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"Statistics is a Science that concerns itself with experimentation and the collection, description 
and analysis of data ... Stastical methods are tools for examining data." 

fcl.'tttc:t~ : 

1 
atlrGd1C!i ~.s-BI.s-1.s-~e• 

(Collection of Data) 

1.1 ~h~ltll~'il (3~~Cl ~1. fcl.hl~ 

1.2 ~w.tl(4th ltl~rtl ~1. ~~ll(4th ltl~rtl : ~¥{ ~1. rlqlc:trl 

1.3 ltl¥tl1ih ~1. :ifi~L ltL~rt\ : ~¥{ ~1. rlqlc:trl 

1.4 ltl¥tl1ih ltl~rtl ~hl?trl h:(c:tl..U :fict1 

1.4.1 lt~&l d'4.L~ : ~¥{, <:LL(l{ ~1. OL~<:LL(l{ 

1.4.2 '4.~1.&~. d'4.L:ct : ~¥{, <:LL(l{ ~1. OL~<:LL(l{ 

1.4.3 ll_.~ .. uct.la..-{l :fict : ~¥{, lthL~, <:LL(l{ ~1. ot~<:LL(l{ 

1.4.3 .1 ~Lt.~[ ll.Jt.i.Lct.la'ii <:L&t.~Ll 

1.4.3 .2 2'4.L<:L !il~L ll.Jt.i.Lct.la : ~¥{, <:LL(l{ ~1. OL~<:LL(l{ 

1.4.3 .3 ~LOL~Lh !il~L ll.Jt.i.Lct.la : ~¥{, <:LL(l{ ~1. OL~<:LL(l{ 

1.5 ofi~l ltl~rtl 

1. 5 .1 oft ~L +t.L~dl. 'il ll.Lfld ~L 'il 

1.5 .2 oti.~L +t.L~dl.'il 8'4.~LOL h~dl. ct."l.d ~L"l.cfi '4.~dl. :ctlct.~dl.~l. 

1 

- R. A. Hultquist 



1.1 ~h.\ltU~-il 6\GtCL ~~ liU\~ (Origin 8lld Growth of Statistics) 

~i.b.stw~wt.L ~~ ~u:~.d':i 3l~Lwt.lflf{ ~t~ (a. 1i· 321-296)-t.L ~~q,tfi ,....----------, 
~~"(Cl':i ~~ ~ rtcfl.\itt ~~ ~. ~_,LEI. Ul2 ~t.t~wt.L ~Ll~wt. (a.~. 1596-1597 
~Wt~-1. ~:>LEt ~Lor.t..fi ctdlC!il. ~~ 'ti~ ictt~'\~ ~~'t (3~ b~L..fi3lWI.'k 
~q_El ~~.Sltll~q, 't-'((\~ 6~'bl ~~El ~:»El ~~d '~a-4.~t.t{l'~i 't-a oiCL 

~~~-
~~~ Et:>L& ~dij '!~~-a b~ctl ~ Wt~~ ct'bld o~.s ~ ct'l~ 

(Gottfried AclJen wall) 17A ~-1. ~~ ~~ (Statistik)"U (l'ttUOL ~l ~ 
a.~. 1750 ~-ti ~.Sltll~~i 3l~lwt. 'ti~ ~~ ~(atlct~ he.Lwt.l~wt.l (l't~OL 
~ctlq,wt.L ~ '!~~lilotL ~'bi.Ell~ 't~ ~L~d t!d· ~=~===~ 

18l(l ~tl ijtll ~.SltU~ ~L~..U (l't~;,L ~LW 'l~ ~~ 'tot.tla~~ ~b~d 
nCLL ~ta t.Ld.L ~tU. ~~.Sltll~..U 6~'bl '~-t:&~hEI.'\\(\flq,l faalPI.hL''li a. ~. 
1797~i t.~.q,'\ ~tU. ~(a{LCL-t.l~~"ii 3ll~~ ~-atlft 17aU ~~ 18l(l ~tl~~ 
tUttlq,L tMtl, Y"il ~ ~~~t(l~ Ell\Ell~ (1749-1827) ~~ ol\.~ (1772-1855) ~dl. 
Wl~~ ~~q_El ~~~Ll~q, ~[(l "i\q,a ~~.SL~Ll~q, ~Oih-1" (Royal Statistical 

Society :MI. W'twt.l a. ~. 1834~l El.S-1. tl~~~i t.~.& t!dl. 
19aU ~tlwt.L ~dlli. ~~ 2()l(l ~tl..fl ~~dlli. ~.Sltll~wt.l ~ 'tl~~..fl 

~~"it ~a ~. ~Ga-t ~~ btl 1:\~i~ .,~Ldl .. ~~.sLtu~..u 6't~1ot lCt~-1, ~--
6EUoi\ ~.:t ~Lotbl~~L'li YiC tM\L. O~Ldlq, ~i.b.SltU~wt.l ~~~dl bl( 1:\~iwt ~dl. ~....-__ ...;;..... ___ __. 

d.~lit ~~ .. .s~i 6~ btill..fl ~.$~~ 3l'-U:>LtllCJtL..fi d~ &. ~- 1911'li Ei.S-t "llrt ~Pt,q,(la blcleljplL il.lltt~ 
!iPI.cdtiJ.wt.L ~i.b.SltU~ fctttq,wtJ. (Ct(atlot..fl W'twtl. btl~. a. ~. 1910 ~~ 1920-t.l ~~q,;,LlCJtl ~W\q,L-1 oi\~2 
~~ ~~l~ ~ Pl.f.~[ ltl.Qdl~ ~ta ~~ ~.SL~Ll~q, fcttU-t..fl ~~wtl. b~ctt..U 3ll~t\l b~El. ~~l~ ~~~ 
(Genetics), 6U.~~~ (Biometry), ~..UfcltU-1. (Psychology), ~lit~, ~dl YCLL ~d-~d..U l<'lorot ~.,U.~i ~~ltU~~ 
6't'-i\:>t ~l ~l. rt~L ~~.Sltll~wt.l £i«lL dtll '1.,tlt ,_li!f.ldL ~- 6. ~. 1930 f.~£1:1.~-1. 6. £\q,~~-1 d~L 'i'. -1"ll-1. 
'l~ ~~ tld ~q_Ell blftl~i ~_,Ll6 ~~d ~q_El ~~wt.l~L..£1. ijtt.l~~ d~ (I.!.L'tbdl oiCLL ~tit&~- ~l~ t.tlf. 
Cluitu~ ~.SLtll~..fi ~Pt.b 't"la~..U ~l~ ~~-
GU~d'ti ~~Ltll~-il liU\~ 

t\ll~dwtl ~~dl ~Lb.SltU~ '1{1. ~. "l~LElwt.l~~ cil~L t\\L~dltt ~Lb.Sl~LL~q, ~~ (Indian Statistical 
Institute-I.S.I)..{l ~l\1.-t.L a. ~. 1931 ~l blEI.hldl 'bllrt "lq_El, ct~li\ a.~. 1941~i hlEI.bldl !-!Pt.CI.lM.~i ~'\ll"l~ 
~'!lMI.tU h~~ ~b.Sltll~ fcl'l.~..fi tl~~ld htl ~dl. a. ~. 19SO"li ~~LEI.~~~ 'L~l 3l~d h~lq_El ~L~q, 
Pt.ti d'tl~ (National Sample SurveyM ~~L~ 'L~l ~L..q, nCLL~ ~Lc(l ~~ ~dl ~[?t,fu~~Lwtl 3ltt~ 
d6i.ML ~'lha'\t.t.~, 19SO~i tl~ ~'-0. ~dL. ~..q, ~~ t\\L~dlq, ~dlfct'l~ ~ik~LtLL~ ~til~wt ~~ (Indian 

Agriculture Statistics Research IDstitute- lAS~ 't-a t\\Rd~ ~ib.Sltll~wt.L fclbL~~l '1.,fll ot '-il~l~l-1. ~~~ 
~. ~'l~wt.l ~t[, bt{t?L ~.:t ~~[tL (l't~ ~L~d ~i.b~LtlL~..fi ~ Cl't~d (I.!.L,..l~L..fi ~~ .$61.~. ~~. 
fclEI.bl'-~ (W. F. Willcox) 1935~ ~l?t.d ktl ~dl.. lrL4ewt (Croxton)~~ kL6.S-t (Cowden)wt.L ~d ~lb.SltU~.{l 
d{L ,..l ..{l~ 't1, ocrt.t. ~. 

"~lb.sttu~ ~ fcltU-t ~ 'i' ~~~~ .. ~':i ~Bijl.n-a, 'i~~lil ~~ ~t!'Uwt k~ ~." 
~(4..-[ ~~q,~ ~.UtU~ fcl'lq, ~L?l 'lf'I.LI.CU~ ~ lUZ ot Cl.'t~Lq, ~ ~ -1t(l1.1.~ ~~LCI.l~ ~dl ~l 

'tlil Cl.'t~L .. i9 dtU a~~~ ~la.-Lt ~ ~d.?l (atlot dm ,l~tctt"li ~q, ~-~~ ~.sttu~ ~~ ~.st~Ll~~ 
~ tll"ll hl~ ~tll\t-1. (OpecatioiiS Researoh)"U 6\4.'-i\Ol 6{1.~ fcl~ f.~~~"i ~G\2tllUo8&G~i tt'-i\ ~. 
~~"li 1949lli ~f.~L&ll.f.lli. '~wtEl ~~~ atJil.~tl' "llrt bl~ ~tilttwt.':i ~~ ~lli. ~crj t!.d. ~L~tt 
~'-U.ot-1. ~~ d'tl~ ~l1953lli lSI MEI.bldl 'blld. bltU~ ~ti\ttot..fl tl.d\..U 6\t~ot btl~ 11. ~. ~El~~ ~ 
'i~CI.~~ ~ot-tl-:i ~L"t~ d~~ ~ ~- bl~ ~tiltt-t..fl 'tot.t£a~ ~a~ ~ ~llli ~l iltd..U 6'4.'-i\:>t btl~ 

2 



~-u~ ~eu.Qo ~cu ~utctcu~, ~EU.oit~ ~L-~L ~Gb'L tcu ~ ~lil~, f.!.?tl ct~~.(l ~~~ 4'Lutct'CO. ~ nett ~2 
rt~lljl' 61.~~~ ~v.t.(l ~ol~ 'tti[=i(l <tutCU ltiZ Ut!.~ A-~~ A-~tU ~ll ~~l (3~~o0. eu.tt ~. 

~~~ t!.I.El"il ~~q,~ =bllk~l~LL~.(l ~~~dl eidL d.'d ~t!."((t =bt.<tOL!ifi ~LA-ltt ~. =bi.U~tlltt ~~l~~i "l~et. 
~~"il~ 1U~=bi.L~ rt"il A-Ltfl?l =bl~ (l..(l ~:>Ltf.t'li ..U~..fif.l ~ cttu.i\ A-~EI. ~-

1.1 ~~c4li ~cO. =bl~ ~~ ~ (Q'IIIIIItitative Data aad Qualitative Data) 

~t{ ~~ ~Lett\ 
--~~~----. ~~LtU~~i =bl~L~ '6tJt ~ctdl ~A-~L"il ~llt!.ot ~~ (Population) A-'ctl'li 

~.....,~ ~let ~. ~l.d., ~h ~~il-tL A-l~~Lil.-1! S<t"itthlil £?tt\ =bl(W.I.L~ A-~<t'L t!.Lf.l dl. d. 
~trztl-tL 6t.~L lljS' A-Lll~l~'L-t'L ~~t!. ~ ~l ~(W.ll~ llll..fi ~ll~ 6t.-ttt. ~ll~"il ~A-ll'L..fi 
~et. ~W{l~ ~~~" ~cuf.l ~- oi ~~~"il ~a ~hll'L..O. ~wtl N ~--d. t!.Ltt dl. d. 
~ll~~ ~Ni ~U""d ~~ A-t:ft{i. ~l.d., oi ~hetllli ~EI. 700 A-Lll~Lil A-lll A-~dl ~Ltt 
dl. ~l ~at~ at!! N = 700 ettl ~-1. ~l ~ll~ot ~·4.rl ~lord ~at~ A-tdij. ~at~itO. 
h'Le' ~'1.~~ \L"G\ ql \L~f. h~a ~h~'L..-u ~~~-1. Pt.uf h~ctl~ =bt.Lq ~ =bt.-1. Pl.f.t["il 
~A-lft..fi ~El ~W{l (n) Pl.tt["il A-f. d'ffi. ~l(JJ.~Ltt ~. f.l.d., ~\L~ ~tlfetEL ~at~lt{l 

~;:::::======:;::::::::::: oi ~\lq h'Le' ~lh.SltU~tt \l"Gl <t~ 150 hlllf.l~L \l~f. htl.~, d\ ~ \L~f. et~ElllSO 
A-Lll~Li\"il ~~t!.~ l?l~t[ A-'Clltt ~ ~~ Pl.~tf'd A-~ n = 150 "ltl. l?l~t[lli ~~f. A-~Ell 
~A-lft~ i?lf.t[ ~h'll A-'<tllli ~Let~. ~dltti \l~~oO. \ll~Ell blllf.Lil. ~ Pl.tt[ atll"il 
~A-lil 61.-ttt. A-'1.6 \L-a ~ll~l l ltJWt..{l AAtt 6t.lt.t.dl. ~t.i.tfi ~(W.ll~ h~cttlll2 ~~ 
~et<tl l?l~tC"iL 6t.~L lljS' ~hli.Lwtl d\LL~'d =bi.LltLI!jl'-1. nctLlli =bllet ~. =bi.Lc{\ d\ll~ tm.L 
~A-Bld "ldi \l~li!LlllL-tL ~~t!.~ ~11\\dl. A-~<tllli =bt.Lct ~. 

~\\~ =bt."lCU Pl~t["il ~A-ll ~i-w.i Elllt~i\ tt~Lct ~. =b1.L Elllllil'd lll\llt~ ~ll 
L------=-=--......1 Qo 6t.~Eltd t:\ttt rt ~I.Yot ~. ~ll"il ~<tl Elllt~L~ =bi.L\lli!l ~El Elllt~L ht0.i. rt ~wtl~ 
~"l<tl =bt.~~ et.lltlil tUe' ttl ~. -i ~EL Ellltlil =bt.:ti.~ t!.Ltt dL d.-1. ~~:&LEI. h~<tl'li ~et ~. =bt.LCU 
~~L~ Elllt~L~ ~\Li ~lit.~~ (Attribute) h&i. ~liltt~..U =bl<tELM"il ~~t!.~ ~lillc4li 1tJ2d.\ (Qualtative 

data) h''<tl~ ~et ~. -i ~El Ellltlil ~WU.t4lh Jtq, <U rt~ ~~ :&LEl b&f! ~~ ~l<tl ~W{lt4lh ~El..U =bl<tEllhwU"il 
~~~-1. ~~c4li ~cll (Quantitative data) h~CUlll ~let~- =bt.OlL(lwtL (3f.lt!.~li!L~ hl~f.Lit..fi ~[a ~'l) 
~"l<tl dl dll'd t~~t[iM. «1.~ <t~~ ~liltt~~ et,otdlll.LQdl~ ~li!Llt4lh ~ h'&U ~~ h'lllf.Lil..Ulllft\b ~CU, 
rtltw{l Gat~ ctSL\ t~ ~El et.lltli!L~ EtOLdllJ.~~ t~ ~ htdfl. 

=bllll, ~\lq ht:!l ttll~ ~ ~li!L~ Elllllil'd ~hd Pltlllt!il A-tl ~ltt ~, \1.~ d hL6 ~ll 'L~L li.L\(l ~LA-Ld -ttfi 
~~ ~wt.L~ ~El~ A6 ~ll 'L~ ll.l\fi tLA-Ltt ~. ~L.d., =bi.Lcu ~IAttL~, Gll~ ct~~ <t~~- =bl"t (3f.Lt!.~W. ~cu 
l ~~' ~l~Ltl} ~~t!.Ltl <tSI.~ ~a~ EI.:)Ldl ~~ ~lill~ lllM b~CU"l, ~~ h\lw{l..U -1~'1., ~~~dorU '"LaC 
ct:it~ ~EL~ a~L& ~~ ~WL~ ~L~dl h~CU"l. 

1.3 ,.~ =bl~ ;a'l'il ~ell (Primary and Secondary Data) 

b'l.6 \llil =bli.k.Stlltt d1U~ Cil~ ~tJtetElatLQdl d~wt ~~ =bl~ l(\Ott ot tUc(loie'~, wt~ dl ~\ll(\00. ~~ ~d 
dl~lii\ ~(JJ.c(l tlA-ltt ~. 

lll~dl lUet£1U llL~dl (Primary Data) =bl"l<tl Oltlit. llL~dl (Secondary Data) til& ~ll ~. 
llL.~d.\ 

hL6 \llil ~d ~~ =bl"l<tl ~ti\~'1. 6L~L ~"lll <t'"ld =bl~(t ~~ ~ ~& b~L~El .att d.c(lli.LfMt~ 
llL. ~d.\ A-~tUtt ~. ~l.d., NSSO (National Sample Survey Organisation) 'L~L ~1.7Ld b~L~El ~dl 

~~d..fi ct~-OLii!Ldtlw{l ~ =bl~ ~~d"il ~~R ~\~~. "{._ ~((..(t 'l~l tlll~dlll ~~f.~ =bl~ lljl'~t~-1. aotdl 

JUL[M b~El ll(Qdl~ S&L~ ~tQd.\ h~CU~ =bi.Lct ~. 
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n •~'l'l ~'lmtfl1'1: 
t 

'blb~~ ~ThP -'hllt -e 
1? ~~ 'P'*.J~ ~1lt lF~Ro 't'lfi~ ~lt ~1\~e~ lrlt~ 't'lJnlt bit 
~\.~Jral~~ J'hl ~9Ro 1lt11D11~ lr1F~1l\lijlcllft.t ''t~b'ln'lt ~llt lr'P))~ 
~e~ tr~JliTBlaJ1'Pl~ltl1lt11l)11~ trl?~hlijlcl'" &e'el~ ~1bl~ltl'l: ,,ltlt 
Ro ~ 'blb~ lP~ l}i)~'ln'lt lel' ~ThP ~'hllt ~ lP~llt l'>~lef 'P~~~ 

'R:lh'P ,.'hllt 

~lF 11'1: -~9l'o ~e~ 11~~ lP~lt l)a'@~ -e.J~~h lrlt~ ~1Jnlt ElcJE ..-'3{~."/..w-.A 
~lP1~ l~lhl 't'~Ro lltl~§w ~~,~ -e~ '-e lP b~ 1J>6l!:9 lbe~ 'P~~~ 
lP~llt '@lal ~~ lr'Ql't~ ,~,~~l'P ~1&1~ ~l~lt) ~lbl~ltl'l: P.flh:l 
~\.~ '·p·1~ ·@ ~'ln'lt W~llt lFERo ~1'1: @ l 'P1~'9'ft ElcJE lr'ln~ l~'R:lh'P 
('b.J1d'e.Jlt e1blll'R:) m1~111t '&'ltlr '-e 1bl'll'l: -e~ ~tn~ lltPlF 11'1: 

:)alit 

------------------ (LtpliMq 13UKI) 'R:lh'P -~lt l"t'l 

''PlF ·~lklt (£) 'R:ll\'P ~~h (7;) 'R:lh'P ~bllt (J) 

: 1'~~ ~lbt)~ ,l\~ ~\P~ 1&1<-lj)~~~ ~~ tJlt lbb'ln'lt M1t ~llt 
· (l h1ehb ~ 1be~ 'P'*.)~ 

tp~lt 9lillillt 1.1'1:-e.JJ-h ~~ 'R:Th'P m' ~l)Ghe))k ~lK 'p~ l)a~blklt '~Th'P lel' (J!UDI-ID l'>'lt-~ lblil'l: 

~\.~( ''R:Th'P ~~h '~Th'P ~bllt ~~ ~lltlR '(i 'P~R:lt \Pl} l}il4> lJih tJlt lbU 'P~~ tp~llt ~llt 

(11l8<1 4.RimpcJ llqpanco JO spo~paw> ~~ •~u v~ \P~ ~m t'l 
. {ll lrl4> 

J)~ bt~ ~h l.a b~~'hrlaJ ~ Jltl.alli~f.l'l: 1l.a~~ ll.aell.aehlb lP~llt lJ'ilb\.~ 1Jllb' )ltle\,bhE) (llt 

'P~ ~l'P\.h ~lt-e 1e1' \.l'I:P.!JlQ ~~ tp~llt l&lJe 'tlhRA '@ h~ hl)a'R:lt~ -e~ ~11tm ~lt ~rtt (~) 

'@ th lf3\.'14t lltU~ltlke'R: 'P'lhEJba ·~~ \:'1'1: blt'R: 'Jtk tJlt 1bb'ln'lt ~llt 
1&'Q.e ~lblo '@ th Plh~ba &~ ~1'1: blt'R: 'jtk llt~lltlt 1'2\.lt ~ lbe~ 'P~~ M1t ~llt (v) 

'@{I~ 

~~ P-V~ll.aR:e ~at~ '\:-1'1: l&e~]Jc:b ~lF ~lltl~ lP~llt 1&\1~ ~,~ '@ bl't& Ut>W Plb~ERo l)albbct 

11th~ ~~R:e ~w ~~ 1&U])eb 't'~ 11* '@ b~ llth~ 'P'ft>1n'1t ~~ ~~ ~11tm ~lt ~llt (£) 

'@ ~1~ }lt1b' lfallt~llt 

9lillillt ~ tp~lt l&'Q.c: ~lblo '(l ~11'1: 1lt1be~ 'P~~ l)aeh 'Qt~ 1l.a'ln9~ 'R:Th'P ~ ~llt (z) 

'@ blb' 'Jltle\,bhE) ttalF~ lel' \.~1'1: ~lt l'>~1e~ 11~ ~h 
lJ'al.a ~llt ~Ut ~ ~ l~Uc: ~1b9o (l ~ ~lJt '9~1u 11~ 'Pkb lt'tllt ~ ~lt ~llt <1> 

(8J8a i.mpaooas PD8 A.DmJ.td &aa.Mta& ~ Pbl~ 1r~b 1¥~ l&'Q.c ~lit ~11t 

'(i b~ l)al4> ~lt l&1Jc ~ ~llt l'>~lb' 

1ltle\,bl\E) 1~ tJlt JtaTB~ e~e~ l.a~~~ '@ b1bll 'Jltlc\,bhE) tJlt 1be~ '1!11\~~ blfiS'~l'l: 1e1' JlaTB~ e~e~ 

~li'Q~~ '(taln6llh lc:'QlhE) ~~ lltt '(i ~1'14t 'JltlbU 'P~~ 1P~lt lPlcl'> 't''IJ'tllK~ ~~~~ ~'2{ l)a'PleRofe 

lel' llK~ 9W ''@l.alcJ \P~llt ~lJe 1P~1lt ~ (llt ONO 'Jb~l'l: '@ ~11'1: lltlbU 'Plijl~ 'Jltl:>U!SQV Jlr.'PSPVlS 

·Nn lcl' (oo!le~J() StiO!leN 1»l!llill ONO 'Pkb lF~ ~ tplc'& "t-c~~Ro 't'l'l: c~fillt l~'PClltl '9~1c~ 

'P'*.)~ 11:1' ~~,.. '~tl\~ e1~e lr'Pelltl '·p·1~ ·@ bllo '!r'Jc) ~llt l&lJc ~ ~tn~ { llK~ e1l.aU 1e~hE) 

~~,'Itt \P ~~ lc:'QlhEJ 'Q-a\P~lt '~">~le~ P~~ lcl' ~11~~ t llK~ ~l't ~w ~\'!~~ t llK~ ~w ~lh9o 
lP~ 1!11,c 



eu~: 

(1) :otl 1.1.~[ct fil';(.L ~L=Ifi :ot-1. Lcl:''cl~..fi~ ~L~dl ~ufl u1 ~. 
(2) ~L~dl :otl1.1.--t.L';(. ~Lit..fi ~(>f.~ ~<:I.~Ld-1. cll~ a& ~L~dl :otl\1.--t.L':(.-i. 3L~ J.I..R--1., ~i3L 1 i~ct~L ~L~ dl :Ql.LOL~L3L 

(Enumerators) d--LL ~l.o~ 1j,<:LL~L 3~."1. d--LL 81<:~. <:LLcfi ~L!s ~. 

(3) a.t.~Old d\I.L~ ct"'Ld :Ql.LOL~L3 fil';(.L 12~ ct"'Ld ~L~dl :otl1.1.--t.L';(. 1.1.L~~ 'f.._';(.3 ~L~dl ~UJ.cfi actL~ ~ ~ 

1.1.~~LL~L'd, :otef'CL2--t. 3';(.dl ct"'Ld t31.l~l.oll (>f.-1. ~. 

(4) ~~L~ d\I.L~'d, llt?L ~~[~d ~L~ ~L~ :otl 1.1.~[ct ct<u~ ~L~ ..{lq~ ~. 

(5) 12~ ctl';(. ~L~dl :otl\1.--t.L':(. :ot~3 J.L3L';(...fi ~L~dl :otl1.1.ctL~i ~3L<L :ot'j~ctdl ~L~ dl :otlctl ~~i{ :Ql.LOL~~ 

:otLcfi ~L~dl :otl\1.--t.L':(.-i. 'f.._';(.3 J.LJ<.--t.L 'f.._t§l-1. :ot-1. :otl ~L~dl--t.l. ~1.1.~LOL --1.~ ~L~ C\...{l "''.Ld~ :otLtll-1. ~L~dl 

~UJ.cfi ~L!s ~. 

::lh.C·U~: 

(1) ~~L~ d\I.L~'d, llt?L Lcl~LLUJ. ~L~ ~L~ :otl 1.1.~[ct~i ct<u~ 1.1.-Sdl ~~~ <:LLOL ~ :ot-1. ct<u~ :Ql.LOL~~(...{l "'S'~~~Ld 

(jt~ ~L~ ~. 

(2) :otL 1.1.~[ct ct<u~ "''.<L[UJ. ~. 

(3) a& :Ql.LOL~L3L dLclJ.~~hd --1. ~L~ dl d~--LL fil';(.L ~UJ.Cl<:L ~L~dl :otLt9J.LcL.I'cl~..fi~ ..{lq~ ~. 

,-------------------------~' ~d~ 'r-------------------------, ' ~ ~ 
d~L~ ~LLUJ.L--t.L LcLaL?.([:otl...fi d_§';(.«fl ~5\.--t.l. :ot(+I{L~ 3';(.ctl ~L2 3L~ 1.1.~L 1.1.i<L d_§';(.«fl--t.i <:L~~i't [?.Lit J.LL~IA3 

~L~dl ~3bl. 3';(.L. :otl ~3bl. 3~<:1. ~L~dl~i~ ~~LL~ ~L~dl :ot-1. ~W!.L~3 ~L~dl..{l :otLUJ."'L 3~. 

1.4.2 1.1.:t11fl. rl\ll~ (Indirect Inquiry) 

:otef: 

..{l~..fi1.1.~~[ct~i~ 3L~ 1.1.~L ~3 1.1.~~[ct (3~~21. ~L~ ~~Ltlt3, d\I.L~ ~5\...{l "'lt~L3L~ <mct--t.L';(. ~~~ ~~L 

1 a.t.~--t.L ~1.1.§ ~L~ ~ :ot-1. :otLcfi ~~L 1 eLL~ 1.1.L~~ :ot'j~\1. ~L~dl ~UJ.q ~. 

(1) ~~L~ J.L~~ ~Ld :otRdcCL~i --t. ~1.~. 

(2) J.L~~ d\I.L~ ~L2'd, llt?L "i(>f. "'S' Lcl~LLUJ. ~L~, :otl llt?L~i :ol.Lctdl ~L~dl :otl1.1.--t.L';(. Cl.L~:otl ..{l ~(>f.~ ~<:L~Ld 

actL ~2<:U. ~~~ --~. ~~.~. 

(3) ~ ~L~dl ~UJ.ctctL..fi ~1.~ ct.'d, :cct.~\1. Oi<Lct~L~~ ~1.~. 

(4) ~~L~ J.L~~ d\I.L~ ~6UJ. ~dl "'L<f :at~~ ~L~. 

:otl ~d ~L~dl ~3l?t.d 3';(.ctL..fi ~d-1. \l';(.L~ d\I.L~..fi ~d 3~ctL~i :otLCl ~. :otl ~d~i :Ql.LOL~~I.-1. (>f.'C.a ?LL~d 

eLL~ (Third Party)..fi ~'C.'C.~ ~L~dl ~UJ.ctctL~i :otLCl ~. 'C.L.d., :otou(3 :otl'4.<:LL t3t.L~';(.~L~i ~ a.t.~-1. ~L~i'C. 

dl~3L--t.L ~~L..fi1.1.~~[ct LcLit ~L~dl ~3l?t.d 3';(.cfi ~L~ d eLL~ ~L~i'C. dl~3L--t.L 'C.~3 ~~..{l ~(>f.~ ~<:L~Ld actL-1. 

(>f.'C.a ~L~i'C. dl~3L--t.L d<:I.Lil. 1 ~~..fi1.1.L~ ~L~i'C. dl~3L--t.L (>ti:U "'S' ~idL..fi 'i~'i~ ~L~dl ~L~ ~ d~--LL ~1.1.§ 3';(.it. 

3L~ eLL~ 2000 3L~'C.L~ 'HLctdL ~L2L :oil.ai.[O~ ~3~--t.L 3L~'C.L~--LL ~L~@L3 «J.:(...{l ~L~dl ~UJ.ctctL~i ';(.~ 

'HLctdl ~L~ dl d eLL~ 'C.~3 3L~'C.L';(...fi a.t.~Old ~<:L~Ld actL-1. (>f.t.a :oil.a(.[O~ ~3~--t.L lt-i."'S";(. 1 ~:otL..fi1.1.L~ 'C.~3 

3L~'C.L';(...fi ~'f._~[ LcLOLd I:{:(.Lctdl ~~~ ~L~ ~ d~--LL ~1.1.§ 3';(.it :ot-1. lt-i."'S";(. 1.1.L~~ ~L~dl ~UJ.ctit. d "'S' J.L~L~ "i--1.--LL 

(>f.--t.Lctl d~L <LL~--LL (>f.--t.Lctl ~5\...{l ~L~dl cill<:L-1. "'S'~:(. 1.1.~ ~L~ 1.1.Lcll~-~~L--t.~i~ :otLcfi ~L~dl ~UJ.cfi ~L!s ~. 

:otl~, \l';(.L~ d\I.L~..fi ~d a.t.ct~L';(.~L 'CL~Il J.L<LI.ad ~, d~ ~di :otl ~d fil';(.L ~UJ.dl ~L~dl..fi[CL.I'cl~..fi~dl d\I.L~ 

3':(.--I.L~..fi 3L~R:-t~d, J.LL~L@l3dl :ot-1. :ot'j~ct 1.1.':(. :otll:.tl';(. ';(.L~ ~. 
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'J..o1S'lt ~ '·-p·1, ·~9~ 1'b'\?,.. J:taltt~ t"ltt ~~ltt ·~9~ 1'b'\? 1'b~ h1~6 ~lt'R: t"ltt w? 'lnc'R: 1,_'1--lrlt (t) 
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-~9~ 1acS'11~E) ~~ ~1-<Jb11--1S'lt ~h1ltt eS'I 

-~9~ 1b'IJI 1lt1h<\~ ~\.'Itt .llo 

19'h ~1S'lt 1b-e \.'P h\.S'I P1h~E.llo 1J-"1b63h. ~1S'lt 1b1ltt ~ 1lt1-<Jb1l--1S'lt 1Ja1ltt ·@ t-19 ~t6lt .llo 19'h ~1bc~ l--?hJ"altt 

t ~1bc~ 1J&b91Jc 11thEp:c ~C1t\.~ 11-"\.c'P-E) 1b11tt ua-e "1lt"~ 1~>aP (~) 11t"~ (p) 1-ct~:?'P (=>) 11t1a~c'P (q) 

1lt1a~c'P 1->>aP (R) t 1b~ ·@ h\.S'I 1Pl--1lt'R:ltt .llo 19'h 1ltc'P-E) 1l--~1S'lt 1b1ltt l @ ro'P'J't ~ ~lt'P '@'12.1 11--~,.h 

~~1b}lltt '@~19 l.:"~"h ~~1b 1lt1a'RI1~ ·p·n ·~9~ pln1? ~1b63h. 1.1-"1S'lt 1b-e 'h\.S'Il--hl~ 'R:~\.l'e 9\.~ z1lt 

191b.llo 11--\.l--11'lt ~ 'P~h ~9~ 1b63h. \.l--11'lt 1b-e h\.S'I 11n1b~~'l2.1 ~1~b ua-e t 11--/1S'I 191b.llo 1l--~1S'n ~ C8) 

-~9~ pln1? ~1b63h \.l--11'lt 1b1ltt l @ tf.>?l(: ~b1ltt 

161C:~'R: 'IJ-"\.htl'R: 1P1lt~ 11--19~ 1c1lt'P '·p·1~ ·~9~ 1b1J111--c1cb 1F'P1&1c 1J-"C:1~ 1&h 91J 191b.llo 11--'Q--lflt (L) 

·e1ltt ~1--1lt1bC:~ 1c\,hhE) z1lt 'P~ h--ltt ~-e t-ltt '@b1ltt 1lt1bl<t1c 1Jcl--11<t 1P~1lt ~~1ltt 1e:1~ 11---e .!(: 

~9~ tph1ltt 1F~~1191P~ t-1P1~c'P-E) \.'P h'IJI1P11&J~o P1h~E:.llo 1J-"\.l--11'lt 1b1ltt 1lt'R:1htlltt ~ -~~b 'P\.~ h--ltt 11--~b1ltt 

'1--b~l--c~ 11--1'P1~c'P-E) '"'P"1~ -~9~ pln1? ~1b63h 'Q--lflt 1'Plc~ 't-1--b~ 'P1c1tt 1bl'illtt clt>lCl)&1c1~ (9) 

·~9~ lp'IJI 't-1lctC lllo'l)9 l--1S'lt (R) 't"'ftt 't-1lctC ltl'illt l--1S'lt (q) ~ lt!f \,l'e1lC ''P~h "l)'al.o. 

hc\,h lt!f 1ltt l \,63 \,ch1b ,l--\,-9 §1hl, ~'P (q) l@ lt.l'P'J't ~ ~lt'P ~1tt ,l--\,-9 §1hl, (R) '·p·1~ ·~9~ lp'IJI ~-9c'P 

~1S'lt lC~\.l'e Th~~lC1htlltt t"lF~ 'E:16 1J'a\.l--11'lt lP1lt1lC lt!f ~\.l--11'lt ·~9~ lP'IJI ~j]1'P l)&b91Jc 1J-"\.l--11'lt (~) 
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·~ ~~ 'l..e111'b lltJ'e'l<t 'f.)~ TJ..'RTh'P ~1'P'J..~lt 'P'P1l<t 1lt1'b'b~1e t"lt12 ~w t-'1..~1~1c1l<t 'f.)~1lt'Jcl1lt1h<t~ 1?'\..lt Cz) 

· ~ hlRo 1}-1-) 'f.)-t6'h lt'3~'tl= f.1'b'bln~ '\JI~lc1l<t 'P11m'Jcl1lt1~1ltn 1'Peh. 'Pl<t'b ~?1: CO 

: lt)1'f.)etc 

·~ h~ hl}-'Rl>.r~ ~1't,'b 1P~1lt 'f.)~lt (t) 

·~,.. 'lp'ta 'Pl~JhE) 'J..crl'( 'Q--1'blnlt 1P~1lt ~\l<t 1}-1}--crl'( 1'J..~'b1'J..crl'( 1: 'Q--1'bJ?o ~'be~ ~'b1'J..crl'( (£) 

. ~ 1:16 lPln ~ 1P~1lt 

hc'l_h 12 1)1.1l<t 'I_'R1'f.)~ hc'l_h t"1'P1'3e'P-E) ~1hl h~ ,.. 1'b12 Q.1l<t eW~'R 1'b'tal<t 'P~1~l<t 1'P1'3e'P-E) ~1h.J?o (z) 

· ~ hW16 lPln~ 1P~1lt hc'l_h ~111'b t"l<t l]"e1'R '~h. ~~Th 1'P1'3e'P-E) t"~~ Uc'3~'h 1}-'\JI~lc1l<t hc'l_h (I) 

: lt)l'f.) 

· ~ 1(1l<t 1lt1'b'h1l<t 1'J..relc 1'bJio'R 1~e'b1'P1'b Flt)TPlG~ 1J<t1e ~1'3-t'P 1?12 h1'ta ,.. 'Jcl1~'J..1lt 1r12 t 
1'be'PE) 'J..1lt'31'b~ ~EJ?o,..~ 1'J..'P1Ro 1~n 91J ~1'R 1'P1'3e'P-E) t-~1~1c1l<t · V61P1n~ 1<)1'bJ?o 1re1'R 1'J..~n t-1J1n ~h. ~W1~1Ro 

~h. t"l<t 'h~~l<t t"~l'( t"1'P1'3e'P-E) t"~~ ~ 'tt9~ 1'b~ 1n16~ lltpW 1'J..lt12 t"l<t ~1~1lt11'( ''l)l'J..~ '~1WE) '\JI~lc1l<t 

1h1Jll<t · ~ ~lt ~'!<)~ t"1'P1'3e'P-E) t"l<t ~ hlRo t-9'f.) ~'b1'J..CS'n 12'Q1. ~~lc1l<t llt'P~ 1l<t ~1h.J?o '~ 1(1l<t 1lt1'b'f.)~lt 1e1~ 'f.)Th? 

~'b1'J..CS'l'( t"1'P1'3e'P-E) llt'P~ 1}-E)llcl<t t ~ 'tl= 'P'bl9'P llt'P~ 1l<t t"l<t 'P~ 1}-E)11cl<t 'lt1l<t ·~~'f.) 1e1~ elli1'Pt:~ 1'J..1'P'Q1. 12'Q1. 

~~lc1l<t 1<)1'bJ?o 1'J..l}--crn 1lt~'b1'J..CS'l'( ·~'I( 'In~ 1<)1'bJ?o 1'J..'I_'J..CS'l'( t"l<t ~ ~lt ~~ t"1'P1'3e'P-E) 12'Q1. '\JI~lc1l<t llt'P~ 1l<t 

(.IOJU.IamnU3 ,\q a.qmmopsan{)) ~'bl'J..cr'K lel'' ~1&1c1l<t £'£'t'l 

·~ 'f.)~e 1'Ph-1161}-Tb'ta 'J..?h)al<t ?Q<t f.'Q--crl'( ~12 ·~ ~e ?'IJ't 

1}-~lP e1'J..H '3'3lt 1?12 Q.1l<t ~~ 'J..?h)al<t f."Q--crn 1: Q.1l<t ~~ 1'P~hc 1}-'l_l<t1'J..relc t"1'P1'3e'P-E) llt'P~ 1l<t Ct) 

·~ 'f.)~e 

1'Ph-116 1}-Tb'ta 1-)'f,>~ lltTb'bln~ 1P~1lt Tb'tal<t 1}-TbJ?o ~'be~ ~'b1'J..crl'( ~11~~'h 1'J..'Rln1l<t 1}-1'P1'3e'P-E) (£) 

· ~ n~ 'f.)'Q.11<t W~'l..lt ~1n t-~~lc11<t 

~'b1'J..crn J?o 1}-elc'b 1ln1l<t 1<)1'bJ?o -t ~\l<t 1'b'tal<t ~ h~ 1?'\..l<t 1P~1lt 'f.)~lt ~9e'P 1'P1'3e'P-E) ~~1hli Cz) 

·~,.. lP~'bl}-Uc'l_h'hE) 'P~ 1l<t ~1hl h~ ,.. 1'P'b1e11 1'J..'b1lt) 1}-e1~'R t"l<t h~ 'P~1~l<t 1'P1'3e'P-E) ~1h.J?o (I) 

=Jal<t 

: lt)l'f.)etc 

• ~ 1:16 lPln~ 1P~1lt t'b 'P~ 1l<t ~1~1c1l<t ~~1'h 

'l_l<t1'P1'3e'P-E) 1'P~e lltlG~ 1'b12 -n~ Flt)l:f.>-t6'h f.1'b'l11'R Jh.~ 1e1~ ltm1lt 1'J..'J..'I_9~Z 1: 'Plc~lP lltlG~ ~ C£) 

· ~ Q.1l<t lP'ln~ 1P~1lt ~111'b ~l<t 1~'\..l<t t"l<t ~ 'lne'R 'P~ 1l<t Cz) 

·~ t'bl}-

Uc'l_h'hE) 'R11<t 'l:l"'h 11<t Z1lt 1'bH 'P'Ig~'tl= 1P~1lt ~1hl h~ 1n116~ 1<:.~ f.1'be~ 'P'Ig~'tl= 1P~1lt ~1h.J?o CO 

: lt)l'f.) 

·~ 1(1l<t 1lt1'b'f.)~'l_lt 1~'h 1e1~ 'f.)~11-)'l_lt 1'ta'P ('f.)~-9) e?1n:t8 ~'b1'J..CS'l'( llthlt'R 1'J..e1hll<t ''tl=9~ 1'b~ 

~h:C'J11:iC t"l<t e'R1~'h 'lne'R 'w? '~h:C 'I_'J..CS'n 1'J..~'b1'J..CS'n 9~ 1'J..1'b'h1l<t 1<)1'bJ?o 1'J..'I_'J..CS'n J?o 12'\..'h 'tl=1'P1'3e'P-E) · ~ ~~J?o 

p'f.)~'l_lt 1-itrrr~en ~1'bJ?o 'f.)t11c'f.) ?tJ?J hc'l_h Cf.e1'J..'b11c1t 1P~1lt) 'jn1'b1lt1'J..e'R 1'J..1'P'\..'h ~1'R 1}-~'b1'J..crn t-1'P1'3e'P-E) 

~~' ~1l<t · ~ 1(1l<t 1lt1'b'f.)~lt ~'b1'J..CS'l'( 1e1~ 'f.)1'h? ~1'R 1P1-"~ 1?12 Q.1l<t W~'l..lt 'Pen 1J1.1l<t e'P-E) 1'J..l}--crn J?o 

1111-) 1lt1'3]hlthlt'R 'f.)'Q.1l<t t"1'P1'3e'P-E) 1'b12 h~ 1}-1'b'bln~ 1P~1lt ~~1'h 1}-lt~ '311-) ]h~ e1h~ 1-<J'b1'J..crl'( ]6'31l<t 

!)al<t 
--------------------------------- (JSOd ,\q a.Ipmuopsan{)) ~'bTJ..cr'K l'el!l 'f.)lh? Z'£'t'l 



(3) c:f4.l:ct. +t.ll•·UI!>L--t.ctlcll+t.c.t.tfA ~UOL~~l~ ctlcll+t. :utl'-l.ct.l~ 3ltf '1._C>l "'f ~~cl.l.<l-1.~ ~. ct.ufl, ctlcll+t. ~UJPU C>ll~ 

d:utl gli.LUJ.d.L'ic[3, lU+t.L@~d.L'ic[3 :ut?.tct.l 3ltf~&td.L'ic[3 3l+t. 3~i\. ct.8, +t.l...O. ~8, ct.LW --t.P.fi. ct.P.fi ~l~3 

d+t.--ll ~l~l ~UJ.ct<:t. +t.l~dlll.i3L:e·4£ c.t....O. "&tt. ~-

(4) "'rtt.l~ (Jct.~~ldl Lctl/.llUJ. ~?L+t.i ~<:t.l~<:t. ~Ltt. ctll~ :utl ~d. :uttt.l.ott. c.t....O. "&tt. ~- :utl :ci"/loiJ.+t.i d'-ll:ct.--t.l 1>1.=1..[ 

:ut ~ :ct. +t. tt. +t.i ct.ltl ~1. ?.tl tt. ~ . 

(5) :Ql.LOL~~l~ +t.L~dJ. :utl'-1.--t.l~ :ct.LPi :ct.+t.tt....O. :utjtUJ.ctl oiJ.oct.c0. "4.~ ~ :ut?.tct.L12~ ct.'>l.d ~3 "'f 8\l.~~ld.l "4.l~ 

~-?l.~l ct.'>l.d ~<:t.~ld ~cO. "4.~ ~- "4.~~ll~ d'-ll:ct. f.tlttRct :ct.+t.tt.+t.i 'i~ 3~c0. l/.~ c.t.--t.dl --t.P.U. 

lU?.t~ +t.L~dl ~313t.ct 3~ct.l :utOLL8 :1.1.:1.1.[ 3~<:1. ?l.~l ~ctl. iUl 3L~ ~3 ~d.~ :ecfuL~ 3~ct.l +t.L2 3L~ =1.1.L~:ct. 

f.ttt.+t. --t.P.fi. ct'-ll:ct. +t.L2...0. ~ct...O. "4.:ci~oll--t.l. :utlltl~ ~'K{cct ...0.~...0. c.t.Lc.t.ctl. "4.~ :utlltl~ ~l~ ~ : 

(1) ct'-Ll:ct. ~oUJ. :utlct.ctl ~?1.--t.L Lct~H (~<:t.lct.L) (2) ct"ll:ct.--t.l. ~tl (3) --t.l~Lliltt. "'lolct.l~ (4) :ct.+t.tt.+t.tt.[~L 

(5) gli.LUJ. :utlol~l3L ~UJ.ct.ct.L...O. ll.~ctl (6) =1.1.L3:ct.L~--t.l lil.~~l 

1.5 ::lfi~L 1-tL~rtl. (Secondary Data) 

1.5.1 ::lfi~L 1-tL~rtl.""Li 3.tll\d~L""Ll (Sources of Secondary Data) 

oiJ.~L +t.l~dl ~UJ.ct.ct.l +t.L2--t.i ~'K{cct ~ l{Lftd~l--ll ~ : ~l~ld :ut~ I!>L~3l~ld. 

3.thLf:arl llll\d~L""Ll !il:(L ::lfi~L 1-tL~rtl. : 

(1) :ct.:(hl~ 3.thL~L""LL : <:~.1.31....0. "&~l +t.L2 1~ :ct.~3l~ :ut~ ~l"'rtt. :ct.~3l~""Li q~Lic.t.lti ~ct.i :ciolo""LL ~ 1 c%-:utl. 

:uti3~Lil.tt. +t.l~dl ~361.3~ ~ :ut~ d+t.""li dl~~u. l{3l~d 3~ ~. 12<:t.i3 :ct.~3l~ l{3ll/.l""Ll f.ttt.!Act ~ct. :ut~ f.ttt.ct :ct.+t.~ 

+t.l~dl 'i~ "4.l~ ~. ~l.d., 1.-sUtt. :uti3~Lil.tt. :ciolo-1 (Central Statistical Organisation - CSO), ~l~tt. f.t~ll.[ d'-ll:ct. 

:ciolo-1 (National Sample Survey Organisation - NSSO), <l-l.l~d--t.l ct.«<l f.ttt.l~ :ut~ ~~l~ "'f""L~<:t....O. 3~~. 

~dlct.L.!l :cili.Uit-1...0. <l-ll~dltt. 3l~LC>ll~ (Indian Council of Agricultural Research- ICAR), :£2~<:1. ~c.t.~!.G :utlq 

~~Lct :£2, :£2~3<:1. :utL82<:t.L8-1; ~~Lct :£2, :ct.I.~L:utl.-831.--t.l.~ ~~; ~~Lct :£2 ct.Ol.~. 

:utlct.i :ct.~3l~ :cioLO...U. ~l~l l{3l~ct. ?.~.~<:!. +t.l~dl+t.iP.fi "'f?.P.tl6i.lt <l-l.lct....U. ~~:uti3, :utltt.ld-~l:ct.--t.l :uti3~l, "'f..-+t.

+t.~~l--t.l :uti3~l, ~['Uq't~ :uti3~l, ct.«!l-ol~ld~--t.i "4.~C>LUJ.L~ <:t.OldJ. +t.l~dl ~UJ.c[l l/.~ltt. ~. 

(2) :ut~-:ct.:(hl~ 3.thl~L""Ll : :ut~-:ct.~3l~ :ci~l:utl c%-cO. 1 ~ct.""Lc0.+t.L f.tol+t., ~l"'rtt. Lct~d c.t.I.-S ct.OL~ d~qp_fi 

f.ttt.fAct ~d Lctlctlt :Qi.Olct~....O. +t.l~dJ.~ l{3Ll/.l--l ?.td ~~ ~. 

(3) :utict:(:(L~~ 3.thl~L""Ll: :utict.~~l~tt. :cioLO...U. c%'ct.L1 ~--t.L82~ ~l/.l~ ~5f""LL8&ll.l--t. (United Nation Organisation 

- UNO), :utict~~l~tt. --t.l~llQ·El.UJ. (International Monetory Fund - IMF), :utict~~l~tt. +t.~~ :cioL0-1 (International 

Labour Organisation - ILO) ~l~l :Qi.Olct~....O. +t.l~dll{3l~ct. 3~ct.l+t.i :utLCl. ~-

(4) ~~Lllth ~~L""LL ~J.c:u.~: :cili.Uit-1 :ci~l c%-c0.1 :ut+t.~lct.l~ 2!r:ci.2L8<:t. 8.-~~~ ~:ct.~ ~:ct.L~~l/.l-1 (Ahmedabad 

Textile Industry's Research Association - ATIRA), ~[31;3<:1. ~:ct.~ ~c.il~2~ (Physical Research Laboratory -

PRL); :ut+t.~lct.l~, :lli.c:e ~ ... ~ +t.~--t. ~:ct.=1..[ ~c.iJ.~2~ (Salt and Marine Research Laboratory); <l-llct.--t.Ol~, 8~G?;l2 ~ttq 

831.~~ ~ll?.t (Institute ofEconimic Growth- lEG); ~<::e-ll, ~l/.l-1<:1. 3L8~<:t. :utlq ~'I(·U8~ 8~...U.~ ~:c~.=1..[ (National 

Council of Applied Economic Research); ~~<::e-ll d+t.--t.i ~ll/.l~ ~l~l +t.l~dl 'i~ "4.l~ ~-

(5) ~l~ :cct~l"'rtt....O. :ci~l:utl :ut~ :cctltt.\1. :ci~l:utl, "10l~"4.li:C-t3l:utl, r:at~-tl tl=1.1.ltt.d, ~~~H<:t. ~f.tct.R\21. 

ct.--t.L ct.L~ :ut~ct.L<:t.l. l{3L~ct 3~ ~. 
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• @ h1b~ lPln'tt 191b.llo 11--~lt l}a~1h. c11--h.1ltl: 1P~1lt l}a1c1_hh.E) 11--~ @ l--~1'R: p~ ~ ~b11--1rlt • 

. @ "P'\F lJ""l-<Jb1l--"6lt ~ "P'\F lJ""h}lcltl: '\}a\.'R: 1J""1bH "Plg~~ 1P~1lt ~la1lt • 

·@ ~~ 1P~1lt 1a'Qc t-1P~1lt 12 1Jl ~ 1ltlc1_hh.E) ~lJ?i~ 1P~1lt ~~1H "Plg~~ m~ lllo~ ~1h.l?a • 

'@ ~~ 1P~1lt ~la1lt t-1P~1lt 12 ~1h) 1?1ltl: 1lt1bc~ "Plg~~ 1P~1lt 121llo 1-c1~ ~lJ?i~ ~1h.l?a • 

·@ hW1?i lPln'tt 1c1~ "P'l~ 1a'\}c 1blaltl: "P'l~ ~h1lt 1P~1lt • 

'@ ~lt'R: 'Q-"'IJ""~l[.>bltl: ~~~ "Plj)'3lt 1lth.h:c ~nafc 1blaltl: 1lth.~b:c ~1h<l.~ ~ 1P~1lt • 

l ( l?l'Jcl'R: ) .) 

·~~~ '\P'C~ 1c1_hh.E) 'IJ-"12 t-1J<t1c Tltlll~ t-'lltl:1P~b1'R: lJ""ch.E) ~Tit 1bc~ 'P't1lt 'IV1~ hc'lh 1J""1P~1lt 1a'Qc 

''tl9 -9tJb 1JalV1~c~-lV1~ 1FPU: 12 J"P~~'Q?i1C ~ ~~~ p~ lJalllo 12 @ ~~~ "P~~ 1P~1lt 1-c1~ "PU: ~~ (9) 

·@ tJ?i ~'I? ~l?llloh.E) t-U:~ lF"P1a1c 1211: 

l?l,}<t ~~1M 1P~1lt ~~~ "P1~1c1ltl: 1P1ltl: ·~~~ pln1? f1bc~ 1c1_hh.E) 'Q-"1P~1lt ~~~ "P1~1c1ltl: ThUC~UC (~) 

·~~~ 'P~ lJalllo ~~b 1h<1.1~ 1J""'l'3h. 1~~1ch.b 1lt12 t-ltl: @ 

~1?1ltl: 1lt1bc~ "Plg~~ ~1lt c1"P:cliJ1h~ 12 t"ltl: @ ~ ~~pW f1P~1lt 1~~h. 1"Pc~ 1c1_hh.E) 'Q-"1P~1lt 1a'Qc (t) 

'b1'ft) 11--~~b ~'l~~ 'f'l'R: '.llo11--ltl: '''P'1'3 

·~~~ lP'I? lP'R:~~'j<) @1'R: 11n11chlt'R: 11--'C1h)ltl: 12 ·~~~ lP'I? 1--lJ""lo .llo 19"k 1P~1lt ~~~ 'Plg~~ (£) 

• @ hlllo 1J""l9 

lJc'lhh.E)l--~ 1P~1lt 1P1ltl: 1lah-"ltl: ~~~~ lP'I? "P1c~~ @1'R: lj3~ 11--'R:1ht>ltl: lj3~ 'Q-"1bbln'tt 1P~1lt 1a'Qc (Z) 

·@ h'\? lPc~ "Plg~~ 1P~1lt c1'R:~ltl: 1Jac'R:c1l?:liJ t"ltl: '\?~ph. 11--1"P'lh"P'lh 

1_ltl:T~~ 1Jcl--1l<t t 1acw '@ h'\? hlJ""'R:~liJ ~'lltl: 1P~1lt ~~1b~ l}a1lt~1b~ltl: ~~1c~ c1h-e 1c1~ r~~ 1Jcl--1l<t 

·~~~ p~ 'R:1l<t ~@ ~l?ln'tt 1P~1lt l}a1ln '@ lPln'tt '@'IJ 1P~1lt 1~~h. 1"Pc~ lc'lhh.E) 'Q-"1P~1lt 1a'Qc (I) 

: ~~~ 1Pl<t1c 1ltl--1m 'lltl:1P~b1'R: lr~lr 1~~h. 1"Pc~ lc'lhh.E) 'Q-"1P~1lt 

1P1ltl: 'l}a1ltl: 'l}al--lP~?i 1J""l91Jc'lhh.E) ~1lt 1bc~ l--?l3Jaltl: f12 t-ltl: ~1lt 1bbln'tt 1Jac1"P l}ach. 11--12 t-ltl: ~1lt 1ac~'talt 

hlJI~~1ltl: 1P~1lt 1a'Qc hc1_hltl: 1P1ltl: 'h'\? 1ah. 1--1P'R:~~'J9 @1'R: lj3~ 11--'R:1h.'P 1blaltl: @ tJ?i ~'\? l)n1b'3~ ]6'3~ 

1"Pch.ltl: '"P-T'hl}t1l<t 1P~1lt 1P1ltl: t 1acw ~~~ '!Pc~ 1Ja'R:1~ ~ph.~RDlnW 1~~h. 1"Pc~ 1c1_hh.E) 'Q-"1P~1lt 1&\lc 

: (eJea A.mpuo:>as ~sn <lf!IIM. suopne:>a.ld) tllt'l}l't!:'l:>l'R: 1¥9~ lJ:ll<tlc 'J.o.lb~c'3 letbh~ l'J.o.'l}l~llt laUe z·s·J 
·~~b 1P~1lt lr"@lil ~'J9~1~lt lJ'l?:~lJt 11--l?~b~'h 1?~ 1?~ '1aW1_c ~la 

1c1~ ~9 ~ltl:ltt'h-t 1lt'lltl:1J""h.? lJ""~~ c~lllo t"llt 1Jcl--1l<t 'c"P:c ~~'Ill\~ flt12 '@ ~~ U:~'IJ"" l}ahlt'R: 1~?t 1_ltl:12 'cllch. 

lJ""l$1'3ltW '·-p·n ·@ h1~?i lPln'tt 1P~1lt l}a1lt~1b~ltl: ~"P1ltl: "P1~Wltl--~ ~~~ c1h-e ~1lt JV'3~ 11--1"P'lh 1-c1~ 

'Q-"91c~ c~lllo t"ltl: l)cl--1l<t t-U:~ 1P1""1illj3~h. 'l}al--lP'I? l);>~la 'P1~1~ 1P~1lt hlJI~~ltl: ~?t 1c1~ ~1l'ii'C~ 

: 'l}l~llt laUe 'l}llnlt l]'a]ltl--ll'ii'C~llt 'P~l~l--~ 

·@ l--1l'ii'C~1lt 11--h)lcltl: 11--~1lt 1P~1lt 1&\le 1ah. 1ltl: ·@ h1~?i lPln'tt 

l}a1lt'l~'t!Jlt1'R: t-ltl: 1JGh.l--1ltpb 1'3~ 1'3~ 1b~ 'R:~'R:-1~ ~h~11--~19 \~ 'R:t"~~ 'JClt'W 'CA\d3) W~ 1-~~'lh. 

~ ... ~ ~'IJ""W~ 1P~1lt 1J""~1lt 'QG~ 1b~ "Pltlc"Pltc 'c1h.1~ h.l?a1~1b '~11?iJaltl: : t~l:tlltl'R: rltl: 1_1Gh'J.o.lltJll:> (L) 

·, 'fP~ ~E, ~cl--.llo ~la "P1~wn 1-c1~ ~E 1--~1..9 9\ltl: ?"ic2cc~~ 

',? ... ? ... E)W~ j§1l?: ~' ~]"".llo ~la 'P1~Wlt 1c1~ ? ... ? ... E)W~ j§1l?: 9\ltl: ?"ic2~~ '~~~ ... E ~'Q-"'IJ~, ~]"".llo ~la "P~1~ 

1-c1~ ~~~ ... ~ ~ ... ~ JClt\~ 9\ltl: JC19t~ 1--h~~ 9\ltl: 1--16~~~ : l_'J.o.l?l'Wlt ]'J.o.ll'ii'C~ ~l:tll'R:'l:>lm l:'llt l;lhlm (9) 



l&c~i~ ~'IP~l'lt 
11 

Tel~ 1-"l-9~Z (p) 'Rlh.'P lll'fl)lt (:>) 'Rlh.'P lll"lch. (q) ~1:>11--lrlt lcl~ ~lh.? (e) 

l ~ vs lJ'blJ-" ln]"tel<t 

~11:!1:> ~,.h. sw ~l'fl) hl? w~,~~ 11-t"'G~ lnlls~ "lltt-e t-ltt hl? ~11:!1:> lh<t'lt 11-""lltt~lP 1J-"1n9~ "Rlh.'P ·o1 
1Ja1t'QGh. cl"tell-t'R (p) 'Rlh.'P lll'\3:h. (:>) 'Rlh.'P E~E (q) ~1:>11--'ll'lt lcl~ ~lh.? (n) 

l ~ 9-1 1Ja11-tll--~1J-" ~,_h. hc"lh lJ-"Zll-t l'b'bln~ lP~ll-t -1ch. lJ-"'P~l~ lJ&lll~ 'Plc'!'l: 11--cll.a.h.lltt lP~ll-t ·6 

· ~ hl'b~-1 lP~ll-t 1P1nl-t lcl~ 'Rlh.'P lll'fl)lt 'P~ll-t lPl'bln~ lcl~ ~9~-9 (p) 

· vs 91? 1--1Glh.l'R"lcl-t> lP~ll-t 1P1nl-t lcl~ 'Rlh.'P lll'fl)lt (:>) 

· ~ vs 91? ~~1-t> 91'R-1"l"te l§'"lltt lP~ll-t 1P1nl-t lcl~ 'Rlh.'P lll'fl)lt ( q) 

· ~ Vs 91? ~~1-t> 91'R-1"l"te ~ll:!'b lP~ll-t 1P1nl-t lcl~ 'Rlh.'P lll'fl)lt (n) 

l ~ ~l'R 1--11:!~ Ji-111~ 11--~11-" ·s 
.. ~ hl'bln~ 1Ja11-t'Q--15Wlt 1Fl-1C'R ~~lil 'Pl~l-1lt lP~ll-t -1~lilllt (p) 

· ~ "ttlc cll:!lltt ch. 11---e ~1--t ~ ~~lc-1 lJl-1~ -1ph.~R01nw lP~ll-t ~lilllt (:>) 

· ~ lGlh.l'R "l"C 1-t> l§'"lltt 11-t 1)& 1-t ll<t c 'R 11-" lP~ll-t 1& 'Qc lP~ll-t ~la llt ( q) 

· ~ "'Glh.l'R'\3:'1-t> ~11:!1:> 11s~r 11-tlJ&l-tll<tc'R 11-"lP~ll-t l&'Qc lP~ll-t -1~lilllt (n) 

l ~ ~l'R 1--11:!~ Ji-111~ 11--~11-" Zll-t lP~ll-t ~lilllt • L 

-~ lP~ll-t ~lallt .l?o ~ lP~ll-t l&'Qc (p) 

"l)al.a. lFE.Ro l:Pc-11J&'Rl-1"te 11-"-e l--lh~c'3 lc"lhh.E) 11--(:>) 

-~9~ lP'@ 11-tlc"lhh.E) .l?o '31~ Jh-11J&'Rl-1"te -1phiROlnW (q) 

-~9~ lP'@ l.a. 11-tlc"lhh.E) h~lhl (n) 

l ~ ~l'R 1--11:!~ Ji-111~ 11--~11-" Zll-t lP~ll-t l&'Qc ·9 

(11-tc?lJt) 911"e:t9 lJ-""lltt~lP (p) (11-t}'b) cl-tf:) lJ-"'\3:1'31-tW (:>) 

?~"Qc (p) 

(11-tl.a.?) l--'31h)E) (q) J:!c'b l'b~ "h:"eE) '1-tml-t 'l§'"lltt ll.a.-1'blltt (n) 

l ~ P.lP~ll-t ~ll&fc l&c~l'3E) }i-1 1Ja11-tll--~1J-" ·s 
lP~ll-t ~~lil 'Plg-1~ lcl~ OSSN (p) 

lP~ll-t ~-e1n~ lJach.E) ?~,"R~e (:>) 

lP~ll-t ~-e1n~ 1Ja11-t~J--.l?o ~~la 'Pl~l-1lt 11.a.z11-t lc"l~E) cv 
lP~ll-t ~eln~ 1Ja11-t~l'b~ltt ll--1?1-<Jlh.~~'i?t (n) 

l ~ 'P-lP~ll-t ~lilllt l&c~1'3E) }i-11Ja11-tll--~1J-" ·t 
'R~'Q--1~1~1-t (:>) 'Rll-:>"1.1~ (q) 1--JChQJ J.>W (n) 

l l'P~ l&lJ -1h.l"ta-C ll.a.16Cll"';W-111tt hlPl~lc .£ 

1--11-t't-"-%> (p) cls~ (:>) 'Rll-:>-tl~ (q) ?..&E)llt 1--'\?..llo (n) 

l l'P~ l&"l-111~ 11--~11-" -1~ 11--11-t"llttlJacl~l-t 11--Zll-t "ll-tll&~h. ~~llt 11--16Cmll--'bll-t>1C ·z 
'R"Qc (p) ~"'f 1--t~ ~~?lJc (:>) 1f?~ 1-thl-<J~ (q) ?..&E)llt 1--'\?..llo (n) 

l ~~ "lhlch.'b lcl~ 11--lJ 1-tlillt\_'R ,)[!lS!WlS, ~1"1; 1--]tJio ·1 

: tc~ lJc'3}eh 1r~~~ l"tel'R ~llt l_l.a.'l!'~ ~~~~ ~l_\lltt te'lr 

( V lcllt)~) 

l h1~1'bC 



n l&C:tli 'lG-Cll~l~~Jl<!: 
n 

"l,_cJS Jh:'tl: lr'PlF 'trl'b'bln~ tp~llt la'Q_c "t 

·1,_-cJS ]'tl:'tl: lr'PlF 'trl'b'bln~ tp~llt ~1a111: lcl~ RTh'P llll,_cn "£ 

·13:JS ]'tl:'tl: lr'PlF 'trl'b'bln~ tp~llt ~1a111: 1-c1~ Rln'P ll/~11: ·z 
"lfll&Jio 'P'b19'P 'Q--~'b tp~llt la'Q_c t'ltt ~lall1: "l 

: tnlltt lc)l'b.Jio l'J.a.l.l"'~~''K ,,.. ~ll" 

( :t1 1c1lt>~) 

"l,_cJS ]'tl:'tl: lr'Qcl,_hnE) JS1'F.l"2t l'J.a.'JGCll&WJS'!ltt "8 

"lf]a'b 'PlF 'tr(llt l'b'bln~ tp~llt la'Q_c 1Ja1lt'Q--1~~111: 'P1~1JS11:'J.a.~ • L 

"l,_cJS Jll:'tl: lr'I-<J'bl'J.a.'ll'l1: lcl~ JSlalclltt "9 

·13:JS ]'tl:'tl: lr~'blkl1: 1-c1~ 'F.lln"2 ·s 

·1,_-cJS Jll:'tl: lr'PlF lrl-<J'bl'J.a.'ll'l1: "t 

·lnlltt 'Qac~l3E) JS1'F.l"2t 1'J.a.l:P~llt ~lall1: "£ 

·'If ll&Jio 'P'b 19'P lJ--~ 'b tp~llt JS'h)lh<l.'J"C t'ltt tp~llt JS'h)lla fc • z 
l @ 'J.a.l311: ~ ~'R:~'Q--l'F.ll~lt ·~ "1)1. 1lt'R:Wl2.] l'J.a.'JGC116WJS1ltt 1lt'Pcllt> "l 

( ([ 1c1lt>~) 

: t'hllt!: lc)l'b.Jio l'J.a.l.l"'li''K 1'J.a. ~u-

l @ ~ Jt~lafc ·9 

l @ ~ lalli'F.l 'F.l'tl: ·s 

l ~ ~"2~ tp~llt 'P1~1JS11:'J.a.~ "t 

l @ ~ l-(]'bl'J.a.crl1: "£ 

· ~ ~ m~1llt ·z I. \,. . lJ<.:.J 

·1,_-cJS lac lh<l.llP 'tr'JGC116WJS1lt!: 'F.l~lnlt!: lcl~ 'J.a.~E)W t-ltt 'J.a."21li1J ·1 

: t'hllt!: lc)l'b.Jio l'J.a.l.l"'li''K 1'J.a. ~u-

( ::> 1c1lt>~) 

"lfll&Jio l?lF 'trl'bcJS P~JS~ tp~llt ~lall1: "8 

"l,_cJS 'PQilh<l.llP tp~llt la'Q_c • L 

"'13:JS 'PQilh<l.llP tp~llt ~lall1: "9 

"l,_"CJS 'PQilh<l.llP tp~llt JS'h)lh<l.'J"C • s 

·1,_-cJS 'PQilh<l.llP tp~llt JS'h)llafc ·t 

"l,_"CJS 'PQilh<l.llP ]53~ "£ 

·13:JS PQilh<l.llP ~ltR ·z 
l l'P~ lalJ JS'hl~ l'J.a.l~'J"C n~mWJS1lt!: htpcllt> "J 

: t'h1lt!: lc)lb.Jio ]lt~lb ~~ l'J.a.l.l"'li''K 1'J.a.~l}-

( SI 1c1lt>~) 



5. ~i.k..\l~~-1.1. 6~~q :bl~ lCl.A-l~..(l ~~kit. 

6. ll~~ d,.l~wtl EU.~~\~EU.~..(l ~~kit. 

7. 'litlll. d\U.~-1.1. ~l~-Sl.~~l~..ft ~~[ kit. 
8. ~l~t[ llhtltil:a..U ~lll.liil...(l ~~[kit. 

9. a\U.~ 'l~L li.ArtLCLla..{l tl.dwtt ~l~-Sl.~~l~..ft ~::q,[ kit. 
10. ~l.,l'M'L Eil~lllhtlctl:a..{l tld"il ~lC't-Sl.~~lC't..ft ~~ kit. 
11. ;)fl.q ~~ 6\l.~;)l k~dl ti'"ld k6 6U~..ft ~ct~dl~ ~l'"lcfi ~6~ d...(l ~~[ kit. 

e~..Utte 

'~~ltll~' tl~ ~ ~~wt tl~ "~~ll kl~~ll" ~l~ tr ~l~..ft ~C'\l) ~~ ~lll:altwt tl~ "~~l" 
~i l ~lDjft.t~ llllil~ ~"LCU ~LGtkl~lill.) 6\l.~tll. 6\l"(lq_Et. ~. DjMLwi. ~u6~ d"ll lttl:altll Q.a:bl ,_~~~..U 1!»1.~-d 
~"1.!6~1il k~til 6. ~. 1662~ ~i.k~lhl.lt d"ll ct~'t~ "'"fa~\ ~~c[l tlcO.. 

ll~ C'tl~dllt ~~ltll~~\ oNrit C'\l~d~ ~~ltll~ [q,'tltwtl fcUl~lli ..Utt,.l?t. ll~lwt k~~ t9. otcu l 
Jll. ~. ~~. ~ct. Jll. ~~. ~~. ~!&~. ll\ . .U. 6L~, lU. . .U. et.l&tl, ll\. l. :btl~. wttlt~, Jll. \(].. ~. 
j'"ltA, lit. :bl~. l-. rat?t.L, ll\. :btl~. ~. 6L~, lit. ~~. ~wt. ~lt, lit. ~wt. ~ll. ~. lU.. ~. S>. '"l?(l ctSL\. 

P. C. Mabalanobis 
(1893 • 1972) 

P. C. Mabalanobis, in full Prasanta Chandra 
Mabalaoobis was an Indian statistician. He devised the 
Mabalaoobis distance, a ll:le8SUle of distance between 
two populations. It is a fundamental concept in 
multivariate analysis. He was instrumental in formulating 
India's strategey for industrialization in the Second Five
Year Plan (1956-61). On Decemba' 17, 1931, he founded 
the Indian Staisticallnstitute in K.o1kata. 

With the objective of providing comprehensive 
socioeconomic statistics, Mahalanobis became the pioneer 
of the estabUshment of the Natioual Sample Survery in 
1950 and also of the Central Statistical Organization to 
coordinate statistical activities in India. He served as the 
chairman of the UDited Natious Sub-Commission on 
sampliDg from 1947 to 1951 and was appojnted as the 
honorary statistical advisor to the Govemment of India 
in 1949. 

For the pioneering work, he was awarded the 
Padma Vtbhushan, one of India's highest honours, by the 
Indian govermne:nt in 1968. A postage stamp was issued 
by Goven:Dfllt of India with his picture . 

• 
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"Statistics are measurements, enumerations or estimates of natural or social phenomena, usually 
systematically arranged, analysed and presented as to exhibit important inter-relationships among 
them." 

£Ct l:l tt c:t~ : 

2 
lllr6ct1~ ra.~1.1e1 

(Presentation of Data) 

2.1 c:tolb~QL : ~ee ~-1 ct~~ttLct1 
2.2 c:tOffb~Ql"illtbl~l : 

2.2.1 :ti\K.l.L~h +t.L~dl:ds c:tO[h~~l 
2.2.1.1 :o{:t-l.dd :o{L<=!.RI.-[C{ct~~L 

2.2.1.2 :tidd :o{L<=!.RI.-[C{ct~~L 

2.2.1.3 :ti~tiJ. :o{L<=!.RI.-[C{ct~~L 

2.2.1.4 :tidd :o{L<=!.RI.-[C{ct~~L ~~.-t.L +t.Ll.-t.L ~~L 

2.2.2 ~~Ll~h +t.L~dl:ds C{O[h~~l 
2.2.2.1 :t-~.1& C{O[b~~l 
2.2.2.2 (J{~(C{I{ C{O[b~~l 

2.3 h1~h ~~-tL, rt-tLlthL~1, <3tttt1ou 
2.3.1 hl~h ~~.-t.L.-t.L +t.LO[t_~[h Lottt.+t.L 

2.4 ~L!lrt~1 : ~lh-$l~ll~ltl ~L!lrti lt~'t'Cl, ltttlt.l~l 
2.4.1 :o{li[d.-t.L J.l.hl~ 

2 .4 . 2 :b\3 +t.L tiJ. :o{li lrt 

2.4.2.1 ~~Lilrt 
2.4.2.2 1.ll:t-1.1.1.L~..(l. ~~tilrt 
2.4.2.3 :t-~.Lil. [q~Lf:D'tct ~~Lilrt 

2.4.2.4 J.tlrt~Ld (23Lc:tL:fi) [q~Lf:D'tct ~~Lilrt 

2 .4 . 3 [G+t.L tiJ. :o{li lrt 

2 .4. 3.1 ctd UJ. :o{li lrt 

2.4.3.2 ~di~L :o{li[d 

2 .4 .4 [~:~Lli lrt 
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1~h£l1 ~1P~1lt 
Sl 

·~11t Tbbln~ 1P~1lt 'ftaTPlnc'R: 'l§'t2.1 'Qciie~ 1'3~ 1'3~ TJ.o.~~ 'R:1wltt (p) 

(. @ 'h 1li! ~ l<t t 'Itt ~16 

''hlt'R: tb 1lt1&c9rli!h TPb1ltt 1lt1bc~ '(tach. 1P~1lt 'P~cbltt) ·~11t 1bc~ 'P~~ 1}-~l<t eltt ~16 ''hlt'R: (£) 

<·@ e~ lnc'R: 1J&lt1l<tc'R: 'fta1b~ 1'P1~rb 1lt~'t'R: c1'R:,::.ltt 

lltll1&fc ,..1lt'R: e1P~1lt 1lt1&HIJcb) ·~11t 1bc~ 1J&lt1l<tc'R: 'fta1'Plnc'R: ~b 'Q&ll?~ 1'3~ 1'3~ 1,..1P~1lt (z) 

·~11t 1bH 1oc -elF ~}~'Itt eltt lnc'R: '1lt?t1~J~ e1P~1lt 'P~'t2J (1) 

: @ c'R:'Q&cW 1,..~1}-~'h<tlt 'P1'h~E.llo 1}-1Cic~cb 

1lt'R:1'h-Vltt 1,_.~116W~ltt "@ ~~ 1Cic~cb t-e:J"h. 1}-1bc~ 1oc 1lt'P-t~)C t1P~1lt 'P?JIJcbltt ~~1ltt 'lt1ltt 

L I 1 I z I 1 I £ I ThoR ~~h~ I 1-?W 91 Z1 01 8 ,"c]lt lr~b 
~~t~ PbJ1~'3 lcJlt ~·~n lr~b ,..,-n~c'3 1hU1b9ltt 

: 'h1~6 1?]16'3 1lt1P~1lt 'P~cb '@1ltlt ~1}-'t'Plc't2] 1ltt "@ 'R:b~ 

~~ 'IJ:>-e 'h~ \_lt~~ 911c1lt 1}-~b tltt@ \_'R:b~ Z 1b-e 'h~ \_lt~~ Zllc1lt '@ 'R:b~ ~~ 'IJ:>-e 'h~ \_lt~~ 011c1lt 

'@ \_'R:b~ £ 1b-e 'h~ \_lt~~ 8 lc1lt 1}-~b ,..1'h~c'3 1'hZJ1b9ltt ~ 'hW16 9~ -elF ~ht: '(tach. 1P~1lt 'P?JIJcbltt 1ltt 

'Ql ·@'(h. ltB1lt 'P~ lP~ \.lt~~ 01 '8 '8 'n '8 '91 'n ~.!f,::.ltt lc1lt ~?.lJ-"~b ~~ 9'\J ,..1'h~c'3 1'hZJ1b9ltt 

~~ '"'P"1'3 "@ ~~ 1P~1lt 'P~cb e1P~1lt tf.>l29'Qc -e tltt @ ~~ (uo!l~~r:nss~p) 1Cic~cb sp.1P~1lt 't1'h~ 

1}-1bb91Jc 1lth.E'bC 'P~bl-P tltt 1lt'P-t~1C e1P~1lt 'P~cbltt ·@ '(h. cE.llo 1}-1bb91Jc 1lth.E'bC 'P~bl-P tltt 'P-t~'!C 

e-e '[ta11tt "@ 'h~ lP~h. W~lt 1lt1bc~ 1Cil<t~'t2J 'h'\1C116W~11tt lF~ lc\_'hh.E) 'IJ-"-e '[ta1b~ 1lth.E'bC 'P~bl-Pltt 1P~1lt 

1ltt ·@ 1211tt 1lt1b~~ 1P~1lt 'P~cbltt ~ 1P~1lt lnh t1P~1lt '\Plnlt -e'!'t 't'R:1h.'P ]6'3'Jcl1bli!ltt 'R:1h.'P ~lt'R: 

. @ 1211tt 1lt 1b ~~ 1P~1lt ~W1'h<t 1C 

'P'P'R: e1P~1lt 1Plil 1oc 1c1~ ~~ 'P'P'R: eltt @ 1211tt 1lt1b~~ 1P~1lt ~W1'h<t1C 'P'P'R:ltt e1P~1lt 1Plil 1oc 1c1~ 

~~ 'P'P'R:ltt "'h1h.lt 1lt'R:'h~~ ,..1lth.1'P lt'P-~lt sp.'R:b~ ''h1h.lt 1lt'2'9 ~ ~9. ~ l}t~ 91~:® 1}-~17:> ~lt~ '@ 1211tt 

1lt1b~~ ~~ 'P'P'R: -e-e 'h\.~ lf:E.llo lt~~ 'IJ-"h.1lt ~1'R: 1J-"'Plt1J1J-"~~ ~ ~'2~ 'h\.~ lP~h. lPc~ 1J&h.1lt ~1lt 1bbln~ 

'Plt~ 1}-~~ ~ ·zn 1P1Cilc 1'h<t)C 1}-'Ql1hl~ 1'Pli! ch. ]c1lt ''(h. 1P1Cilc 1'h<t)C 1}-\.~ln1~ 91?~~ ~lt~ "'h1b~~ ~~ 

'P'P'R:ltt -e~~ -e ~1~ 'h\.~ lP~h. lPc~ lf:'Pl&lc ~1lt 1bbln~ 'Plt~ 1}-~~ ~1'hJio -elF 'h--1lt1'R: 1ltc1~bl-P ·@ 1J&c~1'3E) 

1,...~~ 'P'P'R: ~~b ,..1lth.1'P lt'P-~lt sp.'R:b~ '91~:® 1}-~17:> '"'P"1'3 . @ 1211tt 1lt1b~~ ~~ 'P'P'R: t~~ -e 'Ql 

'h\.~ lt-e ~61f:~ 1&c1ll 'Qllt1J.llo Th~ 1}-~b 1}-1Jtl:1lt1JC 1? ~~ ~ "'h1b~~ ~~ 'P'P'R:ltt -e~~ -e 'Ql ~~ 1&c1ll 'Qllt1J 

'Pl(J'Jcl ~~b ~·1 '£·1 'z·1 'Qllt~ 1}-x ~~ 9\.~ ~ "1'h<t)C 1}-'Ql1hl~ltt 1'Pli! ch. ]c1lt '1'h<t)C 1J-"\.~ln1~ 91?~~ 

'"'P"1'3 . @ ~~ ~~ 'P'P'R:ltt e-e 'Ql 'h\.~ lt-e ~6 lF~ 1Cic1't, .llo 'Qllt1] tf.>'2-e 'h1~6 l)Cilc ~ 'Pl(J'Jcll}-~b \_ltt1lt'I}C 1? 
~~ ~ "(~Jq~p~A SUOUU!lUO~) ~~ 'P'P'R: (!!) (~Jq~p'BA ~l~l~S!P) ~~ 'P'P'R:'ftt (!) : @ 'h\_~ c1~ 1? ~'h<J.lt 1,...~~ 
~W1'h<t1C ·@ 'h\.~ Wl21n~ ~1ll1ltt -e<~rq~p~A ~An~m~nb lo s~lnqpn~) ~~ ~wmfc ~ 1P~1lt ~wmfc ~1'hJio 

·@ 'h\.~ tf.>l21n~ ~11,1ltt e(~N~P~A ~~~p~umu) ~~ ~W1'h<t)C ~ 1P~1lt ~W1'h<t)C ·1P~1lt ~W11Cifc tltt 1P~1lt 

~W1'h<t1C : @ 'h\.~ 1P~1lt 1}-c1~ 1? ~'h<t'it 1lt1P~1lt 'h'\1C116W~11tt '~ Ji~ '@h.1ltt 1ltl&c~ 1,..E)11cltt 

t'Plh~~J?o l-ltt }altt 

(UO!lUJ!J!SSU{:J) l&c,ncb l"Z 



n 1t1ct~ '1GC11il1~~1'1't 
91 

·@ pC:.-11C.C:.-1])c'b '@hll't ~lP'~llt ll't 

1 'z '1 'o 'z 'z 'o '1 'o ·~ 'v 'z '1 'z 'o '£ 

£ '1 'o 'z 'o '1 'o ·~ 'v '£ 'o 'z '£ '1 'o 

: @ 'l!?lt '@lltl'L ~lr 1h<t1C lr'\PTh:C~ ~~ ~~'Ia ,..1h~C:.'3 'R:llt ~ C:.h ]cllt -1~ 1,..C:.~16 

: ~9~ 1C.C:.~1'3E) ~~lr '@hll't ~llt l'b.Rolt'R: ll't "@ ~-11C.C:.'P~-1~:fbllct 'P'P'R:l't t-~'l-11'P'b]16'3 ·~:fbllct h~~l't 

t-'l~h h716 ~~~ 1,..~ll: 'P'P'R:l't "@ ~-1 (f) ·~:fbllct lr~h -e lr~ll: 't-1h<t1C lP'b]16'3 ,..p'blC:.,..lt ,,..~lt ,,..~ll: 

(uonnq!-JlS!<I A:>uanba.y: 3J3.I:>S!<I) 1C.cll~-~~1l't llll'R:l't 1T'l"'l 

"@ ~-11C.C:.'P~-1~:fbllct 'P'P'R: 't-1CIC:.-1])c'b l,..lP~llt lr~ll: 'P'P'R: ~lh.!?o '@ ~-11C.C:.'P~-~bllct 

'P'P'R:l't to1C.C:.-1])c'b l,_.lP~llt lr~ll: 'P'P'R:l't ·~n: 'P'P'R: (TI) ~ll: 'P'P'R:l't (!) : @ 'lC:.Wl'L ~ ,,_.~ll: -1Wlh<t1C 

(UJU(I 3A!JUJ!JUUD() JO UO!JIDY!SS1Jf3) 1tlc-1llcl:> ~\P~1lt ~11?-tJH"'l"'l 

"1C.C:.-1])c'b ~lP~llt -1W11afc (TI) 1C.C:.-1])c'b ~lP~llt 

-1Wlh<t1C W : @ )211't 11tl'bC:.-11C.C:.-1])c'b 11tC:.Wl'L -1~ 9'\J l)'a1lt~ ~h<t~ ~lP~llt 'P~])c'bl't Tf.>~-1 W-1~ 'ltll't 

"@ hl'b~-1 

1aC:.-1])c'b ~lP~llt -1Wnafc t-1aC:.-1])c'b ll't lJ'a-e @ ~n: -1Wnafc ~ ,hl'R:'b'tr.l h<t~ ~'klW, 11tlaC:.~1'3E) 1,..C:.hE) 

001 oz ~ ~ 0£ 11?-t~ lr lc) ~ 

l-~ LPolt lF-1~ C:.lh)2 lP~ b1'R:'l:>m 1?-tft ~lc)~ 

1C.c-1llcl:> Pl:>J1~3 b1'R:'l:>m 1?-tft ~tlc)~ 001 

: hl-116 lF-1 Joe:. 'kl.Ro~ ~lr 11t'PL~1C t--e 't"l't hl'b~-1 

laH])c'b lah 't"lh{]l'L ll't 1P '@ r;Jo1t hl'R:'b'tr.l h<t~ ~'l'klW oz 1,..1Jl'kl 't"l't@ tF-1~ hl'R:'b'tr.l h<t~ ~'klW ~z '@ 

C:.lh't2 hl'R:'b'tr.l h<t~ ~'l'klW ~z '@ lP~ hl'R:'b'tr.l h<t~ ~'l'klW O£ .tt )211't 11tl'b'bln~ laC:.l'P r~ lJ'aC:.h -e 't"l't )211't 

11tl'be:.-1 w-1~ lP~llt '@~ ,hl'R:'b'tr.l h<t~ ,,..'klw, ~ \?'3'kl blh<t1C lr'l-11nl'kl, 11tJ6'3~ ,,..'l'klW oo111ct -e~ ·@ ~-1 

lC.H])c'b ~lP~llt -1Wlh<t1C tolC.H])c'b ll't lJ'a-e@ ~ll: -1Wlh<t1C ~ ,1h<t1C lr'l-11nl'kl11t'klW, 11tlaC:.~1'3E) l,_.C:.hE) 

001 ~1 017 ~£ 01 11?-t~ lrtlc)~ 

l-~ £ z 1 0 11?-t~ lr t-11n1lc) 

1C.c-1llcl:> Pl:>J1~3 11?-t~ lrt-11n1lc) Jlttlc)~ 001 

: hl-116 TF-1 lee:. 'kl.Ro~ ~lr 11t'P1.~1C t--e 't"l't hl'b~-11C.H])c'b ~lP~llt -1Wlh<t1C 

't"ltl H])c 'b ll't · @ 'l'kl W ~ 1 1'b -e h ~ 'l-11n l'kl £ 't"l't @ 'l'kl W 017 1'b -e h ~ 'l-11n l'kl ~ ' @ 'l'kl W ~£ 1'b -e h ~ -11n l'kl -1~ ' @ 

'l'kl w 01 1'b -e h ~ ,.. -11n l'kl la h -1~ 11t ]6'3~ t ~ lt la C:.l'P p~ l'PC:.-1 'R: l'IW let ~ lP~llt ll't e ~ . @ h l'b ~-1 lP~llt 

'P~])c'bl't to-%> ''@lnlt ~-1'\[.>'bl't 1'3~ 1'3~ 001 1'P'b]16'3 ,1h<t1C lr'l-11nl'kl 9l?'klW, 1P )21lct 11tl'be:.-1 l]l-1~ lP~llt 

'@~ ,1h<t1C lr'l-11nl'kl1lt'l'klW, -e TF-1 '31Ch ]6'3~ -1~ ~'l'klW 001 lJ'a1lt'l'klW 1'P~C:. 11tC:.l'PC~ -1~ 9'\J t 'lC:.l~ 

: ~<Rlllt'R: lC:.l' 'QC.C:.~1'3E) 1,..~lr 

'lC:.Wl'L ll't "lC.H])c'b ~lP~llt -1W11afc (TI) lC.H])c'b ~lP~llt -1Wlh<t1C (!) : @ C:.Wl'L ~ ~h<t~ 1,_.1C.H])c'b 

(UO!JIDY!SS1Jf3 JO sadq) tcWK 1,_.1Cic-1llcl:> 'l"'l 



~JI lUO[ 'H ~i\.<:t. ~~~ ~3~Lct....(l ~'Uti.L' ~ ~~ct.ct. <t<:t. (x) t9 ~-1_ ~L'-L~ ct-j ~L'!_Rl-Lctct.~~L ctt!H 

3tl.~. ~JI <t<:t. X .-a <:t.~ct.lt [Eli,ct. 0 ~-1. ltt~;dlt [Eli,ct. 5 t9 ct!!.U <t<:t. X .-a ~L6-tl. [Eli,ct.L 0, 1, 2, 3, 4 ~-1. 5 ~il. 

~L~<:t. ~qo[ict. li.L~dl-1. hlt~L: cti<tct.L "'S'ct.L <t<:t....(l i' [Eltct. cl<tltt ct..-[l ~L~ ~L'!_Rl ~(i\ (I) lk3Cllli.L ~Lct t9. 
<t<:t....(l 3LI:S' '4.~L (Eli,ct,..{l ~LOLUJ. <tl~ ~L'!_Rl ~(i\ ~1:) OLttl (Jf.L'C. '-Li<t1 ~L'!_Rl ~(i\ ?LL~ lk~-1_ '-Li<t ~L'!_Rl ~(i\.-U 

~lk~ (,f.-1, ( INJ) ct. tl.ct. 'C.~L[ctctllti ~Lct t9. ~L.-LL ~~ q~ ~L'!_Rt. ~(i\1..-(l OL~Lct.tl ~~UJ. (,f.-1, ct2<:t.L "'f t9. "'rttl~ 

<t<:t....(l (Jf.l:{l "'f [Eli,ct.L cl<tLI:S' ~tt ~L~ (Jf.L'C. ~ct<:t.L3.-L...(l 'C.~3 (Eli,ct,..{l ~L~.-Li ~L'!_Rt. ~(i\L OL~U-1. ~L'!_Rt. (f) 

~utctctLlti ~Lct t9. ~L tl.ct. t.~3 ~ct<:t.L3.-LI....(l ~L'!_Rt.~I..-LI. ~~ctLUJ.L <t<:t....(l ~L~cll. ~<:t. [Eltct.L (~ct<:t.I.3.-Ll) i'2<:t.l. 

!!.Lctl o&I:S'~ ~2~ 1 n = 'J:.f = 31. ~L tlct ~UJ.ct<:t. ~L'!_Rl-Lctct.~~L ...(l~ ~"'f(Jf. !!.Lil : 

1{ ltl~ ~~~ttl"i lll~h.-tl ltlo[ 'l.l~ ~~a ~f.th ~:cltldL..fi ~Wll ~lll[ctd ~~dd ~l~ttt-fcl.d~~l 

~:cltlrti...U ~wtl ~l~Rl ~<il. ~ct~I...U ~Wll 

X ~l~Rl (f) 

0 mt, 1111 9 

1 mt, II 7 

2 mt, II 7 

3 1111 4 

4 II 2 

5 II 2 

~-l 31 

~qo[ict. li.L~dllti <t<:t....(llt~"d.lt [Eltct. ~-1, <:t.~ct.lt [Eltct.L ct~.-LL ct.qlctct.-1. li.L~dl.-LL Lct~H (rangeR) 3~ 

t9 ~2~ 1 Lct~H R = lt~"d.lt [Eltct. - <:t.~ct.lt [Eltct. 

8'4.~...-LL G'C.L~~~L li.L2 Lct~H R = 5 - 0 = 5 ~Ltt. 

"il~ : "'rttl~ ~~ct.ct. <t<:t....(l [Eltct..-LL Lct~H "k(Jf. "'f li.L2\. ~Ltt ~L~ ct. li.L~dlli.L2 ~~ct.ct. ~L'!_Rl-Lctct.~~L 3~9s 
ttl.ott .-L!!.U. ~L ~o&oll.lti ~L-i.ctL~3 ~ct.ct. ~L'!_Rl-Lctct.~~L 3~9s ttl.ott t9, i'.-LL ~~L~ ~L'4.~ ~ct.ct. ~L'!_Rl-Lctct.~~L 

~L~ 3tl.~. 

~~l~~~L1 : 2~fcl.~.-t ~21 ~r'l.LL~.-t h~rtl ~h ~h'G:filti ~octl~ttl ~~~ttl.-t soo ~21 ~(''l.ll~.-t ~~ ~d ~-1 rtlti¥l.l 

so 2~fcl.~.-t ~2-11. ~h f.t~ll[ a~ ~~h 2~fcl.~.-t ~2..U rt'l.ll~ h~rti ..U~ ~ltl~ "lllll~I...U ~wtlltut ~. 
~l ltl~rtl 'l.l~¥.fi ttl.ott ~l~ttt-fcl.d~~l rttll~ h~l. 

0 3 2 1 0 5 2 3 0 2 3 0 0 1 0 

2 3 4 1 0 4 5 2 1 0 3 2 1 1 0 

2 4 2 1 0 0 0 1 0 1 3 1 0 0 0 

0 1 1 0 2 

~JI '2[G.Lct~.-L :&2li.L "{Ll(l.~l....(l ~'l>ti.L'~ ~~ct.ct. <t<:t. t9 ctlt"'S' "{Ll(l.~l....(llt~"d.lt ~'l>ti.L 5 ~-1, <:t.~ct.lt ~'l>ti.L 

0 t9 ct!!.U ~L~<:t. ~qo[ict. li.L~dl.-LL Lct~H R = 5 - 0 = 5 ~Ltt. ct!!.U 2.[G.Lct~.-L :&2 ~o "{Ll(l.~l. 'C.~L[ctd ~~ct.ct. 

~L'!_Rl-Lctct.~~L 'i~ .{(Jf.~ 18 J.tli.L~ ~utcfi ~L3Ltt. 
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·~ l(1'\lt 1lt1bH1771--1}'<:1ltl}C]cb ~]cb 11~'3 '31lt) ]'hl11771--91lt)~]cb ~]cb ·~ ~11 1~c'Pl2]-1~:fb1'\lt Jn1b91lt)~]cb 

1--1lt'R:'\lt t-12 "'h~ 1--1lt'R:'\lt 91lt)~]cb ~J:!cb 1'3~ 1'3~ 11--1~c'Pl2]-1~:fb1'\lt ~1~1'\lt tlF~1lt '[f.>~1'\lt t t16 ~'It) p~ ~1'hl 

'h~ l?'llt Jlo lt)lot 'C11)(:l2] ~1F~1lt 'P~])cb'\lt ~1'h.J?o 1~h ~ ~11 1~c'Pl2]-1~:ib1'\lt Jn1b91lt)~]cb 1--1lt'R: t-12 ~ 'h~ 1--1lt'R: 
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~J:!cb 121F l1~1~b1lt.:l -~ 'hW16tpln~ (:J) 91lt)~]cb 1'Plc1lV Z.b ()[) 1'h<t'tc ~J:!cb t12 '31lt) c1'hl ~ l(1'\lt 1lt1bbln~ 

(H) 'C11)(:l2] ~1F~1lt 'P~])cb'\lt ~1lt 1'\lt ·~9~ tpH 1771--91lt)~]cb ~]cb l$~'3 '31lt) ]'hl$ 1771--1'h<t'tc ~J:!cb 

·~ 'hll$16 tp11--lt) J:!cb ~b l)'a'C'3[t t 1~\.'ltt l)'a ~ ~1~1'\lt tlP~1lt '[f.>~1'\lt 1lt'Qc~'tc ~~l2] "l)'a1--tFE:Jlo 12 'h~ '(ti:TFC 

~1lt 'R:TIW'\lt 11~'3 ~ ~ Lf.>11~11: 'P~p'R: 11~ 'P79 1'\lt 't ~ tFE:Jlo pH ~he ~ Trltt . ~ l(1'\lt 1lt1b'Cl$ 1771--~1~1'\lt 

tlP~1lt ~~1'\lt '1h<t'tc 1~h 9'\J ~Th~ c'3[t l)'a ~ 1'h<t'tc ~J:!cb 121F ~1lt1'R: ·~ l(1'\lt 1lt1bH 1771--1'h<t'tc ~12 ~ 

11--1b'Cl$ 'P~])cb 1lt~1c'P1'<:-]cb t 1ltJ:!cb 1~"2-t t~l11J.>bltt 11--lP~1lt 'P~])cb'\lt lt'ta11:1!C ~1lt 1'\lt -~ l(1'\lt 1lt1b'Cl$ c1'h-e 

1~c'Pl2]-1~:ft1ltt 'P'P'R: ~1lt lP~1lt 12 ~1'hl 'h~ l?'llt 'C11)(:l2] ~12 1braltt 'h~ 'P'P'R: ~ll: ~lP~1lt 'P~])cbltt ~1'h.J?o 

(UOJlDqJ.IlSJO A:>uanba.y: SDODUJlUO:J) lcl'el.l~-~~1'\lt l.ll.lle 'l"l"'l"'l 

"'(Cl1 c1'h-e 1~c'Pl2J-1~:ft1ltt 

~12 1Fl1 '!Jl1~ 1P~1lt '@l2J 1'h<t'tc ~'lltt~lt.:l 1lt'llt)~ O£ 1'P~c 1ltc11)(:l2J 11--~1lt)~1ltt ~1~19~-c 1c1lt'P 

r ~~'K ' \. ./ 

OS l-~ 

z II ~ 

£ Ill v 
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3~culti :auct t9. :otl-tctl~3 qo[lti ..fi~cll ~ltl :ot-1. GtLcll ~ltl ct2~l li~ I:Hlctdi :otct~L3-tl.-tl. :t{ltlct~l d. qo[lti 

ot ~ltt t9. t.L.ct., 31.~ :b\3 :otl-tctl~3 qo[ 30- 35 t9 :ot-1. 31.~ :b\3 :otct~l.3-tj li~ 35 ltut t9, ctl. :otl :otct~l.3-t ltl2-j 

:otl'!Rl 8:1.~ d. ot qo[lti li3ctllti :otlct t9. 
~ttl~ :t{dd :otctolfict ltl~dJ. :otltt.clJ. ~tt {t(.l~ ctj qo[h~~l 3~ctl ltll :t{lltl~ :fict L-i.ctl~3 :t{dd :otl'!Rl-Lctct~~l 

itutctctlltl :otlct t9. ~ttl~ :ot:ti.dd :otctolfict ltl~dJ. :otltt.clJ. ~tt :ot-1. ct..U. lct:taH J.lltl~lltl lila ~Ltt {t(.l~ :t{lltl~ :fict 

ctj qo[h~~l 3~ctl ltll :otl-i.ctl~3 :ti.dd :otl'!Rl-Lctct~~l itutctctlltl :otlct t9. :otl-i.ctl~3 :ti.dd :otl'!RI.-Lctct~~l-1. L-i.ctl~ 

:t{dd :otl'!Rl-Lctct~~llti ~~ctctl ltll d...U t-~3 qo[~ltl."t qo[ ~ltl~:otl. !il~l t.~l[ctctlltl :otlct t9. M~ tL~l qo[..(l 

:ot\:t:~ltl~ (lower boundary point) :ot-1. Gl.uf ~ltl~ (upper boundary point) ..U~-ti ~.,U !il~l ~iJ.I:.[l ~L3ltt t9 : 

:(,{2-lctl 

qo[j Gl.uf ~ltl~ = :ot\:t: ~ltl~ + qo[ci(,j_l~ 

:otllt, qo[j :ot\:t: ~ltl~ :b\ qo[..(l ..U~cll ~ltl ctltct ct-tl GtL~-tl qo[..[l Gl.tLcll ~ltl..fi :t{~~l~l ctltct qo[j Gl.uf 

~ltl~ :b\ qo[..[l Gl.tLclJ. ~ltl :ot-1. {t(.l~ '-Lt9l-tl qo[..[l..[l~cl]. ~ltl..fi :t{~~l~l !il~l itutc:ll ~L3ltt t9. :otJl :b\ ..[I{~ ~;fi 
t91 l-tctl~3 qo[ ltll qo[ ~ltl:otl :b\ d. qo[..(l qo[ ~ltl~:otl ct2cll ot ~Ltt t9. qo[-ti Gl.uf ~ltl~ ctltct :ot\:t: ~ltl~ 

ct~-tl d~lctct-1. d. qo[..[l qo[ci(,j_l~ (class interval) 3~ t9. qo[ci(,j_l~ = Gl.uf ~ltl~ - :ot\:t: ~ltl~. 

qo[ ~ltl:otL..fi :t{~~l~l-1. d. qo[..filtl:l.L [El{d (mid-value) :ot~ctl ltl:l.L~ (mid-point) 3~ctllti :otlct t9. 

[
. n n: 81.1.cll :cll'I-I.L..(l. [&'l{d + ..(l.=<~.clJ. :cll'I-I.L..(l. [&'l{d 

qo "'l.L ltl:l.L ~ltd = ----------
2 

~ttl~ qo[..filtl:l.L [El{d :ot-1. qo[ci(,j_l~..fi [El{dl ~~(ldl ~Ltt dl d. tL~2fi qo[~ltl:otl ..fi~ J.lltl.a itutc:ll ~L3ltt : 

GtLcll ~ltl = l{\:l{(El{d + ~ (ctO[ci(,j_l~) 

..fi~cl]. ~ltl = l{\:l{(El{d - ~ (cto(cl_(,j_l~) 

:o{ctO~ :ti.dd lt~dlltll :ti.dd :otl'!f:tl-Lctct~~l dttR 3~ctl..U :fict :ti.li.Dtctl ltll :otl'-L.a ..U~j Gt.l~~~l o&~:b\ : 

:b\3 ~llUJ.llti -i.L3:fi 3~dl 50 3lf~l:fi:otl...fi Glt~ (ct\l[lti) ..(l~ J.lltl.a t9 : 

32 34 48 31 34 27 57 36 49 51 

45 29 36 46 46 49 51 47 50 30 

35 41 36 47 30 35 48 53 37 47 

45 30 50 44 49 43 42 46 28 48 

52 36 43 38 39 50 49 34 36 50 

~q :otl ltl~dl tL~2fi ltl~ 1 :otl'-L.a 7 qoif lt~lctd :t{dd :otl'!Rl-Lctct~~l (,j_-i.lct~ t9. 
19 



:otJJ: ~LLUJ.Llti -ti.5~ 5~dl 50 '5lf<tL~:oti..-Q. C3lt~' ~ <i.dd <t<i:l ~ :ot-1. :otl't~ dj :otL~Rl-Lcl.d~~L dtll~ 5~Cl.Lj ~. 

:otLi{c:fl ltL~dJ.lti tihll -tL...(l C3lt~-tl 5lf<tL~ 27 q{-tl. ~, ~ttl~ tihll q~ C3lt~ ~~LCl.dl 5lf<tL~...(l C3lt~ 

57 ql{ ~-

ct.?.(l ltL~dl.-tL Lcl.«t.L~ R = 57 - 27 

= 30 ql{ 

dltct :otl ltL~dJ.-1. 7 qolflti Lcl.Gi.Llolfd 5~Cl.L.-Q. ~ :. K = 7 

qo[...(l qo[ci.6l.L~ C = iiLct;u: = R 
ctOL 'l.L ~'Utll K 

30 
=7 

= 4.29 

qo[ci.r,.u~..(l ~ltd ti.Lltl..q ~ct <tot 'i_~LL5 ~L"tCl.LltL :otLCl ~ ct?.ll :ot~1 C = 4 :ot?.LCl.L C = 5 <i:l~ ~L5Ltt tt~L 

a& qo(ci6l.L~ C = 4 <i:l~~ dl C·K = 4 x 7 = 28 at Lcl.:tctH?-0.-tL..(l ~ltd~ (·: C·K ~ R) ct?.ll C = 4 ~L!rtt 

-t?-0.. ~q a& C = 5 <i:l~~ dl C·K = 5 x 7 = 35 at Lcl.«t.L~..(l ~ltd R 5~di ltL21. ~ ct?.ll C = 5 <i:l~ ~L5Ltt. 

qolf...(l tL"ttl K = 7 :ot-1. qo(ci.6l.L~ C = 5 .-lli1. 5tt( 6i.L~ J.l?.Llt qo(...(l ...(l<~_c:fl tllltl ~c(l ~d ttti~ 5~cll a&~~ 

1 ~ -tl-tllti -tl-tl :otCl.c:ll.5-t...(l ~ltd-tl <i.ltLCl~L J.l?.Llt qo(lti ?.L~ ~tt. :otJJ: <i:l~dlt ~ltd 27 ~ d.?.(l ...(l<~_c:fl tllltl 25 

<i:l~ ~L5Ltt :ot-1. dltL qo(ci.6l.L~ 5 (3~~~ dl J.l?.Llt qo(...(l 8ttc:O. tllltl 30 ltcfL d.?.(l J.l?.Llt qo( 25 - 30, r,Q,o& qo( 30- 35 

q5).~ ltcfL. ~21. ~~.U qo[ lt~"dlt :otCl.~.-Q. ~ltd ~~LCl.dL ~q(. a&~~- :at& ct. 55 - 60 ?.Lit. :at& ~ :ctl~ 5~5 ot~~ 
~ 1, :otLi{<::t :otCl.Olf{d ltL~dJ. ltL2 :otl ~Cl.Ltt-tl qolfqL0, :otL~Rl-Lcl.d~~L tt~L 61.-tlcll ~L5Ltt ~. 

~q :otLi{<::t :otCl.Olf{d ltL~dJ.-ti :otCl.~.-Q. [Eltdl-1. ~L ~L qolfltl :otL~Rl 8t~ ~L~L Lcl.d~d 5~Cl.Llti :otLCl ~

~lltlllltl -th:fi h<.dl 50 hli<tL:fi~I...U Glt<. ~~L[ct.d f.tct.L<.h tldd ~l~Rt.-fctd<.~l 

hli<tL:fi~l...fi hli<tL:fi~l...fi 
Gll<. (ct.~lli) ~l~Rt. ~~ ~Wll 

(f.tct.L<.h ct.oi'[) ~l~Rt. (f) 

25-30 Ill 3 

30-35 tH.1 Ill 8 

35-40 tH.ItH.I 10 

40-45 tH.I 5 

45-50 tH.ItH.ItH.I 15 

50-55 tH.I Ill 8 

55-60 I 1 

~i 50 

(3~L~<.~L 2 : ~h ~tt<. ltL~lli <tL<. ~oct.L~ttL ~<.lllttL-t ?.L~~ a<~.L~L-tL ~ih.$L (~~<. ~l\lttLlli) ..U~ 1jcttJt. ~ : 

228 125 100 90 115 125 230 

220 130 80 95 160 180 200 

200 128 120 85 185 140 265 

230 135 127 100 145 150 210 

20 
~i!~L~LL~, ~L:t~L 11 



1&h~~W~1lt 
lZ 

'hlla 66 -06 Jcb lpbTI:~ 'Plt1.) 1}-l--~b~ l?'(lt 

l)'a'QC ~lh-Ro 'hlla 6I -OI ]cb lpblC:~ L I 'Plt1.) 1}-l---11J.>b~ 11--11--l)'a'QC t9'F.> ]cb -1C:lb~~ t6£ -0£ Jcb 'F.>~l~ . @ 

~bl'P~ pC:-1 C:lh-e laC:'P'tij-~'bl~ 'P'P'R: -1C:lb~~ 1Ja12 @ 'P'P'R:~ 'F.>ll: e-~ @ '@'(lt C:l'PC'ti] lJ-"lP~llt :tr~ 
Z8 = 

L I -66 = N C: l'PC 'til lJ-" lP~llt 

'@ 'F.>ll: 'P'P'R:~ ~ ,lh<l.'fC 1}-1,191'F.>fc l'F.>'\8'@ C:'h S''(~ 1'3~ 1'3~ 1l--191'F.>fc 1ltlll:l)cl9, 1ltlP~llt 'F.>~l~ 

r;L t9 zr; Lv 8Z 8I 6I r;£ r;8 Z8 99 Lr; r;r; r;v 

8£ L I LZ 8I 6I 66 VZ V£ V6 V8 IL ZL £r; £r; r;9 r;9 9V 9Z 

6£ Ir; ££ £Z 96 V8 9L vL r;L IL 69 zr; vr; 6£ 6£ L£ r;£ V£ 

·te-1 e1b~ 1aell~-~f.,n~ p~ bt'l' 6£-O£ Jc'P ~~ lJaeh ~ '@ lBlt tp~1lt tr~lr ~~ 
1bc\}C trt~n~fc l~tc~ ~tee3 lJaeh $'t~ 13~ 13~ n .. ~n-'fc l--1b~e3 1e1:1m os 11--lt'R:tlt Jlt1ll:Uc~ ~~ : £ 1ae'f\13~ 

8Z 1-~ 

I I r;a-or;z 

£ Ill or;z-r;zz 

v 1111 r;zz-ooz 

z II OOZ-r;LI 

z II r;L I -or; I 

8 Ill I'HJ or;I -r;zi 

v 1111 r;zi-OOI 

v 1111 OOI -r;L 

(f) ~f.,n~ J:!c'P 

1bc\}C "t}~~f-,1~ (1b~~ elllo't') 

trt'R:l:lm 1a1ll:~ ~~'P 

1aell~-~f.,1~ llll'R: ~e1'P\:1 Jl1:1J163 (Jlt1b~~ elllo~) 1a1ll:~ ~~'Ia l--1b~e3 1b~11:19~ e1ll: Jlt~tlt eh~ 

. @ ellt'R: e-r;9z 1--~b~ lt'P-~lt ~ 'hlla r;a-or;z Jcb 'Q-r.>@ 121F ~ 12 "hlla 

OOI -r;L ]cb ltlalt ~12 ellt'R: t08 l---11J.>b~ lt'P'ia'F.> 1'P~ 001 lltlJC W'hf:) t~ r;L lltlJC Wll:l}-1}-]cb ltlalt 

(N < )J·:J) ~9~ lP~ r;z "' :J 9119'f.>]cb 1}-]cb ~llt l'PlnC:'R: 1}-lF'Plalc Jr~ · · 
r;zr£z = 

8 
!;81 = 

)J lh<l.'IC 1)--J:!c 'b 
N = ~M~ = :J 9119'f.>Jcb 1}-]cb 

r;8I = 

08-r;9z = 

'Plt1.) lt'P'ia'F.> -'Plt1.) lt'P-~lt = N C:l'PC'ti] lJ-"lP~llt 

·@ 'F.>~l~ 8 = )J lh<l.'fC 1)--J!cb ~lt12 ·~9'F.> W'P 'F.>ll: 'P'P'R: ~ (1ltlhQJE C:151o~) lalll:e 'F.>ll: lJ-"lP~llt 'F.>~l~ 

"te~ 11--ll:e 1r1aell~-~f.,1~ 1\le~ ll~1ltl~ ]ltJ:!cl:l 8 rlP~1lt 1~ 



~~lt.t..U ~Wll 
~l~Rl ~~ 

~ct~"l..U ~wtl 
(~f.tctl~h qol{) ~l~Rl (f) 

10- 19 Nil 5 

20-29 Nil 5 

30-39 Nil Nil 10 

40-49 Ill 3 

50-59 Nil Ill 8 

60-69 Nil 5 

70-79 Nil II 7 

80-89 1111 4 

90-99 Ill 3 

~-t 50 

C3~l~~Ql 4 : C3~l~~Ql 3li.l li.UJ.~~ ~f.tctl~h ~l~Rl-fctrl~Ql loll2 

(i) f.tctL~h ~L~Rl-fclrl~QL li.UJ.ct"l rll-lot (ii) ~~h qo[..fi l-l~..tLal-lrl ~:tl[c:t~ ~L~Rl-fclrl~QL c-t"tl. 

(i) 8'-l~.-J.l 8t.L~~~l 3~i c.fl~ qo[...[l ...[l~<:(l ~~l 20 ~-1. J.t?.t~ qo[...[l 8'-l<:O. ~~l 19 t9 d.?.fi c.fl~ qo[...[l 

~It: ~~l ~ = 20 ; 19 = 19.5 ~-1. d qo[...[l (3).\c.c[ ~~l~ = 19.5 + 10 = 29.5 d.?.U c.fl~ qo[...[l ~~l~~l. 

19.5 - 29.5 ~-1. J.t?.t~ qo[...[l ~~l~~L 9.5 - 19.5 ?.tit. 

~l OL~ld~ tlh~ ~d ...[l~ J.l.~l~ t_9 : 

J.t?.t~ qo[...[l 8'-l<:ll. ~~l 19 ~-1, ~R tLt§l.-J.L qo[...[l ...[l~<:(l ~~l 20 t9. ~q ~l c.i.-1. ~~L:ali.-J.L d~lqd 

(20 - 19 = 1) -1. 2 q1, ~.LOldl 0.5 ~ut t9. d.?.U 'C.~h qo[...[l ...[l~<:(l ~~l~i?.fi 0.5 t.tl'C. h~dl ~-1. 8'-l<:O. ~~l~i 
0.5 8it~ctl r.~ qo[ ~L2 ~~it ~It: ~~l~ =bi.-1. (3).\c.c[ ~~l~ ~ut c%' ...[l~ J.t~l~ t.ltL[cO.ltlhl!{ : 

~~lt.t..fi ~WLL ~Cl~l 
(f.tctl~h qol{) ~l~Rl (f) 

9.5- 19.5 5 

19.5-29.5 5 

29.5- 39.5 10 

39.5-49.5 3 

49.5-59.5 8 

59.5-69.5 5 

69.5-79.5 7 

79.5- 89.5 4 

89.5-99.5 3 

~-t 50 
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(ii) qo[..fill.l:l.L [&l{d ~ d qo[..{l 6'-l.c:f.l ~li.L <>t.-1. ..fi<tc:f.l ~li.L<>t.L..fi :ct.~~L~L ~L~L ~UJ.ctltt. ~. d~ t.~~ qo[..{l 

l{l:l{[&l{d t.~L[ctd <>ll1Rl-Lclct~~L ..fi~ ~ot61. ?.tltt. : 

~~lt.t..U ~Wll l{~[!l{d ~Cl:ct.l 

(<>tf.tc:u:th qo[) 81.lcll ~ltl + ..U<Lcll ~ltl <>ll~Rl (f) 
= 2 

10- 19 10;19 = 14.5 5 

20-29 20;29 = 24.5 5 

30-39 30;39 = 34.5 10 

40-49 40;49 = 44.5 3 

50-59 50;59 = 54.5 8 

60-69 60;69 = 64.5 5 

70-79 70;79 = 74.5 7 

80-89 so;s9 = 84 _5 4 

90-99 90;99 = 94.5 3 

~-l 50 

(§~L~:tQL 5 : hl6' ~h ltL~rtlltLl <>tf.tl.l~d <>ll~Rl-fcl.rt:tQl ..fi~ 1jotbt ltti\ ~. rl '4.:t~ ~~h Clo[..[l qo[at.tl6' rlltot 

lt~(!ltd ~~L[c:td <>ll~Rl-fcl.rt:tQl rtl.LL:t h:tl. 

qo[ 0-20 20-50 50-70 70-90 90- 100 ~{ 

<>ll~Rl 20 30 30 15 5 100 

qo[ qo[at.tL6' l{~[!l{d <>ll~Rl 

0-20 20-0=20 0+/0 = 10 20 

20-50 50-20 = 30 20+50 = 35 
2 

30 

50-70 70- 50= 20 50;70 = 60 30 

70-90 90-70 = 20 70;90 = 80 15 

90- 100 100- 90 = 10 90;100 = 95 5 

~-l 100 
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,--------------------------;' ~d~ 'r-------------------------~ 
' (!: ./ 

d~L~L ~~6L~L...0. :ot.L:tt"LL:tt.-t.i 30 q:li~i ~~dl :ci:I.P.Q ~)21. (j~~...Q. d{~..{l ®:~ut) Lctit ~L~dl -i{UJ.q) d~ot 

d'd, :ot.L'!Rl-lctd~~ dt!H 3:li. 

2.2.1.3 ~<ttll :ot.L~~-fcld~~l (Cumulative Frequency Distribution) 

<~.a ...0. "& ~[ldl I:E~d 1 q o[ ...0. :ot.L <1:Rl :ot. ."1. ct. ...0. :ot.L OL UJ. ...0. (>t 1{1. ot I:E~d 1 q oii ...0. :ot.L <1:Rl :ot.l. .-t.L :tt ~ C{L UJ.L ."1. ~ <1. til 

:ot.L'!Rl (cf) 3~ t9 :ot.-1. d'i.L lctd~~L."i. ~<ttf.l :ot.L'!Rl-lctd~~L 3~ t9. 
:ot.Ltta <~.a...Q. lE~d 1 :ot.Ltta qo[...Q. 81.~ ~~L~P.[ :ot,)t§l I:E~d lt~LC{dl :ot_qcil.3.-t.l.."i. :tt~LC{dl (>tl{]. ot I:E~dl 

1 qoLf...Q. :ot.L'!Rl:ot.L'i.L :tl.~C{LUJ.L-1. 'P.[ :ot.L~L' ~L~...O. ~<ttf.l :ot.L'!Rl 3~ t9 :ot.-1. d'i.L lctd~~L."i. 'P.[ :ot.L~L' ~L~'d, ~<ttf.l 

:ot.L'!Rl-lctd~~L ('less than' type cumulative frequency distribution) 3~ t9. 
:ot.Ltta <~.a...O. I:E~d 1 :ot.Ltta qo[...Q. :ot.~t: ~~L[C>i& o"t2cll. 1 ct.P.Q ~ I:E~d lt~Lqdi :ot_qal.3.-t.l.."t :tt~LC{dL (>tl{]. ot 

I:E~dt 1 qoLf...Q. :ot.L'!:Rl-1. 'P.[ ~· ~L~...Q. ~<ttf.l :ot.L'!Rl 3~ t9 :ot.-1. d'i.L lctd~~L."i. 'P.[ ~· ~L~'d, ~<ttf.l :ot.L'!Rl

lctd~~L ('more than' type cumulative frequency distribution) 3~ t9. 
:ot.Ltta :ot.:ttdd <~.a...Q. I:E~d."i. l:l.LL.-t.~i ~Lt.O.."i. a& ~<ttf.l :ot.L'!Rl-lctd~~L -i{UJ.qqL~i :ot.LCt dt ct.."i. :ot.:ttdd ~<ttf.l 

:ot.L'!Rl-Lctd~~L (discrete cumulative frequency distribution) 3~C{L~i :ot.LCt t9 "'ftt.L~ qo[ :oi.d~La.-t.L ~~L~:ot.l.-1. 

l:l.LL.-t.~i ~L'UQ."t lctd~~L iiUJ.qqL~i :ot.LCt dl ct.."t :tl.dd ~<ttf.l :ot.L'!Rl-lctd~~L (continuous cumulative frequency 

distribution) 3~C{L~i :ot.LCt t9. 

(§~Lt!:(.QL 6 = ~ fcl~l:(.~r :(.anr 5o MCJt1~r CJ\L!Jth1..fl ~"lltll Ril :bthtl h~~ ~~rtt ~l2 ..u~ ~~QI.i fcld:(.QL 

~tit~: 

CJ\l !Jthl..fl ~ "lltll (x) 0 1 2 3 ~{ 

M CJt1..fl ~"lltll u > 10 25 12 3 50 

:ot.l ~l2 '?.[\ ~~l' :ot..t '?.[\ c:L~' ~hl:(.-t[ ~<ttll :ot.l~~-fcld:(.Q~ 1i.tllctl. 

:ot.t!J: :ot.:ttdd <La ~L2.'d, :ot.L'!Rl-lctd~~L :ot.Ltta t9 ct.P.Q 'P.[ :ot.Lm' :ot.-1. 'P.[ q!'!' ~3L~'d, :ot.:ttdd ~<ttf.l :ot.L'!Rl

lctd~~L ...0.~ ~ot(>t -iiUJ.c:flltLW-1. : 

CJ\L!Jthl..fl ~"lltll MCJt1..fl ~"lltll X ~ d?.fi ~~L ~<ttll :ot.l~~ 

X f CJ\Ltllhl ( ,S X ) ( cf) 

0 10 0 10=10 

1 25 1 10 + 25 = 35 

2 12 2 10 + 25 + 12 = 47 

3 3 3 10 + 25 + 12 + 3 = 50 

~-l 50 
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tltlllthl..fi ~~l ~t.t1..U ~~l X h rt~ Cl~ tJtl!Jthl ~~41. ~L~Rl 

X f (;::,x) (cf) 

0 10 0 3 + 12 + 25 + 10 = 50 

1 25 1 3 + 12 + 25 = 40 

2 12 2 3 + 12 = 15 

3 3 3 3 = 3 

,ge-t 50 

(3~L~~~l 7 : 500 ei.tlhd~1..fi ltl~ ~lc:Lhifctrl~~l ..fi~ ~Dtt.t ~. rt 't~~ '?.fi ~l~l' ~-i '~ Cl~' ~hl~'il ~L~Rl
fctrl~~U t.t--ttc:L1 : 

ltl~ ~lc:Lh 
(~D(!l~ ~ ) 

25-30 30-35 35-40 40-45 45-50 50-55 55-60 ,ge-t 

ei.tlbrt~1..U 

~~l(f) 
30 80 100 50 150 80 10 500 

500 Cl{[bd~l...fi li.L~ ~Let& ~~Lfctd LotctL~h ~dd ~L~RI.-lctd~~L ~Lita ~ ~."1. d'iL tt.~?.il '?.11 ~Lm' lthL~-j 
~<ttfi ~L~RI.-lctd~~L ~~h qof.-t.L 81.\:c[ :illli.L~."t l:l.f.L.-t.li.i ~Lb{l.'t ..fi~ ~Dtc.t Ctl.-t.Lcfi ~LhLtt. ~tft ~~~Is ~ 25,000 ?.11 
~Lf.91. ~let& I:HtctdJ. Cl{(bd li.L~dlli.i .-t.?.il. d ~~LfctctL li.L2 J.I.P.Lli. qo[..{l ~It: :illli.LU>i.,§."t d..fi ~LOLUJ.'i.L qo[..{l 81.\:c[ 

:illli.L~ dill a~ d..fi ~L~Rl ~~ actLli.i ~Lct ~. 

500 ei.tlhd~1..fi ltl~h ~lClh ~~L[c:Ld '~ ~l~L' ~hl~1 ~~41. ~L~Rl-fctrl~~l 

®.~ ~l{l~~ '~ ~l~' ~~41. ~L~Rl 

'~ ~~· ltL~ ~lc:Lh 
(~D(!l~ ~l\l~L) cf 

25 0 = 0 

30 0 + 30 = 30 

35 0 + 30 + 80 = 110 

40 0 + 30 + 80 + 100 = 210 

45 0 + 30 + 80 + 100 + 50 =260 

50 0 + 30 + 80 + 100 +50+ 150 = 410 

55 0 + 30 + 80 + 100 + 50 + 150 + 80 =490 

60 0 + 30 + 80 + 100 +50+ 150 + 80 + 10 = 500 

~~h qo[..{l ~It: :illli.Ll61&."1. l:l.f.L.-t.li.i ~Lb{l.'t ..fi~ ~Dtc.t '?.11 ~· J.lhL~-j ~<ttfi ~L~RI.-lcld~~L Ctl-tLcfi ~LhLtt. ~tft 

li.L~dlli.i ~ 60,000 ?.11 ~ ~Let& l:t~Lctdl Cl{[bd .-t.?.il d ~UfctctL li.L2 ~c:<:-t.L qo[..{l 81.\:cf:illli.L."t d tt.f.91..-t.L qo[..{l 

~l:t::illli.L dill a~ (l...Q ~L~Rl ~~ ~~LfctctLli.i ~Lct ~-

25 



~ 1:!.: ~lhu[titft, 

h rl~ c:t~ ltl~h '~ q~' lthl~..fi ~~4\ ~l<:!ttl 
~lc:th (~"'Il~ ~[\tql) 

25 10 + 80 + 150 + 50 + 100 + 80 + 30 = 500 

30 10 + 80 + 150 + 50 + 100 + 80 =470 

35 10 + 80 + 150 +50 +100 = 390 

40 10 + 80 + 150 + 50 =290 

45 10 + 80 + 150 =240 

50 10 + 80 = 90 

55 10 = 10 

60 0 = 0 

(§~L~~~l 8 : 90 [6c;t~.-tl ~ltqouuu ~~~ql.-t ~h ~rt~~L'{lq ~L2~ltl ~lt..fi t~h ltlOL1 ~L<:!Rl-fclrt~~l ..fi~ ~ctt.t 
~- rl \t~~ '~ ~I.~L' ~.t '~ c:t~' lthl~.-tl ~~4\ ~L<:!Rl-fclrt~~u. itutc:tl. : 

~lt..fi ltlOl 1-50 51- 100 101- 150 151-200 201-250 ~{ 

[6c;t~l...fi ~~l 10 20 30 18 12 90 

~lt..fi ltl OL (6q~l...fi ~~l 

0.5-50.5 10 

50.5-100.5 20 

100.5- 150.5 30 

150.5-200.5 18 

200.5-250.5 12 

~-l 90 

G\t:t'il Plc:tL~ qol( \t:t~ ..fi~ :l,ctc.t '~ =bl.L~L' =bl.ot '~ q~' llhL=<-1 ~~t(l =bl.L<!RL-IAct.:t~L ~UJ.cfl ~L3Ltt.. 

90 (6q~ ~~~qL-1 ~L2~ltl ~lt..fi lt[ol ~:tl[c:td '~ ~L~L' lthl~i ~~4\ ~L<:!Rl-fclrt~~L 

(3\l:c[ <filtlfc>ift,~ ~L~ ltlOl '~ ~L~l' lthL~..fi ~~4\ ~L<:!Rl 

0.5 0 = 0 

50.5 0 + 10 = 10 

100.5 0 + 10 + 20 = 30 

150.5 0 + 10 + 20 + 30 = 60 

200.5 0 + 10 + 20 + 30 + 18 = 78 

250.5 0 + 10 + 20 + 30 + 18 + 12 = 90 
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~It: ~li.l~~ ~ rtefi ct~ li,[OL 'efi ct~' lthL~..fi ~~4\ ~L~Rl 

0.5 12 + 18 + 30 + 20 + 10 = 90 

50.5 12 + 18 + 30 + 20 = 80 

100.5 12 + 18 + 30 = 60 

150.5 12 + 18 = 30 

200.5 12 = 12 

250.5 0 = 0 

G~L~~~L 9 = 5o ~~L~11 ctct .. L <l1~Llti) ·en ~1~L' <t~4l ~L~Rt.-Rd~~L.-ti «~.~ttli.l ..n~ .. u h1tehli.l 

~L1{~ ~-

@~ ~li.L~~efi :uil~ 
~~4\ ~L~Rl 

ctct'1 <a~L) 

30 

35 

40 

45 

50 

55 

60 

65 

70 

(i) ~241 c:ttlbd:uUi ctct'1 45 a~LeU ~1~ ~il ? 

(ii) ~24\ c:ttlbd:uUi ctct'1 5o a~LeU 65 a~L..u ct~ ~il ? 

(iii) 1-ltiJ. ~~Rl-Rrl~~L 1iUJ.ct1. 

0 

7 

15 

30 

38 

44 

47 

49 

50 

(i) hl~ '4.~~ :&te ~lltt t9 fs, 30 Cl.llhd~t'i ctct'i 45 f}~L~ ~l~ ~~. 

(ii) 65 f}~L~ ~l~ ctct'i lt~Lctdl Cl.llhd~"t..(l ~wtl = 49 

50 f}~L~ ~1.~ ctct.-t <mctdl Cl.llhd~"t..(l ~wtL = 38 

. . 50 ~ 65 f}~LL..(l ct~ ctct'i lt~Lctdl Cl.llhd~"t..(l ~wtl = 49 - 38 = 11 
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c:tct-1. (ct:l[) c:q(hrt~1..fi ~Wll (~l~Rl) 

30-35 7 - 0 = 7 

35-40 15 - 7 = 8 

40-45 30 - 15 = 15 

45-50 38 - 30 = 8 

50-55 44 - 38 = 6 

55-60 47 -44 = 3 

60-65 49 - 47 = 2 

65-70 50 - 49 = 1 

~-t 50 

(3~L~~~l 10 : ..fi~ ~l't<:t 'ell c:L~' ~hl~-tl ~<t4l. ~L~Rl-fclrt~~l 't~efi 
(i) 40 ! rlefi ct~ C3lt~ ~Hlc:Lrtl c:q[h(.L~1 .. fi :tiwtl (ii) 40 ell ~1~ C3lt~ ~Hlc:Ldl c:q~~1 .. fi :tiwtl 

~~~1. (iii) ~ut ~L~Rl-fclrt~~l ~~~1. 

(3l{~ ~~: ~l{l-

~~! rlefi ct~ 25 30 35 40 45 50 55 60 65 70 

c:q~~1..fi 
100 96 87 70 45 25 14 6 1 0 

:tl<t4l. ~l~Rl 

(i) 40 Is d~ ct~ Gli.~ l:i~Lctdl Cl.l~~L..fi :ci1>tl.L = 70 

(ii) .ga ~L'!Rl = 100 

Gli.~ 40 ~ ~Lt9J. Cl.l~~L..fi :ci1>tl.L =get. Cl.l~:oi'l - 40 Is d~ ~ Gli.~ l:i~Lctdl Cl.l~~L..fi :ci1>tl.L 

= 100-70 = 30 

(iii) ~UJ. ~L'!Rl-(qct~~L ..fi~ :!sct(tj, li.ufl ~Lfs : 

(3l{~ q:l[ 
c:q(hrt~1..fi ~Wll 

~L~Rl 

25-30 100 - 96 = 4 

30-35 96 - 87 = 9 

35-40 87 - 70 = 17 

40-45 70 - 45 = 25 

45-50 45 - 25 = 20 

50-55 25 - 14 = 11 

55-60 14 - 6 = 8 

60-65 6 - 1 = 5 

65-70 1 - 0 = 1 

~-t 100 
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~rtrt ~l~Rt-fclrt~~l..U ~~-tl 1il2-tl ~~l : 

~L'4.clJ. ~qo~c:t 'l-I.L~dl '4.~?.(]. ~dd ~L'!_Rl-fAc:t~~l dt!H 3~dl ct"l.d \:1..tL.-t.'l-li ~l"l.ctl i'ctL 12C:t.L3 ~OLct!."i.L 

'tJsGL~ .-(l~ J.l'l-ll~ t9 : 

(1) :t{L'l-I.L~ :t{"/loil'l-li :t{dd :atL'!_Rl-fAc:t~~L'l-li qoi:(...[l :t{bti.L ~~L'l-li :atl~ 6 :at.t ct~'l-li ct~ 15 ~L"l.ctL'l-li :aJ.Lq t9. 

fA~~ :t{"/loil'l-li :aJ.LttclJ. 'l-I.L~dl.t :atl~L~ :atl ~ctLtL...fi :t{bti.L.-t.L qoi:( ~~Lctd :t{dd :aJ.L'!_Rl-fAc:t~~L c.t.-t.Lcfi ~L3LtL t9. 

(2) qoi:(.-(l :t{bti.L.t K ct~ t.~L(cfi~. 

(3) :atLilcll :aJ.ctO[id 'l-I.L~dl.-t.l. IA«tH (R) l{UJ.ctctL'l-li :aJ.Lq t9. 

IA«tH R = :atct<fu.-t....fi 'l{~;d'l{ rE'l-lc:t - :atct<fu.-t....fi a~c:t'l-1. rE'l-lc:t 

(4) qo[ci.c.tLtS' 'C' .-(l rE'l-lc:t .-t.~ 3~ctl 'l-I.Ll 

c = KR = ~:l~ .-(l 'l-lt.t.?.!l ~cfi rE'l-lc:t ~ 3~1. 1 «%'?.(]. C·K ~ R P.I.LtL. 
<i.~l ~1X{l 

(5) :aJ.ctO~d 'l-I.L~dl.-t.L a~c:t'l-1. :atct<fu.-t....fil]'l-l.c:t.t :t{'l-I.Lctdl ~tL d J.l'l-I.L~ J.I.P.L'l-1. qo(...[l qo[ :ill'l-I.L~ l{UJ.ctl :at.t ctl.L~ 

CJ!.Lt. qo[-ci.c.tLtS'.t :atl~~ c.t~.-t.L qoi:(...[l qo[ :ill'l-I.L~ l{UJ.c:U. t9~-tl qo[...[l qo[ :ill'l-I.L~ :atlila :aJ.ctO~d 'l-l.~dl.-t.L 'l-l.~;d'l-1. 

:atct<fu.-t..t :t{'l-l.lctdl ~LtL d ild. c.t.-t.Lctctl'l-li :aJ.Lq t9. :t{L'l-I.L~ :t{"/loil'l-li qoi:(...[l qo[ci.c.tltS' :t{'l-I.L.-t. ~L"l.ctL'l-li :aJ.Lq t9. '4.~ 

"'rtLL~ 'l-I.L~dl..[ J.l:t{R (lAW~) '1-_c.t "'S' ~il. ~LtL ct!.L~ :atl-ttL~d qo[ci.c.tLtS' ~L"l.ctL'l-li :aJ.Lq t9. 

(6) "'rtLL~ :atL'!_Rl-fAc:t~~L.-t.L qo[.-(l 'l-l\:1..t rE'l-lc:t :at.t qo[.-(l qo[ci.c.tLtS' :atLilcll ~LtL ct!.L~ qo[ :ill'l-I.L~:atl l{UJ.ctctl 

'l-I.L2 .-(l ~ .-t.i ~ ?I.L .-t.L 8'4. ttl o L P.LL tL t9 : 

qo(j :at~: :ill'l-I.L~ = 1{\:.l.{(E'l{d - ~ (ctO(ci,c.tLtS') 

qo[j (3ll:.c( :ill'l-I.L~ = 1{\:.l.{(E'l{d + ~ (cto[ci.c.tLtS') 

(7) :t{dd 'l-I.L~dl 'l-lll :t{l'l-I.L~ ild. Lotctl~3 qoi:( c.t.-t.lctctl'l-li :aJ.Lq t9. "'rtLL~ :aJ.:t{dd 'l-I.L~dl.-t.l. IA~tH '1-_CJ!. "'S' 

'l-I.Lil. ~LtL ct!.L~ d..t 'l-I.Ll :atl-tctL~ qoi:( c.t.-t.LctctL...fi :t{L'l-I.L~ J.l'SLLc:fi t9. 

(8) :atl-tctL~ :t{dd :atL'!_Rl-fAc:t~'SL '4.~?.(]. :t{~t(l :atL'!_Rl c.t.-t.Lctdl ct"l.d :atl-tctL~3 qoi:f.t Lotctl~3 qolf'l-li ~~ctctL'l-li 

:aJ.Lq t9. 

(9) :atLila :t{dd :atL'!_Rl-fAc:t~'SL '4.~?.!l '?.(]. :atl.m' J.L3Rj :t{~t{l :atL'!_Rl-fAc:t~'SL l{UJ.ctctl J.LP.L'l-1. qo[...[l :at~: 

:ill'l-I.L~.t (1..-(l :aJ.LOLUJ..-t.L qo[...[l (3ll:.c[ :ill'l-I.L~ c:till at) d...fi :aJ.L'!_Rl ~~ t.~LfctctL'l-li :aJ.Lq t9, "'rtLL~ '?.(]. ct~' J.l3L~...fi 

:t{~t{l :aJ.L'!_Rl'l-li t9<K-tl qo[.-(l (3ll:.c[ :ill'l-I.L~.t d"i.L ~.-t.L qo(...[l :at~: :ill'l-I.L~ c:till at) (1..-(l :aJ.L'!_Rl ~~ t.~L[ctctL'l-li 

:aJ.Lq t9. 

-tl~ : :aJ.ctO~d 'l-I.L~dl '4.~?.(]. :t{dd :aJ.L'!_Rl-fAc:t~ISL dtLR 3~ctL?.!l l;kUJ. 'l-I.L~dl.t c.tt.a d...fi aoL('l{OL rE'l-lc:t.-t.L 

OL~SLc:til'l-li t3'4.tLLOL P.t.LtL t9. t.L.d., 3Lt5' ~3 :atcta"l3.-t.j l;kc:tl 8 ~LtL c:tl d..t ~L~ 1 qo[ 0- lO'l-li ...UI:fi~ d?.!ll;kUJ. 'l-I.L~dl 

8 j qo[ 0- lO'l-li fAcll...fi3~~L P.I.LtL t9. qo([3~~SL?.!l 'l-I.L~dl.-t.i :atct<fu.-t.L.-t.L J.l:t{L~j cta~SL d'l-1. "'S' :at~ aL~@L3dL:aJ.L"i.L 

:t{ ~ aL t5' ?.(]. \K.I.L a 'l-1. ill t9 . 

G~lt!~~lll : b'ltS' ~b ~l~'4.'\i ~'4...fi-tl2SO ~l~c:L~..U Gli~ fclil..U~..U 1-tl~rtl. 1-tti\ ~- rl '4.~ell ~lil-t qo[~tJtltS'cut1 
~rtrt ~l~Rt-fclrt~~l 1lutc:L'\. 

~L~ct~..U Glt~-tl qo[..fi 1-t~al-trt 22.5 27.5 32.5 37.5 42.5 47.5 

~l~ct~..U :ciwtl (~l~Rt /) 25 30 50 80 50 15 

'~L~ct~...fi G'l-1.~' ~ :t{dd ~a t9. d.?.!l Lotctl~3 :t{dd :atL'!_Rl-fAc:t~~L c.t.-t.Lct9, ~dlct~ t9. 
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~ z!A3 ~1:2.!. l]~c:tl. ct~-tl. c:t~Lctc:t 5 ~. d.P.Q c = 5 

J.L?.l~ qo[ ~L2 .-fl~cll. ~fl~L = ~l:l.f.l]~c:t - ~ (cto[cic.t.Lt5) 

1 = 22.5 - 2 (5) 

= 22.5 - 2.5 

= 20 

J.L?..L~ qo[ ~L2 (3'1.LclJ. ~fl~L= ~l:l{i]~d + ~ (ct:>[cic.t.LtS') 

1 
= 22.5 + 2 (5) 

= 22.5 + 2.5 

= 25 

:. J.L?.l~ qo[ 20-25 ?.I.L!{ :ut.:t ct "/!' J.L~L~ c.tlil-tL qo[.-Q. qo[:c(l.~L:utl ~UJ.c:flltl3L!{. 

250 ~Lt5ct~..fi (:3l{~ ~~L[ctd f.tctR~ <ldrl ~LCJ:Rl-£Ctn~~l 

~Lt5ct~..fi (:3l{~ 20-25 25-30 30-35 35-40 40-45 45-50 

~Lt5ct~..fi ~~L 25 30 50 80 50 15 

~{ 

250 

G~l~~~l 12 : 500 'tl-tl-tl ~b ~<dbltl 'tl-tL~6 ltut~ ~~l...fi ~~L lCtil ..fi~..fi ltL@rtl. ltut ~ rt 't~efi 
~f.tc:LL~b <trlrl ~LCJ:Rl-Rn~~L iiutctl.. 

'tl-1.l~6 ~~L-tl qo[..fi lt~l!ltrl 0.5 2.5 4.5 6.5 8.5 

'tL-t[..fi ~~l (f) 380 100 12 6 2 

~~-tL 'I.LL-tL 'I.L~ ~a.-Q. ~'IK.lL ~ :ut:ttc:tc:t ~a ~. 

~ z~A3 ~l:l.f.l]~c:tl. ct~-tl. d~Lctd 2 ~ d.P.Q qo[cic.t.L8 c = 2 

J.L?..L~ qo[.-(l .-(l~clJ. ~fl~L = ~l:l{i]~d- ~ qo[cic.t.Ltl 

1 = 0.5 - 2 (2) 

=- 0.5 

J.L?..L~ qo[.-(l (3'1.LclJ. ~fl~L = ~l:l{i]~d + ~ qo[cic.t.Ltl 

1 = 0.5 + 2 (2) 

= 0.5 + 1 

= 1.5 

:. J.L?.l~ qo[ - 0.5 2[ 1.5 ?.til.. 
ct "/!' J.L~L~ :ut~ qo[ .-Q.~ J.L~L~ ~UJ.c:flltl3L!{ : 

'tl-1.[~6 ~~..fi ~~L - 0.5- 1.5 1.5-3.5 3.5 - 5.5 5.5-7.5 7.5-9.5 ~{ 

'tl-tl ..fi ~~l (f) 380 100 12 6 2 500 

8'1.L~-1.L f.tctL~ :tldd :utL'!_Rl-Lctd~~L.:t :utf.tctL~ :tldd :utL'!_Rl-Lctd~~L~i ~~ctctl ~L2 :uti:!.: :c0.~L~~i 0.5 

(3~~ctl :ut.:t Gluf :c0.~L~~i2[ 0.5 c.t.Lt. 3~di :utf.tctL~ :utL'!_Rl-Lctd~~L .-Q.~ ~"tc.t ~ut : 
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Q.j._a1..fi ~~L 0-1 2-3 4-5 6-7 8-9 ~{ 

~L.-ti..fi ~~L 380 100 12 6 2 500 

'il~: f.tct.L~3 :otL<!:RI.-Lctd~'SL.t :otf.tct.L~3 :otL<!:RI.-Lctd~'SLll.i ~~ct.ct.L li.L2 ~ :ot=<t<:t.i3.t :otlt: :illll.L~li.i (J~~ct.Lll.i 

:otlct ~ dli. "'S' ful:.c[ :illll.L~ll.i~ (>t.L~ 3~ct.Lli.l :otlct ~ d :ot=<t<:Li3 :otlii<:L li.L~dl.t :otlltl~ 'i~ 3~ct.Lli.l :otlct ~. 

(3~l~~~ 13 : ~Uta lt~'iL ~~~tU'i h1~ ~h 6~~~..fi ~hL'iltl ~hl'i~l~ ~ct~ ~~~~L'i ct~ai (3~h~~ll..fi 
~~L ..fi~ 1j"'S'(>t. ~. h1~ ~h cto[ 60- 10 ~1~ ;t~ f.ictL~h ~rlrl ~L~Rl-lCtrl~~L 1{utct1 rlltot ;t ~~va 

(i) itvfi ct~ (3~h~~ll Cl=<tl~i ~1~ rlctL ~ct~1..fi ~~L h~1. 

(ii) itvfi ct~ ~ct~ h2~-Li (3~h~~lli ~=<I.L~l lit~ ~it rl ot~llct1. 

54 58 52 73 57 39 46 64 49 53 75 34 57 68 51 

44 34 40 82 88 80 36 85 66 58 41 62 72 80 81 

~ct~ ~~!AttL'i ct=<tLit<:L (J~~~Su..[l :ti'lKI.L ~ :ot~dd =<t<:L ~. ~~~ :ott!I ~~~ 3~ct.Lll.i :otl~ ~ Is, ~3 qo[ 

60- 70 ~Ltt ct.~ f.tct.L~ ~dd :otL<!:RI.-Lctd~ISL (>t..-tlct.L. 

J.llltli. qo[ = :ti:l.~ .-tL..[l [El{d (34) lt~Lct.dl qo[ = 30 - 40 

~<::<:1!. qo[ = :ti:l.~ li.L2l [Ell.d (88) lt~Lct.dl. qo[ = 80 - 90 

~Uta ltl~ ~~~~L.-t 6~~[.1~ ~hl.-tlti ct=<~.L~a (3~h~~u...u ~~L ~.u[ctd f.ictL~h ~rlrl ~L~ttt-fclrl~~L 

~=<I.L~a (3~b~~ll..fi ~~l 
~L~ttl ~~ 

~ct~1..fi ~~L 

(f.ictl~h cto[) ~L~ttl (/) 

30-40 1111 4 

40-50 tHJ 5 

50-60 tHJ Ill 8 

60-70 1111 4 

70-80 Ill 3 

80-90 tHJ I 6 

~i 30 

(i) :ti:l.~ ~ 80 ~ 90 (J~~ISU ct=<tLtti ~l.tt Clct.L ~a 6 ~ct~l. ~. 

(ii) :ti:l.~ ct.~ 8 ~ct.~ ~~IAttL'i ~~tita (J~~ISU'd, ct=<tl'SL 50 ~ 60 ~3li.L ~. 

(3~L~~~L 14 : ~h lCt<dL~ltl ~~rtl. ~~i 300 c:~dhtt~1ltivfi 30 l2tlhtt~1.-t1 ~h f.i~~[ ~~~ h:a rllt..fi (3(=<~,L~ (~~lti) 

1{UJ.ctrli ..fi~ llltl~1ltL~rtl. lttlt ~ : 

163 148 151 162 145 152 149 158 153 149 

150 152 145 141 162 168 148 158 149 141 

146 155 159 150 161 153 162 160 154 165 
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(i) ~L ~L@rtl..t 6 ct;)[~[ fcl.~L~rl h~1 rl~ct ~~h ct;)[..fi ~l:.!ta~rl llU~1. 

(ii) 'ell ~1~L' llhL~i ~<t4\ ~L~Rl-fcl.rl~Ql liUJ.ct1. 

(iii) h2~U 2hl Cl.l[hd~1..fi Gi<tl~ 155 ~1-\lell ~1~ ~il ? 

(iv) 'ell ct~' llhL~i ~<t4\ ~L~Rl-fclrl~Ql liUJ.ctl. 

(v) !a<:U Cl.l[hd~1..U Gi<tL~ 147 ell 157 ~1-\l..U ct~ ~il ? 

(i) Cl.l(bd...O. 8l<tL~ ~ =~:tc:tc:t <t<:t. ~. 

'l-I.L@.dl--t.L lct:cct.L~ R = 168-141 

= 27 

qoif...[l =t{lK{L K = 6 (:Ql.L~<:t. ~-) 

qofc:i.(,j_L~ C = ~ = 4.5 "" 5 

300 Cl.l[hd~1-tL =l:l1l~~iell ~~~ ~ita 30 Cl.l[hd~1..U 

Gi<tl~ (~1-\1~[) ~llL[ctd f.tctL~h =l:lrlrl ~L~Rl-fcl.rl~QL 

Gi<tL~ (~1-\1) 
~L~RI. ~til. 

Cl.l[hd~1..U ~btll 
q;)[ ~L~RI. (/) 

140- 145 II 2 

145- 150 llU Ill 8 

150- 155 llU Ill 8 

155- 160 1111 4 

160- 165 llU I 6 

165- 170 II 2 

~-I. 30 

~l:.!ta~rl 

142.5 

147.5 

152.5 

157.5 

162.5 

167.5 

(ii) 300 Cl.l(bd:Ql.L-tl =l:ll;k~'l-ll~ ~~~ :fid. ~=tit. 3~<:1. 30 Cl.l(bd:Ql.(....[l GL<ll~ t.ltL[Cl.d '~ :Ql.Lt9L' JUL:(.:i =ti<ttO. 

:Ql.L1Rl-lctc:t';(.~L ...[l~ ~ct(,j_ ~~ : 

(3\l:c[ ~~L(t;if!, 'ell ~1~L' llhL~..fi ~<t4\ ~L~RI. 

(ell ~1~ Gi<tL~) (c/) 

140 0 = 0 

145 0+2 = 2 

150 0+2+8 = 10 

155 0+2+8+8 = 18 

160 0+2+8+8+4 = 22 

165 0+2+8+8+4+6 = 28 

170 0+2+8+8+4+6+2 = 30 
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:. 21....0. ~Leu~ = ~~ x 100 = 60 % 

(iv) '~ ct.~' ll.3L~:i ~:J.l.~ =bl.L'!_Rl-[qd~~l ...0.~ lPU~ il.UJ.cfl ~lbltt : 

:oJ.~: ~lttft:t~ h rteU ct~ Gl:=~u~ ·en ct~' ltbt~..u ~~4\ =bl.t~RL 
140 2+6+4+8+8+2 = 30 

145 2+6+4+8+8 = 28 

150 2+6+4+8 =20 

155 2+6+4 = 12 

160 2+6 = 8 

165 2 = 2 

170 0 = 0 

(v) Gl:~L~ 147 ~ 157 ~:41..{1 ct.~ ~tt ctcfl cLtga:uli.{l~c:t. :ci."tt.L ~ltl:ict.Lli.L2 ~UJ. =bl.L~-[qd~~l~ tl.t.L'i.li.l ~b(l.~. 

147 ~ (ojl~ qo[ 145 - 150 li.i t9 c%'...0. =bl.L'!_Rl 8 t9. 

ctli."'S' ~ttl~ qo[ (145 - 150 )...0. qo[t:l.(of.t8' 5 ~Ltt ~l~ =bl.L'!_Rl 8 P.Lltt. 

dl qo[ (147- 150)...0. qo[t:l.(of.t8' 3 ~Ltt ~l~ =bl.L'!_Rl t x 8 = 4.8 P.Lltt. 

150- 155.-tl qo[.-(l =bl.L'!_Rl 8 t9 :oJ.-1. 155 ~ 157 'i.l qo[.-(l =bl.L'!_Rl ...0.~ ltli.l~ Ot~U ~lbltt : 

~ttl~ qo[t:i.(of.t8 5 (155 - 160) ~l~ =bl.L'!_Rl 4 

~ttl~ qo(t:i.(of.t8' 2 (155 - 157) ~l~ =bl.L'!_Rl = ~ X 4 = 1.6 

147 ~ 157 ill{]. Gl:~t8 l:i~Lct.dl cLl~:oJ.L...0. ~c:t. ~"ttl = 4.8 + 8 + 1.6 = 14.4 "" 14 

'i.l~ : =bl.l~c:t. :oJ.ct.O[{d li.L~dl 'H~ 147 ~ 157 il.l{l..-(l ct.~ Gl::J.t.L8 l:i~Lct.dl cLl~:oJ.I....O. OL~ld~ 3~di 15 

cLl~=bl.L li.l<lli. tt.~ t9 :oJ.-1. 8tt.~ ltli.l~ OL~ld~ 3~di 14 cLl~=bl.L li.l<lli. tt.~ t9. =bl.l dqlct.ct:i3L~~l :C'-1.~ t91 ~l~ 
:oJ.ct.olf{ct li.L~dl:i qo[3~~l 3~CI.lli.L =bl.Lct t9 ~l~ ~UJ. li.L~dJ..-(l "'S'Ottl~ ct...O. c:t.OL~OL ~li.d'i.L Gtt.ttLOL P.Lltt t9. 

G~l~~~llS : t.t1~ ~h ~~~~[ .-t1~t~cll40 ~~ ~~ !tt...fi:oJ.1.-tl ~'i.~..U l!ltrlltl ~ct~ ~~~tt.l.-t ?.L~c:t ~~qt~1 

..U~ ltltl~ ~. rl1 ~b qo[..fi lt~l!ltrl-1 =bl.ot f.ttt.~rl qo[~t.tl~ 5 ~1tt. rt~ :oJ.f.tctl~b ~rlrl =bl.l~Rl-fclrl~~l 

iiutct1 : 

- 8 8 7 16 8 22 6 10 -7 5 

3 -4 9 -11 11 16 9 -3 -11 2 

5 -6 10 -6 13 -5 3 -7 12 0 

7 6 12 -5 21 0 4 -10 14 -2 
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~'t...O.-tt ~~...0. f]l{c:tli.i ~c:tl. ~~qt~ ~ ~c:tc:t <~.a t9. 
li.l:l.!Hli.c:t - 1 :ut~ ct»[ci.t.tt~ c = 5 ~l.tt ctctt 

q»[...(l...(l<~,<:(l ~l{l = l{.f]. - 1 c 

1 = - 1 - 2 (5) 

=- 3.5 

21. q»[...(l t3'tcll ~l{l = l{.f]. + 1 c 

1 
=- 1 + 2 (5) 

= 1.5 

21.?./1 21. q»[- 3.5 ?./11.5 ~ltt, at f.tctl~3 t9. 21.~ :utf.tctl~ q»[li.i ~~ctdl - 3.5 + 0.5 ?./11.5 - 0.5 

=-3?./11 

~ct :utttta :utct»[ic:t li.t~dlli.i a~c:tli. f]l{c:t -11 :ut~ li.~-nli. f]l{c:t 22 t9. 21.?./121. f]l{c:tL~ ~li.tct ctti ~l:fi-tt 

ct»il t3't~ ~UJ.cta ct»[ 't~?./1 t.t-ttcfl ~l3Ltt. 

40 !'t..fi:utL"i.L ~l~"i.L ~Lctltl ~d.L i~~l~l ~~L[c:td :ut~ctL~h ~drl ~l<:J:ttl-(qrl~~L 

~L~..fi ~ltrlltl ~rlL i~~L~l ~L<:J:ttl ~~ !q..fi..fi ~WlL (f) 

-13 ?./1-9 Ill 3 

-8 ?./1-4 Nil Ill 8 

-3 ?./11 1111 4 

2?./16 Nil Ill 8 

7 ?./1 11 Nil 1111 9 

12 ?./1 16 Nil I 6 

17 ?./121 I 1 

22 ?./1 26 I 1 

~i 40 

C3~Lt!~~L 16 : :b\h blL-tofi !'t..filt[ hllt h~rlL 24 hlf<LL~~l~ ltL~h qrl-1. (~!Attlltl) ..fi~ 3-lltL~l ~ rl-i tLLOtL ~L~ttl

[qrl~~Lltl ~~L[c:tL : 

3000, 3500, 4200, 5600, 7500, 9100, 10600, 16200, 18100, 24000, 30000, 36000 

3200, 3800, 5200, 7000, 8400, 9600, 12800, 17700, 22750, 24900, 34000, 40000 

3~<tt~'i 'li-t~ ctc:t-t'~ ~c:tc:t <~.a c:till a~~. ctli.ct li.t~dl-tl. IA«~.t~ R = 4oooo- 3000 = 37000 at '1-_t.t. 

ot li-1.2\ t9 21.?./1 :ut~li.l.-t ct»[ci.t.tt~cttt1 :utL'!Rl-IAc:t~~l t.t.-ttct8s "'l~~. %~l %~l qoi:(...(l ct»[ci.t.tt~ :uttttcllli.t~dl.-tt 

:ut<l-tll~ 't~?./1 ~ 3~ ~l3ltt. 
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3lf<LL~i qd'i 
:utl<:AttL ~<SL 

3lf<LL~..fi ~Woll 

c;to[ :utl<:AttL (f) 

3000-5000 Nil 5 

5000- 10000 Nil II 7 

10000 - 20000 Nil 5 

20000 - 25000 Ill 3 

25000 - 45000 1111 4 

~-t. 24 

'iLl:!. : :utt!l: (3'4.~ (J{'1Lct<:t. qoif ~ql!{'il qoifi:·Rlqd :utl~Rt.-Lcl.n~~l ~l¥1. t9. 

(3~L~:(~L 17 : ..U~ :utL1la :utL<:ARl-Rn:(~L ~:(ell ~ut :utL<:ARl-Rn:(~L 1lutct1 : 

(i) c;to[ 24-29 24-34 24-39 24-44 24-49 24-54 

~<t4l :utl<:AttL 3 12 30 55 78 88 

(ii) c;to[ 10-90 20-90 30-90 40-90 50-90 60-90 

~<t4l :utl<:AttL 200 180 140 90 55 30 

qol[ ~<t4l :utl<:AttL :utl<:AttL (f) 

24-29 3 3 

29-34 12 12 - 3 = 9 

34-39 30 30 - 12 = 18 

39-44 55 55 - 30 = 25 

44-49 78 78 - 55 = 23 

49-54 88 88 - 78 =10 

54-59 95 95 - 88 = 7 

59-64 100 100 - 95 = 5 

~-t. 100 
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c:t:)ii '¥fi c:t~' ~hl:t..fi ~~4\ ~L~RI. ~L~RI. (f) 

10-20 200 200 - 180 = 20 

20-30 180 180 - 140 = 40 

30-40 140 140 - 90 = 50 

40-50 90 90 - 55 = 35 

50-60 55 55 - 30 = 25 

60-70 30 30 - 8 = 22 

70-80 8 8 - 3 = 5 

80-90 3 = 3 

~-I. 200 

~l~ltl. 2.1 

1. ~ Lct«U.~~l ~~dl 50 M~~l c.t.Lolli..U =tl.w.t.L :ul.ot ..{l~..{l ~L~dl ~ilt ~ ct. 1.(.~?.[1. ~Otl. ~l~-Lcl.d~~l ~UJ.cU : 
1 1 2 1 1 1 1 2 1 0 

0 2 2 0 3 3 2 1 2 1 

2 1 3 1 1 2 2 2 1 2 

3 0 3 0 2 1 2 2 2 2 

0 1 2 2 2 2 3 3 2 1 

2. :bl.3 ~l.~~~i '1.1.3a 3~di 60 3~~L~1~L..fi1{_~l c:rtt~l (j~~ '1.1~ J.L~l~ 'i.tltc:u~i ~Lc:H ~- ~l ~L~d1tt.~?.t1 

ct.ol:cic.t.L8 5 c:t.8.t ~L<:J,Rl-Lctd~~l dtl.l~ 3~l : 
32 42 48 35 23 58 52 38 36 44 48 39 

24 27 29 32 34 41 45 51 30 47 45 44 

52 38 41 31 25 38 36 34 37 51 25 56 

32 39 32 35 42 26 46 42 57 28 43 33 

31 42 43 53 43 39 27 54 21 47 26 40 

3. ~lc.t.L8c:t. c.t.'i.Lct.dl :bl.3 .4tt...fi:bl. ~(K-I.l 60 l£ct.~~i Gc'4.Li£d 3~c:t. ~lc.t.L8c:t...fi :ti.w.t.L ..fi~ lt~l~ ~. d..t 10 qoii~i 

Lcl.ctl~d 3~ : 

699 380 625 653 452 763 385 959 485 970 

749 595 1029 500 499 453 525 621 465 565 

188 785 276 1060 760 355 645 775 825 235 

390 399 530 540 695 999 849 550 720 430 

752 389 1075 701 875 552 351 265 199 370 

1025 825 783 225 603 553 503 663 385 465 

~l ~L'!Rl-Lctd~~l 1.1.~~ '~ ~lt9l' d~"t '~ ~· lt3L~'ds ~L'!Rl-Lctd~~l CJL'i.lct.l. 
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c:t:l[ 0-99 100- 299 300- 499 500- 749 750-899 900-999 

~LCJ:f:rt 10 12 14 16 8 10 

'tL"iLtlo ~ca1..U ~wtl 0 1 2 3 

'tl"il..U ~wtl 140 110 120 30 

~~= ~hu~~ hell c:t~ 44.5 49.5 54.5 59.5 64.5 69.5 74.5 79.5 

~~t\l ~LCJ:f:rt 500 470 390 290 240 90 10 0 

c:t~"i ell ~1~ (~gj.l) 30 35 40 45 50 55 60 65 70 

~~t\l ~LCJ:f:rt 0 17 25 40 48 54 57 59 60 

8. \t~a"trt1 25 105 230 400 650 900 ,g<:-L 

~LCJ:f:rt 10 30 40 60 80 30 250 

c:to[c:it.Ll~ 50 110 140 200 300 200 

l;lut :atL~Rl-lcl.ct~~L ~utc:tl.. 

9. q{ ~~r:tttL"i ~L~~li.i 2til.c:t :at3~Ldl..fi ~"ttl ..{l~ ~~tot ~ ct 'It~~ :atl-tc:tl~ :ctctct :atL~Rl-lcl.ct~~L ~utc:tl.. 

~h~lrt..U ~wtl 11.5 21.5 31.5 41.5 51.5 ,g<:-L 

\t~a\trt 

~c:t:ct1 160 120 43 40 2 365 

c:t:l[ 1- 1.475 1.5- 1.975 2-2.475 2.5-2.975 3-3.475 3.5-3.975 ,g<:-L 

~LCJ:f:rt 5 10 20 20 10 5 70 

2.2.2 ~Qll(4lh \tl~rtl'i c:tollb:(Ql (Classification of Qualitative Data) 

~~LL~ li.L~dl"ii :atc:t<:LL3'1L-1 qo[3~~L li.L2'1L l-t<t[~ct lil~~U. :at:!:ctl~ ~H :at-1. «i.~li.i oU.oc:tc:tL..U 't"[d-1. 

~~ll~ li.l~dl~ qo[3~~l 3~ ~. ~~ll~ :a{qo[id li.l~dl.-1_ ~~tctli.l :at-1. :atl3{3 il.ct ~"{ 3~c:tl ~~ll~ 

li.L~dl~ qo[3~~l 3~c:tlli.i :atLCi ~ :at-1. ct-1. :ctlli.l~ il.ct 3L~3-~~'1l Gl~l 't~l :atLUJ."tc:tlli.i :atLCi ~. :ctlli.l~ il.ct :atl 

qo[3~~l"il ~ llil~ ~ : ( 'l.) :ctl.§ qo[3~~l ( ~) t.L~lcl.<t 3L~3 
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n 1act~ '1G-C11i11~st)'l't 
8£ 

'@ hWl?; 1Pln~ 1Ja1FP1~1c 

l?TR \.'Plt~ '1}-hl'b~ -e t"ltt @ tf.>~1ltt 1ltltfl 'I}-1'F.ll<t1'3 \.'Plt~ 'F.l't2]1?;'3 1lt'l'Clllltt (1?113) ~.:.>ll9 )Jlltt : ~~ 

86 tt ts 1-~ 

8 £ ~ c.llol"J:,t 

Ot S'Z ~~ fll-~ 

0£ 01 oz lln1'b1?h 

O'Z 9 tl l?~R~~ 

1-~ 
~ 'R~ 

~c'3 ~~1leJt~ 
~V?o 

~~'-~ JlbJ1s'3 c1'b~V?o ~e:-, tl--~1leJt~ Jlttltt1l<t11s ~~~ ll"~ .. ~ ~W'S'~ ll"11-~~ '31'b1'3lt~ 

: hWl?; 'IF~ 1~c~])c'b '@11ltlt ~lr 

~1P~1lt 'F.l~11tt ~1't:l11tt t"-e ·~'Uio 1r1F1le}t~ (H) t"ltt ~c'3 'Q--1F1le}t~ (!) : @ lltl:l1~fc ~ 11tlP~1lt W~11tt 

'tc~ lac 1c1'' ~~t~ hcth l"lP~1lt 1~ 

'tp'S' t~~ £ l}allttc.llol"J:,t 8 l"~ tp'S' t~~ S'Z l}allt.111-~ Ot 'E1~ tp'S' 

t~~ 01]lt11n1b1'2h 0£ 'tp'S' t~~1leJt~ ~ 9]lt~ l"~ 1P'S' t~~1leJt~ lf~t~~ O'Z Jltt~~1leJt~ ~ ~h 
lt~1lt lt~ 1\lc~ ~1kt)~ 1§~ t~~1leJt~ 1l--t~1l<t.11s ~~~ ll"~ .. ~ ~W'S'~ ~~ ll"11-~~ '31l:>1'3lt~ : 61 1&c'S'1'3~ 

·@ 'l21'1tt 1lt1'b~~ 11--l'ec '1}-~~ 't:\~~19 t"1~c~])c'b 11--cWlt 1ltt 

·@ 'l21'1tt 1ltTbc~ 1&c~])c'b ~1P~1lt t"'IJ<t1c 1ltl--1m t"Jtl:l1~fc ~ 1Pc~ ~'tt 11--lt~'tt 1,..1n9~ 'R:11Wltt 1,..1P~1lt 

(UOJl8JD!SS8f;) PIO.J!li8W) ~~t~ ~~~~ 'Z''Z''Z''Z 

86 1-~ 

8 c.llol"J:,t 

Ot fll-~ 

0£ 11n1l:>1'2h 

oz l?~t~ 

1'J?q}C ll"~1leJt~ ~c'3 tl--~1leJt~ 

~~t~ JlbJ16'3 ~c'3 ~t~~1leJt~ 1l--1l<t.11s ~~~ ll"~ .. ~ ~W'S'~ ll"11-~~ '31l:>1'3lt~ 

·@ 1~lli'F.l 1~fc 'tt ~c'3 'Q--lF~'Q--1,..1F1leJt~ 1lt1P~1lt 'F.l~1ltt 

'1_1:>]16'3 ]lt~~t~ l-1&c~Dcl:> 1l--lJl~1lt 

1~ '1\l'S' c.llol"J:,t 8 l"~ .711-~ Ot '11n1l:>1'2h 0£ '~1leJt~ lf~t~~ oz 'F.>~ ]lt~ .. ~ "llnlt tp~1lt ll"~Jlo~ 
1~ 1ll'b1~ Jlt1'bc~ ~1kt)~ ~t~~1leJt~ Jlt1l<t.11s ~~~ ll"~ .. ~ ~W'S'~ ~~ ~t~ ll"11-~~ '31'b1'3lt~ : 811&c'S'1'3~ 

'hWJ?; 'IF~ PJ?il1lt>~ 1lt~~'b lf~'l~ '11n1'b1?'h 'Jll-)!1 'C.Ilot"~ c1'R:f:.ltt 13'l'S' 1,..1t-e t"lltt1F1li:Jt~ 

1,..~ .. 1? ~ 9~ '·p·n ·@ 'l21'1tt 1lt1'bl<t1c 1lt,..1m t"Jtl:l1~fc Jlo ~ 1,..1P~1lt 1lt1,..'tl:c 1J-"1~c~c'b n..-c1~ 1ltt 

(uoprogJSS8f;) <lfdm!S) 1&c~Dcb ,1~ rz·z·z 



l&h.~ ~zy~1'1t 
6£ 

'@ 'tc TPltlc~ t"ltt TP'lnc'R 1ltl'bc~ l~il<t~'t2) ~lP~llt l)'al,_.lec-~61.W (~) 

·@ hWl'l> lFTI'I~ 1J'a911;l't'R l;>W -e l&h.l}J h~ 91t1 ~1-e'Pcls 
1ltl&c~]cb ,,..lP~llt l)'alb~ ~lbc~ \_lnlbc'R ~l?lt1JlrlP~llt '\rlt>'PC lblaltt/t"ltt cl~ 1ltl,..lec-~61.W (v) 

'@hWl'l> 

'IF~ l)'al'Plnc'R U&ltll<tc'R l)'alb~ 'trlbb9'Qc ~lh. ~lh. -e h~ 'trlbH U&ltll<tc'R lrlP~llt J?.o 1ltl,..lec-~61.W (£) 

·@ hTh 'Ple'lc) lt11&1,.. t-"~tt ~'~> 'hlt'R '[)alb~ lpla lc~h.£) .Ro "Q--lP~llt lF~.Ro ltln~ 'Rlh.'P ~llt 'R:llW'Itt -e-J?.o (z) 

·@ hWl'~> 'IF~ lac -elF '2\.'h:'R t-ltt lnc'R: ''P~blr.> t-lP~llt 'P?c't2] l;l~lltt (I) 

'{!cthh~ 1,..1,..lee-~61.t~ 

.lJ'a,.. 1ltlt-rR11Wltt ll&h.lltt lsl(llt'R ~J?.o @ 't~ ffiW 't:!'t2J~ t"l&c'P't2J 

-~blltt ,,..lP~llt l;lle~ t"ltt @ l&c'P't2]-~blltt ~-e ~ ffiW ~'R ~~llt lP~llt ~lh<t'fC '@ l(lltt 1ltlbb9'Qc 

11th~ l,..ffiW t-lP~llt 'P~]cb 311<) lh~ ~,.. 'Q&c\_1=1 1,..1&c~cb ,,..lP~llt ~ll&fc -t lP~llt ~lh<t'fC 

(sasn SJ! ptm uopgp~qe.1 JO sadA.J.) '{!cthh~ 1,..-e tltt eWK 1,..1,..lee-~61.t~ £'Z 

'hWl'l> 'IF~ lF'Pl&lc ~llt 

\.'ltt'!Fl'h:Jt~ ,,..lfl'lc) l§llltlt .Ro lltt ·@ 1(]1'~>3 lh<t'fC lr\.lttlFlleJt~ l'Pblllo'lc) .RociJ W'P 1?~~ 1;>~ J?.o 'hlla oz = 11 + 6 

\_lnlbclC ~t"'J9lltt t"ltt hlla 11 = v + L l?U&~h. 1;>~ t"ltt hlla 6 = Z + L l?U&~h.ltt 1;>~ l'Pblllo'lc) .Roc/; -tlF'P 1?~~ 

'hlla L = L -vi lh<t'fC '\r\_'l<t!ffi 'PU&~h.ltt lJ'a-e @ 'PU&~h. 'l<t!ffi L l)'a1lt\_'l<t!ffi vi l'Pblllo'lc) .Roc/; -tlF'P 1?~~ 

'hlla z = v -9 lh<t'fC '\r\.'lttl]C 'PU&~h.ltt lJ'a-e '@ 'PU&~h. \.'lttl]C v 1J'a1lt\.1ttl]C 9 lJlblllo'lc) .RociJ W'P 1?~~ 
'hlla vi = 9-oz lh<t'fC lt\.'l<t'ffi lJ'a-e ·@ \.'lttl]C 9 1J'a1lt-e @ lFlleJt~ oz 1;)~ 1ltl?~~ '·-p·13 ·@ hWls tpln~ 

l)'alfl'lc)311<)/11nlbc'R: 1311-C l}Jlt~ lrlfl'lc) ~lhJ?o @ '(f.>~lltt 1ltltn 'trll;ll<tl3 l}Jlt1J '(f.>'ttl;l 1ltclllltt ~-:>\_1<) lJlltt : 1=1~ 

86 Lt IS tt 91 8Z tS 1£ £Z 1-" 

8 ~ £ £ 0 £ ~ s 0 e.llo'tl,t 

Ot 6I IZ sz Z1 £I ~I L 8 111-~ 

0£ ZI 8I 01 0 01 oz Z1 8 11n1b1'2h. 

oz n 6 9 t z vi L L l?~~~ 

1-" lllJCI~h. ll1~~h.ltt 1-" lllJ&~h. lllJ&~h.ltt 1-" lllJCI~h. lllJ&~h.ltt 
~e'3 

1-" 
l]te l:t~ 

~ij:1leJt~ 
~lRo 

~61.t~ PbJ1s'3 U:1'h:Jt~ lllJ&~nltt/lllJ&~n 
e11:l~ll1o ~e'3 ~U:1'h:Jt~ Jlttltt1l<t116 ~~~ u-~ .. ~ ij:W't'lC l}-11-~~ '311:l1'3ltltt 

: h Wl'l> 'IF~ 'P~]c b 

l§llltlt ~lr t-lP~llt ~ll:!lltt t--e ·~c3 ~lb~ ~lFlleJt~ (£) 1:Jlllo lrlFlleJt~ (z) ~c3 ~lFlleJt~ (I) 

: @ lltl=ll&fc l&lG h<tlt 1ltlP~llt ~ll&fc l;l~lltt 

'1,1:l9'{!c }lth.h>e hcth ttf~1lt 1ltt 

'lll't' e.llo'tl,t tl:t~ lllJCI~h. s 'Elh.llo 'tf't' lllJ&~h.ltt ltlltll ~ tf'tl tlttlJte £ 1J'a1ltte.llo'tl,t 8 

~' '11l't' lllJCI~h. Jll-~ l:t~ L 'E1h.llo 'tf't' lllJCI~h. tlttl]te Z1 lJ'aJlt-e tltt tf'tl tlttl]te SZ 1J'a1ltt'ltt\91'h:Jt~ 
711-~ ot 'tf't' lllJCI~h.ltt 11n11:ll?h. zye 01 'E1h.llo '11l't' 1~~eh. tl:t~ Z1 1J'a1lttl:t~ oz ~' 11le~ ~w ~U:ll 
11n1b1'2h. 'tf't'lllJCI~h. tlttl]te t W'b tlttl]te 9 Jlt-e tltt 11l't'lllJCI~h. tl:t~ L lJ'a}ltij:1leJt~ l?~~ oz ·~ 
~h. lt't>1lt lt~ llle~ lC1'J?t)ltt '@li?l ij:1'h:Jt~ 1,..tltt1k11s ~l:?ll:?l u-~ .. ~ ij:W't'lC ~~ l}-11-r.l~ '31b1'3ltltt : oz 1Cie't'1'3~ 



n l&et~ ·~n~lS'~!~ 
Ot 

ooov = 0009 -00001 = 1h<t'fC ~'Qtl:lF~\.63 Tlt-e · · 

0009 = ~i X 00001 = 1h<t'fC ~\_ltl:1C:~\_63 1lt-e 

00001 = ~~I X 0000S = l_.ltl:]}aTSliJ 'F.>~ 1,_.11<1.115 lC~hTR: 

"hl'la 00001 = 1h<t'fC ~\_ltl:'[F~\_63 'tltl: OOOS = 1h<t'fC ~l_.ltl:1C:~l_.63 1lt~~1ltl: ·: 

000S =X ·: 

"hl'la OOOS1 = xz + X .Rolt-e 

"h11a XZ 1h<t'fC ~\_ltl:'[F~\_63 "\? h~ X 1h<t'fC ~\_ltl:1C:~63 ~ 

·@ 1J&lt19 TPC:~ 1h<t'fC ~l_.ltl:1C:~l_.63 1h<t'fC ~l_.ltl:'[F~\_63 1lt-e 
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OOSL = OOSL1 x £~t = 1h<t'fC ~\_ltl:'[F~\_63 1lt-e 

00001 = OOSL 1 X £; t = 1h<t'fC ~l_.ltl:1C:~l_.63 1lt-e 

OOSL1 = ~~I X OOOOS = l_.ltl:)la1'S1i] 'F.>~ 1,_.11<1.115 ~lt\~ 

-~lRo ~'lltl:Jla1"SliJ Cz) 1l<t115 RTt?t>ltl: co : @ llt~1&fc ~ J?ltl: 

"tc~ Jtoc Jlt~~t~ hcth ~tf~1lt 1ltl: 

·@ l--1ltle 1l"M~ ll"tltl:lf~t63 ~ltl: tltl:1c~t63 Jlt1~n~ ~~utt ·@ 
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d~l t9i.3~L:otl...0. gEl ~~L = 5000 X 1'6~ = 3500 

1{~.&a ~LL"''.L.-t.i ga Lcl.aL~:otl = 5oooo x 1~0 = 2500 

:ot-1. d~i t9l.&~:otl...O. ~~L = 25
2
00 = 1250 

~f.tc:t~2l.-t.i 50ooo £ClaL?.II:ot1..U lCLal~LLt.tl :ot'l:ctl:t £Clal?.II:ot1..U ~Gt ~~l[c:td .&1~.& 

lCL~.u?.II ..u ~[(t 
fctEU~llbll 

t9Lh~L:otl t91.&~:ot1 
~-l 

.&ht~ 10,000 7500 17500 

:otl2~ 
"'\ 

5000 10,000 15,000 

:ctltt .. :ct 6000 4000 10,000 

:bU~f.ttt~'ll 3500 1500 5000 

~~hC-L 1250 1250 2500 

~-l 25,750 24,250 50,000 

(3~l~~~l 22 : ~.& ~LLUJ.l--Ll lolc:tl:ctltl ~a 80 ctt£hd:ot1 ~-Sl~ ~rtl. :at~ rllt~ :ct~~l~l ~ 300 lolc:tl:ct ~ 1l2 <l.hd.ll ~rll. 

60 £Cl~.u?.II:ot1 \\!\ ~~h ~ltlllltl ~ 325 <!..hd.LL ~rll :at~ £a~a.&L 'tL:tl¥fi ?tl!l c:t~ ~.&lot ~LUll 1l2 cic:tlltl :otlc\l 

~rtl.. 1-t~~..fi~l :t2L~ 10 ~'ttl--Ll ~rll :at~ rllt..fi 'tl:tl¥fi hl~ 't~L ~lUll ~~l --L ~rll. lolc:tl:clltl ~<a 20 % 

~:otl ~rt\ rlltl¥fi 2 ~:otl £a~l ~rt\. :otL 1-tl~rtl.~ ttl'ltt hl~hltl ~~ h~l. 

~L~dl.-t.L ~~LEI.Ilt~l (1) lte{L:ill :ot-1. (2) ~[d ~ 

lte{L:ct.-t.l ga W'll = sox 300 = 24000 

d~l Lcl.aL~:otl.-t.l ~lUll = 60 X 325 = 19500 

~t.t....O.~L :t2L~.-t.l ~lUll = 0 

~Lilthl.-t.l ~LUll = 24000 - 19500 = 4500 

:. ~Lilt.& ~o ~LUll = 4igo = 450 
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~lrt cl.llbd~s ~t.ui't ~<a ~t.ULI. 
~c:u~ 

(~l\llUltl) (~l\ltUltl) ~~ ~ ~i 

Rat.?.ll 46 14 60 325 19500 

l{~~..fi~l ~l~ 10 - 10 - -

~~h 8 2 10 450 4500 

~i 64 16 80 - 24,000 

( ~~Rt. 'I ' ~ 
ct.'l-ll~l ~~ol~l...O. :utl:ct.'4.l~:l:rli 40 E{~'l-li ~~dl ~"ct,cp.f...{l Cl.f.~:utl...O. d'l-1....0. "'ll.RI., :ut~l:ct. :ut~ Cl.cu~ 

~~"15"& rctil 'l-llR.dl ~3bl 3~ ct.:! 3l'e3 (Jf.-tlctl. 

~l~ltt. 2.2 

1. ~3 3l.'l-l.:d: 3l.a"'!'l-li :ut~l:ct. 3~ct.l 1400 rctal~:utl'l-li ~a 855 t9"'t3~l:utl ~ct.t.. ct.'l-l.i~ 225 t9l3~l:utl [adltt ct{'l-li 

~~lct.l ~ct.t.. [adltt ct{'l-l.i t9"'t3~l:utl :ut~ t9l3~:utl...O. :ti"tt.l :ct.'l-ll-t ~dl. ll.~'l-1. ct{-tl ~a 550 rctEtl~:utl iUl. 
t9l3~l:utl :ut~ t9l3~:utl:i ll.'l-ll~l 3:2 ~d ~ttl~ ~dltt ct{'l-l.i t9"'t3~l:utl...O. :ti"tt.l t9l3~:utl...O. :ti"tt.l 3~ct.i ?l~l Ol~U 

ct~ ~dl. =btl 'l-llR.dl~ 3l~'l-li ~"{ 3~l. 

2. ~3 :utl~:ct.'l-l.'t. ~a 16oo 3~<l.l~'l:utl -t"'t3a 3~ t9. :utl 3~<l.la:utl ~31 1J;:01>1.I....O. ~"ttl, ~:utl-t'l ~"ttl 3~ct."t. 

~a 3~<l.l~'l:utl.-tl 1s % i2a'l ct~ t9. :ut'4.~@lct. 3~<l.la:utl-t'l ~"ttl, '4.~@lct. 3~<l.la:utl-t'l ~"ttl 3~ct."t. 8oo 

=btl~ t9. :ut'4.~@lct. ~:utl-t'l ~"ttl 195 t9. =btl ~uR.ct.'l~ ttlott 3l'e3'l-l.'t. ~~ 3~l. 

3. ~ ~..-3'l-li Lctlct't "'fOttl:oli..fi ~~dl 'l-l.l2 ~alCta (3it~ctl:Uj ..fi~-ti a&t~U~ I:LfN~l ~lbfi~ ~~..U. &L~ ctttR 3:U : 

(1) ~l~ : 1\~~. 6<-u&, !s~tt~, '4.2lctlutl 

(2) ctctl~ ~~ri. : '4.~~Uct., :ut'4.~~Uct. 

(3) "'ll.RI. : ~1>1., ~ 

4. ~3 ~!rG~'l-li 3l'l-l 3~dl ~a 1850 ~:utl'l-li~ 549 ~:utl 'l-1.~ rct~1H'l-li ~~dl ~dl. 'l-1."{~ Lct«t.l~'l-li ~~dl 

'4.~~Uct. ~:utl'l-li 250 ~:utl~ -tl3~-tl :ut~~ct ~ct.l :ut~ 93 ~:utl U>l-t:ut~~cfi ~dl. ~ttl~ :ut"-1. Lct«tl~'l-li 

~~dl ~:utl 'l-l.l2 :utl :oi3l :ut'jZit 87 :ut~ 400 ~ct.t.. -tl3~-tl :ut~~q -t ~ltt ct.cfi ~a 1336 ~:utl ~dl, i'l-li~ 

136 'l-1."{~ Lct«t.l~'l-li ~~dl ~dl. ~a ~:utl'l-li~ 1020 ~:utl :ut'4.~~Uct. ~dl. ct.'l-li~ -tl3~-tl :ut~~ctctlufi 

~:utl...O. :ti"tt.l 'l-1.~ Lct«tl~ :ut~ :ut"-1. Lct«tl~'l-li :ut~:fsit 163 :ut~ 14 ~dl. :utl 'l-llR.dl~ ttlott 3l~'l-li ~"{3:il. 

5. ~3 'U{l-tofi ~'4....0.'l-li 2011-tl ct{'l-l.i 1250 Is!IJ.ctl~al :ut~ 400 U>l-i.1UJ.ctl~al3l~ol:il ~ct.l. 220 ~ 3l~Ol~l ~dl, 

ct.'l-l.i~ 140 U>t.-t!sutctl~cll ~dl. ct{ 2012'l-li 1utctl~al3l~ol~l...O. :ti"tt.l 1475 ~8, i'l-li 1300 ~1>ll ~ct.t.. 250 

U>t.-t!sutctl~a 3l~ol~l'l-li~ 200 ~1>f.l ~ct.t.. 2013-tl ct{'l-li 1100 1utctl~al :ut~ so U>t.4utctl~al3l~ol~l ~ct.t.. 

~a 3l~Ol~l'l-li~ 250 ~=btl ~dl. d'l-I.L~ 240 Is!IJ.ctl~cll ~=btl ~dl. q't{ 2014'l-li ~a 2000 3l~ol:il ~ct.l. i'l-l.i~ 

2 % U>t.-t!sutctl~a ~ct.l. ~a 3l~ol~l'l-li 300 ~:utl ~dl, ct'l-li 10 U>t.-t!sutctl~a ~:utl ~dl. :utl 'l-l.lR.dl~ ttlott 

3l~'l-li ~"{ 3:U. 
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2.4 ~u~lrt~1 (Diagrams) 

~[h.SL~ll<tltl ~~lrtilt~'tCI.-lt~[~L~l : 

IA~LLUJ. ~-1. "'S'!Za li.L~dl-1. ~~UJ.ctL?.Il ~li.~ ~1.3Ltt dli."'S' ct.-1. ~1.3~~ ~ct. ~"( ~~cu ll.L2 qo[ict ~~a li.L~dl-1. 

~Lil:d~l. 1 ~La"l.L !il~L 'C.~L[ctctlli.L ~Lq t9. ~L1.L~LL ~~L:ci.Zli.li.L ~Lil:d~l. "'S' ~LctL?.Il ~L1.1.~ C\...{l ~~[ ~~y. 

~Li[d !il~L li.L~dl.-ti ~"tf. d.L~~U ~L1.LL~L1.1. :ttL~ t.t.-1. d ~d li.L~dl..{l ~"(~Ld ~Uti. t9. 'C.L.d., 2[a!A~.-t 1.1.~ 

~C!.Lli.L-1. :ol.ot..U ~LOLLt£1. IAIA!:t lt3L~..fi ~Lil:d~l. !il~L P.Ldl ~l.tt t9. ct. ~ct. ~~L'i.L 1 ~L~tt.-ti ~'C.i ~'C.i ~~L~ d.?LI., 

qtLL~ ~~L~L qO)_~ dli...fi C!.L~ ~Ll{O[.l.~-1. aoLdlli.L~dl.-tL ~~ctLa IAIA!:t l{~L~L'i.Lll.i ~Lil:d !il~L ~"( ~~ t9. 
lt~'\'Cl : ~Lil:di l{~~ d'i.L ..{l~ ~LLqa G1.Ltf.LOU?.Il :ttL~ P.Lltt t9 : 
(1) ~Li[d !il~L ~"( ~~c:flli.L~dl ~1.3~~ ~-1, ~~~ll.i ~Ltf. t9. 
(2) li.L~dl..{l aLil1.@1.3dL~L ait.t.L ~li.tt t:j,l{l tf.L'C. ~~ t9. 
(3) ~ 1 ct~ ~~~..{l li.L~dl.-tL l{lJ.L~Lli.L ~Lil:d~l. 'C.L~C!.Lli.L ~Lq d.L d ~Lil:d~l. 1.1.~?.(]. ~~UJ.ctL?.Il g,a.-tL~ 

~~L~ P.Ltl ~L1 t9. 
(4) li.L~dl-1. 'C.~[ ..fit~. ~Li[d?.(l ~"( ~~ ~Ltf. dl d'i.L ~~L~ll.i ~li.tt..fi t.L~d P.Lltt t9. 
(5) ~Lil:d~l. !il~L li.L~dl 'C.~L[ctctL?.Il ~~~L, ~L~ ~~a C"l{(6:d~l. dli."'S' t.LL~L 1.L~L li.L~dl.-tl. ~L~L ~?.[ 

~~UJ.ctL?.Il ~li.~ ~L1 t9. 
(6) qtLL~-ctL@L~tt.-ti ~?Lli.i ~Lil:d~L'i.L G1.Ltf.LOL?.Il ~~~~L~ "'$L~~Ldl t.t..-tlc/1 ~1.3Ltt t9. 
(7) ~Lll.Li%~ t:j,l:tl~L~L li.L2 ~Li[d~)..fill.t.'C.?.Illi.~~..{l t.t.Lt.ld.L ~~UJ.ctL?.Il :ttL~ ~~ ~1.3Ltt t9. 
(8) ~Lil:d.~l.-1. ~L"LL-j (,j,l:t.-t -1. ~LctL?.Il ~~ ~~ ~L"'.L..fi C"l{(6:d~) 1.L~L ~Li[d 1.1.~?.(]. :ttL~ P.Ltl ~~~~~ dl~~L 

~ UJ. c/l ~L1 t9 . 
lt~[~L~l : 

(1) ~Lil:d 'C.L~C!.Lll.i ~~.~~Ltl -1. ~L"l.C!.Lll.i ~Lq dl ct. OL~li.LOf 'C.L~ t9. 
(2) ~~Q:I.li.-1. ~L~~ ~Li[d~) il.~ll.L.-t~-1. l;l~c/l 'i.L~ t9. 
(3) ~Li[d !il~L li.L~dl-1. 'C.~L[ctctlli.L ~Lq t9 ctf.L~, dli.L li.L~dl..{l ~~~Ltl ~L~ P.Lltt t9. 

2.4.1 ~L~lrt""'.L l.lhl=tl (Types of Diagrams) 

~Lil:d.-tL ~"tf.~ ?L~L lt3L~ t9 : 
(1) ~~li.Ltfl ~Li[d 

(2) ~li.Ltfl ~Li[d 

(3) ~?t.Lil:d 

2.4.2 ~hltl\fi ~L~lrl (One Dimensional Diagram) 

~ttl~ ~Lttc:flli.L~dl.-tL ~1.8 ~~ "'S' ~~Lallt~L l:l.t.L.-tli.i a8-1. ~Li[d 'C.L~C!.Lll.i ~Lq t9 ctf.L~ d.-1. ~~li.Ltfl ~Li[d 

~~ t9. ~~li.Ltfl ~Lil:dll.i ~L1.1.~ ..fi~..{l ~L~ ~Lil:d~L'i.L ~~L~ ~~y : 
(1) ~~Lil:d 

(2) 1.LL~1.LL~'i.L ~~ 'C.~L[ctdl ~~Li[d 

(3) ~L~ IA~Li%d ~~Lil:d 

(4) 2~LC!.L~ IA~Li%ct ~~Lil:d 
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2.4.2.1 ~~[d (Bar Diagram) 

«i~LtGl ~t~EO. \U~dl-tt ~, ~~itEL•~Ct-1 t.lit~llt ~L1oQ-1 ~~culli. ~q ~. ruq,"i ~aa, ct~~'\ l- ~ll~..O. 

~ ~"(nett \ttl «i~Gl €t~culli. :bllq ~. ~\ttl x-:bllll \1.~ ~lll.-t ~d~ ~ut., ct~ l- ~ll~ tu[ctculli ~lq 

~ ~-1 y-41.41. \1.~ :bll~EI. ~UL, ct~ l- ~lJ.tt..{lll.~dl.-tL ~ l- \ll\l-1 Eta ll\U~l~~ (j(~L6 :bl.-1 ~~'-(l \l~Ul.l6ctltlll 

«\~ €t~culli :bllq <0. d. =bll.tGl-1 «i~LtGl k~ ~. «l~Gllli €t~ELL «l~.-tl dlGk lsll ~ut.ctctl ~6~. ~L~ k'\6 

~tiL :?s ct~wtl ~ttl{ltllJ.l~ ~l~EO. ~tt <0. d. \l~dl-1 ~4dl l- 6\d~dllslllli :)U&ctc:Q. oi.6~ l-~ rtll.U 

{lEI.~~~~ ~~Ul.dl~ t.t6 ttl. ~l~ ~\l~ ~l~d ll~ ~l~EO. ~tt ~l~ d. ~-1 ~\l~ ~~~~ 
«i.~LtGllti. Ul[ctcul\l ~Lq ~. 

ll6L\\:tll 23 : !16 ~ q~1t( M:t-1 iliot1d :bltwa~ !:tdl ~Qltll~.U. ~Qltll"UCU:t ~~ -~~ 'L1lli \\«l\, dl 
d~ .a~ ~Gl ctl ualctl : 
~QLtll~ £Cl.-ttt"'i. ctl~L DjSt.l £Clut.-t &ot-1~ d6(lt.fi kl~~ltll~ 

~Qle{[4tl.Q ~~ 500 1300 900 400 200 300 

:bt.Jl ~ ot ~lilEI.llllil....[q,Elttll~-1 =bU.tGllli ~tlfctctL..Q t:\Lctl~ «i~Gl €t~ti. £ClEtLtll'"ll-1 £ClEttt!f~..Q 

~~L ~~~~ Cid~dllslllli :)lt&ctdl ..0.~ llllli...Q ~ \l~ ~ : 

~QLtll~ CU~Djft.l £Clut.-t £Cl.-ttt"'i. &ot-1~ kLtt~m~ d6(lt.fi 

~Qle{[4tl.Q ~~ 1300 900 500 400 300 200 

fctEtLtll'bi.L-1.r-'bllll \l:t ~-1 fctEtLe[~..(l ~~-1 ~- \l:t ~'\:)~ ~ ~' ..0.~ ll~L.a «i~LtGl t'\~ tlkl~ : 

tl~:t-1 !li~ ~" ~Ltll~~'li :bl~~ k:tdl ~faa{[~-~ ~~ 6tU:cttl\ ~GtttGl 

300 -

1200 

1100 

1000 

i 900 

.t 800 

~ 700 

~ 600 

~ 500 

J, 400 

300 

200 

100 

-

ll\lllilll.l\1. : x-41.~ : fclEll.tll'bl.l 
~- : 1 ~l(t = 100 £CtEtte0:~'\ 

-

-

~ fclEUtll'bi.L ....... 
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(3t.Lt!:t~L 24 : h1~ :bth hL:t"LL-tLlli 'tL<t c;tl{ t.:t~~L-t etqa (3~Lt.-t (att.t ~~~Llli) ..fi~ ~"il't.t ~. n1 il-1 ~1;)~ 
~l~lrtlt[ :tO( h:t1 : 

ql{ 2011 2012 2013 2014 2015 

(3~Lt.-t (at"l ~~~L) 120 150 130 140 160 

~:Pi.tt. :ot.LI:il~ct ~3 a~~L ((k'tlt.-1.)...0. ~L~dl t.~L[ctcu.-[l t!Lctl~ «i.~~[d t-1.~~-

x--:ot.~ 't~ q{ :ot.-1. y-:ot.~ 't~ G~'tlt.'-1. (c:t.L"l. ~IAtt.L~i) acti .-[l~ ~"i((o{.-[l «i.~~[d t.L~Ltt. : 

hl:t"ll-tlltl 'tl<l ql{ t.:t~~l-1. ?.~,q~ (3f'tlt.-t (alt.t ~~~lltl) t.tL[ctrt\ :ed~L~lrt 
y 

l{~L~L~L't : x-:ot.~: q{ 
180 

y-:ot.~ : 1 :&~ : 20 (c:t.L"l. 
160 

140 

120 

100 

80 

60 

40 

20 

0 2011 2012 2013 2014 2015 
~q{ ~ 

2.4.2.2 'tl~'tl~-tl :ed~1 t.tL[c:trtl :ed~t~lrt (Multiple Bar Diagram) 

X 

"'rtt.L~ [q[qq :cetUJ.L, ct~:ot.l. 1 ~~tt. ~L2. ~3 3~cti ct!:! a~~L...O. ~L~dl ~361. 3~cll t!Ltt. ~L~ ct. ~L~dl-1. 

:ot_~(d~i t.~L[ctctl ~L2 'tl~'tl:&"'i.L «1.~1. t.~L[ctdl «i.~~[d'-1.1. G'ttt.LOL ?.Lltt. ~. :ot.Lttc:t. ~L~dl ~~tt. ~Lit ~3UJ.Lil.cll 

~Ltt. dl ct.-1. :ot.Lttc:t. ~~tt."'i.L :fs~~i "if ~~ 3~ctl~i :ot.LCl. ~. 't~g, O)rtt.L~ ~L~dl ~~tt."'i.L ~3~ ~Lit ~3UJ.Li\.clJ. '-1. ~Ltt. 

~L~ [q[qq c:t.~~i\..-[l ~L~dl it~ 3L~ ~3 c:t.~~L-1. "-tt.L'-t~i ~L1>fl-i ~L~dJ.-1. <l&dl 1 Gl.ct~dl :fs~~i oi\.octctl~i :ot.LCl. ~ 

:ot.-1. ~L~ 6i.Lt. ct.-1. :ot.~[d~i t.~L(ctctl~i :ot.LCl. ~. 

(3t.Lt!:t~L 25 : h1~ :b\h ql{ t.:t~~l-1. :b\h tltl:t..fi hla"i!'..fi fcl.(Ct~ fcl.EIULL"llltl ~~l~ h:trll ~1h:tl~1 ~-i ~h~~1..fi 
:eiwtt ..fi~ ltltl~ ~. n1 il-1 ~1;)~ ~L~lrtlti :tO( h:t1 : 

fct~Utll"ll [q~L'-1. ctl~LO)rtt. [q"'i.tt.'-1. ~"il'-1.~ ctc.fic.fi 3Ltt.t.L~LL~ 

~1h:tl~1..fi :eiwtl 500 700 200 300 100 100 

~1h~~1..fi :eiwtl 400 600 300 100 100 200 

(C{E~.L~LL"l.L :oi.OL ~ ~~Lc:t.~~i\..-[l ~L~dl :ot.Lttcll ~Lctl~ 'tl~'tl:&"'i.L «i.~L t.~L[ctdl «J.~~[d t.L~~- d 't~c:t.i 
:ot.LttclJ. ~L~dJ.-1. t-~3 (C{a.L~LL"'.L"'i.L ~L3~L:ot.L...0. Gl.ct~dl ~"tt.L~i oi\.octdl .-[l~ l{~L~ ~L~dl t.~L[cfi ~Lhltt. : 

rct~utu"lt ctl~LO)rtt. [q~L'-1. ~"il'-1.~ [q"'i.tt.'-1. ctc.fic.fi 3Ltt.t.L~LL~ 

~1h:tl~1..fi :eiwtl 700 500 300 200 100 100 

~1h~~1..fi :eiwtl 600 400 100 300 100 200 
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lclaL~Ll"l.L."i. x-<>tllt 1.1.~ <>t."i. t9~~L<>~.)...[ljt9L~~<>tl...[l :ci.WLL."i. y-<>tllt 1.1.~ ~~L[CLdi ...[l~ lPWa...[l <>t~Rl t.t.."i. : 

~L~~.{l hl~iotlt[ [Ct[Ct~ [CLQL~LL"llli.l ~~L~ h~rll ~h~L~L/~h~~L.fi ~~L ~~L[c:trt\ 

y 

800 

t 700 

? 600 
·;:P 

9 500 

~ 
~ 

400 

~ 300 

~ 200 

100 

0 

'tL~'tL~'iL ~~ ~~L[c:trt\ ~~L~G\ 

J.L~L~L~L'-L : x-:Ql~L : lcl~HLL"l.L 

y-:Qlllt : 1 :Hlfi = 100 Lcla.L~:Qll 
D ~LHL:Qll 

~ ~htl:Qtt 

C3~L~~~L 26: :b\h hL~"lL'iLli.l 'tl<l c:t~ ~~lltti.L'i ~it~ C31:"'tL~'1 rlli.Gt ct<LL~L.fi [Ct'lLrlL.fi~ 1jott.t. ~. rl~ tLL'ltL ~L~G\lt[ 
~~L[c:tL : 

Cl~ 2011 2012 2013 2014 2015 

(3 l:"'tl~ '1 ( ~L 'Ill ~ [\:l ttl) 120 150 130 140 160 

ct<LL~L (~L"l ~l\:tttL) 140 145 140 160 150 

~L~"l.L'illi.i tLi~ q1{ ~~(l:LtLL'i 1!.1.~<:1. (3,1.LL~'i <>t."i. ct~L~L...[l li.L~dl <>l.Lttcll t9 ct~ 'tl~tLL~'il ~~ ~~L[CLdl 
~~~[d ~L~~. x-<>tllt 1.1.~ q1{ <>t."i. y-<>tllt 1.1.~ (3,1.LL~.-t/ct~L~L (<:LL"l. ~1:4.tLLli.i) ~dl ...[l~ ~ott.L <>t~Rl ~L~ ~~LtL : 

:b\h hL~"lL'illi.l ~~il 'tl<l CL~ ~~lltttL'i ~it~ C31:"'tL~'1 ~~ ct<LL~L (~Lbt ~l\:tttL)~ 
'tL~'tL~'iL ~~Lill~L ~~L[c:trtl ~L~G\ 

2012 2013 2014 

~ q1{ --7 
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J.Lli.L~Lli.LtL : x-<>tllt : q1{ 

2015 

y-<>l.lli. : 1 ~ lfi = ~ 20 <:LL"l. 

D (3,1.LL~ 'i 

E!.li'J ct~L~L 



2.4.2.3 ~l~ R~l~rl ~~l~lrt (Simple divided Bar Diagram) 

fA[q~ ~UJ.l, c:t~~l Is ~lit!. li.L2 ~LttclJ. li.L~dl...(l '4.~~'4.~ ~c.ifAd tt2L-li.l~dl.:t ~Lil:d.li.i ~~Lfc:tc:tl li.L2 

M<li.Lil:d..:t tt2L li.L~dl J.tli.l~ !A<li.Lfo'trl 3~di i' ~Lil:d. li.Ul ct..:t ~L~ !A<li.Lfo'td M<li.Lil:d. 3~ t9. ~L.d.' 31.8' ~3 

MC>l'i.L ~c:t'i.Lotc:t[~ li.L2 "l.l~L3' 3'4.~i, <li.IJ, C>LUJ.d~L ~.:t '4.~~~~L "1,~.-(ll{L~dl ~lttcll ~ltf. dl gt:l "l.~ li.L2'i.L ~3 

M<li. C>L'i.Lc(l ct..:t ~~i ~~i ~~?.D. tt2L "1,~.-(l li.L~dl.:t ct. "'S' M<li.Lil:d.li.i ~~L[c:tc:tlli.i ~Lq dl ct..:t ~L~ !A<li.Lfo'td 

M<li.Lil:d. 3~ t9. ~3li.i, "'ftt.L~. gt:L li.L~dl ~Lttcll ~ltf. ~L~ ct. li.L~dl'i.L ~~L ~~L tt2LIA<li.LOU.:t ~"( 3~c:tl !A<li.Lfo'td 

M <li.L.i (d 'i.l (3'4. ttl OL ~U tf. {9 . 

ltl~h "l.~ ( ~ ) "l.l~L3 3'4.~i ~Lia~L C>LUJ.d~L <li.iJ ~~ ,g<:-L 

Mt.tA 8100 2700 2880 1800 1620 900 18,000 

Mt.tB 7000 2000 2000 3000 4000 2000 20,000 

MC>l'i.L li.L~ "l.~...(l ~~ ~~ IA0 Ldl.:t ~Lil:d.li.i ~~L[c:tc:tL...(l ~lc:tL?.fi ~L~ !A<li.Lfo'td M<li.Lil:d. ~l.il.~. d'i.L li.L2 

x-~la '4.~ Mc.t A ~.:t B.:t ttl. ott ~d~ ~~L[c(l~ dli."'S' y-~la '4.~ "l.~.:t ttl. ott :c!sa c:t1. ~~l[c:tdL ...(l~ J.tli.L~ !A<li.Lfo'td 

M<li.Lil:d. ~l.il. ~L3Ltf. : 

ga "l.~'""'-1. «t<li. ~l.ttf '4.t91. fAold'""'-L "l.~.:t ~~Lfc:tdl !A<li.L"'S''""'- 3~dl ~"l.L .-o.~ J.tli.L~ OL~O. ~La"l.li.i ~~Lfc:tc:tlli.i 

~Lq t9 : 

Mt.tA Mt.tB 

fcl::llrl "l.<i: R~l~rl ~btl t.t<l: fcl~l~rl ~btl 

"l.l~L3 8100 18000 - 8100 = 9900 7000 20000 - 7000 = 13000 

3'4.~i 2700 9900 - 2700 = 7200 2000 13000 - 2000 = 11000 

~Lia~L 2880 7200 - 2880 = 4320 2000 11000 - 2000 = 9000 

C>LUJ.d~L 1800 4320- 1800 = 2520 3000 9000 - 3000 = 6000 

~ 1620 2520 - 1620 = 900 4000 6000 - 4000 = 2000 

~~ 900 - 2000 -

~i 18,000 - 20,000 -
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J.ll-I.L~Ll-I.L'4. : x-~lll: M~ 

y-~lll : 1 ~ 'l{l = ~ 1000 
y 

t 
.......... 

ity 

"'ll~L& .......... 

:5 

~ 3'4.-Si 

() 

~ 

~ • "$' 

~ ~Lllt~L 

;:;' 

H~~l ~Uld~L J. 

[llll] ~~ 
o ~~ 

~0~----~--~-A--~----~--~-B--~----~ x 

2.4.2.4 2!lc:tl~ fctQ.tl~rl ~Q.tl~Gt (Percentage divided Bar Diagram) 

~L~ lct~Llo'6d M~~[ct fll~L g<:L l-I.L~dl....[l i{2Ll-I.L~dl. ~1..&{3 ~d ~0( ?.!.~ :u1 t9. '4.~g, '4.~:t'H ~c.i[qd i{aL 

l-I.L~dl.~(....[l ~~"''.Ll-1.~0. ?.!.~ ~L&dl. -tP.fl. ~L "''.L'l{l.t ~~ 3~c:tl l-I.L2 J.LI:d.~Ld 1 23Lc:tl~ lct~Llo'6d M~~l:d.-tl 8'4.tf.LOL 

?.Lltt t9. ctl-Li g<:L l-I.L~dl..t 100 % OL~O. i{2Ll-I.L~dl....[l 23Lc:tl~ OL~O. d..t :cd.~~l:d.l-l.i 'C.~L[c:tc:tll-Li ~Let t9. 
C3t.Lt!~~L 28 : C3t.Lt!~~L 27ltL ~Litc:t ~ Mt.tL-tl t.t<C..fi ltL~rtl...fi ~~t.tllt~U !~c:tl ltL2 l.lLOl.l ~u~Gt t.~L[c:t1. 

M~-tL l-I.L~ "'1.<1: !Ail....[l ~~ ~~ i{aLl-I.L~dl.~l....[l ~~"''.Ll-1.~0. 3~c:tL l-I.L2 ~~l:d. t.l.~c:tL...[l t!Lc:tLP.fl 23Lc:tL~ 

Lct~Llo'6ct :cd.~~l:d. t.l.~~. 
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"tl£ah bt~.U 
fctolrt 

btl~l.3 

3'4.~i 

~l~~l 

l>i.UJ.rt~l 

~ 

:at~ 

~i 

Mt.tA Mt.tB 

bt~ 2hlc:tl:a fct~l~ rt ~btl bt~ 2hlc:tl:a fct~L~rt ~btl 

8100 45 100-45 =55 7000 35 100- 35 = 65 

2700 15 55- 15 = 40 2000 10 65- 10 =55 

2880 16 40- 16 = 24 2000 10 55- 10 = 45 

1800 10 24- 10 = 14 3000 15 45- 15 = 30 

1620 9 14 - 9 = 5 4000 20 30-20 = 10 

900 5 - 2000 10 -

18,000 100 - 20,000 100 -

6t Mt.tLortl "tl£ah bt~ ~.u[ctrtl 2hlctl:a fct~L~rt ~~l~lrt 
lPU~l~l'4. : x-:otlll : £6i. 

y-=ot~: 1 ~l{l = 10 % 

II "l.L~I.3 
11 3'4.~i 

ml ~~~l 
mill 6i. UJ.ct ~l 

[ill ~ 
[;] :at~ 

(§~l~~~L 29: ~h hl~btl"il"tl bt llhl~·1l ht.tl2 A :ot-1. B-1 (3r'4.l~'1 h:a d-1 ct~l~l h~ ~. hl>i.l2 A t.t~ :otl.3~h '1~ '4.~~ 
2hL(3 ~a~ d"il (§'I.(.~L::ll ~ELL~lh ~h"tl"tl eu~ ~. ~l~ ht.tl2 B :otlh~h ~LCI.l~ d"il (§'I.(.~L::ll ~-lol~l"tl eu~ 

~. hl>i.l2 A..fi ct~L~la"trt 5000 ~ftt~l :ot-1. ht.tl2 B..fi ct~l~la"trt 8000 ~ftt~llllrt ht.tl2 ~lbtctl"tl :otlcll ~. 
t.i.-1. ht.tl2 t.t"ilc:tctl"il bt~..U fctolrt ..U~ 1jott.t ~. rtl ht.tl2'1l bt~..U fctolrtl d"tot d"il ct~L~l~ ~rtl '1~l-1h:(ll'1 
~.u[ctrtllllrt~Lrt fct~L~rt ~~~lrt ~h1. 

bt~..U fctolrt ht.tl2 A ht.tl2 B 

~~ 1000 1200 

3l~L ~Lea 3000 2000 

~::llit::lll"i 700 800 

:at~ 800 1600 

~{ 5500 5600 
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~6tl2--t.L Ct:'i..LL~L~ 21.ctl --t.~L-'j~~L--1. t.~L[ctdl :otl{Lct t.L~ct.L...O. ~Lctl~ ~a Ct:'i..LL~L[El-Lct~ 100 %at) ~6tl2--t.L '~>p..[..{l 

lct»Ldl...0. 2~Lctl~ ~LL~ d~ lct<1-LL~ct :cd.<1-LL{Lct1-Li t.~Lfcfi~ : 

"t~..U hbtl2 A hbtl2 B 

fcloLrl "t~ 2hlc:tl~ fclGtL~rl ~"tl "t~ 2hlc:tl~ i:?tGtl~ rl ~btl 

l{~~ 1000 20 100-20 = 80 1200 15 100-15 = 85 

~L:'I..LL 1-I.La 3000 60 80-60=20 2000 25 85-25 = 60 

~»L~L»LL--1. 700 14 20-14= 6 800 10 60-10= 50 

:otri.l 800 16 6-16 = -10 1600 20 50-20= 30 

'4.~ct ~ [El{ct 5500 110 - 5600 70 -

Ct:'i..Ll~L[El{ct 5000 100 - 8000 100 -

--l.ql/:\h~L--1. -500 -10 - 2400 30 -

hbtl2--t.l "t~..fi Rolrl rlltll6 hbtl2L--t.l Cl:'I..LLQL?.il 21.rlL --t.ql/:\h~l--1. ~~l[CLrtl lollrt~lrl i:?tGtl~rl ~Gtl~lrt 
y 

lt 1-l.l ~ll{l '4. : X -:o{ ~ : ~CJtl2 

y-:ot~: 1 ~+0. = 10 % 

2.4.3 @ltltfi :otl~lrt (Two Dimensional Diagram) 

~~1-I.Ltfi :otl{Lct:otl ~~ 116 '4.~1-ll~l ~~ ~~ctl 1-LL2 ct'4.~ltt t9. dl-LL ~6-d :otl{Lct...O. 81:'1..LL8 :ot21.ctl '4.~1.uu8'1-l.i~ 

~~~ 116 l:l.f.L--t.l-Li act.Ll-Li :otLCt t9. "1i 1-LL~dl--t.l. Cl.ll'4. 1-LL2L ~l.tt ctl. ct.~ :otl{Lctl-Li ~~ ~~ctl 1-LL2 cic.tL8 :ot~ '4.~1.uut) 

c.i~ 1-Ll'4.~ l:l.f.L--1.1-Li act.Ll-Li :otLCt t9. :otll-L, ~a 1-Ll'4.~ :otl{Lct--t.i ~?l~UJ. c.t~Lc.t~ OL~U~ t.l.~ct.Ll-Li :otLCt t9 ct.~ :otlcfi 

:otl{Lct:otLl-Li :'I..LL~~. cic.t:'I..LL~~. ctdut, ~cti~L otcfi :otl{Lct:otl.--t.l. ~1-LLCt~L ~~ U~Ltt. :ott:fl :otl'4.~ ctdut :otl{Lct :ot~ ~cti~L 
:otl{Lct--t.l. 116 :ot(lo!.lL~ ~~~. 
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2.4.3.1 c:tdtlt ~~[d (Circle Diagram) 

~i3~1Altt li.l~dl ~(,1, ~ li.L2l ~l.tt ~-1. ~ 1 d.P-(1 ct.~ (,l,l(,l,dL li.l2 ct.~:utl, ~UJ. 1 :ct.li.tt :ol.ot...O.li.l~dl-1. ';(.<~( 

3';(.ct.l...0. ~Ltt ~l~ =bl.l =bl.!il:d...-t.l. 8'4.ttLOl 3';(.ct.lli.i :utlct t9. =bl.l =bl.!il:d.lti ct.~..-t.l "tULl-1. ct.dut..-t.i ~?l.qUJ. dill t.~l[ct.ct.lli.L 

:utlct t9. ct.~..-t.l. ~Ul.l. = ct.dut1 ~?Lqut = 1tr 

~tti 1t = 3.14 =bl. 21. ct.l 2_,2 =bl. -1. r ~ ct.d UJ. ...0. l?t. ~ttl t9 . 

3L8 '4.~l ct.dut1 ~?l.qUJ. ct...O.l?t.~ttl..-t.l qo[..-t.l :ct.l-J.l.Lli.l~lli.L ~Ltt t9 d_P-(1 ct.dut =bl.!il:d. t.L';(.ct.l li.l2 :utc:t.Ol :utc:t.Ol 

li.l~dl...[l ~'K.Ll~ lEli.dL1 qo[~UJ. ~Uitct.lli.i :utlct t9 :ut-1. ct qo[~UJ...-t.l li.l'4....0.l?t.~ttl c:t.8 ~3 :tfil:(l ~"l.l '4.':(. ct.dut..-t.l 

1"11u:t.§ :utlct ctct.l :utc:t.Ol :utc:t.Ol ct.dutl. :ct.li.l..-t. :aid~ :<t&dl 1 Gl.d';(.dl lsli.li.L t.L';(.ct.lli.L :utlct t9. ~ttl~ :ct.li.tt...O. :ct.l'4.ltl.li.L 

li.l~dl :utl'4.cll ~l.tt ~l~ :utl'4.c:t. :ct.li.tt l{ltl~ ~ ct.dut t.L';(.ct.lli.i :utlct t9. "'i ct.dut...O. l?t.~ttl li.L2l ~l.tt dl ct-1. 31.8 

:ut:<tuti3 ct.~ ~uo[l-1, :ut2tct.l "'i l?t.~ttl ..-t.l...O. ~Ltt dL 31.8 :ut:<tuti3 ct.~ ~~ll-1. ct.dut!il:d. t.L';(.ct.lli.i :utlct t9. 

(3~L~~~l 30 : ~h ~Etl~Lh ~hltltl ?l~l Cl~ ~~llit!.l-1 2l,qc:t. (3c'tl~'i ..fi~ ~~(,1, ~. rt1. ctdtltL~lrt 'l~l ~~ h~l : 

Cl~ (3c'tl~'i (~hltltl) 

2013 3 '60 '()()() 

2014 4 '90 '()()() 

2015 6 '40 '()()() 

:utL'4.cllli.l~dl ~'K.Ll~ ~ct li.L2l t9 d.P-(1 ct1 qo[~UJ. c:t.8 li.UJ.dl ~'K.Ll-1. 250 ct.~ <~uo[l ct.dut...O.l?t.~ttl ..-t.~ 

3~~-

2013 3,60,000 600 2.4 

2014 4,90,000 700 2.8 

2015 6,40,000 800 3.2 

2013 2014 2015 
2.4.3.2 ~dl~l ~L~lrt (Pie-diagram) 

"'rtll~ 3L8 ct.~, ~UJ. 1 :ct.li.tt li.l2...0. '4.2lli.~dl ~'K.Ll~ ~d +ll.21. ~Ltt ~l~ ct-1. (C{(l{l~d :cd.~[d....[l ~ttl~ 

~diU =bl.!ilct. ~Hl t.~l[ct.ct.lli.L :utlct t9. =bl.l =bl.Lilct.lti ~c:t. li.l~dl t.~l[ct.ct.l li.l2 ttl. ott li.l'4....0.l?L"'rtll c:t.8 ~ ct.dut t.L';(.ct.lli.L 

:utlct t9 :ut-1. ~R (,l,lt. li.l~dl..-t.l '4.2L(C{(l{lOl-1. ~di~lli.i t.~l[ct.ct.lli.i :utlct t9. =bl.Lilct.lti ~c:t. li.l~dl..-t.l 360° Ol~lct.lli.i :utlct 

t9 :ut-1. ct-1. =bl.lltl~ l{~3 '4.2L(C{(l{lOl...[ll{l~dl-1. =bl.'j~tt ~dl~l'il :oi~l ~ul:[ ct-1. ct.dut '4.':(. :(.<I( 3';(.ct.lli.L :utlct t9. 
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n 1&ctli '1G-C11~1S'~Jl<l: 
zs 

000'09'1 000'06 l-~ 

000'8Z 000~ l&c"h:ch 

OOO'Z£ ()()()()1 l&lt/1~ 

000'0£ 000~ ~'It> 

ooo'oz ()()()()1 1~h-1 

ooo·o~ (){)()()j:7 -11c~ 

0:~~ v~~ 'P1c~ 

{1lt1llQ]E:) J'l:k ~1'1:1 

"l_'l:l]US 1C:1' 11~1~-U]'P~ l"'e '@ ~.Ro~ ~lr tplc~ trJ'I:'I<l. ~~1'1:1 trt~~ ~ llllc'l:lltmlt : Z£ 1&C:'i'1'3~ 

"lp]15'3 1lt-e.J;,~ l&'[Pf:> ~~ '[F-1 w~ '(p~llt '@12.1 )'l:l<t l&c"h:ch ~~ l&'Pln~ 'l&ltl~ '-1lc\_l<t ~~lt c'3 1ltcl31cllt'P 

'(F1'3~1'1:l.Ro ~Ttl: mnJ 
~lJ.l ~ 

'Pltl~~ m 
1J'ltc~ 1!11 

~~'K 

-~~~ l&TPf=> 1P'P]15'3 

\.~'[F1'3~1'b.Sio '\r'\r'h1 ~"!tt ~]'t'b hWJl&l~ "hl-1151P]15'3 '@lltlt ~lr lP~lltl?~ '\r'C'hE) ch lnP'b 9'F.> lh.llo~ hc\_h 

o09£ ooo'o8'8z l-~ 

o09 = 09£ X !XXX)88Z 
0 !XXX)8t ooo'o8't '(F1'3~1'b.Sio ~Ttl: 

oO~ = 09£ X 000088Z 0 
ooooov ooo'oo't ~lJ.l 

001 = 09£ X 000088Z 
0 0 000008 000'00'8 'Pltl~~ 

000088Z 
o0~1 = o09£ X OOOOOZI ooo'oo'z1 1J'ltc~ 

(h1lt ~11&~ 1~]'P~ \; 1'3~ 1'b.Ro 'P1c~ 

: hl-115 l)&lc '@lltlt ~lr l&TPf=> l~'(F1'3~1'b.Sio -1~'3 

000'08'8Z ooo'o8't ooo'oo't 000'00'8 ooo'oo'z1 (,~) '[F1'3~1'b.Sio 

l-~ 1;1'3~1'b.Ro ~1'te ~~ 'Plt1~~ ij'lt'C\~ 'P1c~ 

: tc~ 1foe: 1e:1' 11~1~ 1~1P~ 

t'e '@ ~Jlo~ ~lr t~"t;1'3~11:l.Ro ~~1't:!~ ]lt1ll~C:le W1h ~~lc~ C:1ll~ 'eJtt 1~~1:llllfl1&1~ 1~\rh1 9t~ : l£ 1&C:'i'1'3~ 



(Jj_oi. M(J{L ~u2 :oJ.aoL-:oJ.aoL ct.dut..fil.?t."'rtt.L ct.~··u ~a "1.:4:.-t.L qo[~UJ..-t.L J.L~L~L~i atS'~ ct.~"'S' ~a "l.:4:ot 360° atS' 

d~.-t.L i{2Llct~LOL "1.:4:.-t.l. '!d.L~L ~UJ.cfi~. 

M(J{ A ~L2..fi l.?t."'!"ttL = J91~~0 = igg = 3 ~ lfi 

M(J{ B ~L2..fil.?t."'!"ttl = "1~ggoo = {gg = 4 ~l{l 

c:u~h t.t<f ( ~ lti) 

M(J{A 

fclolrl "t~ ~tl "t~ 

"l.L~Lh 40,000 ~gggg X 360° = 160° 50,000 

~'4.~i 10,000 = 40° 20,000 

~ 25,000 = 100° 30,000 

~llt~L 10,000 = 40° 32,000 

'4.~~~~L 5000 = 20° 8000 

~-1. 90,000 = 360° 1,60,000 

M(J{A M(J{B 

J.L~r:rt 
8'4.~ ~~L[cta ~L~dl.t ul:d.~Lct lcl.~LI%ct «i.~~r:ct !:IL~L ~~L[ct.l.. 

2.4.4 ~:'i.l~ld (Pictogram) 

M(J{B 

~tl 

~~= X 360° = 112.5° 

= 45° 

= 67.5° 

= no 

= 63° 

= 360° 

[ill] "l.L~Lh 
-

H ~'4.~i 

~ ~~ 
ml ~Lilt~L 

[illJ] '4.~~~~L 

~ l.t.~L~..fi ~L~dl :oJ.Li{clJ. ~Ltt d ~"'S'(J{.-t.L I?:L?LL !:ll~L ~L~dl..{l ~"(=bl.Lct ~~ct.L~i :oJ.Lct d.l dot I?:L?L~(ct ~~ct.L~i 

:oJ.Lct ~. ~L.ct., "'i ct.:cdlot aoLctl =bl.L~~L :oJ.Li{aL ~Ltt d.l ct...fi ~"(=bl.Lct ~L.-t.ct.I?:L?t.Lct.Lufi :oJ.~[d !:ll~L ~~ct.L~i :oJ.Lct ~. 

I?:L?L~I:d. a~l.:i l:l.!.L.-t. "'S'a~ =bl.Lh~ ~ d~"'S' =bl.l~ ~~a Cl.f.(?d:oJ.I. =bl.ot (J{L~Lot ~L~dl ~~"'ltct.ct.L ~Ll =bl.L ~d. ~ 

C3'4.ttl.o0. ~. ct.ufi ~L~dli?:L?LL !:ll~L ~"( P.Ldl ~Lct.L?.fi dot ~Ll>LL.-t.l (>{Lit ~~ctl .-t.?.fi. ~ ~L~dl..fii?:L?L~I:d. ~L~ct.L..fi ~Ltt 

d.-t.L "'S'lP.LL.-t.L l.t.~L~L~i ttl.ott ~L'4. at) I?:L?LL ~L~ct.L~i :oJ.Lct ~- =bl.L '4.~1:d..-t.L ~'K.t. Ol~qltl~l ~ ~ 1 :oJ.i~~L~LL~tt 
lct.l!(illl~L~i d.-t.l C3'4.ttLOL ~tt[~ct ~-
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l\t~~lli!l. 33 : 'ld~ tl~~)...{l ~~~tJ['{l1l&Qdl 4\~.-u h)Uld ~1).4l f) d~ ~~(d. rU~L ~'- h~l. 

I: 1~1~1~1~1~1 
~& ~ lll."'i.ct@l?l t = 20,000 Cit~~ ~~ctd.L 

A t 
B t t 
c 

• • • 
I I I 

D t t t t 
E t t t t ; 
~ 

CUctd~ ~6tll ~'1 (~lU) 

OU't, A 

h'IU~ 400 

li,OL~tJfl 300 

h&at 300 

~ ~L~ ltlll.i. a_..(l ~7Utld. ..(l~ ltlll.i. :tel( htl ~lhl~ : 

~ Oll'tllll t.l~El Cllrtd~..(l [(\Old ~~L[q,dl, @t7t1tld. . 

lU5 

~ 5\U~ 
Jt.l tq ull 

. 5o)m 

.llflf A 

~& rurtd~"il ~l~..U ~ ~?1. ~ 100 ~~lli ctlq,d~ ~~IR U. 
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OU't B 

soo 

soo 
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~l~l~ 2.3 

1. ~1.8 ~~ cp{ t.~!Attl--1. ~~~L~.-J.L ~t.L ~t.L Lct~LOUlJ.i ~Ltf ~~dl ~lf<tL:fi~t..fi ~"ttl ..fi~ ~"'S'(>t t9. ct.t ttl.ott 

~~rct.ll.i t.~L[ctl.. 

(?tQ.LlOl l{LO[ '4.~ct~.-J. ~aC!. ~L~~ .-J.L~Li "''.Ld ~Lttl"'S'--1.'-l.<t 

bl{<tl~~1..U ~~l 4000 6000 3000 2500 1500 

c:tli 2010 2011 2012 2013 2014 2015 

1.ql (h::tl~) 10 5 -2 4 8 6 

3. ~(>t8 iJ.~(Jt"IHll.i tt.i<t ~'4...fi~L.-J.L iJ.~.-J.L ~Let '-l.t.~ 1£q~.-J.L :oid~Lall.i ..fi~ ~"'S'(>t ~dl, dl ct.t ttl.ott ~~[d ~L~L 

t.~L[ctl. : 

!tt...U A B c D E 

~h1.1 t.{~Q.Llc:t ( ~ ) 40 20 100 80 30 

t5 ~c:t~ t~tlt. rl "'S' ~'t::t1.1 t.i~Q.Llc:t < ~ > 60 30 150 60 10 

6~L ~~~L "'ll '4.L --1. (l-!Hd "'(l{..fi ~.1. 

"1!' .. 1-lt.::t 16.5 20.8 34.2 16.4 15.2 

1!~t.::t 10.2 12.2 20.4 10.3 12.0 

5. ~1.8 ~ ~aoL-~aoL Lct«!Hll.i ~1:\dl. Cl.f.(b:d~l...fi (jl{~ fAil. ..fi~ J.Lli.L~..fi li.L~dl. li.Ul t9, dl ct.t ttl.ott ~~[d 

~L~L ~"{ ~~L. 

Gl-l::t 15P.fi ~L~ 15P.fi 35 35P.fi 60 60P.fi q~ 

((>tL~) (~ctL--t) (cttt~) ('!~) ~-L 

R~HA 480 360 240 120 1200 

R~HB 350 250 200 200 1000 

6. t.L"''.aL .-i(>t~ 5ll.i ~L~cll li.L~dl..t 2~LctL:fi Lct~L~d :td~~[d ~L~L t.U[ctt. 

7. ~L~ (Jt.-J.Lctdl. ~'4...fi~ ?L~L q~ t.~!Attl--1. ~~~ 8c-'4.Lt..-J. ..fi~ ~"'S'(>t t9, ct.t ctdut ~~[ct. ~L~L ~"{ ~~L. 

c:tli 2012 2013 2014 

hl::ti Gr'4.Lt.1. 25,600 1,02,400 1,60,000 

~f.thtt.?L p Q R s ~-L 

q<~ol~l..U 2hlctl~ 25 23 24 28 100 
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Cl.'tt 2010 2011 2012 2013 2014 

!~i ~k'ltlt-1. 
1,00,000 1,50,000 2,50,000 1,50,000 75,000 

(l!~'l~Llt) 

ct~ :lUutli (§t\I.Lt-1. (~l"t ~hltlt[) 

k'lt..fi A k'lt..fi B 

2012 50 100 

2013 100 150 

2014 175 200 

2015 200 200 

---------------1( <tl~llll )t---------------.. 
• f.i.f*.t.d :cll'l-I.L:o{L ct.~ 31.8' :'I..I.L~<t []'l{dl "'f I:LL:t~L 3~ ~Lhdl :'l..l.c:t..t :o{<tdd :'l..l.c:t. 3~ t9. 
• f.i.f*.t.d :cll'l-I.L:o{L ct.~ 31.8' 'lt~L []'l{d I:LL:t~L 3~ ~Lhdl :'l..l.c:t..t <tdd :'1..1.<:1. 3~ t9. 
e :o{ct.O[id 'l-I.L~dl.t :ti~'-d'l-I.L :o{.t Cl.Lct.~d ~d OUoct.ct.L..0. ~t{L.t qo[3:t~L 3~ t9. 
e :'l..l.c:t.1.L ~t:tl1.L ~1.:tlct.d1. t.~L(ct.dl :t{wu.t d :'l..l.c:t.1.i ~t:tt...[l :o{L'!_Rl 3~ t9. 
• :o{<tdd :'l..l.c:t.1.i !AlAI:!. U~ ~t:tt.l..t :o{~~'lt :o{L'!_Rl {ll:tl t.~L[ct.dl 3L'lGh.t :o{<tdd :o{L'!_Rl-!Ad:t~L 3~ t9. 
e :o{ct.o[id 'l-I.L~dl.t :'1..1.<:1.1.L ~t:tl1.L qoi:( :o{~:t!H :o{L'!_Rl t.~L(ct.dl 3L~3.t :tl.dd :o{L'!_RI.-fAd:t~L 3~ t9. 
• "'rt{L~ :o{:tl.dd :'l..l.c:t...O. 'l-I.L~dl.-tl. IA~tH 'l-I.Lil. ~Lt{ ~L~ ct. 'l-I.L~dl.t :o{f.i.ct.L=<-3 :tl.dd :o{L'!_Rl-IAd:t~L {ll:tl 

t.~L[c.(l ~Lhlt{ t9. 
e :'1..1.<:1...0. ~~(ldl (]'l{d Is qo[..[l :o{L'!_Rl :o{.t ct_..[l :o{LOLUJ...[l c.tl:fi "'f (]'l{dl Is qoi:(..[l :o{L'!_Rl.-tL :tt:tct.LUJ.L.t 

:ti:'l..l.t/1 :o{L'!_Rl 3~ t9 :o{.t d'i.L fAd:t~L.t :ti:'l..l.t/1 :o{L'!_RI.-fAd:t~L 3~ t9. 
• :ti:'l..l.t/1 :o{L'!_RI.-fAd:t~L c.t.-tlct.dl ct."l.d :o{f.i.ct.L=<.h qoi:(.t f.i.ct.L=<.h qoil'l-li ~:tct.ct.L'l-li :o{Lq t9. 
• f.i.ct.L=<.h :ttdd :o{L'!_Rl-IAd:t~L'l-li qo[ :cll'l-I.L:o{L :o{.t qo[ :cll'l-I.L~:o{L :tt'l-I.L.-t ~Lt{ t9. 
• "'ft{L~ :o{ct.o[id 'l-I.L~dl.-tl. IA«tH "lc.t "'f 'l-l.l.il. ~Lt{ dL ct..t 'l-I.L2 :o{[.tt{[i{d qo[ac.t.LtS'ct.L~ :o{L'!_Rl-

!Ad=t~L ~UJ.ct.ct.L'l-I.L :o{Lq t9. 
• qo[id 'l-I.L~dl.t :tt=<.UJ. d'l-1. "'f :o{L3'1{3 ~ct. =<."( 3:tct.L :o{La"l. {ll:tl t.~L[ct.Lt{ t9. 
• ~3'l-I.Ltll :o{LiRI.'l-li 'l-I.L~dl.-tl ~3 "'f ~~LI:t~.t ~L.-t'l-li :tL1>fl.t :o{Li(ct t.L:tct.L'l-li :o{Lq t9. 
• 'l-I.L~dl.-tL ~3 a~~L.t t.~L[ct.ct.L 'l-I.L2 MC'l-I.Lir:ct ct.'l-1."/f ~3 3=tdi ~ a~~L.t t.~L[ct.ct.L 'l-I.L2 'ltL:tt'ltL~.-tL 

MC'l-I.Lct.Lufl. MC'l-I.Lir:ct.-tl. (3'qt{LOL 3:tct.L'l-li :o{Lq t9. 
• ~a 'l-I.L~dl.-tL IAIA~:t C'l-I.Lou.t MC'l-l'l-li t.~L[ct.ct.L 'l-I.L2 IAC'l-I.Lfcl'td MC'l-I.Lir:ct d'l-l"'f ct.'l-1...0. :tt=t"l.L'l-l.~(l 3=<-ct.L 

'l-I.L2 23Lct.L~ IAC'l-I.Lfcl'td MC'l-I.Lir:ct.-tl. (3'qt{LOL 3:tct.L'l-li :o{Lq t9. 
• "'ft{L~ :o{Lttc:t. 'l-I.L~dl :ti.WLL~ ~ct. 'l-I.Lil. ~Lt{ ~L~ ct..t '!_di~L :o{Li[ct {ll:tl t.~L[ct.ct.L'l-li :o{Lq t9. '!_di~L 

:o{Li [ct .-tl (3-q t{L OL IA~LL UJ. 'l-I.L~dl..[l :tt =<. "l.L 'l{ ~(l 3:(. ct.L 'l-I.L2 P.LL !{ t9 . 
• 'l-I.L~dl..[l ~;~L~ :t"(:o{Ld.t 8'l.?t.Li[ct 3~ t9. 
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1&h~ ~tp~llt 

~~ 
~~ 
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B [hTI&,h~-~] 

l~C:~c"b 

1"1'\~l<..> 

l<>h:/lP~lk 
~H»ll~'fC 

l~C:~lJc"b 

~C:lbl:::J 

LS 

(Sirl9'f.l]c'b) f + 'Plt~Jmlt = llt~ '(f.>hE) lrJc'b 

(S~ll9'f.>Jc'b) f -'Plt1Jic.!lt = llt~ '(f.>'telr r-Jc'b (~) 

z 
llltiJ1J-'1ltW: w~u--+ lllt1J1J-'1ltW: lf.lhE.J = 'Plt1Jmlt r-Jc'b (v) 

z 
lllti)l}-1ltl}C w~u--+ lllt1]1J-'1ltl}C = ~llt~ P.'® r-Jc'b 

1}-]cl:> 11-•t~h 1}-'1: lf.lhE) 1J-'Jc1:> '1: 

z 
llltfl1J-'1ltl}C lr.>hE) + llltfllJ-'lltl}C = ~WJllt~ ="111tt r-Jc'b (£) 
1J-']c1:> lH'h.E) lJ-''1: W~lr 1]--Jcl:> '1: 

lh<l..']-C 1)--JJcl:> 
cllle~ l!'lP~llt "" :J 9ll9'f.>Jc'b (z) 

'Plt!) lt'P~~ -'Plt!) lt'P-~lt = N C:TPC12) 'Q--lF~llt (I) 

C:W11: 

1}-l<>h:/lP~lk 

~~ ~ l}-l&c~'K 

rhU~,k~h ~~] 

l<>h:/lP~lk 
~...,,.....,~ 

~lb lrl_lG~ 

[ '"~~"' ] 

lP~lk 

"P~c"bl<l: 



~l~ltt 2 

( [qGU;)l A) 

..[\~ ~Lit~ t~t~fcl.h~ ~.R.-1. ltl2 ~l~l [qh~..fi "l<it.;)U h~1 : 

1. ...0.~-1.i ~~ 3ttl. :J.t.a :omct.ct. ~ ? 

(a) Cl.l~...O. Gl::J.t.l~ 

(c) 'ii~l '1.-j ~?lqUJ. 

2. ...0.~-1.i ~~ ~ct.ct. :J.t.a 3ttl. ~ ? 

(a) ~«1.3+t.l '4.L"i.L~o Gia...O. :ci."tt.L (b) 3L~"i.L 8c'4.L~'1....0. :ci."tt.L 

(c) +t.LO[ '4.~'1.l ~~lct....O. :ci."ttl (d) Cl{~...[l +t.l~ ~lct3 

3. q~...[l tPL3 +t.LOL [qil_ :o{l~a :o{c.t.o[{ct. +t.l~dJ.-1_ qol4_ct. 3~ct.l...0. ~ct.-1_ ~ 3~ ~ ? 

(a) ~~ll~ +t.l~dl-j qo[3~~l (b) :ci."ttl~3 +t.l~dl-j qo[3~~l 

(c) :o{c.t.O[ict. qo[3~~l (d) 6f.~(ql:f. qo[3~~l 

4. 31.~ ~3 [C{«~.L~+t.i ~~ct.l ai.3L"i.l Cl.lc.t.~ltt :o{-i_ d+t."i.l :o{~l~ [qil_ :o{L~a +t.L~dl-1. qo[ict. 3~ct.L...0. ~ct.-1. 

~ 3~ ~? 

(c) :o{c.t.o[ict. [C{ct.~~l (d) :o{~ct.ct. :o{l~Rt. [C{ct.~~l 

s. ~ct.ct. :o{L~Rl-[C{ct.~~L+t.i qo[...[l qo[ci.6t.L~ ~2a ~ ? 

(a) ~ zr:t3 :o{\:t: =tfi+t.L~...O. ~~~l~l 

(b) qo[...[l qo[=tfi+t.l:o{L...[l ~~~m 

(c) qo[...[l ®.~ =tfi+t.l~ :o{-i_ :o{\:t: =tfi+t.l~:o{L c.t.~"i.L ct.qlct.ct. 

(d) qo[...[l ®.~ =tfi+t.l~ :o{-i_ :o{\:t: :cfi+t.L~...O. ~~~l~l. 

6. 3L~ ~3 :o{ct.o[ict. +t.l~dl"i.L [C{«~.L~ 55 ~ :o{-i_ d-1. t9 ~+t.l-1. qo[ ci.6t.L~c.t.LUJ.l qoi:f+t.i [q~l~ct. 3~ct.L...0. 

~l.tt ct.l. qo[ci.6t.L~ !s2c:ll P.tltt ? 

(a) 10 (b) 9 (c) 9.17 (d) 10.17 

7. :o{f.tct.L~3 qoi:flO- 19.5, 20-29.5, 30-39.5 ~' ct.l. ~"1!1. qo[...[l Gi.ct.L~3 =tfi+t.l:o{L 3~ P.til.? 

(a) 19.5-29.5 (b) 19.75-29.75 (c) 20-30 (d) 19-29 

s. ~3 :o{~ct.ct. :J.t.a...O. I:E+t.dl. o, 1, 2, 3, 4 +t.L2...0. :o{L~Rl:o{L :o{~-i{ 2, 4, 6, 8, 14 ~' ct.l. :J.t.a...O. I:E+t.ct. 

2-1. :o{-1~'4. ·~ ct.~' :ci.:J.t.tfl :o{l~Rt. ts2c:ll P.tltt ? 

(a) 28 (b) 12 (c) 34 (d) 6 

9. ~ct.ct. :J.t.a +t.L2'1.L qoi:f o- 9, 10- 19, 20-29, 30-39 ~ :o{-i_ d....O. :o{L~Rl :o{1z'ii 10, 20, 40, 10 ~' 

ct.l. =tfi+t.L~ 29.5-1. :o{-1~'4. ·~ :o{L~' :ci.:J.t.tfl :o{L~Rl !s2c:ll P.tltt ? 

(a) 30 (b) 50 (c) 70 (d) 80 
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10. ~3 :tldd +t.l~dl +t.ll"'i.l qoi11- 1.95, 2-2.95, 3-3.95, 4-4.95, 5-5.95 ~. dl ~~ qo[..[l ~It: 

~+t.l~ Ir2c:ll P.l.ll{ ? 
(a) 1.995 (b) 2 (c) 2.975 (d) 1.975 

11. ~Li[d~l. +t.l2 ..O.~""Li i{iJ. 3l{L lctl:tl"'i.L :ttl<ti ~ ? 
lctl:tl"'i. 1 : lct~llUJ. ~-i_ "1!'l2<a +t.l~dl-1. :tl~UJ. ~-i_ ~L31>(3 :fict ~"( 3~ct.l..0. :fid ~2a ~Li[d· 

lctl:tl"'i. 2 : +t.l~dl""Li ~'lKI. <allt.~U ~l'4.L~l'4. :t-'4.'e 61.-i. d. :fid..O. ~~ld ~2a ~Li[d· 

lctl:tl"'i. 3 : +t.l~dl"'i.L ~<:t."'i.lc'I-L3 ~(lol{l:tl :t-'4.'e 3~dl ~"(~ld ~2a ~Li[d· 

(a) ~6-d lctl:tl"'i. 1 :ttl1 (b) ~6-d lctl:tl"'i. 2 ~-i_ 3 :tll<ti 

(c) lctl:tl"'i. 1, 2 ~-i_ 3 :ttl<ti (d) ?L~l{ lctl:tl"'i. "i.L2l 

12. ~3 :tldd +t.l~dl +t.ll"'i.l qoLf 0-99, 100- 199, 200-299, 300- 399, 400-499 ~. dL ~~ qo[..[l 

+t.l:l.t[E+t.d Ir2c:ll P.l.ll{ ? 
(a) 149.5 (b) 150 (c) 199.5 (d) 99.5 

13. 3Le ~ ~'4...0.+t.i 3l+t. 3~dl 3~<tl:fi~l....iJ. t.~ri, ~[d ct+t."'!' qq~ t.~ri t.~l[ct.dl 31.~-i. y 3~Clll{ ? 
(a) :ttl§ qo[(3~~l (b) ~'lKI.lc'I-L3 +t.l~&j qo[(3~~l 

(c) "1!'l2<a qo[3~~l (d) :ttl§ 3L'e3 

14. qo[id +t.l~dl..O. tt2l+t.l~dl..O. ~~ld +t.l2 3e ~Li[d G'4.l{l.o(l ~ ? 
(a) :ttl~ «i~Li[d (b) lct~l~d «i~li[d 

(c) '4.l:tl'4.l~..0. «i~Li[d (d) 8:i.?t.Li[d 

15. qo[id +t.l~dl~I...O. tt2l+t.l~dl..O. :tt~"i.l+t.~U +t.l2 3e ~Li[d G'4.l{l.o(l ~ ? 
(a) 8:l?t.Li[d (b) '!"rti~l ~Li[d 

(c) :ttl~ lct~llois'd «i~li[d (d) lct~l~d «i~li[d 

( l?tGtLOL B) 

..fi~··LL lt~""Ll""LL ~h CI.Lhtlltl "'(cUt.t. ~L~l : 

1. ~:ttdd <t<a..O. d{l'lKI.l ~L'4.L. 

2. :ttdd <t<a..O. d{l'lKI.l ~l'4.L. 

3. qo[(3~~L ~2a y ? 
4. qo[(3~~l"'i.l lthl~L ~llct.L. 

5. <l<:L"'i.l lk~..[l ~l'!Rl..[l d{l'lKI.l ~l'4.L. 

6. qo[..[l qo[ci.6t.Le ~-1. +t.L~dl"'i.L Lct~tH ~Ltt<a sll{ cl{L~ qoLf..[l ~'lKI.l ~ill:tct.L..O. :fid <:t."i.L. 

7. ~:tl+t.l"'i. qo[ci.6llect.l~ ~l'!Rl-lctd~~l 6-tl.l~ 6l"'i.lct.9, o&e~ ? 
8. ~<ttfi ~l'!Rl..[l d{l'lKI.l ~l'4.L. 

9. ~:tldd ~L'!Rl-Lctd~~l +t.ll ·~ ~Lt9L' ll.3L~-j ~<ttfi ~l'!Rl-Lctd~~l d{l'lKI.l~d 3~. 

10. :tldd ~l'!Rl-lctd~~l +t.ll ·~ ct.~' ll.3l~-j ~<ttfi ~l'!Rl-lctd~~l d{l'lKI.l~d 3~L. 

11. qo[..[l +t.l:l.t[E+t.d ~ill:tct.l-j =tl?l. ~LLCLL. 
12. 3L~-~<t""".l..0. d{l'lKI.l ~l'4.L. 

13. 61.\:f,lctl:t 3L~-i. d{l'lKI.l~d 3~L. 

14. Irct.l 31.~-i. it~ 3L't>23 3~ ~ ? 
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16. ...[l;il ~L'icll.li.L~dl.-1. M~Lirdli.i t.ltL[ctl. : 

(1) 
ql{ 2011 2012 2013 2014 2015 

(31:'ttl~.-t (b~l..$ ~ ) 3.5 4.2 5.8 7.4 10.2 

(2) 

fclEll·Ul btl fcl.-ttt-1 ctl~l~ fcl~l-1 6ot.t~ ~.-tl 

lCI.Etl([~l...fi ~Wll 5900 10,200 6000 4500 8000 

..fi~ 'il 3.1,-R-il 'il DtCI.ltJt. ~l'tl : 

1. ~i3-Slltll~'il ~Q-tll~:Pi.i qo[3:t~L...0. ot~~tt.lct. ltll 3l:t~ ~ ? 
2. :ci"tt.L~ li.L~dl.j qo[3:t~l tt.l.ott. 8t.L~:t~l :ti.~ct. :ti.li.e>&ctl. 

3. ~~ll~ li.L~dl.j qo[3:t~l tt.l.ott. 8t.L~:t~l :t-t.~ct. :ti.li.e>&ctl. 

4. :ci=~.~.tO. ~L~Rl-Lcl.ct.:t~L Lcl.il. ~3 .-t11t <:t.bi.L. 

5. :t-t.ct.ct. ~L~Rl-Lclct.:t~L...O. :t=l.l'il li.L2-tl ~f.l~L =1.1.=1.1.1. 

6. 3L~-:t=l.l'il ~2a ~ ? ct-tl 8tttt.l.ol <:t.bi.L. 

7. 3L~3-:t=l.l'il'il li.LO[t.lt[3 f.ttt.li. ~llctl. 

8. ...[l;il ~Lit<:t. ~l~ttl-Lclct.:t~l 't:t~ lf._UJ. ~l~ttl-Lclct.:t~l l{UJ.q(. : 

li.~ali.rt 250 350 450 550 650 750 ~-1. 

~L~Rl 20 80 80 40 60 20 300 

9. ~3 ~'U~:t-t.li.i 3Lli. 3:tct.L40 3lf:=~.LL:fi~l.li.i 60% ~~1. ~dl. ~-1. (JuAl.-tL40% ~"1.1. ~ct.L. 50 % ~"1.1. 

't~~Uct. ~ct.L. "'rtt.L~ 't~~Uct. ~-1. ~'t~~Uct. ~~l.j J.Lli.L~L 5:3 ~rl,. ~Lli.L~dl.-1. tt.l.ott. 3L~li.i t.ltL[ctl.. 

10. 100 3lli.t.l~"i.l li.Li& ~lct3 Lclil. ...[l;il li.L~dl. ~Litcll ~ ct 't:t~ lf._UJ. ~l~ttl-Lclct.:t~l dtt.l:t 3:tl. 

li.l~b ~rt-1 'ell ~1~' 2400 2900 3400 3900 4400 4900 5400 5900 6400 

blli.~l~l...fi ~Wll 0 3 12 30 55 78 88 95 100 

~Ql 10- 100 20- 100 30- 100 40- 100 50- 100 60- 100 70- 100 80- 100 90- 100 

lClEtl(£~1. 200 180 140 90 55 30 8 2 1 

li.~ali.rt 12.5 17.5 22.5 27.5 32.5 37.5 42.5 47.5 

~l~Rl 12 18 16 22 14 10 6 2 

13. ~li.t.Lctlt. ltltl:tli.i Cl{~~L'il 't~ct~'ili.L2 g<:L 1000 (J{:t-t.L ~- ctli.i~ 350 (J{:t-t. BRTS ct.ill 8tttt.l.ol 2tltt. 

~, "'rtt.l~ (J{IA]....[l AMTS ct. ill 8tttt.l.o(l 2tltt. ~. g<:L 400 ctlct.l~~-lct. (J{:t-t.li.i~ 250 BRTS (J{:t-1. ~, ct.L 

~l li.L~dl.-1. tt.l.ott. 3L~li.i :t"( 3~1.. 
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14. ~3 3La"'!'--t.L ~a 1500 (CtaL~:otl.+t.i~ 900 ~L3~L:ot.L ~ct.L. d+t.i~ 250 ~L3~L:ot.L Lct~L--t.J.tcu~--t.L ~ctl "'ftt.L~ 
250 ~~~:ot.L cu@L"'ftl J.tcU~+t.i ~dl. :otl +t.LR.dl-1. tt.l.ott. 3L~3+t.i ~"( 3~. 

15. :oti3.SL~LL~orll :ot~L:ct+t.i :otl.i[d~ +1.~1'1. :ct+t."'llctl. 

16. ~3+t.Ltll :otlir:ct:otl. [qil, ~3 --t.11:t <:t."l.L. 

17. [a+t.Ltll :otlir:ct [qil, ~3 --t.11:t <:t."l.L. 

18. I?'.L?Ll.ir:ct Gt.L~~~L :ctR.ct :ct+t."'llctl. 

19. ~ ~r.i ~r.i ~L"'ftl +t.L2 ~dlctl&--t.L Gc-1.llt.orlorll =tl~:oti3 ...[1.~ ~"1!'61. t9' ctl. ct..t tt.LOt(. :otlir:ct !il~L t.~L[ctl.. 

c:ttt 2011 2012 2013 2014 2015 

~l~A 139 147 152 162 170 

~l~ B 110 115 125 140 150 

20. 1.ll~ ~t.l ~t.l Lct«ll~~ ijt?l,qUJ. (ctO[ lfi2~+t.i) ...[1.~ ~"1!'61. t9, ctl d 1.l~~ '!dl~l :otl.i(d t.L~l. 

1~:: I: I : I ~ I : I ~ I 
21. ~~ ~~ ~~~+t.i ~ctl Gc-1.llt.--t..-o. LctOLct ...[1.~ ~"1!'61. t9. ct.-1. tt.LOt(. :otlir:ct+Li ~"( 3~. 

~bG~ p Q R 

G~l~-t (C-t.l"l ~ ) 256 576 1024 

( [qGtL:ll E) 

..U~-tl-tl (§~~ 1iutc:tl. : 

1. +t.L:ct+t. t.~rttt.l--t. ~3 :oti6llctl&+t.i ~t.L-~t.L :oti6l.L--t.i ~L.S 1.l~~ 30 ~ct:ct t.~rttt.L--t. +t.clt<:t. !s~:otl..-[1. ~"tt.L 
...[1.~ J.t+t.L~ t9, ctl. qoiln~ 5 a6 :ot.L'!Rl-(Ctct~~L cttt.L~ 3~1. : 

94 96 100 104 122 107 108 106 119 120 

98 123 102 125 95 125 115 104 114 109 

128 112 103 92 114 101 113 118 124 118 

2. 31.8' ~3 ~ct:ct t.~rttt.l--t. ~3 ~l~~--t.L40 ~~L~l~L~ 3~<:1. 3+t.L~[l ( ~ )+t.i :oti3.SL ...[1.~ ~"1!'61. t9. dort.L 1.l~~ 
~3 qo[ 220--239 :otLCt d+t."'!' qo[ci6l.L8' 20 ~Ltt. ct.8, :ot.L'!Rl-Lctct~~l cttt.L~ 3~L. 

285 215 200 225 255 250 235 242 298 312 

328 294 266 335 330 270 315 275 245 265 

210 235 275 305 332 355 307 230 348 350 

310 290 264 228 236 336 356 322 215 345 

3. ~L~~orll ~3 Lct«ll~+t.i 50 ~~~Li3--t.L ~3 +t.R.--t.L t.~rttt.L--t. 1.ll~U--t.L ct1.l~l~lorll ~3+t....[l +t.LR.dl ...[1.~ ~"1!'61. 
t9, ctL 31.8' ~3 qo[ 25 - 30 ~Ltt. dctl f.:t.ctL~ :ctctct :ot.L'!Rl-Lctct~~L cttt.L~ 3~1.. 

24 34 41 55 45 25 40 38 40 44 

28 35 40 48 35 44 27 57 42 30 

28 26 42 49 47 33 52 52 28 34 

36 30 44 33 31 30 39 25 24 47 

28 36 32 57 25 29 35 44 50 56 
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4. ~l~ ~~ ~tt....O.~i ~l~ ~~dl 50 ~lf<tl:fi~l"i.l Cl."'(.-t (I:E~l)~i ...O.:il >t~l~ ~ut t9. ~[ct.~ qo[ 85-90 8ltt 

ct.~ f.tql~~ ~l'!_Rt dttl~ ~~-

82 75 73 70 84 79 79 77 80 66 

70 70 72 62 64 80 85 64 75 65 

66 75 71 82 69 70 72 80 66 70 

79 69 80 63 66 75 68 78 86 66 

85 66 69 85 70 60 70 75 79 86 

5. ...O.:il ~llCt<a ~l'!_Rt-Lct.ct~~l tt.~~ "~ ~1~" ~."1. "~ q~" >t~l~~ ~<ttfl ~l'!_Rt-Lct.ct~~l l{utCl.l. 

qo[ 25-29 30-34 35-39 40-44 45-49 50-54 55-59 ~{ 

~l~Rt 3 8 10 5 15 8 1 50 

6. ~~ ~l~"''.l"i.l~i ~l~ ~~dl 30 ~l~t.l~...O. 30 ~q=t{ t.~r:tttl"i. Ot~8l"/(:fi...[l ~"ttl ...[l;il ~"1(6!. t9, dl ttl ott 

~l'!_Rt-Lct.ct~~l ct.ttl~ ~~ ~."1. ct. '4.~~ "~ ~1m" >t~l~~ ~<ttfl ~l'!_Rt-Lct.ct~~l c.t.-tlCl.l. 

0 1 4 5 4 0 0 2 3 4 1 2 6 4 0 

3 2 3 2 1 1 0 2 1 1 3 3 5 1 3 

7. ~~ ~llutl~i f!<a 850 Lct.al~~1 8ctl c%-~i ~:~h~l 10, 11 ~."1. 12~i Lct.al~~11 >t~l~l 8:5:4 8rl,. 

~:th~l 10~i ~llutl~i f!<a Lct.al~~1.-li 30% t9l~~l~1 8ctt. ~:t1~~l 11 ~i t9l~~l~1 ~."1. t91~:fi~1...0. ~"ttl 

=t{~l ... l 8dl. ~ttl~ l:tl~~l 12~i t9l~~l~l...O. ~"ttl t9l~:fi~1.-(l ~"ttl ~~di ?l~l Ol~U 8dl. ~l ~l~dl.t 

~1~~i t.~l[Cl.1. 

s. ~~ ~ttutl~i 2013.-tl q{~i f!<a 1200 Lct.al~~1 <+t~lctl 8ctt. ct.~i f!<a 400 t91~:fi~1 8dl ~."1. ct.~i~ so 

t9~:fi~1 8l~<a~i ~~dl .-t 8dl. ~llutl.-tl f!<a 600 t9l~~l~1 8l~<a~i ~~ctl 8ctt. 2014.-tl q{~i ct. 

~llutl~i t9l~~l~l...O. ~"ttl~i 20 2~l.-tl ct.~"'( t9l~:fi~1...0. ~"ttl~i 30 2~l.-tl Cl.l:tl~ ?.!.ttl. ~l qi( 260 

t9~~l~l ~."1. 100 t9l~:fi~1 8l~<a~i ~~ctl .-t 8ctt. q{ 201s~i ct. ~llutl~i 140 t9l~~l~l ct.~"/( 100 

t9~:fi~1.-t1 (31{~ ?.!.ttl ~."1. ~l ct~l~ .-tCl.l Lct.al~~l 8l~<a~i ~~ctl Lct.al~~1...0. =t{lit "1( ~~ctl 8ctt. 

~l ~l~dl-1. ttl ott ~l~~i ~~ ~~l. 

9. ...[l;il...[l ~l~dl-1. ttl ott ~l~~i ~~ ~~l : 

~1~ ~~ ~ ... ~~i .-t~:fi...O. ~~~lct.-tl "'(Cl.lc.t~i f!<a 2ooo ~~w~1 ~leU 8dl. ct. ~Also % t3l{t.ql~ Hl~ 

8dl, 40 % (3l{t,ql~ ~'jHl~ 8dl. ~l~ c.till.-tl 10 % (3l{t,ql~ ~.-tt C"lUC{=t{l~~ <al~ld l:t~lCl.dl 

8dl. Hl~ (3l{t,ql~ iUl. 60 % ~"'.l 8dl ~."1. ct.~i~ 25 % '4.~~Uct 8dl. 40 % Hl~ ~ (3l{t,ql~ 

'4.~~Uct 8dl. ~'jHl~ (3l{t,ql~ iUl. 60 % ~"'.l 8ctt. ct. iUl. 40 % '4.~~<al 8ctl, ~ttl~ ~'jHl~ 

~~l ~~ 50 % ~~l '4.~~cll 8dl. C"l.llCl.=t{l~ <al~ld l:t~lCl.dl 30 % ~~l iUJ. 60 % ~~l 

tt.~~cll 8dl. C"l.f.Cl.=t{l~~ <al~lct ~:t~lCl.cti tt.~~Uct ~."1. ~tt.~~Uct ~"1.1...0. ~"ttl =t{~l.-t 8dl. 

10. ~~ ~l~"''.l.-tl~i ~l~ ~~ctl ~l:fiol~~ q{, ~[ct. ~."1. ~~ol~l ~'j=t{l~ ~"ttl t.~l[Cl.rl, ~l~~ ...O.:il >t~l~ t9 : 

~euf.t~ £l>t-t~l~ ~{ 

q1{ ~"'. ~ ~{ ~"'. ~ ~-l ~"'. ~ ~-l 

2010 1200 300 1500 300 200 500 1500 500 2000 

2015 2000 600 2600 300 100 400 2300 700 3000 
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!l~!-1 ~l~l~ ..U~-tlltJI.'il'il o;s'CI.lllt ~"tl : 

(1) '4.L=I.l q'b[.-u :cll{ttOllUJ.l 'C.~rtttl-t 3Ltlol~l.-{l =ti'Ut(.Ll{L Is2<:LL 23L-tl CI.~L~l ~ttl ? 

(2) 2015-tl q'bfl{L (Gt-t~L~ 3LtloL:lil{L Is2<:LL 23L-tl Et2L-Sl.. ~ttl ? 

(3) '4.L=I.l q'bf-tL :cll{ttOLLUJ.Ll{L ~"1. ~-1. ~~l.-{l =ti'Ut(.Ll{L ~-j:fsl{ Is2<:LL 23L-tl CI.~L~l ~ttl ? 

11. ~3 l{ltJtL8<a ~'4..-{l ~ lt3L~-tl l{ltJtL8<a~ (:k'4.L'C.-t ~-1. ct=~.LL~L 3~ t9. d..-{l l{L~dl.-{l~-tl 3l~l{L 'C.~L[cfi 

t9, dl d.-1. ttl Ott ~L{[dl{i ~"{ 3:li : 

fctolrl ltllltl~~ A ltllltl~~ B 

3L=I.LL l{L<:I.-tl 'U{=l.[ 5000 6000 

~2L ~LOL "/l-SCI.L-tl 'U{=l.( 3000 3000 

~.-tt. 'U{=l.[ 4000 4500 

f!<a 'U{=l.[ 12,000 13,500 

ct=~.LL~L[El{d 13,000 15,000 

fctoldl MtJtA MtJtB 

"'Ll~l3 20,000 16,000 

tJtUJ.d~L 5000 4000 

'4.~CI.e-t 10,000 8800 

~L-t~~ 15,000 18,000 

~.-tt. 22,000 18,000 

..fi~-tl'il (3!~ 1lULctl : 

1. ~i"'L l{L2-tL a""':l tJt-tLCI.dL ~3 C3c'4.L'C.-t ~3l{l{L ~3 ~CI.:ct. 'C.~rtttl-t C3c-'4.L'C.-t ~~<a "'!Ulll{Lefi 25 a ""~:t-tl 

~3 l-tt.~[l{i a.-:ct..-{l "1!1.-SL8 rtcllrt2~l{L .-{l~ ltl{L~ l{clt t9, dl ~L l{L~dl-1. :cll{L-t qo[ci.tJtL8CI.LUJ.L '4.L=I.l 

qoi:(l{i [qdtld 3~l. 

1.518 1.509 1.527 1.505 1.520 1.511 1.518 1.522 1.528 1.528 1.520 

1.520 1.514 1.508 1.525 1.506 1.519 1.523 1.521 1.517 1.514 1.515 

1.516 1.521 1.507 

"/l C3c-'4.L'C.-t ~3l{-tl ~~Ltl ~8, -t~ 3~ Is 1.510 rtrtefi ~lt9J. dl{o;s' 1.525 rtrt Is defi Cl.!'! "1!1.-SL8 

~~LCI.dl a""':l-1. "'LLlfiCI.LUJ.L OL~LCI.L dl dl{ 3~<:1. qo[3~~L '4.~efi L-tt.~[l{i Is2<:LL 23L "'LLlfiCI.LUJ.L ~3l{l eil. 

ct. ~LLCI.l. 
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2. il~c.t~~~i ~3 il~-tl (,j,l:{~let 30 ~et~ ~ll ..fi~ ~otc.t ~. :otl ~l~dl. 'H?.(l ~3 eto[..{l eto[~~l 

18.5 - 20.5 ~l.tt ct.~ f.tetl~3 ~ctct :otlc~ln-lcl.ct~~l ct. ttl~ 3~ : 
10.50 14.70 17.20 15.20 14.50 19.20 15.80 19.30 

18.40 20.50 18.70 14.90 18.50 16.90 10.50 12.50 

13.60 12.50 18.50 18.60 14.00 16.20 13.30 13.30 

18.60 17.60 20.20 14.50 20.80 14.90 

~l~Rl-fcl.rt~~l 't~ell ..U~-tl W1·-1.L-1.l otetlt.t ~"l.L : 

(1) ~L2tl eto[..{l ~I:J.lH~ct c:t"l.l.. 

(2) ii.~-tl. (,j_l:{ ~let ~~i ~ ~ 16.50 ~l.tt. detl ~et~I...U ~"ttl :&2cll. ? 
(3) ii.~-tl. (,j_~t ~let :otl.m~i :otl.t91. ~ 19 .5o ~l.tt d.etl ~et~I...U ~"ttl :&2cll. ? 

3. ~3 3l~"l.l-tl-tl ~lR-t3 ~~~Lot tt~et'4.~l~l~i 8'4.tt.l.o[l ~l.tt. detl 50 ~~-1 8c:-'4.l~-t 3~etl'1.-ilil3~ ~d. 

'4.~d, 3l~Ol~..fi ~'W.ll~i c.t~<:Llet-i. 3l~~ ~~~ot %~ %~ ~'W.ll~i ~~-1 8c:-'4.l~-1. 2td ~d. 40 ~et~ 

~~IAtt.l-1. 8c:-'4.l~-t~i 2tctl ~~~l~L f.tl:*!ct ~"ttl (100)..fi ~l'4.~~i ..{l~ J.l~l~ -tlltetl~i :otlcLLl ~ctl. ct. '4.~?.(1 
3L~ ~3 eto[..{l ~l:l.(.[E~ct 3 ~Ltt. :ot-1. ~~3 eto[..{l eto[ci.c.tl~ 6 ~Ltt. d~ f.tetl~ ~ctct :otl'!Rl-lcl.ct~~l c.t-tletl 

d~ot d-tl '4.~?.(1 '?.(1 :otlt9l' :ot-1. '?.(1 ~· J.l3l~'1 ~~t(l. :otl'!Rl-Lctct~~l '4.~l c.t-tletl. 

7 6 12 16 12 18 11 -5 10 3 10 7 8 

14 -10 16 -7 20 9 12 -2 0 5 -4 23 6 

-3 4 4 3 4 2 0 22 1 5 -1 5 19 6 

4. ~3 ~LLUJ.l-tl 30 Lctal?.([:oti...U (3(~l~ (~lfi~i) ~l'4.ctl ..{l~..{l ~l~dl. ~Ul. ~. d-tl '4.~?.(16 etoil~i etoiTict 

21.~<:1. :otf.tetl~3 :otl'!Rl-Lctct~~l dtt.l~ 3~L :ot-1. d '4.~?.(1 '?.(1 :otlt9l' :ot-1. '?.(1 ~· J.l3l~-1 :otl'!Rl-Lctct~~l 

'4.~l dtt.l~ 3~1.. 

141 145 152 150 150 159 148 163 162 151 155 148 

145 162 161 152 168 153 149 148 162 158 157 160 

153 149 154 165 141 149 

~L fcl.rt~Qt-tl. C3'tql.ot h:fi-1. ..U~-tl ll.R.-tl.-tt otc:ut.t ~btl. : 

(1) a& ~-t.~.~ . ..fi J.l'!RI.~i ~lOl aetl ~ll 160 ~l{l (3(~l~ ot~~ ~Ltt. ctl :otl~i?.(l 12c:tl Lctal?.([:ot) 

d J.l'!RI.~i ~lOl <:!.~ U3il. ? 
(2) lcl.al?.([..fi (3(~l~ 153 ~lfi?.(l 163 ~lfi..U et~ ~l.tt d.etl lcl.al?.([:oti...U ~"ttl ~U.~tl.. 

(3) ~l?.(l :otl.t§J. (3(~l~ lt~letctl ?(].~ ~lOl-tl Lctal?.([:ot)..fi ~~"d~ (3(~l~ ~Ll!:li. 

5. ~3 ~r.tet~2l-tl lcl.al?.([:otl.-1 lcl.al~LL"l.l :ot-1. ~[ct. :ot'j~l~ eto[3~~l 3~etl~i :otl~ ~l~ ~c:t 40,000 

Lctal?.([:otl. iUl. 60 % t9L3~l:otl ~ctl. 8ot-i.~ ~ll"l.l~i t9L3~:oti...U ~"ttl etl@l"'rtt. Lctal~ll"l.l..fi t9L3~:otl. 

3~cti ?l~l Ol~U ~dl.. ~1.6-d~ ~ll"l.l~i ~r.tet~2l...{l ~<:!. ~"ttl 10 % t9'1.3~:otl. :ot-1. 15 % t9'1.3~l:otl ~cti. 

lct~l-t~ll"l.l~i ~f.tet~2l...{l ~<:!. ~'W.ll-ti 20 % it~ t9'1.3~:otl...fi ~"ttl t9L3~l:otL..fi ~'W.ll-tl ~lct~l ~lol..fi 

~dl. "'rtt.l~ lct-ttt.-1. ~ll"l.l~i ~<:!. ~'W.ll-tl 7 % t9'1.3~l:otl :ot-1. 17 % t9'1.3~:otl ~dl.. etl@l"'rtt. ~ll"l.l~i 

Lctal?.([:oti...U ~"ttl ~f.tet~2l...{l ~a ~'W.ll-tl3. 75 % ~dl.. ~i t9L3~l:otl :ot-1. t9'1.3~:otl.-1 J.l~l~l 3:7 ~d. 

8'4.~ ~llct<:L ~l~dl.-1. ttl. ott 3L~~i ~~ 3~. 
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Prof. c. R. Rao 
(1920) 

Prof. C.R. Rao an Indian born, naturalized American, 
mathematician and statistician. He is currently professor 
emeritus at Penn State University and Research 
Professor at the Univemty of Buffalo. Rao has been 
honoured by D1llDf:rOUS colloquia, honorary degrees and 
festschrifts llld was awarded the US Natiooal Medal of 
Science in 2002. The .American Statistical Association 
has described him as "a living legend whose work has 
influ.enced not just statistics, but has had far reaching 
implications for fields as varied as economics, geuetics, 
anthropology, geology, national pJanning, demography. 
biometry and medicine.•• The Times of India listed Rao 
as one of the top 10 Indian scientists of all time. 

• 
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Statistics may rightly be called as a science of averages. 

- Sir A. L. Bowley 

3 

(Measures of Central Tendency) 

lCI.'tttct~ : 

3.1 ~~ 

3.2 ~l~ ~~~l·U.-tl ~llt~U 

3.3 1-l.~h 

3.3 .1 ~~' <:t.L<l-1. :a{.t OL:t<:t.L<l-1. 

3.3.2 r:t~ l{~ :a{.t <l-ll~d l-1.\:l.th 

3.3 .3 ~~U"d:t l{~ : :a{~, <:t.L<l-1. :a{.t OL:t<:t.L<l-1. 

3.4 ~l..Utt ~~~ltl.-tll-LL'4. : 1-1.~~. ~li~h1, 6tLltLh1, tlrlLtlhL 

3.4.1 :a{~, <:t.L<l-1. :a{.t OL:t<:t.L<l-1. 

3.5 t.t,~~ 

3.5 .1 :a{~, <:t.L<l-1. :a{.t OL:t<:t.L<l-1. 

3.5.2 :a{La"i...O. ~d 

3.6 1-1.~. 1-1.~~ ~~ t.t,~~h'ilij~'il(4lh ~~l~ 

3.1 ~ee (Meaning) 

"kt.t. at lct~d :a{Lh-SL~Ll~tt l-LL~dl.t qo[Th:t~L :a{?..lctl hl~-:t<t'il lil:tl ~olr6d h~ ~Lhltt t9. ct :a{LtL<:t. 

l-LL~dl.-ti 12c:t.ih <:t.la~U ~~L[q t9. :a{LtL<:t. l-LL~dll-LL2 ~L~<:t. :a{~[ct:a{t d?..ll :a{La"l.t ct-tl ct<:t.~l ctl-Lct d:tl~ (pattern) 

~~L[q t9. ct ~~tt :cct.~'4.l-Li l-LL~dl-j :a{~El.2'1 :a{.t ~<:1.-i.L h:tctl l-J.Ll l-L~q'4. ?..lltt t9. lct~"l. :a{Lh-SL~LL~tt LctJlC.{"l.~L l-J.Ll 

:a{l'4.~L.t ct.~ :ci~tct. :a{.t :ci"tt.L~ J.t[d.f.t[qcct..O. "6~:( '4.~ t9. :a{l t.t.Lt.t.d.t :a{L'4.~ ~h G~L~:t~l lil:tl ~l{W~. 
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tuil. ~ ~ ~ d-1.1.\lll& ~~LOA?l (budget)':i ~fi\~-1. h\ E9. ~\h ct~ ~..U '"l~ ~cil. ~a E9 Y ct~"i.l 
ct't~l~l..U ~ ~-1. d...O. t.t.-.~lllld ~l~ t.t~Ell~ E9. tuil ~ d.-1. \_t.L lU! ~ltllctctl..£1. ~ll ~~d h~ctl..O. E9. d...O. 

'tl~ ~ 10 ~"il"i.l \\t-1.1. bl~-1.1. ~~l i9. d-1.1. ~~lOA?llli \"-l 't~-1.1. '-1.~..(1. UlJ....{l oi_;,lctl6 h~CU.lUZ (l-1, ~ 

lJ.I.Qdl 't:tt.O. ll~ ~~ ~ fllld ~tllctc{l E9. 
\li.Qd\-1.1. ~t.ll. ~ ~ll~l \lll ll~c<l \t:tlct& fllld\ rt ~ll~l..(l. ~:t'-l.l\l'Sl\ h:tClllUZ :bl.~ ~OltJl ~di. 

~[q\ll-1.1. ~li~l. ~cu.ltl! 6't~'\:>[t ~6 ~ i9. 
6~L~:tlil dtll ~L'Li ..(1.~..0. ~ oi.6~ : 

tui\ ~ ~ h\L...{l-1. rtll-i 6~d h\~ ~ Cl~~-1.1. q~l~L..fl. ~:tbllll~ h:tctl..fl. i9. q_~q-1.1. ~~l i\~il~ 
t.t.~aldl :t~ E9. h\L..O. 'tli i9(Et.L SO ~ct~"i.l q~l~L..fl. lllM i9. ~LlllfMlllit.O. ~tllq_a :bl.lct~-£?id:tlii\ 'L:ttfi d. 
~ q,~~-1.1. q,~llil-1.1. d:tt~..o. ~:tbllll~ hit tlhl~ i9 "'~ ltiil.\l dl~m ~.t g,a-1.1.\ll.l a -'1t..O..t all..u ~ 6~~-u-1.1. 

q~l~t..U ~&~ ct-i-1. h~di. A6 ~l.M~ lltlU...O. ~:t 'll i9. 
~~i ~i ~Lct~-{qd:t!2il. lU! i'l\Ell ~L ~L.,l"i.L ~a'-l.l.lli :bt.L'Li ~ ~lllnt d:tl~ acl6 tt"-~ } ~El..O. 

G~ h'\6 rc:t~~ }"'1{l~ G~..fl. :bl.l~'tl~ ~~d ~~t i9. lllM"i.L ~t El-ICl.t ll.t~.tctd! ~ra <eenttat Tendency) 

h~ctl~ U. 08 }"'1{l~ G~..fl. :bl.l~\Ll~ ~El..fl. Gll.d\ ~£6d ttl~ U d. Gll.d-1. lltl.lctdr ~~ lll\L (Measure of 

Cemral Tendency) :bl.etctl ~\~tt (Average) h~Cllt.t i9. ~Lll, ~\~tt-1. ~~ lllM ~ll~"illl~ dtll El6 

tlhllt i9. ~i.!'.$ltll~~ rc:t•\ll2l, ~f!~-1. dttl gEl-1.1. h~ctl ~ d...U (3\L~:>L h~ctl'li :bl.lq E9. 

~l tld. A6 ~ ~\:tLtL 
• :bl.l~El lll~dl~ ~'<I. ~'tlli :tO( h\ i9. 
• ~dl"i.t ~~ El4ltal ~tl[q i9. 

• ~ ~~ctl aen ct~ ~ ~ll~t...n dEl-1.1. h:t<ll~i ll~~~"' ttttt i9. 
~h&l. h\El ~dlltl! lltl.lctdr ~..u ~~i ~~i lll\L ~tiJ.c(l tlhl~ i9. lli.Qdl...U llht:t, ~\~ltt..U ~Q ~-1. 

~Oltll rt"i.l (3\Lfi\oi\ \L:t ~\:tltt..U \L~~i>[t ~~d ~~ i9. 



3.2 ~L:(L li.l..ttCLrtf ~Gt""li li.L'4."1L C-t.lfl.QU (Characteristics of Good Measure of Central Tendency) 

..fi~""l[ ~lfl.QU ~:(LCLrtl ~~:(L:tL-1. ~L6:t[ ~~:(Llll h& lllhttt ~ : 

(1) ct ~"l'G ~ct d.I.Lwtl[ttd :ot-1. ~L~~ ~Lcfi o&6~. 

(2) ct ~1-i."tCLL li.L2 ctli."t OL'Sld~ 3~CLL li.L2 ~~UJ. ~l.cfi o&6~. 

(3) ct 1-i.L~dl""li c.t'ti "t :otCL<=th""lL "l~ :otL'tL~d ~l.cfi o&6~. 

(4) Lctil.'tt ~~3 fltt.L:otL li.L2 ct :ot'jtUJ. ~l.cfi o&6~. 

(5) ct ~~ 1-i.L"l ~L~ o&6~. ~2~ Is ~3 "t ~1-i.~ll.i?.[l ~1-i.L'i. 3'C.""ll %'C.L %'C.L f.tt.~if ~CI.Lll.i :otLct, d.L 'C.~3 
f.tt.~[ll.i?.[lll.UJ.dl ~~~L~L..(l. i:Ell.d <:LOL(l{OL ~1-i.L""l ~Lcfi o&6~. 

(6) 12<=LL3 :ot[d li.L2i :oti!I.CLL :ot[d 'i.L""li :otCL<:LL3'i.L..(l. ct""lL tt~ ~tt-Sdl :ot~~ "1 l!lcfi o&6~. 

:otl"l~ ..(l.~""ll 1{\:l{qd.f ~[d""li 1-i.LtU..(l. ~~[ 3~~ ot...U. 1-i.L~dl""lL '!l!l~~'Slli.L d.I.L"l3 ~ct CJtttt.LOL 3~Cllli.L :otLct t9. 
(1) 1-i.l:l.t3 (2) 1-i.l:l.t~ :ot-1. :ot~ ~L..(l.tt, ~~~L~ll (3) 6t§<:L3. 

3.3 ~li.Ld:( li.l..tth (Arithmetic Mean) ~I!I.Cll li.l..tth (Mean) 

:otl ~l?.[l q~ u~R-t.ct ~~~L~L t9. 

3.3.1 ~e{ (Meaning) 

c.t'ti :otCL<:LL3"1L'i.L ~~CI.LUJ.L-1. :otCL<:LL3"1L..(l. ~<:L ~\KI.L q~ (1-{LOLCLL?.[lll.UJ.dli:Ell.ct-1. ~1-i.ict~ 1-i.l:l.t3 :oti!I.CLL 1-i.l:l.t3 ctill 

d.I.Lwtl[ttd 3~Cllli.L :otLct t9. 
~<:L X 'i.L ~1-i.id~ ll.l:i.t3-1. X q~ 'C.~L[CLCLLll.i :otLct t9. 

li.~..fi OLQlrl~ : 

~qoff~rlli.l~rtlli.ll : 

=I: xi 
n 

"'rtt.i I:xi = XI + x2+ .... + xn = :otCLc:U.3"1L XI, x2, ... , xn ""ll ~~CLLUJ.L 
:ot-1. n = :otCLc:U.3"1.L..(l. ~\KI.L 

n 

""ll~ : 'C.L"l.<:LL:otL..(l. OL'Sld~ 3~dl Cl"l.ct ~~UJ.dl "l.Ld~ :otl"l~ :ot'jOL (Suffix) i -1. ~~~ "1.~. ~!s xi -1. c.t'C.~x. 
di -1. c.t'C.~ d :ot-1. .t; -1. c.t'C.~ f ~~~. 
(36LtHQL 1 : ..fi~..fi li.l~rtl ~h o1~"1(lol[ 6:(:(1"t ~loll:(hlli. h~C:ll ~2:(1.{\ ~Wll 6:tL[q ~. :(1"t""ll ~loll:(hlli. h~~[ 

~2:(1..fi ~wtL""l1l-L~ :ti'l~1 : 

7, 13, 4, 8, 6, 9, 10, 4 

:ott:fi n = 8 

1{\:l.t3 x = I:x = ~ + Xz + ... + Xg 
n 8 

7+13+4+8+6+9+10+4 
8 

61 
8 

= 7.625 

""7.63 

:otlli., :otL Ot~"'(l{i t.~~"t'i.l ~1-i.L~Lli. 3~<=Li :ct2~L""lL li.l:l.t3 7.63 t9. 
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~!l ~rl: 

a& :utCl~..U...U!Eltdt '1,6f.lti21. ~~ dL I:U.~<:t. ltl:l.L3 (Assumed mean) A ..U. Gtt.tUOL 3~~ OL~Ld~ :tt~UJ. 61.-i.LcU :tl3L~ 

~- AM~ :bt3 ~elL :ut<t<:t. ~ ~ 6t.'ti. :utCl~'i.L lti:LL..fi :utl=tl"'.L:tl ~~ d.5 8~..{1.~ ~- :utCl~ X1, X2, ••• , Xn ltL~ I:U.~<:t. 

ltl:l.L3 A 6t.Lt. 3~CllltL :utLq ~ :ut~ dClL d~fLCldt~ d
1
, d

2
, ••. , dn q~ t.:tL[qqlltL :utLq ~-

d1 = x1 - A, d2 = x2 - A, ... , dn = xn - A 

ltl:l.L3 x ...[l~ ltltl~ -i{UJ.qClLlti :utLq ~ : 

'U. 
x=A+-' n 

Uli = dl + d2 + ... + dn 

:ut~ n = :utCl<:t.L3..-t.l....(l ~'IKI.L 

-i.L~ : A...[l ~ltd...(l %~ %~ tt.~t,o[l~ lt~:LL3...(l ~ltd 6t.t.<:t.Ldl -1.~. 

G~l~~~l 2 : ~h ~~-tl-i.i 10 ~~i ~~i ~utt "l~ ~~<a1 ct~~l~ (~~"ti) ..U~ ~ltL~1 -1l~ctl"ti ~L~<a ~ : 

126, 110, 91, 115, 112, 80, 101, 93, 97' 113 

ct~~l~-i.Llt!:.!th llll~1. 

:utJl: :utct~..U....(ll]ltdt lti21. ~Cll~ :utl"l~ ltl:l.L3..fi OL~Ld~ ~ ~d 3~~- dltLI:U.~<:t. ltl:l.L3 A= 100 <:t.~~

...(l~-1.L 3L£3ltl :utCl<:t.L3-1.L x =ut~ d~LCldL d = x- A t.:tLfqa ~-

Cl~~l~ (~~) X 

d =X -A, A=100 

:ut& n = 10 

ltl:l.L3 x = A + I.d 
n 

= 100 + 38 
10 

= 100 + 3.8 

= 103.8 

126 110 91 

26 10 -9 

:utL lt, q ~ :tt.Lt. -i.L ltl:l.L3 103 . 8 !AlA ~ . 

115 

15 

112 80 101 93 rn 113 ~-l 

12 -20 1 -7 -3 13 38 

G~l~~~l 3 : 20 ctl~~l'i.L O(.~lt[ rtlt'i.L Clot-1.-i.l"tl:.!th 55 ~9.ll li.UJ.ClCllltl ~lctll ~rll. ~H t.t.l~ ltl~lt \l~ h 
rt \\!l ~h rt~\\1 ctot-1. 45 ~9.LL -1.l~L~ ~d. ot bt~bt~ 54 ~9.ll ~d- rtlt-i.l ctot-1.-i.l ~l<tl"tl:.!th llll~1. 

:ut& x = 55 :ut~ n = 20 

lti:LL3 x = :Ex = 55 
n 

:Ex 
20 =55 

Lx = 55 X 20 = 1100 

:utLlt, :utCl<:t.L3-i.l.ort.l. ~~ClLUJ.L 1100 ~, ~ltl :tt.L=41 ~ltd 54 ~ 6t.t.a bi.L2l ~ltd 45 ort.l. ~ltLq:tL ~ita ~. 

:utCl<:t.L3-i.Lort.L :tt.L<tL :tt~ClLUJ.L :tlll:tClL ltL2 :utL\l~ :tt~ClLUJ.L...[l 8\l~ -i{UJ.qa ~ltdltl~ bt~ :utCl<:t.L3..-t. 6t.Lt. 3~~ 

:ut~ :ttL~ :utCl<:t.L3-i. 81{~~-
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~l:tL~a Lx = 1100 - 45 + 54 

= 1109 

:ctl~L l-1.1:2.li = ~~~ca "Lx 

1109 
= 20 

n 

= 55.45 

:uttl-1., ct"'r'.-t..-t.l. :ctt~l. l-L1cl.l3 55.45 rE~t t9. 
qo[[~rl ltl~rtlltL2 : 

:ut~rlrl :utL~Rt.-lClct:tQL ltl2 : 

!:tlil 1 :Qtti{a l-t.L@.dll-Li :utctal.3.-t.L x1, x2
, ••• , xk l-t.L2..[1. :utL'!Rl:utl. :ut-j:fsl{ ! 1, ! 2

, ••• , fk t9. 
:utt!l: n = :utct~.-t.l...[l ~a ~\K.LL 

=!1 +fz + ··· +h = "L~ 
x1..[1. :utL'!Rlf1 t9 ~2a 1 :utct~.-t. x1~ ~.-t.~Lctd.-t.f1 ct"'.ct l!l.Ltt t9. (>tl:ti x1 :utctal.3.-t.L.-t.L :ct~ctLUJ.Lf1 x x1 

~2a 1 j 1 x1 l!l.il.. d "'f ild. (>tl:ti x
2 

:utctal.3.-t.L.-t.L :ct~ctLUJ.L j
2 

x
2 

l!l.il. :ut-1. :utl ild. :utLOLUJ. ql{l ll.l3Ltt. 

l{\:2{3 - C>l~i:otctcil.3-tl·t"l :et.~<tlUJ.l 
X = :at <t<:t.l3-tl.£l ~{ ~ "'l.l 

= h~ + fzXz + ... + fkxk 
n 

= !:.ftx, 
n 

"'rtti "L~ X; = f1 xl + fz Xz + · · · + fk xk 

G6L~:tQL4: ~h lCl~L:tlti MCJttlo CJtLUJ.h1..U ~wtL..U~--tL h1~hlti 6~uqa ~. MCJttlo CJtLUJ.h1..U ~wtL--t1ltf:.tlh ~uf:t1. 

I ::: .. :: I ~ I ~ I ~ I : I : I : I 
:utt!l: :utLttQO. ttt:& ~a x ..[1. k = 6 r!l-t.ctl. t9. 
l-1.1:2.li ~il.!:tctt..[l otQLctil ..[1.~.-t.L 3L~l-Li ~~tfcta t9 : 

Cltlutbl..U ~Wll MCJt1..U ~wtt 

X f 

0 4 

1 8 

2 23 

3 8 

4 6 

5 3 

~-t n =52 
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fx 

0 

8 

46 

24 

24 

15 
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117 
52 

= 2.25 

:utL~, Mc.t~o c.tLUJ.31....0. ~lK.LL..-tl. ~l:l.L3 2.25 ~. 

~!l :firl : 

:utOLL8 :utcto[{rl ~L~dl ~L2 t.ltL[Cl.a '4.~rd ~otc.t oL~Ldil :c~.~UJ. c.t..-tLctctL ~L2 l:tL~a ~~ A ...0. :ut~tUJ. [!~d 

'4.~t. 3il.ltLW{ ~ :ut-1. :utCI.EI.L3"i.L x
1
, x

2
, ••• , xk"i.L A~iP.[l dQ'LCI.dl ~UJ.cfiltLWL G'4.~id, it :utl dQ'LCI.dL~i 3L~ :ctl~L..tt. 

:utCI.tt.CI. c ~l.tt., dl. c.tl:tl dQ'LCI.dlot c q~ ~LOLCI.LP.[l :utl'4.~ OL~Ldil.ot q~ :ct~UJ. c.t..-tlcfiltlil.~ ~~-

"\ _~-A _ x2 -A _ xk-A _n N :\ ::.. 
:utl~, :utl'4.~L'rt d1 - c , d2 - c 1 ••• 1 dk- -c- "l.L L!S~dL ~UJ.ltL. 

~q ~l:l.L3'i ~?1. ...[l~ J.l~L~ El"i.CI.L~i :utlct ~ : 

~~ x = A + 'i:.f';d; x c 
n 

"'rtt.i 'Lf; di = fl dl + !2 d2 + . . . + it dk 

:ut-1. n = :utct~..-ti....O. ~a ~\K.LL 

=!1 +!2 + ... +fk = 'Lf; 
..-t11:t : A =ut-1. c ...[l [!~di....O. %~ %~ '4.~t.o[lP.[l ~~...[l [!~d c.tt.aLdl ..-tP.[l. 

(§~L~~~L s : ~b c.t:c~.-t1 ~ ~Lil~1 ct~..U ~~L ~L ~ct<t ~ctLqa 3-l.cLL<t..U <tlttt (l1i.f.t21lti) ..U~-tl bt~blti ~~d~a i9 : 

<llttl (l1i.f.t2) 110 113 120 122 126 

~Cl<tl..U ~"tll 7 17 11 10 5 

3-I.CI.l<l.-tl <llttl-tllt~ ~i'l.I:Ll. 

:utt!I :utct~..-ti....O. [!~dl. ~1.21. ~- :utL'4.~ l:tL~a ~l:l.L3 A= 120 a~~-

A~iP.[l <:O.~a dQ'lctdl. 110 - 120 = - 10, 113 - 120 = -7, 120 - 120 = o, 122 - 120 = 2, 

126 - 120 = 6 ~il. 

ct.~i 1 l:actltt. 31.~ :ut..tt. :ctl~L..tt. :utcttt.ct ..-tP.[l. d.P.[l c = 1 a~~-

:utl~, :utl'4.~ d = x~A = x-1120 =X- 120 El,~~-

~~...(l OL~ldil. ...(l~ J.l~l~ ?.til. : 

<llttl (l1i.f.t2) ~CI.<tl..U ~"tll d=x-A fd 
X f A= 120 

110 7 - 10 -70 

113 17 -7 - 119 

120 11 0 0 

122 10 2 20 

126 5 6 30 

~-l n =50 - 139 
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+t.~ x = A + l:fd x c 
n 

= 120 + (-139) X 1 
50 

= 120-2.78 

= 117.22 

:utl+t., C.H:L-tl J.tctl~ +t.L2-tL ~+t.tt.-tl. +t.~ 117.22 rtf.t2 t9. 

(3~l~~~l 6 = ~LJ.~-tl :bth l?t~l~+t.t :bth ct~..u a+t.rl ~hl~ ~hl~ t.t~~ltt ~. ;t..U ..u~..u +t.l~rtl ~lut ~. ;t rct~l~+t.t 

ct~..U a+t.ct-t'l +t.~h ~u.~L. 

a+t.rl < ~ ) 206 212 218 220 224 230 

~hl-t'l..U ~'"tll 5 8 9 14 3 1 

:utct<:t.Lh-tL...O. I:E+t.d.L +t.l.2l. ~LctLP.Il :Ql.L'{~ +t.I:Lt.h...O. OL~Ld~ ~~ ~ct. h~~. d.+t.i A = 220 '4.:cit. h~~. c.t~i 

:utctc:U.3-tl.-tL A +t.iP.Il c:O.~<:t.L dq'Lctd.L -14, -8, -2, 0, 4, 10 ~it. =btl dq'LctctL+t.i +t.~"d+t. ~L+t.L.-tt. :utcttt.ct c = 2 t9. 

(lP.[ :utl'4.~ d = x~A = x-;20 <:ttS'~. 

+t.~...O. OL~Ld~ : 

a+t.rl < ~ ) ~hl-t'l..U ~'"tll 

X 

206 

212 

218 

220 

224 

230 

!'-L 

+t.~ X = A + l:fd X c 
n 

= 220 + (--6S) X 2 
40 

= 220 + (-130) 
40 

= 220- 3.25 

= 216.75 

f 

5 

8 

9 

14 

3 

1 

n = 40 

:utl+t., q~.-Q. I:E+t.ct-tl. +t.~ ~ 216.75 t9. 
73 

d = x-A 
fd c 

A = 220, c = 2 

-7 -35 

-4 -32 

-1 -9 

0 0 

2 6 

5 5 
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~rtrt ~l~kl-fclrt~~l1-l.ll : 

"'rttl~ ~l"L~ li.l~d1.1 ~"Lid~ ~dd ~l~Rl-Lctd~~lli.i 3~~ ~~. cttl~ ~~ ~l~Rl d qo[li.i ~lCl.rti ~Cl.<:LLHI....(l 

~"ttl ~:u[ct ~. tL:i~ ct. qo[li.i ~lCl.di ~Cl.<:t.L3'i.L...(li:Eli.dl :otl"L~ ~~ldl 'i.2U. ct.2U ct. qo[...(l ~~3 I:Eli.d li.l2 J.tl:d.f.t[q 

~~tl d qo[...(ll{l:l{i]l{d aCl.ltf. ~. 

~l"l<:t.l dill, l:tlit 1 :otf.i.Cl.l~ qo[ 0 - 5 ...(l :otl~Rl 7 ~. :otl 7 :otCl.<:t.L3'i.L...(l ~l=1..(li:Eli.d :otl"L~ ~~ldl 'i.2U 

ct.2U ct. qo['"Li c.t.l:ti "'f 7 :otCl.<:t.L3'i.L li.l2 li.l:l.ti:Eli.d 2.5 l:tl~Cl.lli.i :otlct ~. "'rtti d.li....(l ~l=1..(li:Eli.d 0 2U5 ~l{l...[l3l.~ 

"L~l ~"ttl ~L~ ~L1 ~. 

~~3 qo[...(l li.l:l.ti:Eli.d-1. =ll.<:t. .x...(l I:Eli.rtL dill a~-1. :ot~dd :otl~Rl-Lctd~~l li.l2 :otou(J q~['i. 3~<:1. ~d'i.l 

81.1. ttl Ol 2{1. li.l:l.t3 ~ UJ. c/l ~l3l tt . 

:otlli., li.\:1{3.-(l Ol~ld~ ...(l~ ~ "'S'6f. P.til. : 

>-~~->• ,_ - A 'f..f.d. -..""".::l" X = + _,;_, X C 
n 

"'rtti A = l:tl~<:t. li.l:l.t3 

c = dQ'LCl.dl X. - A 'i.L ~lli.l..tt. :oj,C{tf.C{ 
' 

d x.-A 
= -·-i c 

'Efpi = fldl + f2d2 + ..... + fkdk 

n = :otCl.<:t.L3'i.l..-o. ga ~"ttl 

=!1 +!2 + ..... +it= 'Ef; 

2000 3000 
~LCI.h ( ~ ) 

-3000 -4000 

1-Lil(~1..U ~~L 2 3 

4000 

-5000 

7 

5000 6000 7000 8000 

-6000 -7000 -8000 -9000 

15 25 16 12 

:otl li.l:l.ti:Eli.dL 2500, 3500, 4500, 55oo, 65oo, 75oo, 85oo ~- :otl"L~ A= 55oo a~~-

dQtCl.dL X- A :ot:!:fs~ -3000, -2000, -1000, 0,1000, 2000, 3000 P.til.. :otl dQtCl.rtLli.i li.~'dli. ~lli.l..tt. 

:otCl.tf.Cl. c = 1000 ~LCl.l2U :otl"L~ d = x~A = xlgggo a~~-
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\tll(:(.1..fi ~'lltll 
~W=lb ( ~ ) 

f 

2000 - 3000 2 

3000 - 4000 3 

4000 - 5000 7 

5000 - 6000 15 

6000 - 7000 25 

7000 - 8000 16 

8000 - 9000 12 

~-t. n = 80 

1-l.l:lli X = A + Ifd X c 
n 

= 5500 + ~6 X 1000 

= 5500 + 74000 
80 

= 5500 + 925 

=6425 

\t~..tLa\trl 
X 

2500 

3500 

4500 

5500 

6500 

7500 

8500 

:otl 1-1., :otl 1-1. "(it ...0. 1-t.LRt& :otl ct.&--Ll 1-1. l:l.t3 ~ 6425 ~ . 

d = x-A 
c fd 

A = 5500, c = 1000 

-3 -6 

-2 -6 

-1 -7 

0 0 

1 25 

2 32 

3 36 

74 

(3~LtH~l 8 : ~b ~l.S 't:(.eil wi\a\ h~~11 c:tct-1 (~l\t\tl) ..fi~ lt\tl~ ~- (3\t:(.lrl ~l h~~1\tl ~'irl\t c:tct-1 410 

~L\t ~. h~~1--tl Clct-1'11 \t~ ~U~1. 

420~ 430~ 440~ 450~ 460~ 470~ 
!~1 c:tct-1 (~l\t) 

:oil~ :oil~ :oil~ :oil~ :oil~ :uti.~ 

!~~1..0. ~'lltll 14 34 76 130 165 180 

:otl 3L~1-li '~ :otl.t9J.' lt3L~...0. ~~?.{~. :otL<l:Rl t.ltL[cta ~. ls1-lL1:tiH qol(...Q. :otL<l:Rl:otl. (>tLt. 3~dl :otl'4.~ :otl 

~~?.{~. :otL<l:Rl:otL '4.~~ t-~3 qo[...Q. :otL<l:Rl ~UJ.c/.l~. lti!.Ll-l qo[...Q. :otl:i:~li.L 410 ~Ll-l :otLtta ~. 

:otll-l, ...0.~ ~ct(>t:i :otL<l:Rl-IAd~~L 1-t.UJ.il. : 

h~1 Clct'i (~L\t) 410-420 420-430 430-440 440-450 450-460 460-470 

!~~1..0. ~'lltll 14 20 42 54 35 15 

qol(...Q. 1-t.l:l.ti:Eli.dl 415, 425, ... , 465 ~. 

<>& :otl'4.~ A= 435 a8~ dt 1-I.UJ.dl dqlctdt...O. I:Eli.dt -20, -10, ... , 301-li 1-l~:dl-l :tllli.L.-tt. :otct!{ct c = 10 ~. 

d~ :o{l'4.~ d = X~ A= X 1635 et.8~. 
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h~1 c:tot'i (~llt) h~~1..fl <iwtl 
f 

410-420 14 

420-430 20 

430-440 42 

440-450 54 

450-460 35 

460-470 15 

~i n = 180 

l{ l:l.t.3 X = A + 1:fd X c 
n 

= 435 + 121 
X 10 180 

= 435 + 1210 
180 

= 435 + 6.7222 

= 441.7222 

"'"441.72 

l{~[ll{d 
X 

415 

425 

435 

445 

455 

465 

~Ll-l, ~L 1tl~L'il c:tot'i'iL 1-ll:l.L3 441.72 ~Ll-l t9. 

d = x-A 
c fd 

A = 435, c = 10 

-2 -28 

-1 -20 

0 0 

1 54 

2 70 

3 45 

121 

,--------------------------;( ~~~ )r-------------------------~ 
8'4.~ ~L'4.<a t.L"l.<:t.L 1-I.Ll A = 415 <:t.L ~-1, c ..(1. !{LOt{ [El{d <a£-1. 1-1.\43 ~LlltL. 

~Ci, A = 440 <al. ~-1. dqlc:tctl. ~utc:tl.. 1-1.~-nl-l ~Ll-lL~ ~qt{q c h-2<al. t9 ? A ~-1. c ..(1. ~L [El{ctL <a£-1. 

q tl i1.(l l{ l:l.t.3 ~ UJ. q(. . 

~~1. 1 1-ll:l.L3'1L 61.\tL otc:tL6t.L ~1-I.L'i t9. 

C3~l~:(~l 9 : 318' ~3 :»L-ilt[ ~l~~ ~tl ~tl b'4...fl~L'il c:tl~ ~~l~l~:(L1lCi.d:(~l ..fl~ ~l't<a ~. b'4...fl~L'il 

a~l~la:(l'illt~-J.t3 ~~~t1 : 

a~l~la:(1 <~~:( ~ > 0- 10 10-20 20-30 30-50 50-70 

b'4...fl~1..fl <iwtl 3 14 32 40 21 

~L rctct~~Ll-li qo[c:i.6t.L8' ~1-I.L'i -111.[l. qoif..(l. l{l:l{[El{dL 5, 15, 25, 40, 60 t9. A = 25 acti rct~<a'il...(l. [El{dL 

-20, -10, 0, 15, 35 ~Lc:til., i-1-li 1-l~"nl-l ~Ll-ll~ ~qt{q c = 5 t9. (ti1.(l ~L'4.~ d = x~A = xS25 <a£~. 
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~=1tlQLCt:il ~'4...fi:ut1..U ~~l 
(~~:( ~ ) f 

0- 10 3 

10-20 14 

20-30 32 

30-50 40 

50-70 21 

n = 110 

+t.~ :X = A + l:fd X c 
n 

=25+ 227 x5 110 

- 25 + 1135 
- 110 

= 25 + 10.3182 

= 35.3182 

""35.32 

lt~altrl d = x-A 
fd c 

X A = 25, c = 5 

5 -4 -12 

15 -2 -28 

25 0 0 

40 3 120 

60 7 147 

227 

:utl+t., ct=1tL~Lct~L""ll +t.\:2{3 ~ 35.32 ~O)SL~ f9. 
lt ~h-tl ~L Gt :ut-i o1 :( ~L Gt : 

~LQ.t : 

..fl~-tl <=LLGtL-1. 3L~~ +t.\:2{3 ~ +t.l:l.tqdf ~l:ct.:i, ~1.?.{1. ~ J.t=1tR-td +t.Ltt €9. 

(1) d =1tl~~ :fict. Cl.llbti.LfAd ~~a f9. d:j, ~3 f.i.I.*J.d OLL@LI:ct.3 =tl?l. f9. 
(2) d ~+t."tC{L +t.Ll d+t."t OL~Ld:fi+t.i ~~UJ. f9. 
(3) ct. 6t~ti :utqal.3-tl. tt~ :utL!tL~d €9. 

(4) !Ail."'. ~1%3 ~tt.L:utl +t.L2 ct. :bt:!~UJ. €9. 

(5) d J.l+t.L~L+t.i q~ ~~ +t.Ltt €9. :utL-tL :ut~ ~ !s ~3 "t ~+t.~+t.i?.fi cll~<:LL ~+t.L-t 3t.-tl f.tt.~if-ti +t.l:l.t3L+t.i 

J.l +t.L ~L +t.i :utl.ij Lcl =1t<:L -t ~L tt. f9 . 
(6) 'l{\:2{3..{1. OL~Ld:fi+t.i 6tlti :utC{<:lL3-tL-1. ~~'1 +t.~~ :utlttC{L+t.i :utlct €9. 

o1 :( ~l Gt : 

+t.\:2{3-1. +t.l:l{qd[ ~l:ct.-tL +t.Ltt dill C3tttt.LOL+t.i adL tt~ai d""ll ..fl~-tl ~~<:LLGi. tt~L O)SL~LC{L "/l~~. 

(1) d.-tL tt~ :utl:ct. +t.l.2i :ut-1. :utl:ct. -tL-ti :utqal.3-tl...fl :ut~~ ~ tt-Sdl. ~Ltt. €9. 

(2) "ds<K-ll €9-SL-tl qoif (open ended classes) lt~Lqdl. +t.L~dl.+t.i d...fl OL~Ld:fi 3:fi ~L3Ldl. -t?.fi. 

(3) :utLa"l q~ :ut~C{L [.t:fi~~L q~ ct...fl :J.LL~~ []+t.d ~UJ.c[l ~L3Ldl. -t?.fi. 

(4) "'l :ut~3 :utqal.3-tl. "l2di ~l.tt. dL +t.l:l.t3..fl :J.LI.~~ []+t.d ~U.1:fi ~L3Ldl. -t?.U. 

(5) ~~~L~L..fl :utl~'-ll~ ~+t.L-t :fict. Lcld~d -t ~~clJ. +t.L~dl. +t.Ll +t.\:2{3 :utl~<:L +t.L~dl.:j, ~2~ ~1.3s J.t[df.t[qcet 

lt~LC{dL -t?.fi. 

(6) "/l :utC{c:M-tl.:i, +t.~~ ~ ~ ~l.tt. dl ~hL~L dill +t.\:2{3-tL C3tttt.l.oL 3~q(. tt.l.ott. -t?.fi. 
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1-l.~h 1-l.l2""ll h2~lh ~~l~""li '4.~Qll1-l.l : 

(1) ~ClJ:t.L3"1L""lL li.l:l.t3li.iP.il cll~<a IA~<:t.""LL""LL :ti,:(.CUUJ.L ~itlUL ~~ ~Ll{ t9. :tti11:ct3 ~d IA~<a..U.-1. X.- X q~ 
I 

~~.L[c:tc:tlli.i ~Lq t9 ~-1. d.P.il ~ (x. - :X) = 0 
I 

W>t<:t.L c:till 4 i:Eli.c:tL 1, 7, 5, 3 <:tiS~. 

dli.""LL li.l:l.t3 x="U=1+7+5+3 16 = 4 n 4 4 

...fi:it'i.L 3L~3li.i li.l:l.t3li.iP.il cll~<a IA~<:t.""LL ~~tL[Cl.<a t9 : 

I : - X) I :3 1 : I : I ~I I ~ (x::) = 0 I 
~~ 31.1Stt.QL I:Eli.c:tli.iP.il cll~<a IA~<:t.""LL""LL :tt:(.c:tLutl. ~~ ~~ "1~. 

--------------------------~( ~~~ )r-------------------------, 
C3tt.:(. ~Ltt<a ~c:t<ai.3"1L'i.L 5 li.iP.il cll~<ai IA~<:t.'i.L ~til~!.. d'i.L :tt:(.c:tLutl. 1acal. t9 ? ~ 21. ~~ t9 ? 
~Cl.. li.l:l.t3 ~c:tLl{...fi dli.L~ tt.~~o[l...{l 31.1:5' tt.QL I:Eli.c:t cal. ~-1. ~L:ti.L 1 ~l I:Eli.c:tli.iP.il cll~<ai IA~<:t.'i.L""LL 

:tt:(.c:tLUJ.L ~~ ""LP.il. 

(2) a& x
1
, x

2
, ••• , xnli.iP.il ~~3 ~c:tcil.3"1-i. 3LIS ~..it.c:t:(. ~~<a b q~ ~Qlc:tLli.i ~Lct ~-1, d ~QLL3L:(.li.L ~~ 

31.1:5' ~~<a a (3it:(.c:tLli.i ~Lct c:tl. ~Ltt.QL-1. ~c:t<:t.L3"1L""LL ""lc:tL :ttl;k~ li.UJ.~. ~Ltt.~ ~l i:Eli.c:tl.-1. y" y
2

, ••••• , Yn c:t~ ~~tL[c:O.~, 

"'fl{L y1 = bx1 + a, y2 = bx2 + a, ... , yn = bxn + a 

a& ~Ltt.QL-1. ~<ax ..iJ. li.l:l.t3 :X ~d ~Ll{, dl. y ..iJ. li.l:l.t3 y ltlt~c:tl li.L2 y = b :X+ a ~L ~?L..U. Gtt.l{LOL 3~ ~till~. 

--------------------------4( ~d~ '~------------------------' a ../ 
dli.L:(.L ~H""ll ~L%6f.l%'"LL 10 tt.&~tll~l....fi (jl{:(, X 'i.l~L ~-1. d'i.L li.l:l.t3 X ltlt~L. d 6f.~L...fi ~ q1{ tt.~ (jl{:(, 

1acll ~~ ? c:tit oL~<aL ~i3-SL y 'i.L li.l:l.t3 y ~tU.~I.. ~JI ~~3 d{~...{l 2 q1{ tt.~...fi Gli.:(. y = x + 2 ~~

~1. 1 y=x+2 

~l~l~ 3.1 

1. ~3 ""l~~li.i c:tlct<:t.L t9L-S...fi :tt~L~ao <!~ (~lfili.i) ...fi:it ~li.L~ t9 : 
1.0, 3.2, 1.4, 1.9, 2.4, 1.6, 1.4, 2.1, 1.3, 1.5 

t91.-S...fi <!~"11. li. l:l.t3 ~til lit. 
2. ~3 ~a ~:ttli.i 4 ~~l....fi Gli.:(.'i.L li.l:l.t3 24 q1{ OLQlc:tLli.i ~Ld{L ~c:tL. tt.Lt9utP.illi.L<=lli. tt.~ ~rls 1 ~3 

:ett.~...fi Gli.:(. "t~"t:(. 27 q1{ ~dl 21. 25 q1{ ~li. "1.1.21. 'i.L~c:tLli.i ~LeO. ~dl. a& Gli.:(.""LL li.l:l.t3 25 q{P.[l 

c:t~L~ ~Ll{ c:tl. ~~[li.i ~.LOL cal:) ~tl!s "1~ ~q(. r.:t.l{li. ~Ll{ c:tl. 21.~1. (jl{:(.""LL ~~L~ 3?{[ tt.~ tt.QL ~~[li.i 

<~·I.LOL <:tiS ltl3~ ? 

3. ~ li.lzl ~Lli.iP.ll tt.~~ 3~ca ~:ct~:ct~ :ct""LL C"l{l:({ <lll.lll.li.i) ..U:it'i.L M~li.i ~Lttca t9. :ct'i.L C"l{L:({..iJ.li.l:l.t3 ~tu~U. 

~""ll d.ll:tl (~~) 30 35 40 45 50 55 

~..fi ~wtl 4 10 15 8 5 3 

78 



~~l 0- 10 10-20 20-30 30-40 40-50 50-60 60-70 

rct~.u~:ut1..U ~~L 3 5 12 16 11 5 4 

5. ~3 li.L(J{L(J<a l:tl~..-t.L ..-t.LI:t.Lit.c:t.L 254 3'tca.-[l ct.Ld~d..-t.L ~li.tt. (Talk time).-[l li.L~dl .-[l~ l{li.L~ l-l.cil. t9. 
ct. ..-t.L ct.Ld ~d ..-t.L ~ l-1. tt. ..-t.L l-1. l:l.t.3 ~UI:tL. 

c:Url~rl1.1 ~Wt (llif.ta) 

hLGL..fi ~~l 

1.~1 ( GLL'"l ~ ) 0--7 

\t&\..fi :et~L 4 

ltl;)L (~hlt1) 5-14 

~CL~1..fi ~~l 4 

3.3.2 lli~ l{~ :ut~ ~l~rl lt~h : 

lli~ lt~h (Combined Mean) : 

4~ :uti.~ 8~ :uti.~ 

20 42 

7-14 14-21 

9 18 

15-24 25-34 

17 19 

* 

12~ :uti.~ 16~ :uti.~ 20~ :uti.~ 

57 65 70 

21-28 28-35 

12 7 

35-49 50--64 65-79 

22 18 10 

"'it :utl'4.~L."t ~ 1 ct.~ ~ ~~~1...-t.i li.l:l.L3L ~Ld ~l.tt. dL :utl'4.~ 21.--t.L ~~!m. ~~~..-t.l. li.l:l.t.3 'iiutc:fi ~ill~ ~~. 
:utLc:fi [El-l.d-1. rt~ li.l:l.L3 3~ct.Ltt. t9. ct.-1. (:Xc) ct.~ t.~L[ct.ct.Lli.i :utLct t9. l:tL~L 1 n

1
, n

2 
, ..... nk :utct.c:t.L3..-t.L l:t~Lct.dl k 

~~~1...-t.L li.l:l.L3L :ut~'ii, x;, x2 , ... , :xk t9. 
rt~ li.l:l.L3'd, ~?1. .-[l~ l{l{L~ t9 : 

- ~x; +~x2 + ... +nkxk 
x=---'---'~"----"-------"---"-

c ~ +~+ ... +nk 

G~l~~~l 10. ~h ~b2~ ltl~h-1. '"1.(>{~ ~ ! O(ll~:utl~eU ltL<l ~~1.l ltllm (3('\-I.L~1.1.1 lt~h 350 ~hlt1 ~
~fil.GL e(l :utl;)l~ ltll rt 254 ~hlt1 ~ :ut~ ~~~~e(l [l~~~ ltll rt 315 ~hlt1 ~. rt c:L~ ltll ltl~h 
Gt"'U~1.1.1lt~h ~tll.t:t1. 

:utt!I n1 = 3 li.l~, n2 = 5 li.l~, 

x 1 = 350, x 2 = 254 

ri~ li.l:l.t.3 x: = ~x; +~x2 +1Z:J~ 
c ~+~+1Z:J 

- 3(350) + 5(254) + 4(315) 
- 3+5+4 

1050 + 1270 + 1260 
12 

3580 
12 

= 298.3333 
.,. 298.33 

n
3 

= 4 li.l~, 

x3 = 315 

:utll-1., ct. ct.~ li.L2. li.L~ G!:'4.Lt...-t...-t.l. l{l:l{3 298.33 ~3li.L t9. 
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(3~LtH~Lll. ~h ~'i~~~[ ~~1. ~-i ~tt hlf~L~~Lill~l~l1:2 ~. ~~1. ~-i ~ttl...fi (3~~'il ~~hl ~1i1l 

34 c:t'li ~-i 37 c:t'li t!Llt, nl. ~'i~~'it tttltt hll~t~~I...U (3~~-1.1. ~~ ti'l~tl.. 

~cm.l. 1, ~:otl...(l :ciwtL = a ~- ~ :ot-1. ~"1. hlf~t:fi:otl...(l :cl.wtt'i lPU~l 1:2 ~l.cul!.[l ~"ttl...(l 

:cl.wtl = 2a l!.l~. x 1 = 34 :ot-1. x 2 = 37 

~~ "l-1.\cl.Lh x = ~~+liz~ 
c ~+liz 

a(34) + 2a(37) 
a+2a 

34a+74a 
3a 

108a 
3a 

= 36 

:otl"l-1., :otl~~'il t.Licil hlf~L:fi:otl...{l. (3"l{~"i.l "l-1.\cl.Lh 36 cp{ ~. 

(3~Lt!~~L12: ~h [}hal:(~~[ ~h ~~-i 1:(~ IOOrlc:Ll ~L2 20 ~LCL~~[ 5.25 ~-1.~2?.11 ~1.~ h~c:tl. 't~ rl~ ~. 13 ~LCL~'il 

~rl ~'1.~2 5.1 ~. i{~ IOOrlc:Ll ~l2 tttt!l..U ~LCL~L~l ~L~l~l ~1.~1. ~'1.~2 h2~L t!Lc:tl ~~~ ? 

~<a ~-t...O. ~\X{l 
:otl'4.~ "'ll~O.~ ~~ 1 ~'1.~2 = ~<a ~·flq~...(l ~\X{l 

= ~ '1. 'il "l{ lcl.Lh 

:otl"l-1., ~'1.~2-1. ~'i'il "l{\cl.Lh dill ~~y. 

:ott.fl n
1 

= 13, n2 = 7 x c = ~~ 20 :otl.ct~'il ~'1.~2 

= 5.25 

x 
1 

= l-l.l!.l"l-1. d.~ :otl.ct~'il ~'1.~2 = 5.1 

~~ "l-1. lcl.Lh x = ~~ + llzX2 
c ~+liz 

5 25 = 13(5.1)+7~ 
. 13+7 

5.25 X 20 = 66.3 + 7X2 

105 = 66.3 + 7x2 

7x2 = 105- 66.3 = 38.7 

x = 38.7 
2 7 

= 5.5286 

"" 5.53 

:otl"l-1., it~ ~dctl li.L2 d 2l.li.'il ~~..fl 7 :otlct~"l-li :otlt9l"l-li :otlt9l 5.53 ~'1.~2 ~lctl o&~~-
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Gtl~rl 1-t~h (Weighted Mean) : 

:utl'-1.~ 3~ !s ~L~dl-ti c.t~i :utctc:t.l.3-tl.~ ~~~ :ct~'ds-t ~l.tt. ctl. :ct~ict~ ~l:l.L3-tl. 8'-ltt.I.»L 3~ctl. tt.l.»tt. -t~. :utLc.(l 

"l~~[ct~i ~3 Lcl.il.1ll ~l:l.L3 ltlt~ctl~i :utlct ~ %-1. ~L~ct ~l:l.L3 3~ctltt. ~. ~L~ct ~~.t :xw ct1. ~ltL[ctLtt. ~. ~~3 

:utctc:t.L3-t-1. d.-tl ~~~-tl lt~l~L~i ~3 :ci'K{L~ [E~ct :utl"lctl~i :utlct ~ %-1. ~l~ (Weight) 3~ctltt. ~. :ctl~ ~ 

~~~ ~~Lctctl :utctc:t.l.3-t-1. ~~-n~ ~L~ :ut"lltt. ~. 

~l~l !s :utctc:t.L3-i.L x1, x2, ••• , xn -1. :utl"lctl~i :utlctc:t.l ~l~ :ut'jz1{ w1, w2, ••• , wn ~. 

ctl. ~l~ct ~~~ ~?1. ...[l~ l{~l~ ~it : 

:utt£1: I:w,xi = wl xl + w2 x2 + ... + wn xn 

:ut-1. I:wi = wl + w2 + ... + wn 

= ~L~-tl. :ct~ctLutl. 

(3~L~:(~L 13 : :bth fcLElL~-1. ~q;fi 1l"l:(1i.L 35 ~~L, llfb:2hc:t. 't:fi~L1il 15 ~~l :ut-1. 1fi£bth "'.:fi~L1i.L 5 ~~l 1-ttn.Ll ~. 

rl tlllltl1i.L :utl ~hl:(..fi 't:fi~L:ut11. :ot'ji1i 4, 2 :ot-1. 1 Qil:( :otl"'.Cll1i.L :btl~~. REll~"il ~Ql"il Gtl~rl1i~h 

tlll:tl. 

4(35) + 2(15) + 1(5) 
4+2+1 

140+30+5 
7 

175 
7 

= 25 

:btl~, LclEll?.ll-tl ~~l'i.l ~l~ct ~l:l.L3 25 ~~l ~. 

~l~Ltl 3.2 

1. ~3 ~&2~-i.l 75 ~ltlUJ. 3l~»l~L-1. :otl"lctl~i :otlctctl t~ ctct-1.-i.l ~~ ~ 280 ~. "'rtt.l~ 125 f!>t.~ltlUJ. 

3L~»L~HL t~ ctct-t-tl. ~~ ~ 150 ~. c.t~l3L~»L~-tl ctct-t-tl. ~~ ltltl:ti. 

btl:(lh..fi q~ <libtl ttC3 <LL "ti-S 3ol.ut. 

Qil:( 7 10 5 8 2 

GtlCl"il 2hlc:U;fi ~:(~L:( 134 125 115 97 120 
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3. ~3 :oi"l~:ttli.i 3lli. 3~dl 2 :oi"l~:tt~, 10 6<·LLE :ut.t 3 "l2lcUUJ.l ~lq [\:L3[.li li.ll qlUJ.L :utl~ t9. t.~3 C'l{~.-J.L 

qlUJ.I. ...[1.~.-J.l 3L~li-i :utl~c:t. t9 : 

:utl~<l~ bC-u.h "l2lctlUJ.l 

~ 1000 ~ 500 ~ 200 

~l~d li-~3--LL 8'-ltt.l.ol 3~.t C'l{~~o qlUJ.l--LL li-~3 ~illil.. 

4. ~3 lcl.~.uP.fi.t 7 IJ.ttt.~ ~"l~li.i li.UJ.nl ~~l--LL li.~ 62 t9. 3 ~(6:G3a tL~~l:utLli.i ct--Ll ~~l...iJ. li.~ 12c:t.l. 8l.etl. 

"'i8~ 1 atP.[l =ti.';l~[ "l~~lli.i ct--Ll ~~l--LL li.~ 68 I!Utt. ? 
(J.t~3 IJ.ttt.~ ~"l~ :ut.t ~~a "l~~l--Ll ~~l :tt~"ll t9.) 

* 

3.3.3 ~~i'l:rt~ 1-l.l.tlh (Geometric Mean) : 

~:ml1 :utN~ <tli.tt. <tl~ (J{t.c:t.lnl 31.8 ~a--~.1. :ut~l<t 3~~ ~~. a& :utN~ ~c:t.--Ll ~~ql~--LI. <thuu t.~ ~il~tetl. 

8Ltt., dL <tli.id~ li.~--1.1. 8'-ltt.l.ol 3~etl. tt.l.ott. .-J.P.[l. 

:utl"l~ ~3 8t.l8~~l et~ :utl (J{l(J{d <lli.~~. 

ltl~ 1 ~3 et:cg,...[ll]l{d ~ 200 t9. a& ~3l{~.-J.l "l~ ~letli.i 50% etltl~ :ut.t ~~ l{~.-J.l "l~ 25% etltl~ 

P.ttt.l. 8Ltt., nl. zli.l~<tl~ :utletdl li.~--Ll:utl.li.i d.--~.1. ~let 200 x ~~~ = 3oo :ut.t 3oo x ~~~ = 375 ~ P.til.. 

"'i :utl"l~ ~ li.~--Ll--Ll23letl~ ~let...[l :tt~~l~l <tli.id~ li.~--LL 8'-ltt.LOl3~.t ~UJ.cfi~ dL ct 150 ; 125 137.5 P.til.. 

:utl <l~~l~l--~.1. 8'-ltt.LOl 3~.t :utl"l~ 2 l{~.-J.l "1.~--~.~. ~let ~u.l{l~ dl. d. 200 x 1iJ05 x 1iJ05 = 378.18 ~ P.til. at...[l. 

I:Eli.d :Qi.Oll8 Ol~c:t. ~ 375 at2c:fl .-J.P.[l. 

:utt:il ~3 ~~ :tt~~l~l ~ tt.l.ott. ...[let~ t9 at.t ~~il\1.~ li-~3 3~etltt. t9. 
n lt--1. :utetc:t.L3--LL--Ll ~~ll3l~--Ll n li.l ~UJ..t ~~il-n~ li.~ 3~etltt. t9 :ut.t d..t G et~ t.~lfetltt. t9. 

:utlli., n :utet~.-J.L x1, x'l! ... , xn li.ll 

~~ll\1.~ li-~3 G = ~~ Xx2 X ... xxn 

8"1.~.-J.l 8t.l8~~l li.ll :utl"l~ ~~il-n~ li.~ ~i\.1{1.~. 150 :ut.t 125 :utl ~ =ti.W{l at 23letl~ ~let t.~l[ct t9 ct--LL 

G = ~150x125 = 136.93 P.tltt. t9. 

8ct :utl <l~~l~l.-J.L 8tLtt.LOl3~.t ~ l{~.-J.l "1.~...[1. etJ.n...[li]l{d 200 X 136·93 X 136·93 = 375 ~ P.til. at :utl"l~ 
-~ 100 100 

:Qi.Oll8 Ol~c:t. I:Eli.d at2c:fl t_9. 

--~.1~ : a& :utl~c:t. ~c:t.li-i p % etltl~l. P.ttt.l. 8l.tt. nl. et~c:fli:Eli.n 23letl~li-i (100 + p) c:t.'Ufi~ "'rtt.l~ :utl~c:t. I:Eli.n 

p % ~2dl. 8l.tt. nl. ~2c:fli:Eli.n 23letl~li-i (100 - p) a'Ufi~. 

t.l"lc:t.l d~1 "'i 31.8 li.~--Llli.i et:cg,...O. I:Eli.d 20 % ~21. 8Ltt. ctl. ct li.l:tt.t ~ct ct...O. I:Eli.ct 23letltlli.i 

(100 - 20) = 80 ~etli'L. 

--1.1~ : :utl~<:L :utetc:t.i.3.-J.L x
1
, x'l! ... , xn li.ll :tl.li.Ld~ l{~...[ll]l{d ~~~li ~~ll\1.~ li-~3 at2c:fl :utP.tetl ct.-J.lP.[l ~ 

8Ltt. t9. ~2~ 1 :X~ G 

~ t.t.~i :utctc:t.h--L1..fi a1-1.ct :tt~bfi 81~ rll ct x = G P.tl~ t9. 
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G~l~:(~l14 : ~! (q«tt..:(..fi et~hti ~H c;t~1lti ~-j,i1l 15 %, 18 %, 13 %, 20 % c;t~t..:(1 ?.ttt.1 ~. 

et~-tl c;t~l:(t....fi ~~:(l~l 1ltllet1. 

~Jl, et~·-U etl:tl~L...(l I:E"l--..nl G!Letl~"l-li ~Ltll ~LetL2{l ~L'4.~ ~·hm "l--..L2 ~~Lht..~ "l--..l:l.t! etl'4.~~

q~-tl etl:tl~L...(l G!Letl~ ~L-t"l-li canL ~L'4.~L-i.. ~etc:th-tl.. ...(l~ ~"'f(tt "l--..UJ..i\... 

X1 = 100 + 15 = 115 

x
3 

= 100 + 13 = 113 

x2= 100 + 18 = 118, 

x
4 

= 100 + 20 = 120 

= tf115 X 118 X 113 X 120 

= ~184009200 

= ~13564 .. 9991 

= 116..4689 

"" 116..47 

~L"l-1.., ~L ~H et{"l--..i ?.1.~<:1. et~etl:tl~L...(l ~~~L~L 16..47 % ~ .. 

-t1~ : ~Jl 4 !! ~UJ.. ~UI:tetL "l--..L2 184009200 'i qo[~UJ.. ~UJ..Clc:t. ~ ~-1.. d.-i q~ qo[~UJ.. al~c:t. ~ .. ~L ot ~ct. 

8 1 ~UJ.. ~UI:tetL "l--..L2 qo[~UJ.....[l >~..att.L ?I.~L et"ld !~cfl '4.~ .. 

(3~1..~:(~1.. 15 : bt <t~t..~1-t1 ~~~'tl:( ltf4! 2 ~. ~ ~! <t~t.. tJ{\~ <t~t....U 4 Ot..~U ~1tt., rl1 rl <t~t..~1 ~~~1. 
l:tL~ Is -tL...(l ~"tt.L x1 = a~-
dl d-tL2{l 4 OL~Il ~Ltt. d.cfl c.fl~ ~"tt.L x

2 
= 4a ?.tit .. 

G=2 

G = ~~Xx2 

2 = ~ax4a 

2 = ..,f4;l 

2 = 2a 

.. a= 1 

~L"l-1.., >L?.t"l-1.. ~"tt.L x
1 

= a = 1 ~-1.. c.fl~ ~"tt.L x
2 

= 4a = 4 "l--..cil ~ .. 

G~l~:(~l 16 : b\ <t~t..~1 9 ~-116 -tL ~ltlrl:( ltf4! ~-1 ~~~n:( lt~ ~~~1 ~-1 ~!t..~1 h x > G. 

~Jl x
1 

= 9, x
2 

= 16 ~-1.. n = 2 

~"l-lin~ "l--..l:l.t! x= ~ = 
9

;
16 

= 
2i = 12 .. 5 

~~U'tl~ "l-1..~3 G=~x1 Xx2 =~9x16=.Ji44=12 

x = 12 .. 5 ~-1.. G = 12 ~LetL2{l x > G 

~~~'tl:( ltf4!-tl ~lQ-1.. : 

(1) d ~L~~ ~d C"ltl"tt.Lltld ?.1.~<:1. ~. 

(2) ct. 61.\:ti ~etc:t.l..3-tl.. '4.~ ~LI:tL~n ~ .. 

(3) Lctit~ ~(O/s'3 att.L~L "l--..L2 ct. ~tt.l..ott. ~ .. 

(4) d-i..L '4.~ ~[d "l--..L2i ~-1.. ~[d -i..L-ti ~etc:t.L3-tl.....(l ~~~ >L"l--..L~L"l-li ~1..~ ?.I.Ltt. ~-
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n l&ctli 'lG-Cll?ilS'~]~ 
t8 

·@ hlb'@ t(F'P l'il:mlt e-~mlt TI·•Qllt1J 11~1: 'tJ lltl: 1ltlffi~ lltl: ·111b~~ lt~ @ 1lt!S--1: lJ-"~lJ.lbltl: 

t~ lltl: Jt 11 tltl: Jt OI l)'alb'ta S"OI = 1}0z = ~~u '\? @ 1,}--~bltl: OZ 1lt1P~llt 'F.>~lltl: t l,_cl'l:\ 

"@ hlb~~ 

l'il:mlt t"~ ~blltl: 1lt!S--t 1--~l,[.lbltl: 1t 8 t '@?~ (11~1) 'I? h~ 1,}--~l,[.lbltl: SI 1lt1P~llt 'F.>~lltl: 't!F'P l'F.>l<tl'3 

'Pltl) ~1--~l,[.lbltl: llt (1!u) = W l'il:mlt 

: @ ~l'itl: 1ltlb'I:\'Q6 '\<)Jiolt ~~ l'il:mlt 1,}--uX ' ••• 'ZX '
1
X 1,}--~b'itl: U 

·@ 'th. 1bb9'Qc 1ltlt.!f l'Pc'P'@ lb'taltl: l'P~ll: t"lJ-"~lJ.lbltl: '[)'alb~ ~lb'I:!'Q6 'Plt1J lf.l~lltl: 1ltmlt '@lh.lltl: 

: ~llt zy~llt 'P~llc'bltl: 
: lf'P1&1c 1}-l'il:~lt 

·@ 11~ 1'Pblc'l:! 'Plt1J ~lltl: l)'al'il:mlt 1,}--~lJ.lbltl: % os t"ltl: @ 

11~ lib lJ'al'il:mlt 'Plt1J ~lJ-"~lJ.lbltl: % os tta1lt1P~llt 'I? ~uw -elF eRa~ ·@ hlbJ16'3 'tb w t"-e ·@ ~lltl: 1ltlbc~ 
'Pl!]lh<tllP t!F'P l'il:mlt t"'Plt1J ~1--~bltl: 'F.>~lltl: 1ltmlt 11---e 1'Pb9'Qc 1ltlt.!f l'PC'P'® 1: l'P~ll: t"1P~llt 'F.>~lltl: 

: (uewaw) l'il:~lt 

·@ hlb~~ 'Q6lc~'R h~ll%1: t"'Q6lc~'R lltl: '[)'alb~ 1Pblltl: 1ltlb'I:!'Q6 'Plt1J ~1JI61'Pl6 t"ltl: 1JI6116'3 \~Jlll: 

'l'il:mlt t"lF~ lcl,_hh.E) 1,}--l--~l,[.lbltl: l'Pblltl: ch. 1--11%1: 'R9il,_ll: ~~ sr~J 1'Pb9'Qc 1ltlt.!f t"'l?lt1J ~'F.>ll: 'F.>~lltl: 

Jaltl: l"t"£ 

·@ h.llt h~ll%1: l&h. 1J161'Pl6 t"ltl: 1J16116'3 \~l3ll: 'P1ch.E.J l'il:mlt ·@ hllt 11~11~ ~~ lltl: ·@ hlb~~ l'il:mlt t"~ 

@ hllt hcl,_h llb 16lc~'R 'h--ltl: ~~ 1lt~~~h 1Plltl: ·@ hlb~~ lt-e 1)-al--}31a b)'l3]~~lt ~'R ~?~ ~1,}--~l,[.lbltl: 
11--lP~llt 'F.>~lltl: t_b ~mlt 'I? h~ 1P)'h 1--fcl'F.> '\?"Cl6 lltl: ~ "hll&lc 16lc~'R hcl,_h ~mlt '\? h~ ~ 1,}--~lJ.lbltl: 11--11-

~ltl: t"ltl: 1?1,.lt ~ltl: 1lt-e t"ltl: 11~ 1111-a 'P~'P~ -elF l ... llt'R 'Rlh'Rlltl: ~16lc~'R 1,}--~lJ.lbltl: ~ t Ji~ '@lhlltl: 

: 'L~16J'P16 't~6]16'3 't~Ja'Pll: 'l'il:~lt 

(aSe.IaAy ]BUO!lJSOd JO samseaW) h1lt Jl--161c€le 'tl1}-11%1: t"£ 

"'Q:lln~ t"lF~ lcl,.hhE.J 1,}--~mlt c'P-'Q&fc 16lc~'R 
~c'P'l'l: l'F.>~~ 'Rlblt 1ltl,_'Rb~ 'tJ lltl: . @ lh~ 'Rlblt 1,}--l}t~ tSZ ~lblnlc'J"t t"ltl: l}t~ SI ~lbltl,_'R ~tteliZ ~~ (£) 

"'I,.'I:\'Q6 -elF hcl,_h 16lc~'R 

~lcl'R1'3 ·@ hl'ta l,_cl'R1'3 ~'311--% z t"ltl:% s '% L'% OI ~.!f~ltl: 1ltll<tb ell!: l'F.>~h 11---e 1lt'Plt1J ~l--lJ6lt ~~ (z) 

"'Q:lln~ 16lc~'R ~lh<t~ ~wPt:'h 1'F.>~1b t"lF~ lcl,.hhE) 1,}--~lt c'P-'Q&fc 

t 'z '£ 'I '6 's 'I 'z 
"@ ~]16'3 lh<t~ ~wPt:lt 1'F.>~1b 1ltll--~lt l'F.>63lh. ~l,_ltl:])all3~ 8 11--Jcb ~~ 1P~llt ~~~ (y) 

£"£ ll1~1~ 

l ltt l hll&lc hcl,_h ~ 16lc~'R sw 
"ll:!'Q6 ~lt c'P-'Q&fc t"ltl: ~lt c'P1lt'R 1J--'I?lt1J ooi 's 'L 'I 

' ( ~i>"K ) .J 

·@ hlla '!F1'3ltl: llb lF'Pl&lc ~-e 'I? h~ ~1'1:\b lh<t~ ~1,}--~l,[.lbltl: ~ (£) 

·@ 1F1'3ltl: lF'Pl&lc ~-e (z) 

"@ hW16 l}I'Q6 ~lt c'P-'Q&fc J1o '\? h~ 1--'1:\ 'Pltl) ~1,}--~bltl: 1'1=1'19 ~ (I) 

: lt>1'F.>ctc 11--~~lt cll'{!&fc 



G~l~~~l 17 : ~~l ~~l ~~l~lti ~b ~bG~lti Gr'tl~-t etq~ ~bltt..fi ~~l 80, 85, 90, 92, 68, 80, 12, 63, 

55 ~- Gfttl~-t-tllt~~ itt~tct1. 

:t..~.&ct.L :rs~~i oiJ.oCI.a ~ct.al..&--t.l. ...(l~ ll~L~ ~ : 

~.~.~.n.w,w.~.oo.n 

~t:!I n = 9 

~l:l.L~ M= (n~l)~L ~ct.al..&--t...{l []~ct. 

= (9~~)~L ~ct.al..&-t..{l []~ct. 

= 5~L ~ct.al..&-t..{l []~ct. 
= 80 

~L~, ~L ~bG~--t.l (:kttLt.--t.--t.l. ~l:l.L~ 80 ~.&~1. ~. 

G~l~~~l 18 : ~b ~~tU-tl ~<K·U 10 ~ct~-tl -t~L (~ltl) ..U~ ~lit~ ~- -t~l-tllt~~ ~u~1. 

261.5, 257, 258.5, 260, 265, 249, 255.5, 262.5, 264, 267 

=<L&ct.l :fs~~i oiJ.oct.ct.i ~L ~ct.al..&--t.l. ...(l~ ll~L~ ~Lct.il. : 

249, 255.5, 257, 258.5, 260, 261.5, 262.5, 264, 265, 267 

~l:l.L~ M= (n~l)~L ~ct.al..&--t...{l []~ct. 

= (lO;l)~L ~ct.al..&-t..{l []~ct. 

= 5.5~L ~ct.al..&-t..{l []~ct. 
5li.l :utct.c:t.LH..fi ~ltd.+ 68l :utct.c:t.h-t..fi ~ltd. = ~~~~~~~~~~~~ 

= .:::..26:;_:_0--'-:+~26::..::1=-.5 
2 

= 260.75 

2 

~L~, ~~ttL--t.L ~r.t.& --t.qL--t.l. ~l:l.L~ ~ 260.75 ~. 

G~l~~~l 19 : ~b ~L~~ltl 11 b\{<tl~~l ~- ~lltlefi ~eU ~l~l 'tOll~ ~~lCldl 7 b\{<tl~~l-tl ltl~b 'tOll~ 
( ~ ltl) 4500, 2100, 3400, 3600, 2500, 4200, 1500 ~. t.t~l b\{<tl~~l-tl ltl~ 'tOU~-tl lt~~ 
!2~1 ~? 

~L~a ~L~dl~i 12ai.& ~ct.al..&--t.L ~~Lct. ~. ~l't~L-i. ~L~ ct.!'! 'tOLL~ "HLct.ct.i 4 .&~=<LL~~L--t.L 'tOLL~...(l f]~ct.L 
~L~cll--t.~. 

"-l.L~ 1, d....(l f]~ct.l. :t..~.&ct.L :rs~~i ~~:fs~ a, b, c, d ~. ~L :t..~.L~ f]~ct.l. ~L~a ~ct.al..&--t.l. .&~ct.i ~1.21. ~ .&L~~L 

1 ct ~L~ ct.!'! ttou~ "-l~Lct.ct.L .&~=<LL~~L--t.L \tOLL~...(l f]~ct.L ~. 

t:S.Ct ~l't~ ~L ~L~dl-1. =<L&ct.L :fs~~i oiJ.ocfi~. 1500, 2100, 2500, 3400, 3600, 4200, 4500, a, b, c, d. 

~t:!I, n = 11 

~l:l.L~ M = (n;l)~L ~ct.al..&--t...{l []~ct. 

= (11;1}~L ~ct.cil.&--t...{l []~ct. 

= 6sL ~ct.cil.&-t..{l []~ct. 

= 4200 

~L~, ~L .&~:t..~.L~~I.~i ttOLL~--t.l. ~l:l.L~ ~ 4200 ~. 
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c:t ;)[[~rl 1-tl~rtl. 1-tll : 

~<lrlrl ~l~Rt.-fclrl~~l 1-tll : 

l:f.Lit 1 ~3 <t<::t....U i:E+t.dL x1, x'l! ... , xk +t.Ll ~L'!Rl~l. ~~:fs~ !" / 2, •.• , ~ t9. 
:otL'!Rl-Lcld~~L+t.i :otc:t<::t.l.h-tL ~L+t.L~ :fict. <t&dl :fs+t.+t.i ousctai ~1.~ t9. <t&dl :fs+t.+t.i ousctai :otc:t<:li3-tl.-tt 

:otL'!Rl Lcld~~L +t.L2 +t.l:l.t.~ ~UI:f.c:tl +t.L2 :otl'-1.~ ~<ttfl :otL'!Rl-tl. C3tt.~l.ot h:fi~. 

:ott:il +t.l:l.t.~ ...Q.~ ll.+t.L~ ~UI:f.c:tL+t.i :ottct t9 : 

+t.l:l.t.~ M = (n; 1)+t.t :otc:t<:U.3-t...U I:E+t.d 

~~i n = !, + / 2 + .... + ~ = "1:.1; = :otc:t<::t.l.h-ti....U ~a ~'lK{t 
(3~l~~~l 20 : ~h 1-t~--tlltl ~h Cl,;)[lti ;)l~~lot~ ~t!~l fclE.U~~L..fi -tll:f. ..fi~-tl hl~hltl ~~L[ct~ ~. fclE.U~i\o 

;)1~~tot~ ~c:t<t.I...U ~~t-t11-t~~ ~u~t1. 

fclE.U~-tl ;)l~~lot~ ~c:t<t.L..fi ~~l 

fclE.U~~L..fi ~~l 

5i.~~lot~ ~c:t<t.l..fi ~~l X 0 1 

fclat~~1..U ~~L J 8 12 

~<~.4\ ~l~Rt. cf 8 20 

:ott:il n = "1:.f = 53 

+t.l:l.t.~ M = (n;l)+t.t :otc:t<::t.Lh-1....U I:E+t.d 

= (532+ 1) +t.l :otc:t<::t.l.h-t...U I:E+t.d 

= 27+t.L :ot c:t<:li3-t ...Q. i:E+t.d 

0 

8 

2 

18 

38 

1 2 3 

12 18 9 

3 4 5 ~{ 

9 5 1 53 

47 52 53 -

~<ttfl :otL'!Rl tt.~?.fi ~~a ~lhl~ 1 21 +t.L?.fi 38+t.L :otc:t<::t.Lh-tL...U I:E+t.d 2 t9. 
ct.?.U 27 +t.l :otc:t<:U.3-t...U I:E+t.d 2 t9. :. +t.l:l.t.~ M = 2 ~c:t~L 

:ott+t., Lcl.at~W.s Ol.~~t~ ~c:t~I....U ~'lK{t-tl. +t.l:l.t.~ 2 ~c:t~ t9. 

4 5 

5 1 

(3~l~~~l 21 : ~~l ~~l 2l~l\l~1-1 ~h ~tt.l.i 2l~tt. h~c:tl 1-tll ~l;)l~l <1.1-t~ ..u~..u 1-tl~rtl.lti ~l~~ ~ rl tt.~?.ll. 

at~l't;)t-tt <t.1-t~-tl.1-t~~ ~u~t1 : 

at~l't;)t-t1 <1.1-t~ (lltf.ta) 10 11 12 13 14 

2l~l\l~1..U ~~l 5 7 8 15 5 

2l~l\t;)l-1.l <1.\t~ X 10 11 12 13 14 

2l~l\l~1..U ~~l f 5 7 8 15 5 

~<~.4\ ~l~Rt. cf 5 12 20 35 40 
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=bl.t!I n = Lf = 40 

li.l:l.t.~ M= (n; 1)li.L =bl.ct<:t.L3-t..U r&li.ct 

= (40t) li.L =bl.ct<:t.l.3-t..U rEli-ct 

= 20.5li.L =bl.ct<:ill--t...[l r&li.ct 

2 

:OU <>i.Md :otL~Rl-lcld~'SL-tl :otCL~ =ltci.dl 

z+t.+t.i .fi~ ~"lft.t ~. 10, 1o, 1o, 10, 1o, 11, 11,11, 

11, 11, 11, 11, 12, 12, 12, 12, 12, 12, 12,112, 13,1 

13, 13, ... (3"4.~bct :otCL~h-tl.1 R~~'SL 5~di ~~ 

li.L!L~ 1 20.5~ :otCL~h-t 12 <>tot 13.fi ~~~Lli.L ~. 

~<p.fi =bl.L'!_Rl=bl.l. "4.:(.?.{1. ~~a ~LW{ 1 13li.L ?.{1 20li.L =bl.ct<:t.L3-ti...U r&li.ctL 12 i9 =bl..t 21li.L =bl.ct<:t.L3-t?.{l 35li.L 

=bl. ctat3-tl. ..U rEli-ct 13 i9 . 
ct.?.{l 20li.L =bl..t 21li.L =bl.ct<:t.l.3-ti...U r&li.ctl. =bl.-:!:61{ 12 =bl..t 13 i9. 

M - 12+13 
- 2 

= 12.5 

=bl.Lli., 2L8r4.oL-tl ~li.tt-tl li.l:l.t.~ 12.5 [1{[.12 i9. 
~rlrl =bl.l~Rt.-fctrt:(~L lU2 : 

~dd =bl.L'!_Rl-[Ctct:(.~Lli.i <t<:t...U r&li.ctl qoi:f-tL :tcl.~tt.li.i =bl.L"4.clJ. ~Ltt i9 =bl..t d ~Lli.L"-1. :fict. <l&dl zli.li.l :>lloCtclJ. 

~l.tt i9. =bl.Lctl rEffiL=bl.Lli.i l{l:l.(.~ ~il~ctl li.L2 =bl.L"4.~ ~<ttll =bl.L'!_Rl=bl.l.-tl. G"4.tf.LOL 3:fi~. =bl.L ~<ttll =bl.L'!_Rl=bl.L ct. <L<:t.-tl. 

li.l:l.t.~ 3ttl qo[lti =bl.LCt i9 ct. t.~L[ct~. ct. li.L2 =bl.L"4.~ li.l:l.t.~-tl. qo[ = (~) li.L =bl.ct<:t.L3-t-tl. qo[ <:~.8~. 

mi n =!I+ !2 + .... + fk = Lf = =bl.ct<:ill--ti...U ~a ~'l>tll 

=bl.t!I l{ l:l.t. ~ ~u. ~ Cll li.L2 ...[l ~ -tl ~ ?1. -tl. 8"4. ttl. OL 3:(. Cll li.i =bl.L Ct i9 : 

1'1,-cf 
l{l:l.(.~M=L+ ~xc 

"'ftti L = li.l:l.t.~-tl qo['ds =bl.~: ~li.L~ 

cf = li.l:l.t.~ qo[-tL :o{OLLG-tl qo[...[l ~<!.til =bl.L'!_Rl 

f = li.l:l.t.~ qo[...[l =bl.L'!_Rl 

c = li.l:l.t.~ qo[...[l qo[c:i.(J{L8 

C3~L~:(Ql 22 : :b\h bt .. hltl ~:"( ~Cl~ ~:(lit~t.L ~h..fi ~~Li ~l~Rt.-fctrt:(Ql ..fi~ ~ltLQl ~ : 

~h..fi ~~l 0-39 40-79 80- 119 120- 159 160- 199 

~Cl~l..fi ~~l 2 14 23 7 4 

~:(Lit~l ~h..fi ~~l-tlltl:.tt~ tltf:tl. 

=bl.L"4.~ ...[l~ t.~L[Cl.I.L J.lli.L~ ~<ttll =bl.L'!_Rl-[Ctct:(.~L 1{UJ.cfi~ : 

~h..fi ~~l 0-39 40-79 80- 119 120- 159 160- 199 

~Cl~l..U ~~l 2 14 23 7 4 

~<1.4\ =bl.l~ld 2 16 39 46 50 
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:at& n = '£ f = 50 

'l-t.l:l.t.~-tl. qof = (~) 'l-t.L :otct<:~.l.3-t-tl. qo[ 

= (5~) 'l-t.L :otct<:~.l.3-t-tl. qo[ 

= 25'l-t.L :at ct<:Lt3-t -tl. q o[ 

~=~.t.tfl :otL'!;Rl:otl. '4.~~ "'SS.~0.li.L3LtL 117'l-t.L :otct<:LL3-t~ 39'l-t.L :otct~-1. ~l:[l c.tl:ti "'S' :otct<:LL3-tl. qo[ 80 - 119'l-li 

~ 'l-t.L2 2t 'l-t.l:l.t.~ qo[ ?.Lit. 
:otl :otPLctl~ l-1.3L~-j qo[3~~L ~Lctl~ :otl'4.~ qo[~'l-t.L '4.~1!-[l qo[-ti ~'l-t.L!Jil.§:otL 1{UJ.c[l~. ct~ 'l-t.l:l.t.~ 

qo[ 79.5- 119.5 actL.it. 

~q, L = 79.5, cf = 16, f = 23, c = 40 acti, 

= 79.5 + 252J16 X 40 

= 79.5 + i3 X 40 

= 79.5 + 3;~ 

= 79.5 + 15.6522 

= 95.1522 

= 95.15 

:otl'l-l, t.~ ~q~ ~ ... 3'l-t.L ('l{~L~<:LL ~3-tl 'l-t.l:l.t.~ 95.15 ~-

G~l~~Ql 23 : 75 Mc.t.L-tl it?J,~-tL\U~ "l~..fi ~& ..U~-tl hltehltl ~it~ ~. ~ Mr,i\lti. it?J~-tl "l~.U ltl:.lt~ ~u.lil. 

it?J~-tl "l~ ( ~ ) 200 ~~ 400 ~~ 600 ~~ 800 ~~ 1000 ~~ 1200 ~~ 

Mt.t1..U ~~l 2 8 

"l~ ( ~ ) 200 ~~ 200-400 

Mt.t1..U ~~l 2 6 

~=~.~.4\ :otl<"!Rl cf 2 8 

:at& n = 'i:.f = 75 

'l-t.l:l.t.~ qo[ = (~) 'l-t.L :otct<:~.l.3-t-tl. qo[ 

= rn 'l-t.L :otct~-1.-tl qo[ 

= 37 .5'l-t.L :otct~-1.-tl qo[ 

17 32 57 75 

400-600 600-800 800 -1000 1000 -1200 

9 15 25 18 

17 32 57 75 
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~<ttfl ~L1Rl \I.~~ "'ll~ll ~1.3LtL 1, 37'~ ~."1. 381 :b\q.i 6i."i. ~ct.a~.-J.L qo[ 800 - 1000li.i :tt.li.L~aL i9. ct.~ 

l{U{~ qo[ 800- 1000 ~it. 

~21.. L = 8oo, cJ= 32,J= 25, c = 2oo ani 

"'--cf 
M=L+ _2_xc 

f 

= 800 + 375 - 32 X 200 
25 

= 800 + 5·5 
X 200 

25 

= 800 + 1100 
25 

=800+44 

=844 

~Lli., ~L M~L.-J.L li.L~ ~~l.a.-tL "1.=1{.-J.I. li.U{~ ~ 844 i9. 

G~l~~~l 24 : ~! ~L-l~ltl ~~l ~~l ~Cl~ ltl't~ ~c:U-tl ~~'t~Li ~~ (ppmltl) ..U~ ~ltl~ ~. ~~'t~l-tl ~~-1.1 

lt~~ ~u.~1 = 

~~'t~Li ~~ 250 h 270 h 290 h 310 h 320 h 330 h 340 h 
(ppm) rl~ Cl~ rl~ Cl~ rl~ Cl~ rl~ Cl~ rl~ Cl~ rl~ Cl~ rl~ Cl~ 

~Cl:tt.L..fi <i~L 150 133 108 76 41 20 7 

~t:![ '~ ~· J.l3L~'i ~<ttfl ~L1Rl-Lcl.d~~L ~L~a i9. ~l\1.~ d \I.~~ ~L1Rl-Lcl.d~~L dli."t '~ ~Lt9L' J.l3L~...(l 

~<ttfl ~L1Rl~L \l~L ~UJ.c.[l~. 

~~'t~Li ~~ 
250-270 270-290 290-310 

~Cl:tt.L..fi <i~L 17 25 32 

<i<ttll ~l~Rt cf 17 42 74 

n = Lf = 150. ~t:![, ~:tlli.L.-J. qo[c:i.~L8 i9. 

l{U{~ qo[ = {~}li.L ~ct.ai.3.-J..-J.L qo[ 

= e~0)li.L ~ct.at3.-J..-J.L qo[ 

= 75li.L ~ct.al.3.-t.-tl. qo[ 

310-320 320-330 

35 21 

109 130 

~<ttfl ~L1Rl \I.~~ "'ll~ll ~1.3Ltl 1 751 ~ct.aL3.-J. qo[ 310-320 li.i :tt.li.L~a i9. 
ct.~ l{U{~ qo[ 310- 320 ~it. 

89 

330-340 340 h 

rl~ Cl~ 

13 7 

143 150 



~q, L = 310, cf= 74,/= 35, c = 10 etcti 

(1!)-cf 
M=L+ -2-xc 

f 

= 310 + 753s74x 10 

1 = 310 + 35 X 10 

= 310 + 10 
35 

= 310 + 0.2857 
= 310.2857 

""310. 29 

:utl+t., J.l~"'l~l-tl «1.~-tl. +t.\:l.t~ 310.29 ppm~. 

+t.~~-tl ~l~ ~-1, o1~~l~ : 

~l~: 

(1) d OL~ld~ 3~Cl.L+t.i :ut-i. ~+t."'(Cl.L+t.i ~~UJ. ~. 

(2) d l-t~~~l~ ~UJ.c:{l UW! ~. 

(3) d :utlet"l 1.1.~~ ~U.I{l ~l3ltt ~. 

(4) "'rttl~ :utL'!_Rl-fAct~~L+t.i 'j<K-LL ~~L-tl qoif ~ltt ctt.L~ d ~3+t.L?I. ~~~L~L Ub-tt 61.-i. ~. 

( 5) :utl:d +t.L2i :at -1. :utl:d ort.L-ti :at ctal.3-tl ..[l d. ort.L tt ~ :uti.~ :at~~ ?.tl tt ~ . 

(6) 12clJ.3 +t.L~dl '1_2dl ~ltt dltt~l d ~iJ.I{l ~l3ltt ~. 
oh.~l~: 

(1) d. ~1.~~ ~d. Cl.I.LwtLIAct ?.til.a -t~. 

(2) d. 6t~ti :utctal.3-tl. 'H :utLitL~ct ~l.d or~.~. 

(3) IAiL"'l ~~3 ~ttt:utl. +tt'2 d. :ut~ut. -t~. 
( 4) +t. \:l.t3-tl J.l +t.l ~l +t.i d :uti.~ ~ ~ ~ . 

~...q ~l..U~ 1-tl'{ : 

:utltt~ ~~ 1 +t.l:l.t~ :utttta +t.L~dl-1. &t ~~"lL fA<+t.t.oiJ.+t.i ct~~ ~. &1.6 ct"lct :utltt~t-1. ~c:Q. (E+t.cil..U "/(~~ tt~ ~ 

1 at :utttta +t.L~dl-1. 2 ~ ~ IA<~uoiJ.+t.i ct~~dl ~tt. ~q_ :utltt~ 12cl.l.3 :uttc:Q. ~u..Utt ~ht~U...U. :ut~L~ 3~~. 

~~~b1 (Quartiles) : 

~&dl :fs+t.+t.i oiJ.octEI.l :utlttEI. +t.L~dl-ti :utctEI.l3-tl-i. at ?l.~l (E+t.ctl ~l~ ~~"ll ~LOL+t.i Cl.~~ ~ d (E+t.ctl-1. ~g,?-(3) 

3~ctltt ~. :utl ?l.~l ~g,?-(3)-i, :ut-:j,:fs~ Q1, Q2, Q3 Cl.~ t.~Lfctltt ~. 

:utLtLa +t.L~dl..[l J.l~l+t. 25 % (E+t.ct.l Q
1 
d~ :utl~ ~ltt ~, ~H tt~.-0.25 % (E+t.ct.l Q

1 
:ut-i. Q2 ..[l q~ 

~l.tt ~. 25 % (E+t.ct.l Q2 :ut-1. Q3 ...[l q~ ~l.tt ~. d~ 50% (E+t.ct.l Ql :ut-1. Q3 ...[l q~ ~l.tt ~ :ut.t 25 % (E+t.ctl 

Q3 ~n. ct!:Js ~l.tt ~. 

:utltt~ 34!. ~IAJ.~ 1 j +t.L ~g,?-[3 Q. ct~ +t.L~dl-tt ~ctL ~tot tt~ ~ 1 ct+t.i 25 j % :utctal.3-tl. Q. at2ai 1 d.~ 
J J 

:utl.~i ~l.tt ~. (j = 1, 2, 3) :utL+t., Q
2 
~ :utl.m (25 x 2) % ~2ei. 1 50 % :utctal.3-tl. ~il. d.~ Q

2 
= +t.l:l.t~ = M 

lot~~ +t.l2 : 

50% 

M 
90 

50% 



hllt Jl-~~ J¥ll't!-ilt 
16 

,SH19f,l]c'b 'IJ-"]c'b 11--·cl = :J 91lc)f,l]c'b 'IJ-"]c'b 11--·a = :J 91lc)f,l]c'b 'IJ-"Jc'b 11--'f) = :J 

~bll•t ~bll<t ~b1l'l: 
{ 

'IJ-"]c'b 11--·cl = f 
{ 

'IJ-"]c'b 11--·a = f 
[ 

'IJ-"Jc'b 11--·a = f 

~b1l'l: l}l'tl:~ ~b 1l'l: lP 'tl: ~ ~b1l'l: l}l'tl:~ 

lr ]c 'b 11--E)llc l'l: lr Jc 'b 11--E)11c l'l: 1r ]c 'b 11--E)11c l'l: 
{ 

11--J c 'b 11--. cl = j:J 
{ 

11--]c 'b 11--. a = j:J 
[ 

11--]c'b 11--·a = f:J 

~1lt 1)C :~ l'l: ~1lt 1)C :~ l'l: ~1lt 1)C :~ l'l: 

~]c'b 11--rcl = 7 1h.l?a ~]c'b 11--ra = '11h.l?a ~]c'b 11--ra = 7 1h.l?a 

J 
{ 

J 
[ 

J + '1 =ra :JX 
j:J-(O~I)r 

+ 7 =·cl :JX 
f:J-(~)r 

+ 7=·a :JX 
f:J-(t)r 1aelY~J 

]c'b 'Q--1--~'I.[.>'bl'l: ] c 'b 'Q--1--~1.[.> 'b l'l: Jc 'b 'Q--1--~'I.[.>'b l'l: -~b1l'l: 

11t(
0
~

1
)f = Jc'b 1}-rei 11t(~)r = Jc'b 'Q--ra 1lt(t)f = ]c'b 1}-fa 'J.)'J.)ll: 

1ae"P~ 

~b1l'l: 
'J.)'J.)ll:l'l: 

'Plt!J 'Plt!J 'Plt!J 1'bl'al'l: 

lr 1--~'b l'l: lr 1--~'b l'l: 'IJ-"1--~'bl'l: tp~1lt 

11t(?J~)r =rei 1lt(1~
1
u)r ='a ( v )r-ra 1lt I+U . -'P~])c 'b l'l: 

66 ..... z 'l = { 6"""'Z 'l = { £ 'z 'I= f eWK 

~6J'P16 tltf ~6)163 tltf ~Ja'Pl?: tltf 1.1--W~llt 

: ~ 'F.l~1l'l: 1lt~C1t1.~ 11--~1r lJG'i't: 11--1'b~'Q~ ~~1P1~ 1_ltf tol'l: ~~1n'3 1_ltf '~'Pll: 1_ltf 

· ~ hlJ'I l--1ltrc "PlF 1J-"1FP1alc 'IJ-"lt-e 1Ja1'blJ'I "Q~1e~rc h'IJ-"1~ .5lo l}llc) 1J1~1P1~ tol'l: 1.~~11~'3 \~Ja'Pll: ·~mlt 
oscl =sa ="a = w 'P1eh.E) 

sLci =£a tol'l: sz: ci = 
1
a .5/olt-e rFJ ci = 6a •··· ,oc ci ="a '

01
cJ = 

1
a t ~'IJI~ 9~ ~h.1l'l: ·(66' · · · 'z '1 = {) ~'b1e~ 

'Plt!] ~l'l: "(ta rei ~~"!'Pn 1ltf ~lt!] lr~'bl'l: % { OOI Trl<l: ·~ 1(1l'l: 1lt1'b'bJ1~'3 't'b 
66 

cl ' ... "ci '
1
cl ~~l'l: to-%> ~ 

h1'b~~ 1J1~1'P1~ ~"lplt!] 66'(P~Th lc']lt) 00111<te'R:~ 11--'(P~ ·~ 1(1l'l: 1lt1'b'b9"Qc "fltlt.!f W~'tl: to~'bl'l: t "Q:~ 
: ( samua:>.Iad) t~16)'PU 

"a= w =sa 
[ 

t ~lJI~ 9~ ~h.1l'l: "(6" ... 'z 'I = {) ~~ ~1_l'l: 1Ja ·a ~~11~'3 1ltf "lplt!] lr'Q--~'I.[.>'bl'l: % { OI 'lt1l'l: 

·nm~ l}l'b lnlc1l'l: lt1l'l: tol'l: ~ 1(1e~ "lplt!J ~1.l'l: ua "a 1}-~'l.[.>'bl'l: % oz 
·~ 1(1e~ Plt!J ~1.l'l: ua 

1
a 1}-~'l.[.>'bl'l: % 01 ·~ 1(1l'l: 1lt1'b'b)1~'3 't'b 

6
a ···· '"a '

1
a ~.!f~l'l: to-%> ~ h1'b~~ 

1J1~11~'3 tolPlt!J 6 TP~1h. 1c1}t) 01 11<tel1:~~ 11--tp~1lt · ~ 1(1l'l: 1lt1'b'b9'Qc 1ltlt.!f 1P~'tl: to'Q--~'bl'l: t "J$1~ 

: (sau:>aa) t~UJ163 

'Plt!J tD uauc £a "a la 'Plt!J ~1.l'l: uauc 
% sz % sz % sz % sz 

: E1lt t~Ja 'Pl?: 



G~l~~~l 25 : ~! ~~~l:t~ a...u 20 6f.t:lll{l ~1~ !~~l ~""" ~~l[ctrtl ..fi~..fi ltl~rtlltl2 Ql, D,, p40 ~~~1. 

32, 28, 47, 63, 71, 9, 60, 10, 96, 14, 31, 148, 53, 67, 29, 10, 62, 40, 80, 54 

:otq~l.!-ii....O. <t&d.L z'l-l'l-li :lltoq~(l ...0.~ J.L'l-LL~ ~it. : 

9, 10, 10, 14, 28, 29, 31, 32, 40, 47, 

53, 54, 60, 62, 63, 67, 71, 80, 96, 148 

:ott:il, n = 20 

= (204+1}'l{t :o{qEth.-t....O. [!'l{d 

= 5.25'l-I.L :otq<:iJ.!.-t....O. [!'l{d 

~u.Utt. ~~~Lll.lli.LL~cu ~u2 ct-tl ~L-t.U ~ltd 

~lJ._~L~lti ~Lq dl d ~L.{ltt. ~~~Lu..[l ~ltd li.U~CLL 
ltll ~~"i. ~~ltA<tl (Linear approximation) (31{tUOL 

b-~CLLlti ~Lct ~. t.L.d., 5.25lf.l. ~ltd li.U~CLL ltll 

5ltl ~q~.{l ~ltdlti d ~CL~b--1. ~-1, ~H c.t.Lt.~ 
~2~ 1 6gl ~CL~b--1.-tl :oi.dNL 25 % M~CLLlti 

~Lq ~. 

= 5'l-I.L :otqcil.!-1...0. [!'l{d + 0.25(6sl :o{qEth.-t....O. [!'l{d - 5'l-I.L :o{qc:th-i...O. [!'l{d) 

= 28 + 0.25(29 - 28) 

= 28 + 0.25 

= 28.25 

= 7 (2~; 1) 'l-l.l :oj,q<:iJ.!-1...0. [!'l{d 

= 14. 7'l-LL :otq<:iJ.!.-t....O. [!'l{d 

= 14'l-I.L :otqc:tl.!-i...O. [!'l{d + 0.7(15'l-LL :otqc:tl.!-i...O. [!'l{d- 14'l-I.L :otqc:tl.!-i...O. [!'l-l.d) 

= 62 + 0.7(63- 62) 

= 62 + 0.7 

= 62.7 

= 40 ( 
2?0~ 1} 'l-I.L :at qal.!'i ...0. [!'l{ct 

= 8 .4'l-I.L :at qal.!-t ...0. [!'l{ct 

= 8'l-I.L :otqcil.!-1...0. [!'l{d + 0.4(9'l-LL :otqc:tL!.-t....O. [!'l{d - 8'l-I.L :otqc:tl.!-i...O. [!'l{d) 

= 32 + 0.4(40- 32) 

= 32 + 3.2 

= 35.2 

:ott'l-1., Q1 , D7 , P 40 ...0. [!'l-l.ctl. :ot-:iz~ 28.25 ~"""· 62.1 ~""" :ot-1. 35.2 ~""'- ~. 
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~~c:t ~~ (~[a) 485-490 490-495 495-500 500-505 505- 510 

hl~tJ\l:ut1..U ~Wll 5 21 33 23 8 

Q3, D2, P55 tLl~L :ut-1 rll-1:~ :ut~EI.2"1. h~l. 

:utl =t{dd :utL'!Rl-lcl.ct~~L li.Ll :utltt.~ ~<ttf.l :utL'!Rl-lcl.ct~~L ~UJ.cfi~. 

~~c:t ~~ (~[a) 485-490 490-495 495-500 500-505 505- 510 

h1~tJ\l:ut1..U ~wtl 

~=1.1.4\ :utl~Rl cf 

:utt!I n = 90 

<!.~~h Q3 lU2 : 

5 

5 

Q
3 

""ll qo[ = 3 {%) li.L :utct~""l""ll qo[ 

= 3 (9J) li.L :utct~""l""ll qo[ 

= 67 .5li.L :utct~""l""ll qo[ 

21 33 23 

26 59 82 

~<ttf.l :utL'!Rl:utl. tt.~?..ll "'SS.~(l ~Lhltt !s 67li.L :ut~ 68li.L :utctc:t.Lh""ll""ll qo[ 500- 505 ~. 

eq L = 500, cf = 59, f = 23, c = 5 acti 

3(71_)-cf 
Q = L + 4 XC 

3 f 

= 500 + 67.5-59x5 
23 

= 500 + 8·5 X 5 23 

= 500 + 42.5 
23 

= 500 + 1.8478 

= 501.8478 

""'501.85 

8 

90 

:utLli., ~l.?..ll :utl.t91. ~1. lt~Lctdl 75 % hl.~ufl:utl.li.i ~~t-tl. li.e\l.li. ~1. 501.85 r:t.t:a eil. 

~tlltlh D 
2 

lU2 : 

D
2 

-i.l qo[ = 2{1~)li.L :utct~-1.-i.l qo[ 

= 2(ig) li.L :utctc:t.l.h-t-tl. qo[ 

= 18li.L :utctc:t.lh-1.-i.l qo[ 

~<ttf.l :utL'!Rl tt.~?..ll "'SS.~(l ~Lhltt !s 18li.L :utctc:t.Lh-1.-tl qo[ 490- 495 eil. 
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~q L = 490, cf= 5, f= 21, c = 5 cacti 

D = L + 2(1~)-ct 
2 ---'-----'-::f- X c 

= 490 + 18 - 5 X 5 
21 

= 490 + l3 X 5 
21 

= 490 + 65 
21 

= 490 + 3.0952 

= 493.0952 

z493.1 

:otLli., ~I.P.U :otl.~l. "'fU.LL ~:mctctL 20 % ~I.P.tufl:otl.ll.i ~l:l.-tl. li.~-nli. "'fU.LL 493.1 IACEL ~it.. 

~Lcti~~ P55 li.L2 

P
55 

'i.L qo[ = 55(1~0)ll.L :otctEth-t-tL qo[ 

= 55({o~)li.L :otctal.~-t-tl. qo[ 

= 49 .5li.L :otctal.~-t-tl. qo[ 

~<Ltll :otL~Rt. '4.~2[ "'!L~(l ~~Ltl 1 49li.L :ot.t 50li.L :otctELL~'i.L'i.L qo[ 495 - 500 ~it.. 

~q L = 495, cf= 26, f= 33, c = 5 cacti 

ss(_!t_)- cf 
p =L+ 100 XC 

55 f 

= 495 + 495 - 26 
X 5 

33 

= 495 + 23·5 X 5 33 

= 495 + 117.5 
33 

= 495 + 3.5606 

= 498.5606 

""498.56 

:otLli., ~I.P.U :otl.~l. "'fU.LL l:l.~Lctdl 55 % ~I.P.tufl:otl.ll.i ~l:l.-tl. "'fU.LL ct~ll.i ct~ 498.56 IACEL ~it.. 

G~l~~~l 27 : ~h ~ .. b-tl 100 ~l~hL..fi dlt..fi ~h lt~-tl..U ~ .. b..fi 1jEL~Ld..fi ~~L..U d'-ll~ '-l~efi :otl'4.~L-1 ..u~..u 

ltl~rtlltut ~ : 

1JsELlhld1..fi ~~l 0 1 2 3 4 5 6 

~l~h1..U ~~l 12 22 40 15 6 4 1 
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~et\t ~~¥ih, 4etl t.lllllllh ~1. 95\tlllldllllh ll~f:tl. 

~~dd ~L'!Rl-Lctc:t~~L li.Ll ~<ttll ~L'!Rl~l. l{UJ.cfi~. 

~~Lhtrt"l..U ~~t 0 1 2 

~Lt!hL..fi ~~l 12 22 40 

3 4 5 6 

15 6 4 1 

~~4\ ~L~Rl cf 12 34 74 89 95 99 100 

~t!I, n = 100 

Ql = (n;l)li.t ~Cl.c:LL~-t...(l l:&li.c:t 

= e~+l)li.t ~Cl.c:tl~-t.-o. l:&li.c:t 

= 25.25li.L ~Cl.<:li3-t...(l I:Eli.c:t 

~<ttfl ~L'!Rl~L 'H?.fi ~~[l ~~ltt. 1 25li.L ~-1, 26li.L ~qc:J.~-1..-(l l:&li.c:tl 1 f9. :. Q
1 

= 1 

~Lli., ~1.?.{1 ~1.~ ~c:t~Ld ac:tL 25 % ~L~~Lli.i li.~\lli. ~c:t~Lc:tl....(l ~'\M.ll 1 f9. 

D4 = 4(nl~l)li.t ~qcit~-t...(l l:&li.c:t 

= 4e~o+l)li.t ~Cl.c:tl~-t.-o. l:&li.c:t 

= 40.4li.l ~qc:J.~-1,.-(l l:&li.c:t 

~<ttfl ~L'!Rl~L '4.~?.fi ~~0. ~~Ltt.1 40li.l ~-1, 41li.l ~Cl.c:tl~-t...(l l:&li.c:tl 2 f9. :. D
4 
= 2 

~Lli., ~1.?.{1 ~1.~ ~c:t~Ld ac:tL 40 % ~L~~L ~ .. ~...(l 2 l£q~ ~~ ~c:t~Ld a f9. 

95 li.L ~Lc:ti~~ P
95 

= 95 ( ~;01) li.L ~qc:tl.~-t...(l l:&li.c:t 

= 95 e~~; 1)li.t ~Cl.c:tl~-t.-o. l:&li.c:t 

= 95 . 95li.L ~ qcit~-t ...(l !:&lid 

~<ttfl ~L'!Rl~L '4.~?.fi ~~0. ~~ltt. 1 95li.L ~Cl.c:tl~-t...(l l:&li.c:t 4 ~-1, 96li.L ~Cl.c:tl~-t...(l l:&li.c:t 5 f9. 
P

95 
= 95li.L ~Cl.c:tL~-t...(l l:&li.c:t + 0.95(96li.L :otCl.c:tL~-t...(l l:&li.c:t - 95li.L :otCl.c:tL~-t...(l l:&li.c:t) 

= 4 + 0.95(5 - 4) 

= 4 + 0.95 

= 4.95 

:otlli., ~1.?.{1 :otl.~ Cl."l.d ~c:t~Ld ac:tL 95 % ~L~Lli.i ~c:t~Lc:tl....(lli.~\lli. ~'\M.ll 4.95 ~ 5 ~~-

(3t.Lt!~~L28 : ~lh~ t.t.~\tl ~c:u~ h~dl50 ~~l~~l"'ll \tl~h Wtl~"l.~ ( ~ \t[)..fi \tl~rtl. ..fi~"''.l hl~h\tl t.ltt[<l~ ~ : 

\tl~h ~C:I.l~-"1.~ 350-500 500-650 650-800 800-950 950 ~1. Cl~ 

~~L~~1..U ~~L 7 13 16 9 5 
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(1) c:t~··u so % 1j~Uq:(L1.L ~CLL~-bt<l..U ~1hu:ut1 ~utCL1. 

(2) ~~ c:t~ bt<i: h:(rll 15 % 1j~Lq:(Llti ~1.rllt bt<i: h2Gt.LI:!il. ? 

(3) ~~ :ut1~1 bt<i: h:(rll 10 % 1j~Lq:(Llti ltl:!nlt bt<i: :haGt.11:!il. ? 

(J4.~··U J.l.R1.L1.l otcu~ ~U.~:.t.c:u ~u2 :utl'4.~ ~L...O.tt ~~~l~Uortl 'lK.l.l<:t.ortl. (J4.tf.LOLhily. ct. +u2 :utl"4.<:t. ~dd :utl'!Rl

Lctd~~l +u2 :utltt~ ~:G~.tfi :utL'!Rl:utl. -iiut.cfiy. 

~Cll~-bt<l ( ~ ) 350-500 500-650 650-800 800-950 950 :ut-1 Cl~ 

1j~lq:(L..fi ~wtl 7 13 16 9 5 

~:G!.tll :utl~frt cf 7 20 36 45 50 

:uttft n =50 

(1) 31.~ tt~L :GL<:t. +LL2 1'1\ort.i 50% :utCL<:t.l.hortl. Q
1 

:ut-1. Q
3 

...0. CL~ ~:!l.tt ~. ct.P.(l Q
1 

:ut-1. Q
3 
~U.I:fiy. 

Q
1

ortl. qo[ = (%)+Ll :utCL<:t.l.hortortl. qo[ 

= (
52)+LL :utCL<:t.l.hortortl. qo[ 

= 12.5+LL :utCL<:t.l.hortortl. qo[ 

~:G~.tfi :utL'!Rl:utl. tt~P.{l D&~(l ~lhltt 1 12+LL :ut-1. 13+LL :utCL<:t.l.hortortl. qo[ 5oo- 650 ~. 

1:\ct L = 500, cf= 7, f= 13, c = 150 acti 

(1'!)-cf 
Q

1
= L + _4 __ X c 

f 

= 500 + 12·f
3
-? X 150 

= 500 + 5·5 
X 150 13 

= 500 + 825 
13 

= 500 + 63.4615 

= 563.4615 

""563.46 

= 3 (5~) +Ll :utCL<:t.l.hortortl. qo[ 

= 37 .5+Ll :utCL<:t.Lhortortl. qo[ 

~:G~.tfi :utL'!Rl tt~P.{l D&~(l ~lhltt 1 37+LL :ut-1. 38+LL :utCL<:t.l.hortortl. qo[ soo- 950 ~. 
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~q L = 800, cf= 36, f= 9, c = 150 ~di 

3('!)-ct 
Q=L+ 4 XC 

3 f 

= 800 + 37·5 - 36 X 150 
9 

= 800 + l.S X 150 
9 

= 800 + 225 
9 

=800+25 

= 825 

:uul-1., 1~-tl 50 % ~:tt.L~~I.ort.l. li.L~ >Lctl:tt.-"'1.=1..[ ~ 563.46 :ut-i ~ 825 ..[1. ct~ ~.it. 

(2) :ut41: :utl'-I.~L-1. ~cfl [El{d <>&6~ i9 !s ~ort.L~ 15 % :utct~hort.l. ct~ [El{d I:HLctdl ~Ltt. ~2~ !s 85 % 

:utctcil3-tl...[l [El{ct d.ort.L~ :utl.t9l ~l.cfl <>&6~. d.~ :utl'-1.~ P
85 

ltul:fi~. 

85% 

P
85 

orll qo[ = 85(1~0)l-LL :utct<=thort.ort.L qo[ 

= 8s(1~~)li.L :utctal.3-t-tl. qo[ 

= 42.5li.L :utctal.3-tort.l. qo[ 

:ci.~~ :utl~Rt. 'H~ ~~0. ltl3Ltt. !s 42li.L :ut-i. 43li.L :utct<:LL3ort.Lort.L qo[ 800- 950 i9. 
~q L = 800, cf= 36, f= 9, c = 150 ~cti 

85 (_Tl_) - cf 
P = L + lOO X c 

85 f 

= 800 + 42·5 - 36 X 150 
9 

= 800 + 6·5 
X 150 9 

= 800 + 975 
9 

= 800 + 108.3333 

= 908.3333 

""908.33 

:utll-1., ~),~ ~ >Lctl:tt."'L=l.[ I:.L~Lctdl 15 % ~:ti.L~~l-li ~ort.dl-1. >l.ctl:tt.-"'1.=1..( ~ 908.33 i9. 
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1
10 % I 

"i .-t.d +t. l:&+t.ct D 1 

D
1 

.-t.L qo[ = (1~)+t.l :otc:t<:I.L3.-t..-t.L qo[ 

= (ig) +t.L :otc:tal.3.-t..-t.l. qo[ 

= 5+t.L :otc:tci'l3.-t..-t.l. qo[ 

90% 

~<p..fl :otL~Rt. tt~?..(l "'SS.~(l ~l3Ltt 1 5 +t.L :otc:tal.3.-t..-t.l. qo[ 350 - 500 ~. 

~q L = 350, cf= 0, f= 7, c = 150 

(_11_)-cf 
D = L + lO X c 

1 -~-

= 350 + 5 7° X 150 

= 350 + t X 150 

= 350 + 750 
7 

= 350 + 107.1429 

= 457.1429 

:::::457.14 

:otl+t., ~1.?..(1 :otLt9L J.lc:tl:ct-'•P.[ lcHLc:t.-t.l~ 10 % ~:ctl~~L+t.i +t.~"d+t. "''.=<f: ~ 457.14 ~. 

~l~ltl. 3.4 

8, 6, 7, 0, 2, 4, 6, 5, 5, 4, 8, 9, 3, 6, 7 

2. ~3 ~@:t.lt-i. ~c:c.-u q{+t.i ~t.l ~t.l ~c:t:ctl.+t.i 3~<:1. ~:ell~~ (rE~+t.i)..U +t.L~dl ..fi~.-t.l 3L~+t.i t.~L[Ci.a ~. 

+t.\:2{~, Q3, Dg, p62 ~UI:.t.L :ot-1. ct+t.:i :o{?.[Cl2.-t. 3~L : 

't!:cll~~ (~~) 0-100 100-200 200-300 300-400 400-500 500-600 

~ct:ct1..U ~"tt.l 5 18 24 7 5 1 

(3'l{=t (c:tti) 17 18 19 20 21 22 23 

fclE.U~~l..fi ~"tt.l 11 14 22 15 8 6 4 

IAaL?..([:oti...U 8+t.~.-t.l. +t.\:2{~ ~u~:.t.l.. 8tt~ict G+t.~ +t.t2 Q
1
, D

4
, P

32 
tt~L ~ul:(l, d.+t:i :ot?.[ct2.-t. 3~1.. 
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hllt 1'1-~~ JPl:>'tr:llt 
66 

. ~ l:ll<t 1ltTb~ tlF'P -1lil~~ e-'PltlJ lP'b1c't, l:t]b1l<t lt'P-~lt 1'bl'al<t lPltTh 

1--p'b1el--lt 'Pl<t'b lt'P-~lt 1Ja1lt'Q---11J.>'bl<t 1lilQ.1l<t · ~ 1:1l<t 1lt1'b'bln~ 1Ja1~ill11F~ ~1lt 'PltlJlJ-"~~~ 1lt1rec~ 1'b1l<t 

: Ellt l&e'P~-~~ll<t 'Pll~l<t tl<t l}l~llt ll~Dc~l<t 

: lf:lll&lc l}-~'P.l~~ 

·hwn uw lt~ ~ ~l'a lc~nE) ~~~ W:'P 161e~'R: Th) lJa~ ·~ hll'a 'P~ p~ ~ ('b1l<t "Q<tThllt> £ e-'Q<tJlaT~~ 11--lcllt> 

1?~ ll--11n116 lltl--11,~ ltl'alt ~ '~ 1:1l<t 1lt1'b~ 1ltl--1m e-'Plt1JlP'b1l<t 'Pl<l.'b T:lb lJa\!C 1h1F'P1&1c 1J-"161e~'R: ]pl<t 

· ~ ~-1 lt91?e'b't_l<t -11lil-1 £ 161e~'R: ~lclFW 1l--1l--1l<teW (t) 

· ~ 't_lt-1~ o~ l--'1n.:lE) ~~ mc~'R: ~lJ-"'h11F1ltl<t (£) 

·~ e?lJt L"I 91'tl::® 161c~'R: 1}-'t_l<t'ffi 1lt16~ 11an1l<t (z) 

· ~ ('b1l<t 't_l<t11<t1lt) £ 161e~'R: e-'t.l<t1Ja1~l2J 1l--11n116 1l<t (I) 

: 't_l<t~ 'Q--1'l1l2) 11--~1}-tlF'P 1lill<t1' · ~ 1:1l<t 1lt1'be-11c't_h'hE) 'Q--'h1lt 1l<t c1'b 1Jal3 1lt'Q--ls'lt ~~'bl'P 
0 

·~ 1:1l<t 1lt1'b'b)16, ('b we-~ ·~ 1:1l<t 

1lt1'b~-1 ~'P.l~~ e-'Plt1JlP'b1c't, l:t]b1l<t lt'P-~lt t ~?~ lP'ta 'P~'b1cl--lt 'Pl<t'b ~p uaw: 1}-lil'tl: 1hlP~1lt lilQ.1l<t 

: Jal<tl"S'£ 

· ~ 1:1l<t 1lt1'bH 1c't_h'hE) 1lt1a1ltlt -1h11'P 1lt~~ 1l--hl?o1~1'b e-l<t c1ne 'Q--J?!> ~lF-1 'R:1l?t)l<t 'Q--~~~ 

'@'h1l<t e~ tlF'P 'h1lt 'h--l<t -1~ . ~ lh-1 E)llcl<t 'R:1l?t)l<t 'Q--'ta-Cmlt e-l<t -1mlt '@'h1l<t tlF'P 'h1lt 11--1~)'@ JP'bmlt 

(apow) ~'P.l~lc) S'£ 

* 
·~1l<tc'R: ~l'R: ~1'b.sla ll--£)11cl<t 1cllt'P e-l<t ~1!6 li!Cmlt l)acn 1ae'P~-~f.>11<t ·~e~ 1lt(cWlt -1CTP~l<t) 1ac'P~ 

-~1l<t 'P'P'R: W'b1c'l1 ].c'b ll--9119'f.ll--1lt'R: 1'b~ h~ £-I Jc'b ltl'alt ~~ 11<t 'P1c'hE) ·~1!6 li!Cmlt ~~'b~ 11--1aw~ 

L '£ 'z '9 '6 '1 '£ '~ '8 't 'z 't '~ '£ 'L 

'01 '1 '£ 't 'z '6 '~ '1 '~1 't '£ '9 'z '01 '1 

: ~ 'l1J!-" 1}-'t_'R:'b~ 1HaW't_c 1ltlil?~\~ 11--'t_l<tJ?' O£ m~"ta lill<t1' 1ltlil?~\~ -1~ lP~1lt 1}-~1}-'9 

~ L LI Ot £Z 8 ll'M}C ll"tl<t]lal~~ 

~'b tl<t 008 ~08 • OOL OOL • 009 009 • OOt OOt • OOZ t63tl<t ua ooz (Jlt~) :re~ 

· 'l'l1 'Q6 la-Cm 1t 

"Q--]'1:'1<1. ll<t ·~ lill:J16' 1h-1'2<l'J 11--~lJ-" 'P1cl2J 1}-JI:l<t ~1lt 1l--1n631n 1--.sla'?:'Q--lt 1lt~1t'R: -1~ 1l--'t.l<t1Ja1~l2J 001 ·s 

Zl 1£ 9L 901 Lll OZl ll'M}C ll" tl<tlf:l'ti:Jt~ 

~'b ~'b ~~ ~~ ~~ ~~ U eWo'tl) 

ua~ ~ o£ ua~ ~ sz ua~ ~ oz ua~ ~ s1 ua~ ~ o1 ua~ ~ s 1--'Pl: 

·~1n~ 1an 1lt~ lt'Pl--~ 1}-l--'Pl: 11--'t_l<t"t;1'ti:Jt-1 

% oz 1'P'b1c'l1 1--'Pl: ~'b 1Ja1!C ·'lc-1lc\.h'hE) 'Q--1P~1lt 1}-~1}-~1lt 1'b'l1'Q6'ta-Cmlt 'Q--1--'Pl: 1l--lJ<tlF1'ti:Jt-11l--l?Q. -1~ 't 



1, 0, 2, 2, 3, 4, 2, 7, 2, 2, 5, 4, 2, 1, 2. 

"t~~~ ~~bi...U ~wtl--tl. tJt~~b tll.~l.. 

:atl'4.~ <>&8 ~~~ ~~ 1, :atli:t.~ :atct~L3--tl...{ll]lJ.dLll.i l]lJ.d 2:i 7 ctl~ ~--t~lctd--t 2lltt t9, «%':at ""I. 31.8 '4.~l 

l]l{d.-(l ~'i~lctcf--t.-(l :ci"ttl 3~di ~ t9. ctP.fl6t§<:L3 Mo = 2. 

:atlli., Cl{[!;d~ "t~~ai ~~1.--tl. 6t§<:t.3 2 t9. 
Gt.l~~~l 30 : 2l.c:ll. tJt--tlctrtl ~b h't..fi~ ~b lt~--tlltl ~:M~~ b~~l 21..4\ . ..U rl'4.l:et b~ctlltl :at.L4l . ..U~1 bL~b 

t.~b 2l.c:ll.lti ~t!~ "l.L~:ati...U ~wtl t.lll[q ~- "tl~:ati...U ~wtL--tl. tJt~~b llU~I.. 

"tl~:ati...U ~Wll 0 1 2 3 4 5 

2l.c:ll . ..u ~Wll 45 22 18 10 6 4 

:atl'!;Rl:atl.:i l-t~~~l 3~dl ~~ ~lltt t9 1, :atct<:th--t o.-(l li.~:dli. :atl'!;Rl 45 t9. ctP.fl 6t§<:L3 M
0 

= 0 

:atl li., 21.. c:fi . .-(l btl lfi :at.L .-(l :ci "ttl 'il 6t§<:L3 0 t9 . 
'il~ : :atl t.l"t<:Llli.l 6t§<:t.3:i ~~ 6t§<:J.3.-[l Cl.ll"ttl ~"'f(>t 0 li.Ul t9. '4.~l d ll.l@.dl--tl li.~ctd.f R4RI.--ti li.l'4. dill 

<:1.8 ~l3ltt --t@., 3l~~l 1 :atl 6t§<:L3:i ~~ ll.l@.dl.-(l ~l~:atldli.l :atlct t9. 
:atlc:fill.l@.dlll.ll li.~ctd.f R4RI.--ti li.l'4. dill li.~3 :at2lctl li.~:ce.L.-(l '4.:cit.»l.l 3~c:fi <>&8~. :at"-1.2ll 6t§<:J.3.-[l 

l]l{d ~U~ctl li.ll li.~3 :at.."i. li.~:ce.L '4.~ :atl~l~d :atl:etll£d ~?L'il 8'4.ttL»l 3~ctl <>&8~ c%'.-(l :t.t:t.t[ :atl J.L3~~lll.i '4.lt9UJ. 

3~ctlli.l :atlc:fi t9. 
Gt.l~~~l 31 : 24 2~ ~l~ct~l.~ ~b ~Cl:elltl b~~l ~~l:ati...U ~WI.L ..u~..u ltl~rtllt[ t.lll[q~ ~- ~~l:ati...U ~Wll'il 

tJt~ab tll.~l.. 

~~l:ati...U ~Wll 1 2 4 5 6 7 

~l~ct~l. ..U ~wtl 3 7 4 7 2 1 

li.~:rtli. :atl'!;Rl 7 ~ :atct<:t.L3'1L 2 :at.."i. 5 .-(l :atl'!;Rl t9. :atlli., :atl'4.~ 341. ~~~ 1 :atl Lctd~~lll.i ~ 6t§<:t.3 

M = 2 :at.."i. M = 5. 
0 0 

:atlli., 2~ ~l8ct~'il hl:at.L'il 6t§<:t.3 2 :at.."i. 5 t9. 
'il~: :atl J.l3l~'il Lctd~~l.."i. lG-6t§<:t.~tt Lctd~~l 3~ctltt t9. dot ~d ~cti '4.~l Lctd~~U ~1.8 ~L11 ~i ~P.[l 

ct!:! 6t§<:t.31. ~l.tt. 

Gt.l~~~l 32 = ~b ac-Ll1.bltt rl--tl bLlt--tL b~lbl.ltt t.~ b~L! :atlctrll t.a:ati...U ~wtl ..u~ ltltl~l. --t1~ctlltt :atl4l ~ = 

3, 5, 4, 2, 7, 8 

t.a:ati...U ~wtl--tl. tJt~~b tll.~l.. 

:att!I t.~3 l]lJ.d ~3 ot ct"td :atlct t9 ctP.fl :atl'4.~ li.~"d.li. ~'i~lctd--t 2lltt ct~ :atct<:t.L3'1 ~ll\:fi ~l3dl --tP.fl. 

:att!I Cl.ll"ttl.-(l li.t.t.P.fl t.~:atl..-(l :ci"ttl'il 6t§<:L3 :atli:l<:t. ll.l@.dl '4.~P.fl ~ll\:fi ~l3ldl --tP.fl. 

:etctct :at.L~Rl -fclct~~l ltl2 : 

"'rttl~ :atli:l<:t. ll.l@.dl.."i. ct»if ~~lctdl ~dd :atl'!;RI.-Lctd~~lli.l hctctlli.l :atlct t9 ~l~ :atct<:ill--tl..-(l ~UJ. l]l{d 

~lut. ~Ldl -tP.fl. 

ll.~:ce.~..-(l ~ 6t§<:L3 li.l2 '4.~l ~L~2lli. 6t§<:L3....iJ. q»( ~lll:tctlll.i :atlct t9 :at~ ct--tl :atll:tl~ 6t§<:J.3..fil]ll.d ~lll:tctlll.i 

:atlct t9. 
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~L<lRl-[C{ct:t~L+t.i +t.~;d+t. ~L<lRl l:t:(.lctdl qo[-1, (>{§t:l.3 qo[ 3~ctl?.{ i9. c?.{l:t (J{L~ ...Q.~··U :ti?l"i.L (JI{?.{LOL 3:fi-1. 

(>{§a3 ~UJ.ctctl+t.i ~Lct i9. 

fm- h 
(>{§t:l.3 Mo = L + 2fm - J; - fz X C 

"'ftli L = (>{§a3 qo[~ ~l:{:=tfi+t.L~ 

fm = (>{§a3 qo[...(l ~L<lRl 

/
1 

= (>{§t:l.3 qo[-tL ~OLLG-tl qo[...(l ~L<lRl 

/
2 
= (>{§t:l.3 qo[-tL '4.~-tl qo[...(l ~L<lRl 

c = (>{§a3 qo[...(l qo[ci.(J{L8' 

··i11:{ : 8'4.:t ~~L[cta :ti?L-tl. G'4.?.{LOL :ct+t.L-t qo[ci.(>tt8 ~L?.{ dctl :ctctct ~L<lRl-[C{ct:t~L +t.L2 "t 3:fi ~L3L?.{ d+t."t 

~L<lRl-[C{ct:t~L+t.i +t.~\l+t. ~L<lRl 3L8' ~3 "1$' qo[ +t.ll ~L?.{ dctl [E~L+t.i "1$' ~l :ti?l ctL'4.:fi ~L3L?.{ i9. 
ot ~L<lRl-[C{ct:t~L+t.i ~L<lRl~L ~l~~ld+t.i q~ i9 ~-1, +t.~\l+t....Q. ~L<lRl ~1:[ '4.~1</1-1. '4.~ <{2dl. "'ll.?{ i9 dctl 

~L<lRl-[C{ct:t~L-1. Lot?.{!Ad ~L<lRl-[C{ct:t~L 3~ctl?.{ i9. ~Lcti [C{ct:t~ll+t.i ~3 "t (>{§t:t.3 ~Lctl2fi d+t.-1. ~3-(>{§t:l.~?.{ 

[C{ct:t~L '4.~L 341. ~L3L?.{ i9, ot-tl. ~L<lRl CU ...(l~ l{+t.L~ ~L?.{ i9 : 

f.:ttt~rl ~~~Rl-(qrl:t~l-t1 ~l~Rt c·u 

@-(>t§t:l~?.{ ~L<lRl-[C{ct:t~L+t.i ~L<lRl~L q~ ~-1, <{l '4.~l c?.{L:t (J{L~ q;fi2{l ql:[-1_ t{l i9. ~lctl ~L<lRl-[C{ct~m-1, 
~Lot?.{!Act ~L<lRl-[C{ct:t~L 3~ctl?.{ i9, ot"i.L ~L<lRl ctz ...(l~ l{+t.L~ ~L?.{ i9. 

~f.:ttt~rl ~u~Rl-[qn:t~L-t1 ~L~Rl cti 

(§t.L~:t~l 33 : ~3 ~bG~-tl 3l~ol:t1i (3r'4.lt.-t ..U~-tl 31~3\tl ~Lit~ ~. (3r'tlt.-t-t1 t.t~~3 ~ul:{1. 

~~~~1 (~h~l) 150- 160 160-170 170-180 180 - 190 190- 200 200 - 210 210 - 220 220- 230 

hl~Ol~l.{l ~wtl 4 5 19 33 48 22 12 6 

qo[ 190- 200 +t.ll +t.~\l+t. ~L<lRl 48 i9. (1.2{1. (>{§a3-i.L qo[ 190- 200 i9. 
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~ct, L = 190, fm = 48, f 1 = 33, f 2 = 22, c = 10 acti, 

'"' M L fm- f.. 
"'.§eL3 0 = + 2Jm - J..- /2 X C 

48-33 = 190 + 2(48)-33-22 X 10 

15 = 190 + 96-33-22 X 10 

= 190 + 
11? 

= 190 + 3.6585 

= 193.6585 

""193.66 

~L+t., 8~'4.Le"'i."'i.L (>l.§et.3 193.66 ~3+t.L ~. 

(3~L~~~L 34 : ~b ft.bl'i~l~ ~~L ~~L ~ct~ ~~41. 6~[ ~~li..fi t.tL2et.L..fi ~btll ..fi~.-tl bL~bli.l ~l~ ~- 6~[ ~~L[..fi 

t.tl.2<al..-tL ~~l~L.-tl. t.t~<:Lb ~tu~l.. 

t.tl.2<ai...U ~btll 0-3 4-7 8- 11 12- 15 16- 19 20-23 

~ct~I...U ~btll 3 11 16 20 18 12 

qo[ 12- 15 +t.t2 +t.~\l.+t. ~L~Rl 20 ~, d.?..(l (>l.§et.3"'i.L qo[ 12- 15 ~. ~L ~f.tctL~ ~L~Rl-Lctd~~L ~LctL?..{l 

~L'4.~ d. qo["''.i ~+t.L~~L 11.5 - 15.5 atS'y. 
~ct, L = 11.5,/m = 20,ft = 16,/2 = 18, c = 4 acti, 

'"' ""'- M L fm-h "1.§-:b 0 = + 2Jm - h - /2 X C 

20-16 = 11.5 + 2(20)-16-18 X 4 

4 
= 11 ·5 + 40-16-18 X 4 

16 = 11.5 + 6 

= 11.5 + 2.6666 

= 14.1666 

""14.17 

~L+t., 6~i tll~Li...O. (>l.t2c:U."'i.L ct=<LL~L"'i.L (>l.§a3 14.17 ~. 

t.t~<:Lb li.l2 ~L~l~d ~?I. (Empirical Formula): 

~L'4.~ ~~ 1 EL~ll CI.L~ (>I.§<:Lb ~"G :Uet Cl.LL1>ti.LfAd ~ "'1.~. ll.Rt<EA ~i3~L~LL~ 3Lcl f.i:l.tt.:tf:~ +t.L~dl'il ~L ~L :ttl;!._~ 

+t.Ll'il ~(lol.{L:tl. '4.~~ +t.l:l.t3, +t.~~ ~~ ~a3 q~...U, ~c.il:t ll.~Lf.i:l.d 3~et. ~. d+t.'il l-t:iJ.Ili.~L ~~ ~~~L~L.-[l ~L~'4.L~ :tt+t.L"'i. 

:ad. lctd~d""' ~itcll +t.L~dl +t.L2 +t.l:l.t3 ~~ (>l.§a3 q~...U, d~LCI.d ~ +t.l:l.t3 ~~ +t.~~'il d~LCI.d 3~di et.OL(l{OL 3 OL~LL ~tt. ~. 
102 



:bi.2€1. 1 (~l:l.t3 - (>t§a3) = 3 (~l:l.t3 - ~1:2{~) 

:otL ~~lt"i.L C3tt.l{LOL 3:fi.t (>t§a3..fi i:!~d ~U.~tcu ~L2 ..fi;i):i ~?1. dL~c:tcu~i :otLct ~ : 

(>t§a3 = 3 (~1:2{~) - 2 (~1:2{3) 

~dL~i ct..t M = 3M- 2x q~ a"l.c:tL~i :otLct ~-
o 

(>t§a3 ~Uitc:tl"i.L :otl ~?L.t :otl:CU.~d ~?1. 3~c:tll{ ~; 3L~~L 1 d~iefl ~UJ.dl i:!~d :otl~L~L tt.-Sdl ~l{ ~' ~ :otl~ttl-

lctd~~L :tt~~L~L..fi :otl:tttt.L:tt :tt~L"i. :fict. lctd~d "1. ?.~.1 ~l{ d~i :otl ~?1. c:t~ ~UJ.dJ. (>t§a3..fi i:!~d ~~L ~1.8 u1 ~. 

(>t§a3"i.L :otl ~?L"i.L C3tt.l{LOL ..{l:i)...{l tt.~~[d~i 3~c:tL~i :otLct ~ : 

e :otc:to[{d ~L~dl~i t.~3 :otc:t<:li3"1. :bi.3 ot c:t"l.d :otlc:ttl ~Ll{. 

• qo[id ~L~dl ~L2 ~~\L~ :otl~ttl :bi.3 3~di ~ c:t"l.d :otLc:tdl ~Ll{. 

• :ttdd :otL~ttL-lctd~~L~i :ot:tt~L"i. qo[ci(>tL8 ~Ll{. 

• <~.a ~L2 lA~ :otL~Rl-IAn~~L ~Ll{ 1 ~ :oti~L3 :ot:ttdd ~Ll{ :ot.t (>tlil.'iiAn~~L :ttdd ~Ll{. 

• :otL~ttL-lctd~~L"i.L c:tz"i.L -SLc.fl :ot?.Lc:tL ~~(l d~~"i.L ~it "i(>t ot ~<t.Llicil. ~Ll{. 

lt~Rt 
C3t.L~~~L 34 ~i :otL'4.a ~L~dl tt.~efl ~l:l.t3, ~1:2{~ ~U!:li :ot.t :otl:tl.L~d ~?I. <1.3L:tl.L. 

C3~l~~~l 35 : :bi.b ot~ltJtlt"il q'tL:fi ltl2 rl~ ~!~ :otl£~ :ot-1. rl.fi ltl[\rl Cl~"il ~Wt .{\~ ltltl~l ~. :otl ~Wt"il 

(>t~~h ~i'l.~t1. 

~Wt (h~lh) 20-25 25-30 30-35 35-40 40-45 45-50 50-55 

:otl£~..0. ~~l 2 5 7 5 6 7 3 

:otltt..a ~8 ~Lil.:bi. 1 ~~\L~ :otL~Rl 7 ~ ~ ~ qoif ~L2 ~ ct.el.l, :otltt..a (>t§a3 ~u~tcu ~L2 :otL~L~d ~?L"i.L 

(3t(.l{L OL 3:fi~. 

~l:l.t3 :ot.t ~1:2{~ ~Uitc:tl ~L2 ..{l:i)...{l OL~Ld:fi 3~c:tL~i :otLcfi ~ : 

:otl£~..0. ~~l lt~altd 
x-A 

~<1.4\ :otl~Rt ~"ttl d=- fd c 
(h~L3lti) f X A = 37.5 c = 5 cf 

20-25 2 22.5 - 3 -6 2 

25-30 5 27.5 -2 -10 7 

30-35 7 32.5 - 1 -7 14 

35-40 5 37.5 0 0 19 

40-45 6 42.5 1 6 25 

45-50 7 47.5 2 14 32 

50-55 3 52.5 3 9 35 

~i n = 35 6 
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ll.~ X = A + !:.fd X c 
n 

= 37.5 + 3~ X 5 

= 37.5 + ~~ 

= 37.5 + 0.8571 

= 38.3571 

""38.36 

= e:£) lll ~qal.~.-t.-tl. q»f 

= 17 .5ll.l ~Clci'L&.-t.-tl. q»[ 

~<ttll ~L~Rl '4.~?.!l ~~0. ~LW-L :& 17lll ~~ 18li.L ~CL<:t.L~.-t.-tl. q»[ 35-40 t9. 

~q L = 35, cf= 14,J= 5, c = 5 cacti, 

1'/,_cf 
ll.l:l.I.~M=L+ 7 Xc 

- 35 + 17.5-14 X 5 
- 5 

= 35 + 3.5 

= 38.5 

~l~l~d ~?I. '4.~?.!l, M = 3M - 2x 
0 

= 3(38.5) - 2(38.36) 

= 115.5 - 76.72 

= 38.78 

~Lll, ~H~.-tl ~~ ct.-tl :~u[i:d CL~.-tl ~lltt..-tl. c.t.~a~ 38.78 ~a~ t9. 

C3~l~~Ql 36 : ~irt..U rth~-\lq?U ~irt-tl .$LbG~ '4.l~ ct-tl~ c:~dbrt~..U "tl~uhlrt1..U ~~l ..U~-tl h1~h"'ti ~l~~ ~. 

"tl~lhldl..fi ~~l-tl c.t.~~h ti'lltl. 

"tl~lhldl..fi ~~l 1 2 3 4-7 7-10 10- 15 

c:q(bd~1..U ~~l 17 11 18 9 4 1 

~l'4.<:t. ~L~Rl-Lctct~~LIA~ Lctct~~l t9 ~~ q»i:(..[l c:i.c.t.L8 ~~ll.l-1. t9. ct?.!l ~l'4.~ c.t.~~ ~UI:tCI.lli.L2 ~l~l~d 

~?1..-tl t3'4.tt.L»L ~~~- ll.l:l.L~ ~~ ll.l:l.L~ ~il.l:tCLL li.L2..[l »L~lct~ '4.l~UJ..-tl ~L~lli t.~Lfcta t9 : 
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~~Lrti..U eitrhd~.U~~ ~~~rt 
fx 

~Wll I X 

1 7 1 7 

2 11 2 22 

3 18 3 54 

4-7 9 5.5 49.5 

7-10 4 8.5 34 

10--15 1 12.5 12.5 

~ n =SO 179 

..U~ : ~~ll~rt x .U ll~dl '4lil. -.t ~leu~ ~'t!il {!\ ~rt CU't~ctL.U Clj$'~~ -.ttfi. 

li.~ x= ~ = 
1ici = 3.58 !j,a~tc:~.\ 

li.~~ = (~)ltt :otctal.!.-t..U llli.ct 

= (5~) ltl :otctc:iLH..U llltct 

= 25 li.L :otctal.!.-t..U llltct 

~<tlfi :ot.L<!fn 'H~ ~~n -t~L~ !s 25li.L :otctal.!-.t..U llli.ct 3 ~ . 

:. M = 3 !l,a~tctl. 

:otl~~ct ~?1. '4.=t~, M
0 

= 3M - 2x 

= 3(3) - 2(3.58) 

= 9- 7.16 

= 1.84 

:ot.Lli., ~ict.-tL .s'l.b-G=t..U !J.a~tctl...U ~'IM.I.Lwti 6t~<:t.! 1.84 t9. 

3.S.2ttt~tah 1\l.e :OU~bt..U ~rt (Graphical Method) 

~:!.1.4\ ~L~Rl 

cf 

7 

18 

36 

45 

49 

50 

~ ~drl :otlC\_Rt-lcl.rl~~llti :ot~li..l-1. ci6tl~CI.lUJ.l ctolf ~1~ ct1 ~li.l~ ~~oll.lti CL'4.=tldl c.t~ah.-tl ~?1. 

('4.L.-tl .-i..101).-lt C3'4.~LOL h:il Uhlrl1 orttfi. ~li_L.-L fs :ot~li_L.-L t:i.c.tl~ctlUJ.L ctolf ~1~ ~Cll ~dd :otl<!Rt

lcld~~lli.i :otlelbt..-U :ilrl 6t~ah -tlt~ -t~l~ t9, c%-lti :otl<"{_Rt-lclrl~~.-tl M~labt.ort1 C3tt~1ol HCI.Lli.i :otlct t9. 
:otl :ilct qbrt ~!-6t~a!l~ ['qrl:t~1 li.ll Gj( CI.L4.:il -t~L~ t9. 

:otl tl.ct ~li.Gj(CI.L ltll :otl'4.ti .{l~..Ultl~dlwti C3tt~1ol htl.~ ot a~(3£lloL ~hli.L.-tl ~L.{l (~111H ~i) ~. 

"1.$1 (~"'Il~ ~ ) 20-40 40-60 60-80 80-100 100-120 

~~1.U ~~ 2 13 22 9 4 
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y 

22 

20 

18 

i 16 

~ 14 
·~ 

~ 
9 12 
~ 

~ 10 
.j, 

8 

6 

4 

c 

Q 

ll.l-I.L ~L l-I.L '4. : 

x-~lll. : 1 ~l{l = 10 ~"&~ ~ 

y-~lll. : 1 ~l{l = 2 ~3l-ll. 

X 

10 20 30 40 50 60 70 80 90 100 110 120 
~ -t~l. (~"&~ ~ ) ~ 

t.L~<:t.3 ~Lt1o{cu l-I.Ll ~L'4.~ :cl:Lll.l!l.l-1. :ell~~ ci.t.t.L81o{~Lctd.L ci.t.t.:t.tL~:t{-1. a8~ ~ l-l.~"dl-1. ~L'!Rl 1o{~Lctd.L qo[ l-I.L2-tl. 

~i\.. ~41: d qo[ 60- 80 ~. ~L'4.~ ~L ci.t.t.:t.tl~:t{..{l 8'4.~..0. t.LL~-1. AB ct1. 'C.~L[c:fl~. ~q ~L'4.~ ~L ci.t.t.:t.tl~:t{..{l ~L~t.LL~-tl 

~ ci.t.t.:t.tl.~:t{L a8~. ~L ci.t.t.:t.tl.~:t{L ~1:fs~ qoi:f40--60 ~.t 80--100 l-I.L2-tL ~. ~L ~ ci.t.t.:t.tl.~:t{)..{l 8'4.~..0. t.t.L~~I..t ~L'4.~ 

~1:fs~ CD ~."1, EF ct1. 'C.~L[c:fl~. ~q ~L'4.~ ~~1. A ~."1, E-1. o&~ctl. ~"l.L"i.~ AE dl-1. "'f c.llo& ~"l.L"i.~ BD 'C.L~~. 

AE ~."1. BD-tl ~'C.-t~-1. P ct1. 'C.~L[c:fl~. IJ>i.§ P ~ x-41.lll. '4.~ ci.t.t. 'C.L~di ct. ci.t.t. x-4tllt."t mi l-I.Ul ~ ct. ~."1. Q ct1. 

cc.~L[c:fl~. ®.oll{~ o ~.t ~ Q ct~1·~ct~ ~L'4.~L.t t.t.~~..o. ~:&l-l.ct ~L'4.il. 8'4.~-tl M<l-I.La"l. '4.~~ o&8 ~L3Ltt 1 
OQ = 68 (~"&~ ~ ). ~Ll-1., ~L a~8eLI.oL ~3l-I.L-1.L -t~L-tl t.L~~ ~68 (~"&~) ~. 

(§~Lt!:t~L 37 : :b\h ~'4.1ltL~ ..fihtiJ.rtl. t.t:t{1ltL t.t:t{t\6 "l.Lc:fi ~oh1..fi :ciwtl ..fi~..fi ltL~rtl.lt[ ~~L[cta ~. ~l~"l...fi ~ct-1.1 

(3'lltt1<>L h~.t t.t~ah ~il.~:t1. 

'"lLc:fi ~oh1..U :ciwtL 1-4 5-8 9- 12 13- 16 17-20 21-24 

t.t:t{1..fi :ci wtl 4 7 12 19 9 3 

~L ~~ctl~3 ~L~-1 :t{dd ~L'!Rl-!Act~~L ~. ct.~ ~L'-L~ M<l-I.L~"l. 'C.L~ctl l-I.L2 t.h qo[-ti ~l-I.L~§ 

~tiJ.c:fl~. 

'"lLc:fi ~oh1..U :ciwtL x 0.5-4.5 4.5-8.5 8.5-12.5 12.5-16.5 16.5-20.5 20.5-24.5 

t.t:t{1..fi :ci wtl 4 7 12 19 9 3 
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~L Lcld~ISL"i.L «i~La"'. ...0.~ 'C.L~c:L ~ : 

y 

20 

18 

16 

I 14 

~ 12 
·~ 

1 10 
J, 8 

6 

4 

2 

c 

J.tli.l'Slli.L'4. : 

x-~&1. : 1 it.lfi = 2 ~o~l. 

y-~&t. : 1 it.lfi = 2 (>t.~l. 

F 

0 
2 4 6 8 1 0 12 14 16 18 20 22 24 

f- "'.Lcl.l ~o~l. ...0. ~ lK.LL ~ 

:aua"'....0. il.n.-tl C3tt.ttl.oL ~~ni OQ = 14.2 li.~ ~. ~Lli., (>t.~Lll.i "'.Lcl.l ~o~l....[l ~btll"i.L (>t.~c:J.~ 14.2 ~. 

G6l~~Ql 38 : ~h h't..fi.-tl ~'i~.-tl ~let'i ~6l ~6l ~et~1i fcl.n~Ql ..U~.-tl hl~hlti ~lit~-t ~. ~'i~.-tl ~let.-t1 (>t.~c:J.h 
~l~i"t..U ~d 1iUJ.etl. 

\, 

~l~"i.l ~let ( ~ ) 200- 210 210-220 220-240 240-260 260-300 

~et~1..U ~'W.ll 4 13 36 16 8 

~La"'....O. itct. (>t.~c:J.~ 1{t1J.ct.ct.L li.L2 «i.~La"'. 'C.L~ct.L"i.L ~. ~L ~L~Rl-Lcln~ISLll.i qo[ci.(>t.L~ ~li.L"i. .-t?.fi, ct.?.fi 

~LJ.t?.tli. ~L'4.~ ~.-tdli. qo[ci.(>t.l~.-tl ~L~&t.ll.i ~li.L'SL ~L~Rl~l. 1{UJ.cfi~ at ...0.~.-tl ~L~ll.i 'C.li.L[Ctc:L ~ : 

~l~"i.l ~let eto[~(>t.l~ ~l~Rl ~llltlQl ~l~Rl 

200-210 10 4 4 
lO X 10 = 4 

210-220 10 13 13 
10 X 10 = 13 

220-240 20 36 36 
20 X 10 = 18 

240-260 20 16 16 
20 x10=8 

260-300 40 8 8 
40 X 10 = 2 
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qof..[l :atl~RL . 
~~3 qo[...£1. :ciJPU~L :ott~Rt. = ~. 

8 
x ~-tdli. qofac.t.t8 

qo c:t.l>ll 

:ot& ~-tdli. qo[<:Lc.t.t8 10 t9. 
:ctJ.tli.L~L :ott~Rt. q?. ~l.~a :cd.<li.t€1."1. ....0.~ J.tli.L~ ~~ : 

y 

18 

16 

14 

J.lli.l ~lli.l '4. : 

x-=utlll. : 1 :&~ = 10 ~ 

y-:otlll : 1 :&~ = 2 l£q:c~. 

F 

~--~--+-~~-4---+--~--+---~-4---+--~X 

0 
200 210 220 230 240 250 260 270 280 290 300 

~ i"L~-tl <li.lq ( ~ ) ~ 

~ct, :otla"l....£1. ~d""ll t3'4.ttLOL 3~-i. OQ = 227 ~ 

:otlli., i"t~l.-tt <li.Lq-tl. c.t.§a3 ~ 227 t9. 
c.t.~~h""lt ~t~ :ot-1. ::~1~~t~ : 

~l~: 

(1) d :cl.l.f."'(qtl.f.L dli."t OL~ld~li.L :ci.~UJ. t9. 
(2) d li.l?l Lot~lll~L?.fi 'ii.utcfi ~t3ttt. 

(3) d.-tt '4.~ :otld l.f.l.c.i :ut-i :otld -tt""li :otqal.3-ti...O. q~ '4.~dl :ot:c~.~ l!.ldl ""l?.fi. 

(4) ct...O. [El{d :ott€1."1. q?. 'ii.utcfi ~t3ltt t9. 
::~1~~t~: 

(1) ct. ~l.~:c~. ~ct. Cl{t"tttiAn l!.l~a -t?.U. 

(2) :ott~a ~a li.t2 ~3?.{1. q~ c.t.§a3L ~1.8 ~t1 t9. mt~ !sc.<fu q"l.d c.t.§a3 ~U.I:Q. ~t3tdl. ""l?.fi. 

(3) ct. c.t.~ti :otqal.3-tl. '4.~ :ott~tt~n ~l.ctl. -t?.fi. 

(4) li.l:l.t3..0. :t~.~"l.tl-L~Ul-Li d.li.i r.t~~f-t...£1. R4~ctt :otl.t91. ~l.tt t9. 
(5) d Lcl~1ll ~(0/(3 llttl li.L2 :ot:Jstut -t?.fi. 
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~l~l~ 3.5 

1. =l~h qo[.-tt IAat~~l..-tt ~~~ih (IQ) ...(l~ ~Lttat ~. IAat~.-tl ~~~ih.-tl. (>f.§~ ~il.lit. 

146, 134, 143, 144, 138, 145, 153, 138, 138, 146, 140, 135. 

2. ...(l~-1 hl~ ~h ~h~li.i~ t.~ f£q~ ct<ttila trh...(l ~'W.ll t.~L[ct ~. Irh"i.l ct<tl~L.-il. (>f.§~ ~il.lit. 

!h..U ~Wll 10 12 13 16 17 18 

~ct~1..U ~Wll 5 9 25 16 10 7 

3. ~h '!lfAL~li....(l48 cl.l~~l....(l Gli.~'i Lctd~~L...(l~ ~Ltta ~. (>f.§~ ~il.1o{cu li.L2 h~ ~?1. ttl.ott ?.!.~? Isli.? d~ 
tt~t. h~at ~?1..-tl. 8ttttl.ot h~.t '!lfAL~li....(l cl.l~~l....(l Gli.~.-tl. (>f.§~ ~il.lit. 

(3l{:( (ct~) 50-60 60-65 65-70 70-85 85- 100 

Cl.l[bd~1..U ~Wll 6 10 19 9 4 

4. t.I..SctL...(l (-tt1o{[li.i 8 :&~l~ clJ.~aL :tlli.tt (~h--.Sli.L) t.~L[ctdl. ...(l~...(lli.L~dl. tt~~ d"i.l (>f.§~ fA~ dli.i3s ~dcl.l 

~llctl. 

25.2, 26.5, 28.6, 32.1, 29.0, 29.3, 31.3, 27.8 

5. ...(l~-1 hl~ ~h (>f.LOLli.l~ ~hl?t.d h~al 86 :tl,q~CJt"i.l"i.l ctct.-t..{ll{t~dJ. ~ltt ~. :tl,q~CJt"i.l"i.l ctct-1..-tl (>f.§ah 

~il.1o{l. : 

~~:(CJt1:j ctctort (~llt) 120- 13C 130- 140 140- 150 150- 160 

~~:(ctort1..U ~wtt 8 13 19 23 

~l li.L~dl. tt~~ ~La"'....(l ~d tt~l (>f.§~ ~UJ.ctl. 

6. 50 M(>f.L.-tL li.L~ ~~~L.st..{lli.t~dl. ...(l~.-tL hL~li.i ~Ltta ~ : 

f.t:(~l~ (t!~:( ~ ) 0--5 5-10 

M CJt1..fi ~wtt 1 

~ta"'....(l ~d. ~~~t.st.-tl. (>f.§ah ~utctl.. 

lt~c:trtl: ~ldorti ltl'lllltt2orti :haaih tt~QllltL : 

7 

10--20 20-30 

14 16 

60- 170 170- 180 80- 190 

10 8 5 

30--50 

12 

(1) "/l ~Ltta li.L~dl.li.i (>f.1o{L ~ctal.h.-tl....(l [El{d :ttli.L-1. ~ltt dl li.l:l.t.ctdl ~RI..-ti (>f.1o{L li.Lttl....(l [El{d :tt~1>f.l 

~l.tt ~. 

t.L"'.aL dill, ~h qo[li.i~ tt~t. h~aL 5 IAat~~l....(l Gli.~ ( ct1lfli.i) 15, 15, 15, 15, 15 ~l.tt, dl li.l:l.t.ctdl 

~Rt..-ti (>t1o{t li.ttt...(l [El{d 15 ?.Lltt ~. 

~2a Is x = M = M = G = xw = 15 
' 0 

(2) :tl~~l~L...(l ~l:tlttl:tl :tl.li.l-1. ~d lctd~d ?.Lila li.L~dl. li.ll li.~, li.l:l.t.:c?.L ~.t (>f.§~...(l [El{dl :tl.li.l-1. ~ltt ~. 

x=M=M 
0 
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(3) :<t<:l. x -1. 31.8' ~~d~ :Qt.:<t<:l. b ct.~ ~~lctll-li :Qt.lct :Qt.-1, dl-li :Qt.:<t<:l. a ()~~ctll-li :Qt.lct dl :<t<:l. y = bx + a 

l-l.ut t9. 

l-1.~ f.Clil. :Qt.Ltl.~ a&~ t91 x ··U l-1.~ x ...U. 8ttttLOL3~-1. :Qt.Ltl.~ :<t<:t y ...U.l-1.~ y = bx +a ~UJ.cfi ~~~ ~~

d. ot itd. x ...u. l-(.1:2{~ :Qt.?.lctl (>!.~~ J.tltct ~.~.tt cU. :<t<:~. y ...u. :Qt.jZ~ l-(.1:2{~ :Qt.?.lctl (>!.~~ ~ul:fi ~l3ltt t9. 

y "i.L l-ll:l.t~ = b (x "i.L l-ll:l.t~) + a 

y "i.L (>!.~~ = b (x "i.L (>1.~<:1.3) + a 

G6l~~Ql 39 : 

(1) ~! :<t~ X 'illt~h 25 ~.X ltl¥fi 3 CIU6 !~clll{l ~lq_ ~-1_ ~l~ CILL6 rt-12 Cl~ ~LOLCllltl ~lq dlltUJ.dl 

<t~--tllt~ ~u.~L. 

(2) Cl~-11 ~lCl (p) ~-1 rt..fi ltl'll (d) Cl~-11 ~c,[~ d =50 -2p ~. oli\ ~lCl'illt~~ ~ 11 ~ltl., rllltl'll--tl 

lt~~ ~U.~1. 

(3) ~! !'t..filtt hllt h~rll !lf:<tl~~1--tl act--t--t1 Cit~~ ~ssoo ~. !'t..fi~ !lf:<tl~~1--tl ~l~rl~lutlltl2 6~3 

hlf<tl~--tl act--tltt¥U 2 % ~hlt hl'tCll--t1 f.\Q[t!, 41~1 ~. rt w'u..u ~hlt--t1 Cit~~! ~u.~1. 
(1) :Qt.t!I x-3 y = -2-. 

- x-3 y=-2 

25-3 
-2-

22 
=2=11 

:Qt.Ll-1., y --t.l. l-l~ 11 t9. 
(2) d = 50 -2p :Qt,-1, <l-llct (p) --t.l. l-ll:l.t~ 11 t9. 

l-liol (d)--t.L l-ltl.t.~ = 50 - 2 (p --t.l. l-ltl.t.~) 

=50- 2 (11) 

=50- 22 

= 28 

:Qt.Ll-1., l-liol--t.L l-ltl.t.~ 28 ~3l-LL ?.til.. 

(3) 3~:<tl~:Qt.L--t.L Cl.ct--t.--t.l. (x) (>!.~~ ~8500 t9. 
~l~dqlUJ.l...£l. ~l-1. (y) = 2 % X X 

= 0.02 X 

:. ~L~dqLUJ.L...O. ~3l-l--t.l. (y) (>1.~<:~.3 = 0.02 (x --t.l. (>!.~~) 

= 0.02 X 8500 

= 170 

:Qt.Ll-1., ~L~dqLUJ.Ll-LL2 3ttlil<:t ~l-1.--t.L (>!.~~ ~ 170 t9. 
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t8E 
x=2 

~~~ In 
X = 10 X = 4 X = 1 X = 4 X = 8 x=4 x=2 x=8 

x = IJ>t.(E,sol..-t.l l{lUJ....Q. =ti'l>tll 

n=9 

D D D D liD ID 
DO DO DO DO ~H t8E DO DO 

X = 1 X = 2 X = 2 X = 4 X = 4 X = 4 X = 8 X = 8 X = 10 

Ill 
X= 10, IX= 2, X= 2,1 IX= 8, X= 8,1 IX= 4, X= 4, X= 41 

!=1 f-2 f-2 f-3 

Mo = l{~"d.l{ ~L'!_Rl \:t~Lctdl i]l{d = 4 

111 

l{ l:l.t.3 ~u. It ctl l{ll 

~ctc:t.I.3...U.ot :fsl{l{l 

oiJ.sctctL "'f~~ ..-t.~. 

l{ 14 ~ ~u. It ctl l{ll 

~ ctc:t.l.3..-t.l. .t d. ~1. ...0. 
l]l{d..-t.l ~&dl :fsl{l{l 

Oltoctctll{l ~Lq t9. 

t.L§c:t.3 ~Lt\:tctl l{ll 

~l{l"i. l]l{d \:t~lctdi 

~ctc:t.l.3..-t.l..t ~3 ~Lit 
Oltoctctll{l ~Lq t9. 



3.6 l-l~h, l-l~:eet. tft.~c:t.h-1.1 ~c:t.1.l(4lh :ot.Q·~.U~ 

:ot.Ltt~ li.l:l.t.ctdl [~Jd.1.i Lctlctlt li.NL'i.L c:t.L~ :ot.~ 0\.~c:t.L~..fi :<t:<t[ 3~ 0 .. d'i.L?.fi ~tt"G ?.tltt 0 Is 31.6 ~3 ot 

~~~L~L !>tltL li.3L~..fi Cl.lct~l3, ~li.~L:ottli.i 8ttttl.ol.l ?.~.6 ~L!s ct.li. 'i.?.fi .. t.~3 ~~~L~L'i.L 31.6 Lcl.l.lL"G 8ttttl.ou ~l.tt 0 d.li.ot 

ct...fi12cl:l3 li.tt[t.L:otl. ~l.tt 0 .. 
dli.Lli. ~~~L~ltli.l li.l:l.L3 ~L~ ~~~L~L..fi aoL~OL (>{\:[ ot ot~~ttldl~ ~dl~ 0, ct.?.fi li.L~dl'i.L lct~{~~L li.L2 

l{~"dl{ tt~R4Rl:otl.li.i d'il GttttLOL 3~ctlli.i :ot.Lq 0 .. Lcl.il~ ~~3 ~ttl:ot.L li.L2 :ot~UJ. ~1.~ ct. li.l:l.t.3~ ~I.?.U :ot.OLctt~ 

a&t~L 0 .. :ot.L'4.a ~li.f.ie'i.L Lcl.Lcl.~t ~~L~tli.1'il. :ot(l..ti.L~ 3~ctL li.L2 :ot?.tctL ~ ~li.f.ie:oti...U ~a'i.L 3~ctL li.L2 cttt~Ldl 8~ct~ 

:oti3-SL~LL~tt tt"Rl:otl.li.i :ot(l..ti.L~ li.L2 cll.~a :<ta'i.L J.tRI.L-1~ ctillli.l:l.L3'il. 8ttttl.oL 3~ctLli.i :ot.Lq_ 0 .. :ot.L !>tL!>tctl. li.l:l.t.3~ 

li.l:l.t.ctdl R4Rl~ ~3 8"Gctli. (optimum) li.N !>t'i.Lq 0 .. 

tt~L a& li.L~dl ~~~L~L..fi :ot.L~ttl~ ~li.L'i ~d lctd~d 'i ?.~.6 ~Ltt dl li.l:l.t.3 q~ ~li.~ li.L~dl~ ~L~ J.t[dl-t~~ 

ttl.ott ~ct. ?.~.6 U3tl 'i.?.fi .. ~li.Lot~LL~, ~dllct~tt3 :ot(l..ti.L~ 1\i~:tl.&l.tt J.l~RI.:ottli.i :ot.Lctdl 'Cl~LL :<tal. ~li.L'i ~ct. lctd~d 

?.tttaL li.UJ.dl 'i.?.fi .. :ot.Lcfitt~R4Rl:ottli.i li.l:l.t.ctdl R4[d~ ~ ~~ li.Nli.l:l.t.:eet ~Ltt 0 .. f.lL&t~L, ~~LUJ.dl, ~L~3'i.L ~dl~ 

ctcfi ~~LL~3 li.L~dl li.L2 li.l:l.t.:ee!.'i.L ~~~L~L dill GttttLOL 3~ctlli.i :ot.Lq 0 .. 

q1{L~ :ot~ ctL@L"'rtt ~?I.Lli.i !>t~a3'i.L Lcl.il~ GttttLOL 3~ctlli.i :ot.Lq 0 .. ~~LL~ li.L~dlli.L2 tt~L !>t~a3 Gttttl.ol.l 

..fiq~ 0 .. ~~)~ ... 2li.l [\:l~~Ldl ctL'i.OIJ.:ot.L :ot~ d'il ~L'C. 'i~ 3~dl ct"l.d li.~"dli. ~L~L..fitt~t.oiJ. :ot~ 3,~ l:l.t.L'ili.l 

actLtt 0 ct. !>t~a3~ 8t.L~~~L 0 .. ct. ttL~ 3tt.si..u ~tt..U:ot.l. ct.ltot ttOL~"l.i !>t'i.Lctdl ~tt..U:ot.l. ~~~L~L itutctctl li.L2 !>t~a3""-L 

li.L2L llli.L ~L li.l (31{ ttl. OL 3~ 0 .. 

:ot.Lli., ~hL~L..fitt~t.oiJ. ..fi~..{l !>tl!>td.L tt~ :ot.Litl~d ~Ltt 0 : 

(1) li.L~dl~ ~~tt (2) :ot.(l..ti.L~ ~oUJ.'i.L :<ta'ii a&t~lt (3) :ot.(l..ti.L~'i.L ~~ (4) li.L~dl'i.L qo[3~~L'i.L J.l3L~ 

(5) G~d~ :oti3-SL~LL~tt [q~{~~L li.L2 ~~~L~L..fi ot~~ttld 

---------------1( ~l~llll "~----------------... \. ./ 

• 31.6 tt~L :<ta'ii :otctat3'i.L at !s~tt [El{d :ot.L~ttl~ ~[act ?.tltt 0 ct.~ li.l:l.t.ctdl R4[d~ li.N :ot?.tctl ~~~L~L 

3~ctltt 0 .. 

• li.l:l.t.3 ~I.?.U q~ J.t:<ti.C"i.ct ~~~m 0 .. 

• :<t~~l., 'C.~Li~L31., ~Ldi~L3L~ :eetL..fitt ~~~L~lt 3~ctltt 0 .. 

• :otctat3'i.L'i.L ~~ctLUJ.L~ :otctat3'i.t..fi ~a ~'\Kf.L q~ ~LOLctL?.fili.l:l.L3 li.Ul 0 .. 

• a& ~ 1 ct. ?.fi ~ ~ lf._~L 'i.L li. l:l.t.3L ~Ld ~1. tt d.L ~ li.~ li.L~dl li.L2 [i{~ li. l:l.t.3 ~Lt It ctl li.i :ot.L q 0 .. 

• :otctat3'i.L~ dli.'i.L li.~~'i.L llli.L~Lli.i ~L~ :ot.LtiJ.~ ~L~d li.l:l.t.3 ~LtltctLli.i :ot.Lq 0 .. 

• n lt'i. :otct<:il3'i.L'i.L ~~LL3L~'i.L n li.L lj_._UJ.~ ~~lt"d~ li.l:l.t.3 3~ctltt 0 .. 

• li.L~dl~ :fsli.li.l oiJ.octdi d'i.L li.l:l.t.:ee!.L~ :ot.Lctdl [El{d~ li.l:l.t.:eet 3~ctltt 0 .. 

• :<t~~l., 'C.~Li~L3L :ot~ ~Ldi~L3L :ot.L'4.a li.L~dl'ii :otctat3'i.L~ :ot~:fsit 4, 10 :ot~ 100 ~LOLli.i q\I~ 0 .. 

• ~1.?.{1. ~ :ot.L~Rl lt~Lctd.L :otct<:lt3'i~ !>t~a3 3~ctltt 0 .. 

• li.l:l.t.3, li.l:l.t.:eet :ot~ !>t~a3 ct~'i.L ~?L M
0 

= 3M- 2x ~ :ot.L~LI£ct ~?L 3~ctLtt 0 .. 
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( 
lt!s~ ~t..U :bUs ~<a.!s l 

~~c:t.U 
~ld.-ti ~l'4. 

I I 
~~h ~~<el 

t.t~i :atctcah.-t.I...Q. 1~>-ti 'bl.LCI.<ll 

I:E>-tct '4.'<.e/l :atctcal.tr.-t..-o. I:E>-tct 
itutc?tca ~""LL 

'l:t~in< ~liiht< 
~~h ~~h 

~?t.1..fi ttt~ : 

(1) lot~~ : 
lotl~rt\1.1 ~~l~ 

:otcto[~d ~t~dl - :Ex x=-
n 

qo[~d ~t~dl - 'Lfx x=-
n 

(2) (1{~ lot~~: XC = 
ll:t:x; + ~x2 + ... + nkxk 
ll:t+~+ ... +nk 

(3) ~l~d lot~~: 
W!Xj_ + W2X2 + ... + WnXn 'Lwx X = = w 

WI + W2 + ... + Wn 'Lw 

(4) ~QU;rt~ lot~~ : G = ~Xi X x2 X ... X xn 

lot~:eet ~-1, ~..q :eetl..fitt ~~~L~il. : 

:eett..Utt lotl't 
~qoff~d lott~rtl 

~~dd ~l~Rt-fctrt~Ql 

(5) ~l:l.t:eet M = ( n; 1) ~l :at ct<aL~1. ...0. C&~d 

(6) j ~1. :t.t~~ Qj = i(n;1
) ~l :otct<:ill-1....0. C&~d 

(7) j ~1. ~~ti~~ Dj = i(n1~ 1) ~l :otct<:ill-1....0. C&~d 

(8) j ~1. ~tdi~~ Pj = i(~;01) ~t :otctat~1....0. r&~d 
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)_ 
) 

I 
bt~C!lh 

'l:ll.ll(l ~ Cll'<. 'bl.LCI.<ll 

:at ctci'LH ...(l I:E>-tct 

~!l~d 

- A I.d x= +-
n 

- A 'Lfd X= +-XC 
n 

~dd ~l~Rt-fctrt~Ql 

(~)-cf 
M=L+-

2--xc 
f 

j(!l)-cf 
Q.=L+ 4 Xc } f 

j(_l!_)-cf 
Dj=L+ lOf Xc 

+11--)-cf 
lj=L+ ~~ Xc 



~ct:lff~rlltl~& ~~rlrl ~l~Rt.-fcl.rl:(Ql 

Mo = =ttl.~ ct~ Cll';(. ~Lctd.L M
0 

= +t.t~:ct.+t. ~L1Rl I:HLctd.L 

~ct~.-t....O. (E+(.d, ~ ct<a"t~.-t....O. (E+(.d, 

10. ~L~LI£ct :ti?l : M = 3M- 2x 
0 

~l~l~ 3 

( fct~l:ll A) 

..u:a ~lit<a llt~fcl.b~ w~·'illtll ~l<ll fctb~..U 't~~:lu b:(l : 

~rlrl ~l~Rt.-fcl.rl:(Ql 

M = L + fm- h 
0 2fm- h- /2 

1. ~8 ~~';(.L~L 1.1.':(. ~[ct. +t.l2L ~2tctl ~[ct. .-t.L.-t.L (E+t.ctt...O. =ttl.~ ~ ~~';(. 2l.L~ ~ ? 

(a) ~+t.Ld.';(. +t.l:l.t.~ (b) +t.l:l.t.:ce.t. (c) (J{\:f,~ (d) ~l8U:ct.';(. +t.~ 

2. .-[l ~ .-t.L +t.i ~ ~8 (E+t.ct ~N QL .t +t.l:l.t. :ce.L ~Nil ? 

(a) D7 (b) Ql (c) P45 

3. ...0.~.-t.L+t.i~ ~~L :cio&oiJ.+t.i +t.l:l.t.~ ~iJ.I{l ~~Ldl .-t.~ ? 

(a) qo[ci.(J{L8 ~~+t.L.-t. ~l~, (b) 'ds~"i.L ~.SL.-t.L qoi:( ~l~, 

(c) qoi:(.-[l :ci'lKI.L 5~ ~ ~l~, (d) ~f.:LctL';(.~ lt~L';(..-t.L qoi:( ~l~ 

4. ~l 8 1.1. QL +t.L~dl +t.Ll .-[l ~ .-t.L +t.i ~ ~L <ll :ci 6i.l:.t ~~l ? 

(a) x ~ G (b) x = G (c) x ~ G (d) x > G 

5. ~~';(.L~L.-[l ~L~1.ll~ ~+t.L.-t. ~d Lclct~d. 2til.cll +t.L~dl +t.Ll ...0.~.-t.L+t.i~ ~~ 1.l~QLL+t. ~L~ ~ ? 

(a) x = M = M 
0 

(b) x > M > M 
0 

(c) x < M < M (d) x < M > M 
0 0 

6. a& 10 ~ct<at~.-t.l.-t.l +t.~ 15 ~l~, d.l ~ct<at~.-t.l.-t.l ~';(.ctLUJ.l Is2c:iJ. ~it ? 

(a) 25 (b) 150 (c) 5 (d) 1.5 

7. 5 ~ct~.-t.t...O. +t.L~dl +t.Ll ~(x-9)=0~1.~ dl +t.~.-[l (E+t.ct Is2cll ~l~? 

(a) x=O (b) x= s (c) :X= 9 (d) x=45 

8. ~ct<a"t~.-t.l. 7, 9, 9, 1, 7, 9, 4, 9, 1..U. (Jl,\:f,~ Is2<al ~? 

(a) 1 (b) 4 

9. 50 ~ct<at~.-t.l.-t.L ~li~+Li +t.l:l.t.:ce.L ~2a ~ ? 

(a) 25+t.L ~ct<a~.-t....O. (E+t.ct, 

(c) 25. 5+t.L ~ ct<al~.-t....O. (E+t.ct 

10. 4 ~.t 9.-t."t ~~ll-ct.';(. +t.~ '&2<al. 2til ? 

(a) 4 (b) 6 

(c) 7 (d) 9 

(b) 26+t.L ~ct<at~.-t....O. (E+t.ct 

(d) 26. 5+t.L ~ ct<al~.-t. .-[l (E+t.ct 

(c) 6.5 (d) 36 

11. ~~ <t<a..U. +t.~ 15 ~.t +t.l:l.t.:ce.L 20 ~l~, d.l ~L~LI£ct :ti?l~ (J{\:f,~ Is2<al 2tit. ? 

(a) 30 (b) 5 (c) 35 (d) 17.5 
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12. 10 :Q1.ct.c:t.l.3--tl.·-il. +t.U{~ 14 ~. a& t.~3 :Q1.ct.c:t.l.3--t ~+t.~ I!.I.Ltt. ctl. +t.utcti :Q1.ct.c:t.l.3--tl.--tl. +t.U{~ 12c:t.l. eil ? 

(a) 10 (b) 28 (c) 7 (d) 1.4 

13. ~3 +t.L~dl--ti ~l:ii :Q1.ct.cil3--ti...U :ct+t.L--t l:&+t.ct 16 ~. ctl. 21.--tl. ~~<:1.3 12c:t.L eil? 

(a) 8 (b) 2 (c) 16 (d) 4 

14. ..U~--tl+t.i2ll 3~ Lctl:il--1. :o{:clc:tl. ~ ? 

(a) =1.1.g,~3) ct.~ +t.L~dl--ti :Q1.ct.c:t.L3--tL 4 <+t.LOL+t.i ct.~=1.1.ltt. ~. 

(b) +t.\:l{3 :Q1.l~c:t. +t.L~dJ.--ti :Q1.ct.cil.3--tl .t 2 <+t.LOL+t.i ct.~~ ~. 

(c) ~Ldi~l3L :Q1.L~c:t. +t.L~dl--ti :Q1.ct.c:t.L3--tL.t 100 <+t.LOL+t.i ct.~~~. 

(d) 'C.~Li~l3L :Q1.l~c:t. +t.L~dl--ti :Q1.ct.c:t.L3--tL.t 10 <+t.LOL+t.i ct.~~ ~. 

15. ~<:1.--tl "ll~"l ~--tlct.dl ~3 ~tL..fi--tL 6 "ll~tLL..fi ci~L8 (l{l2<.+t.i) ..{l~ lt+t.l~ ~ : 

1.05, 1.15, 0.98, 1.12, 0.89, 0.95 

..{l~ --tl+t.i2ll 3~ Lctl:il--1. :ctc:tt. ~ ? 

(b) ~~<:1.3 = 1.15 l{l (c) ~~<:1.3 = 0.98 l{l (d) ~~<:1.3 ltlUf. --t2U. 

( (qGtlOL B) 

..fi~--tl ltA--tl-i.l ~h Cll~ltl ctctl~ :o{l'tl : 

t. +t.~--tl. 31.8 tL~L ~3 c:t.L<+t. ~uct.l.. 

2. a& :Q1.ct.cil3...U.-i +t.e~ ~ ~ el.tt. ctl. 38 :ct~<.L~L ct.LtL<.cfi "'l8~ ? 

3. OL~ 21. ~ ~L..fitt. :ct~<.L~i:Hi --tl+t. :o{l"'.L. 

4. +t.~, +t.\:l{~ :o{.t ~~c:t.3 ct.~'i :Q1.L:ctLI£ct ~?1. c:t."'.l.. 

5. 38 tL~~Rl+t.i ~~u:n<- +~.~ ~ul{l ~l3Lctl. --t2ll ? 

6. ~~c:t.3..fi C'l{L 'lK.I.L :Q1.l"LL. 

7. +t.~, +t.U{~, ~~<:1.3 ct.~'i :Q1.L:ctLI£ct ~?1. :Q1.l"l--tl<. :Q1.L3-SL~LL:ell'i --tl+t. :Q1.l"LL. 

s. 10 :Q1.ct.c:t.l.3--tl.--tl. +t.U{~ 55 ~. a& +t.e\l.+t. :Q1.ct.c:t.l.3--t..U r:&+t.ct 1oo2U ct.l{l.t 110 I!.I.Ltt., ctl. +t.U{~..fi --tcfi 

r:&+t.ct ~U.~:il.. 

9. ~3 =1.t.c:t. x --tl. +t.~ 9 ~. =1.t.c:t. y = x + 4--tl. +t.~ 12c:t.l. eil ? 

10. ..fi~'i :Q1.L~RI.-!Act<.~L l:i<.Lct.dl =1.1.<:1.--tL ~~<:1.3 ~UI:iL : 

1;1:21:1:1:1:1 
11. ~ ~ 'lK.I.L :o{L --tl. +t. ~ 5 ~ . a& ~3 ~ 'lK.I.L 6 el. tt. ctl. c.O.~ ~ 'lK.I.L ~u. ~:il.. 

12. :Q1.ct.c:t.l.3--tl. 15, 4, 7, 20, 2, 7, 13 +t.L2 ltl!.l+t. =1.1.g,~3 ~utct.l.. 

13. ~~·U ~-Sl--tl qoLf eltt. ctct.l :ctdd :Q1.L~RI.-Lctct<.~L +t.ll +t.\:l{ct.df ~[(Hi +t.l"l dill 38 :ct~<.L~l ~UJ.cfi 

~l3ltt.? 

14. ~3 =1.1.<:1. +t.L2 Q
3 
= 25.75 el.tt. ctl. P

75 
~u~:il.. 

15. ~3 ~~tt.L..fi tPL3 +t.LOL--tl +t.U{~ 15 ~UJ.qc:t. ~. "/l ct 'C.~3 ct.~ ~ 10--tl <+t.Lq q=1.(.dL eltt. dl ct--tl c:t.3<.L--tl 

+t.U{~ 12c:t.l. eil? 
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..fi~""'.L lt.R""'.L""'.l ~ci.L(,j, :ut.l'4.l : 

1. <+t.L~d +~.1:1{3...0. Cl{L'lK{L :ut.l'4.1.. 

2. +t.l:l{ctdf ~[d""'.L +t.l'4."1.L :ut.ef :ct+t."'ll.ctl.. 

3. C>l!J,c:L3"1.l c:Ll<+t. ~llctl. 

4 0 lA~ +(.1:1{3 :ct +t. "'ll ctl.. 

5. 3ttl >1.3L~...0. +t.L~dl+t.i +~.1:1.{3 3~di +t.l:l{~ =l.lf:&ttLd +t.l'4. t:S.Ltt ~ ? 
6. ttl.ott :ct~~l~L...O. '4.~t.o0. 3~ctl +t.L2 38' C>llC>ldL l:l{L""'.+t.i acfi o&8~ ? 
7. ~3 =l.lc:L"il +(.1:1.{3 :ut-i C>l!J,c:L3 :ut~:fs1{ 5.5 :ut.-1. 6.4 ~- +(.l:l{~...Q. lE+t.d ~U.~tl.. 

8. ~ ~'lK{L.-t.l. ~~U.-n~ +~.1:1{3 8 ~. a& >t?.L+t. ~'lK{L 4 t:S.I.tt dl. c.O.~ ~'lK{L ~U.~tl.. 

9. ~3 ~6-G~..-t.L :ctltdl~ 8,'4.Lt..-t. (x).-t.l. +~.1:1.{3 81 ~3+~.1. ~- a& 8,'4.Lt..-t.-"l.:4: y = 3x +so t:S.I.tt, dl. "1.:4:.-t.l. 
+(.1:1.{3 ~U.~tl. • 

10. :utctc:LL3"1.L a - 5, a + 1, a + 2, a - 3 :ut-1. a .-t.l. +t.l:l{~ 10 ~. a ...0. lE+t.d ~U.I:iJ.. 

11. ~3 qo[.-t.L40 IAaL?.U:ut.l..-t.L oL@Ld lct'bltt+t.i ~~l.-t.L +~.1:1{3 76 ~- ~ttl~ c.O."'ll. qo[.-t.L50 IAaL?.U:utl. +t.L2 d. 

85 ~. l>i-1. qo[.-t.L LctaL?.U:utl..-t.L oL@Ld lct'bltt.-t.l ~~l.-t.L +t.l:l{3 1{UJ.ctl.. 

12. ~3 IA«tH+t.i ~~di Mc.tl.+t.i Mc.t~o ctlt:S..-t.I....O. ~'lK{L...0.~.-t.L3L~+t.i :utL'-1.1. ~- ctlt:S..-t.I....O. ~'lK{L.-t.l. +~.1:1{~ 

~U.~tl.. 

cu~"1.1..fi ~~l 0 1 2 3 4 ~-1. 

M(,j,t..fi~~L 2 4 9 7 3 25 

=l.lGL X 1500 800 200 

~L~ w 5 4 1 

..fi~""'.L lt.R""'.l""'.l ~ci.L(,j, :ut.l'4.L : 

1. :utlt.~[ :cthL~L.-t.i c:Llll~il ~LLctl.. 

2. ~~U.-n~ +~.1:1.{3....0. Cl{L'lK{L :ut.L'4.1. :ut-i d..-t.L c:LL<+t. d?.LL 0\.~c:LL<+t. ~uctl.. 

3. +t.l:l{ctdf ~[d.-t.i +t.l'4. dill c.t~J,c:L3.-t.L :utef 8t.Lt:S.~~l :ct~d :ct+t."'ll.ctl.. 

4. ~L...O.tt :ct~~L~il :ct+t."'ll.ctl.. 

5. +t.\:l{ctdf ~[d.-t.i +t.l'4. dill +(.1:1{~ :ut.-1. +(.1:1{3-i. :cl~"l.lctl. 

6. 38' :ct~~l~L-1. 8~d+t. :ct~~l~l 3~ctltt ~ ? ~ll +t.ll ? 
7. ~3 ~l~tt.-t.i <ll~ ct'bl1.-t.L :utL!Jli lct3L:ct.-t.l t.~ :ut~:fs1{ 2 %, 2.5 %, 4 %, 3% ~- ttl.ott :ct~~l~l.-t.L 8'4.ttl.ol 

3~-i. :ct~~l~l IA3L:ctt.~ ~UitL. 

8. +t.Lc.tl8c:L qL.-t....O. ~3 ~3l"1."1.l tf.t3 ct=l.ll~l...O. ...Q.~...Q. +t.L~dl '4.~P.(l D7 :ut.-1. pl5 ~U.~tl. :ut.-1. d+t.-j, :ut.efE{2"1. 

3~. 

ltL(,j,L8Gt. ~L""'...fi ~~l 4 6 7 8 10 12 

~Cl:ctl..fi ~~l 3 9 15 23 8 2 
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9. ~3 1-l.':(.~~l-l 8(1.ltt.3.-ttl-l~ll.-t~ ~~a 6tl.2<:t.l.l-li 1.1.-:(.~~l-l.-tt "6Ul.t.-tl. l-llti.3 29.6 ~I:Et. :ot-1. 30.4 ~I:Et...fi 

ct~ ~l.ctl. -&6~. ct1.ll:(;l l-lt2 cll~a 7 6l.L2<:t.l.l-li 1.l";(.~~l-l.-tl. "6Ul.L (~I:Et.l-li) ..fi~ l{l-I.L~ ~ : 

30.2, 28.9, 29.2, 30.1, 29.4, 31.3, 31.4 

~ :otl li.~ll.-t ttl.ott ~d 3lli. 3~ ~ ? 

10. ~3 qo[.-tt 34 ~L3";(.t:otl.-1. li.Ul<:t.L ~~t.-tl. l-llt!.3 57 ~. 21. qof.-tt 61."--.L 60 [qat~:otl..-tt ~~t.-tl. l-llt!.3 59 ~. 

~"\3~:otl'i.l ~~L.-li li.lt!.3 ~il.~. 

11. ~3 li.LR.dlli.i 50 :otct~.-tl..-ttli.lt!.3..fi [El{ct 35 ~dl. 1.ll~UJ.~ l-ll<:.ll-1. 1.1.~ 1 ~3 :otct~.-t..fi [El{ct 50 

acttl-li :ottcfi ~dl at "1.1.21. ~dl. :ott :otct<:t.l.3.-t-1. 6ltt. 3-:(.ctt 6tl&l..-ti :otct<:t.l.3.-tl..-tl. l-llt!.3 ~il.~:t.l.. 

12. :QtP..[~Ll~ [ql>l.tt..fi 1.l~llt.Ll-li ~3 :(;1.~~.-tl 18 [qaL~:otLl-li~ 3 [qaL~:otl. .-tl1.ll:(;l ?.!.ttl. 1.ll:(;l ?.!.~<:!. 15 

[qaL~:otl..-tL ~~L ..fi~ l{l-I.L~ ~ : 

42, 65, 53, 75, 43, 50, 68, 57, 79, 48, 51, 61, 55, 70, 64. 6ll:t.L18 [qaL~:otl..-tL ~~L.-tl. li.l:l..L~ 

~il."-1.1.. 

13. ~3 ~1.l..fi.-tL '?.r.t& 2\.<tt~L.-tl. li.l:l..L3 126.2 ~. ~3 .-tcfi "'SS.~";(.Lct..fil:d. :ot1.l.-tlc:l.ll 6l.Lt. 10 l£ct:(;l.-tl 2\.<tt~L.-tl 

:oti3.Sl ..{l~ l{l{l~ ~ : 

156, 125, 162, 153, 130, 124, 127, 142, 149, 121. ~ .-tcfi "'SS.~";(.Lct..fil:d.~ 2\.<tt~L.-tl. li.l:l..L3 ctl:l..LI. ~ 

dl-1. 3~ctltt? 

..fi~'iL'iL Gh~ lttllctl : 

1. %'C.i %'C.i ~6l.L'il cfi"'S'ufi'ii IJ>t<:t.l.l-li ct1.l";(.L~L'il ~r.til...fi ~btll ..fi~.-tl 3L~3l-li t.~L[cfi ~ : 

~f.t2..fi ~~L 200~ :otl.t91. 200-300 300-400 400-500 5001 d~ q~ 

M t.t1..fi ~~L 7 13 24 16 10 

ct1.l";(.L~L.-tt ~r.til...fi ~btlt.-tl. l-ll:l..L~ ~il.~:t.l.. 

2. ~3 ct1.lL~.-tl :(;1.1-dl~~o .-t~L-'j3:(;LL.-t..fil{Lu.t. li.LR.dl ..fi~ l{l-I.L~ ~ . .-t~l'i.L 61.§<:1.3 ~il."-1.1.. 

'1~1 (t!~~ ~ ) -2-0 0-2 2-4 4-6 6-8 8- 10 

:(;1.\dtt!..fi ~~l 4 8 14 6 2 1 

OJ..~U..fi ~~l 25-29 30-34 35-39 40-44 45-49 50-54 55 :ot-1. ~ 

~ct:(;LL..fi ~~L 9 17 32 24 10 5 3 

Gi~L~ (~1\l) 150 - 155 155 - 160 160 - 165 165- 170 170- 175 175- 180 180 - 185 

Reu¥!1~111 ~~L 8 10 20 17 15 4 1 
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~Lcth (~~~ ~ ) 4~ ~1.~ 4-8 8- 12 12-20 20-28 28-36 

c:~.dbd~L..fi ~~L 6 14 31 35 28 16 

ct~ (~~~) 0- 10 10-20 20-30 30-40 40-50 

OLLlt~L~L..fi ~~L 6 18 22 15 9 

~ta"l..U ~d. c:t«<.l.-t.l. (,{~~ ~u.ltl. 

7. ~h '4.~1ltlli.i 60 IAat?.{f:utl.~ 'iiut.ctc:tl ~~t-j!Ad~~l ..U:il ~ot(J{ ~. IAat?.{f:utl..-t.t ~~t.-t.l. li.l:l.th ~U.Iti. 

~~L 0- 10 10-20 20-25 25-30 30-35 35-40 

fctEtteii~L..fi ~~L 3 8 20 16 9 4 

8. ~h ~l~~.-f.l 50 h~<l.l~:utl...fi dli..-f.l hl-~2~.-f.l c:t'4.~l~l.-f.l ~li.tt..fi d'4.l~ h~c:tlli.i :utlcfi . ..fi:il.-t.L hl~li.i 

ct..fi fAoldl :utltll ~ : 

~1-ttf. (h~tlh) 5-5.5 5.5-6 6-6.5 

hlf<tl~~L..fi ~~L 1 3 5 

hl-~2~ c:t'4.~l~l.-f.l ~li.tt li.L2 <t~?.fhL Q1 :ut."t Q
3 

~iJ.Iti. 

( fct~tOL F) 

..fi~-tL-tL (;~~ itut.c:tl : 

6.5-7 

11 

1. ~h ~LLUJ.L.-t.L 55 IAat?.([~l..-t.L ~~L..fili.t~dl ..U:il ~Lttc:t ~. 

~~L 0- 10 10-20 20-30 30-40 

fctEtteii~L..fi ~~L 4 7 11 14 

7-7.5 7.5- 8 

15 9 

40-50 50-60 

9 7 

(i) a& 30 % IAat?.{f:utl. .-t.L'4.L~ ~ttL ~l.tt dL ttL~ ~c:tL li.L2.-t.L ot~~ ~~L 'iiut.c:tl.. 

8-8.5 8.5-9 

4 2 

60-70 

3 

(ii) a& ~hU ~ ~~l 'iiut.c:t.-f.l~l 5 % IAat?.([:ull.t ~l~'!f-rt :utl'4.c:tt..U ~tt dl. ctli.i "';k-tdli. ~~L12c:tl ~il. ? 

2. ~ ~l .. -S.-f.l 2Lttil...{l dli..-f.l :utl~~ fAil...{]. ~~"llli.~IJ. h~c:tl..fi ~ . ..{l;il..{l li.l~dllUUl ~ : 

~L~~ (~~~ l!l\l) 10- 15 15-20 

A fAl .. ~-tL 2Ltt~L..fi ~~L 4 7 

B fAl .. ~-tL 2Ltt~L..fi ~~L 5 8 

li.l:l.th.-f.l :utll:tl~ httl ~l .. -S.-f.l 2ltt~ q~ ~l~i ~ ? 
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20-25 25-30 30-35 

10 5 3 

15 9 6 

35-40 

1 

2 



3. ~3 ~tt....[l...[l ~t.L ~t.L ~q~ Ct~tlla li.L2~...[l ~\K.f.L:j, Lcl.ct~~L ...[l~ :ottita t9. ct. tt.~?.[l Ct~Ltta li.L2~...[l 

~\K.f.l.-t.L (>f.~a3 ttl.ott ~?L?.[l ~U.Iil.. 

ltl2:(.1..(l ~~l 0- 10 10- 15 15-20 24 26 28 

~c:.t~1..fi ~~L 8 14 16 11 4 2 

~!:(.~o ~L! (actaa) 20-25 25-30 30-40 40-50 50-60 

bl-tct1..U ~~l 12 23 45 29 7 

Ei.G.-t.t ~3~~6 tt.L3.-t.L ltl:l{3 :at~ ltl:l{~ ~UJ.Cl.L. 

5. ~3 .-t.LGCI.O!~'i.l 150 ~llt3L...[l (j'l{~:j, Lcl.d~~l ...[l~ ~'l{l~ t9 : 

t3lt:(. (c:.tli) 15-20 20-25 25-30 30-40 40-50 50-60 60-80 

it~tt!1..U ~~l 6 13 19 52 34 18 8 

~ llt31. ...[l Gli. ~ .-t.l. (>f.~a3 :ott a"!. ...[l ~ct. ~u.lil.. 

6. ~3 8c-tt.Lt.3 ~~ li.L~ t91 d..-t.L tl-1.3 8c-tt.Lt..-t..-t.l. (>f.~a3 70 t9. :otl 8c-tt.L~d ~31{.-(l ~~LI:S.-t.li.i P.l.L.SL ~~~L~ 

3tt[ tt.~ c:O.~a li.t~dlli.i 8c-tt.Lt..-t.:i, Lcl.ct~~L ...[l~ ~li.L~ li.UL t9 : 

~!ltl..fi ~~l 60-64 65-69 70-74 75-79 80-84 85-89 90-94 

~c:.t~1..(l ~~L 5 7 10 8 5 3 2 

~ d.-t.l 8c-tt.Lt..-t....[l ~\K.f.l.-t.l (>f.~a3li.L 3L8 ~~~l~ P.tttl t9 ? 

7. ~3 §3l.-t.lti?.[l t.~~"'S" Ct~Ldl &!. ~tt....[l:otl..-t.L d.a.-t.L .S(>f.L.-t.l Ct~L~l.-t.l :oti3-Sl ...[l~ ~li.l~ t9, <%" 40 ~q~:j, 

Ct ~l ~l t.~L[Ct t9 . 

rla.-t.L .$t.I.L..fi ~~l 2-5 6-9 10-13 14- 17 18-21 22-25 

~c:.t~1..U h~..fi X 1 3 17 9 6 4 

~~l h~..U y 5 9 20 3 2 1 

Ct~L~L...[l ~~"l.l'l{~(l 3~Cl.l li.ll 1{1:1{~.-t.L 8tt.ttl.ot 3~Cl.Lli.i :otLCt, dL 38 ~tt....[l:j, Ct~L~l Cl.~l~ t9 dli. 341. 
~L3ltt ? 

t3lt:(. (c:.tli) 21-23 24-26 27-29 30-32 33-35 

~ t:t1..U ~~l 6 21 15 6 2 

:otla"l....[l ~ct. d'l{...[l ao.-t.-~1{?{.-[l (j'l{~.-t.l. (>f.~a3 ~u.lil.. 
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" Uncontrolled variation is the enemy of quality." 

lCI."'.ttct~ : 

4 
).1~ ·~It lal 

(Measures of Dispersion) 

4.1 lol:tt.l=tlil""l""l1 ~ee ~-1. a.""lt c-t.lfl.Qil 

4.2 f.t=titlfl. ~-1. :tt.litlfl. 1-tl\l.""ll ~lc:t. 

4.3 lol:tl.l=tlil""l : f.t=titlfl. ~-1. :tt.litlfl. 1-tl\l.l 

4.3.1 lcl:cdl~ : ~eC. <:Ll~ ~."1. 5\.~<al~ 

4.3.2 =~.t.~eC3 lcl=l.l<:L""l: ~eC, <:Ll~ ~."1. 5\.~<al~ 

4.3.3 ~~~l~llcl=l.l<a-t: ~eC. <:Ll~ ~."1. 5\.~<al~ 

4.3.4 lfl·l.l@Lct lcl=i.L<a-t: ~e{, <:Ll~ ~."1, 5\.~<al~ 

4.4 [1:t.~ l-1.1-tl@ld lCI.=~.~.ca""l = ~ee 

4.1 lol~l=tlil""l""ll ~e{ (Meaning of Dispersion) 

- Edward Deming 

:utl'4.~ ~OLLC3-ti ?I.Qllt&~~U~i ~l~dl ~?1. 3tl.[ t.Ll~, C\.j qoll3~~l, 3L~-~=I.lort.l :ut-1. d-tl ~lcl.Lc.t.d.f ~RI.-tl ~l'4. 
:ut~c.t.L ~~~L~L o"tcfi t.t.Lt.t.dl...U. ~~m 3tt1. eCt ~L'4.~ "'ll~ll~ ~~ !s, ~lcl.Lc.t.di ~Rl ~~c.t.L ~~~L~Lj M8 '4.~L ~L'4. 
~L~dl..U. ~l~i~l :ut~c.t.l !s~ct.d.f l:&~ct ~~ 3~ ~l'4. i9, '4.~l ~8, t.t...[l ~1.1 !s '12<ai3 :utc.t.tfuort.L ~~~l~l-tl ~l'4...Q.I:&~ct..[l 

";lt.t. -t~3 el.tt ~."1. '12<ai3 ~c.t.tfu..U. ~l ~l'4...Q.I:&~ct?.[l ";lt.t. ~~ ~tt. ~l~ ~~~~i-tl ~3~L-tl ~lcl.Lc.t.di ~L'4.?.[1 ~ct.~ 

!scfi tl.d. ~<alit<ai i9 d "'ll~lc.t.Lj '4.~l C3'4.ttl.o[l i9. ~lcl.Lct.d.f ~-ti ~l'-ll :uti3-SL~ll~tt '!~~~l~i "f._t.l "'S' C3'4.ttl.o[l ~c.t.l 

~cti, q-!m, ~l "'S' ~l'4.L 'i~ctl i9 C\.8, -t?.[l. ~ C3~Le~~l <:1.8 ~l t.Llt.Lct ..[l~..[l ~!.iRI. :ut-1. C\...[l!Aolct GHL ~~~~-
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n 'lllet't! ·~n~l5'i!'lot 
zn 

: @ lelt l<l.llo~ ~~ 'Plc~ ~1-9~ 1~}1-b ltTn 11-»@ 1~\.~~h11~1G 

t--e ·@ 1$1lt 1bc~ 'IC11w~ '@~bTl.,~ ~:1$ hWl~'t-11~ :J t-~ a 'V \.~~h11&1G -lRl::~~ hW11&1~ 9\.~ t 1$1~ 

·~.)1}.) 1&c~1'3E) ~ ~h.1~ Zflt 1b.llolt'IC 'Pl<l11<l1~ ·@ p'ft)~1}.)'1C p~ 1lt~n~ 1~h t-~}.)'tt 1~~~b~ 

~lt-e ~'3lcl 't"1bc~ ~1~1~ 1~h.llt 1~151c~'IC P.Y-9 U&lt1l<l.c'IC 1}-lJI"klC na-e . tfs S11JI ~lt?] ~}.)'tt -l~JP1~ }.)~'C 1lt~~b~ 

Tta'P (pe;uds ro r.me:>s) 1[.>1}.)~ '(tah.llt 1~1s1c~'IC lJ-'"lt-e 'Q--~b~ ~lJI"klC 1~ 'W "tls .)11JI ~lt?J '(ta'Uio~ 

1lt~lc>11«> ~?t ~hR 1~ 'fP63 lb~ ~lltR h.1lt 1~T/!1c~'IC 1~~b~ ~~"klC f:4b na-e t ~ t@ bh>~~ 1J&h.* 

-~1;-l 'IC11w~ ~\.h.1lt ~~~ h--~ 1~'@~ -e @ 1}.)~'Pt:~ -c~ 1}.)?l(: ~~b~ 

1J1h1lt 1~n1c~R t-~ ~}.)'tt ~tc 1lt'Q--~l:l~ 1~1P~1lt '@lh.1~ 1lt1~c~'tt 1~ ·@ '\_1h. "l;h 1P~1lt 1P1~ h.1lt Jlb]1s'3 

(UO!lR~A) ~}.)'tt 1lt~~b~ '@1'1C '@1'1C ~h1lt 1~161c~'IC ·~9~ ph1lt 1&h. 't"1b1}.)~ 1~'Q---l"IJ.>b~ t ~?~ el'l~'tt 

1~-e ~1lt .llolt'IC ~~lc 1;1R ~b ~1P~1lt 'P~n '@ nwn u~'Uio na~n \.h1lt 1~~~ JPbmlt .llo '@~ lJ&lll}.) -l1}.)'2t P.Y.S: 

1J11lt-e @ p1~'Uio ~ ~h1~ -~9~ 1b1&'Uio ~h1~ \!&'Ill}.) 1'3% 1'3% 1~-e ~1lt 'IC1lw~ 1~1P~1lt l&h. 9'W 'lt1~ 

·na~ 'Qlb1~ }.)1hcl. 9"W 'Q---e @ ~'2-t 

1&1lt'tt ~1'P~1lt'IC~ ~-lb1~ ~b \.~}.) ~lcp'P e~ 'W\.}.) l<ll;lc 1~TI!~ 1]1ch. h1lt 1~ P.Y-9 '1ltf:4b ·na~ 'Qlllllt n~~ 

9\.-l '@~ 1~-e @ 'P~'P~ 1bla~ @ lf>~1'tt~b -e1; lPt ~1~ 1lt]cb ~~~ 1~\.~ 1~15~ 1]1ch. h1lt 1~ 'P~h ~@ 

h.1lt ~hllc~ .llo 1c>"k ~~ ~1s1c~'IC Jlbltlc ~~ ~1~ ~\.~ 1~1s~ -l'Pl~ 91?1la1lt t ~?~ -l'P1~ m-c~R ·~9}.) 

~(:mo:>UJ: Rl!de:>.Y.ld) -l'P1~ 91?1la1lt 1}-16~ t ~?~ ~1ltl: mc~'IC lr\.ltl:~lP 1}-16~ 1&c~1'3E) ~1)'1 -e1; .llo -e 

"th ~ 

~1h 'P~ -el<l.b e'3 'elcb 1-n&'Uio 1P~1lt 1h1b1}.)~ 1~'Q--~1J.>b~, t-~ 1J11bl&'Uio ,me~'IC, 'P~-9 t @ C-l.'h::c 'lt1ltl: 

· tl~ 9la ~ 1...'P h'Uio ll:lc~ elh 1?~ 1~1<l \.~-e t 

~~ ~WI'S ~ltR '@Jhl~ "lP~ l}t~ 06 .)1l'tt)9 ~~'h. ~~ ~~lP -e e~ lP~ l}t~ OSl 9WJ9 lt"P-~lt ~1?~ 

'P~h ·'@~sl;~ e1h 1?~ e1cb ltl<l.~ 9'W 1~1«> \.~-e t ji11t~ '@1-e na-e ·@ Ut~ szr 91'ttJ91~1e~lC lJ-'"\.'lw'IC Thl«> 

1~1«>~ 1~-e 'l"~ @ l}t~ 001 9Wl§)161e~R lrl?~ t ~~ ~1~'Uio ~lP -e "lP~ ~ ln1'tt 1J1JI 'l"~ lP~ l}-1be-l e1h 

1?~ -l~ 1lt}.)1c.!lo ~1lt 1;91'1C~ ~ltl1c1~ 'l"\.~-e ·zy~ \,hlc 1be-9 1lt}.)1c.!lo e1b~ '@1'1C 1«>~ 1~-e ~lP -l~ 

\lt~ sn = 91'b:J9 u1e~"R 



ct~ 1 2 3 4 5 ~ 

i't..U A .U -iOL (Ell~ ~) 30 30 30 30 30 ISO 

i't..U B .tl. -iOL (CU~ ~) lS 30 30 30 45 150 

i't..U c wtl-iOl (CU~ ~) -S 30 70 30 2S 150 

~q_, ~tl'l ~L~fu ~ h ..U.w.A~ [CtJI(i'lh ?t,q~ h\l..{l~..u. ~hl~ ctl~ "l4'l rcti ~~ tftl~ CtU.f. ~l'li 

tlq_Ell4Ul~ £?ttl ~lilctl 'li~Lt\. Cl\1.~ ~let~ ?t.i"l h'4...{l..u. -1.4'l (Ell~ ~"lirfl. fct~lrl '4.~tll ~-.e ~ } , ?l~"l h\l..fi 

A. B ~~ C "liZ ~l..U ll~ = ll~~ =~Elk= 30 (Ell'"!. ~) tll"l ~. ~q_ ?t.i"l h\l..fi A. B ~~ C "ll Cl.l.~~ld 

ct~ ot4L..Q [Ct:»Ld tidllllEJ,.lllU ~ } h'4...Q A 4\ '14l ~~t 5 ct\f'li. ~"ll.-t30 (Ell'"!. ~) ~, dill '14l"ll ~El.-t.fl 

~lltlll30- 30 = 0 U, !'4...{]. B..U. -1.4'L'li ~El.-t..U. ~llClll4S- lS = 30 (Ell~ ~) U, ~\ i'4...Q c ..u. -1.4'l'li ~Et.-t..U. 

:»Utlll 70- (-S) = 75 (Et.lbl ~) U. ~t{[ !'4...0. A~ tJL\tl Djf ct'lllli tltU "l4'l ~llL"l U ~lQ d.'li. ~El-1. UJ\Et.4El 

.-t'-lt, ~\ h'4...Q B ..U. ctl~ '14l ~.\~~ lll'4. 30 (Ellbl ~)..(l "l~~ U '4.~ij h\l..(l C "ll ~ '14l d..U. ~.\~~ 

"lL\1. 30 (ElLbl ~> ndi 'ftlili. \~ ~t{l l?t«t\at u. ~L"l, ?t-it~ i'4...{l~..u. .-t4t.U "l~, "l~~ ~~~Elk ~llL.-t 

~lctl ~di ~L ?t.li\"1. A'4...0.~1...u. ctl~ '14L d...u. 4atctl (Scatter or spread)..U. ~f.l\(lli ~~Ill "l.tJi. Djf ~l 1U 

U. dtll ?t.li\"1. h'4...Q~..u. '14l..U. "ll?l ~\~L~"ll "ll'4.~ ~Ltu.\ ~Lk~l~~"l1£:'-I.M~'a ~tl. ?t.iq_ h'4...Q '14l..U. ~tl\{'li. 

~~'-fl. u ~ dl~lil h'l4l~, cit a. ~Et~\~ ~~ at~~u( it~~ t9. 

~l"l, "ll?l ~ ~"l~.-ti El~'ii\1 ~~~ "ll.2 ~ '4.~ij ~ h dtll ~ ~atl'e-tL tiEl~ ~ih'~Ltll~q_ ~~~ 

"lta '4.1il ~~~ ~ctElW"llll~~ } 4-Et.Lctt..O. "'li!UL~ 1tUJ.ctc[l Djf~tl, tl61U U. 

"l~~ ~ct~ ~i~ttL"ll "ll'4.tll lza ~di 4ELLq_Et.L l ltt«t.iELL t9 d."llllL'4.~ ll~L~"ll.-t (Dispersion) 

~~ t9. 

'll~~"ll.-t' ~ "ll?l ~~~ ~ctaW1 ~El.-tl<\tl.u ~"ll"t wu.Et ~~.~.q_ u ~s oottll '4.~ij a. ~El.-tlCtil~ 
~~~ "ll\1. '4.1!ll Ul[q t9. ~l ~l ~ih'~l~~~~ ll~~lllwt..{l CI.I.LWll~ ~c(l U d'li.tll ~:»LEt (Spiegel~ 

~l~~ CI.I.LWU ..0.~ ~Djft~L U : 
""ll.Qdl"ll ~\~~ llL'4...{l ~~'4.l~ d.~ ~ctEt.W lzEtL ll"ll'alll 4Ellq,Ell U d. t~ctd 11.~ ~~ ~Eloot 

~tlctl ll~l~"ll-1." 

ll~l~~ ~ISlctl'-lt "llQdllCtil 

y cttU~l..(l l?t;)t& "l~ t9, dortl'-ll 

at~ctdl ~..U at.L\[..(l rct.~~t~..{lfidl 

~ &L"l u. oi. llLMati ll~~ 
~ ~l"l dl. "lutctdfootl "ll'l ~ll~ 

llLM'd llrrt~ tt~ctd at.L'l .-t 

~la', ~hod ~L~~ltL..(l ... l~~-1[ 

~ct~ lll.l'd llrrt~ tt~ctd 
"ll'4. ~). "1. t9. 



n l&ct~ '1G-C11~1S'~l1'1: 
t'Zl 

·@ 'ttlc 

cl'l:!l'flt ch. 1.!--~R:l2J ~~w 1Jah.llt JP'bmlt ,,_.1.!-"~~'b'flt h.llt e-~ l'flt t lacw ·~rr~ h.llt rP'bJ16~ 161cTR: ,,_.1.!--~R:l2J 

'@h.l'flt e-,_.~R:l2J 'Pl~lltlt e-'flt ,_.~R:l2J161c~'R: ~lh.J?o '@ 'ttlc cl'l:!l'flt ch. ,_.,'til: ,,_.1.!-"~~'b'flt 1~e9'Qc 1ltltlf l'P~R: 

,,_.lP~llt h.llt l'flt t 1a-cw ·~rr~ h.llt h1)--l'til: 1,_.cl'R:lt '@h.l'flt e-,_.~R:l2J ~Jal3R: e-'flt cl'P-Cl2J1Ja1lt\.h.llt 'P-9ph.E) 

(UO!lll!A-~0 p.mpUlllS) ,_.~ll:'l2.) 'Pl~lltlt (p) (UO!lll!A-~0 Ull~W) ,_.~ll:'l2.)161c~'R: (£) 

(uonu!A~o ~In-run~) ,_.~ll:l2J ~11R: (z) <~~UllW cl'P-C'l2J (1) 

: ~'IF~ 'R:lh-t>'flt 1.!-"h.llt lll~l'R: e-'flt lll~c~ '1:!'12.1'12.1 ~eJ16~ ~11-" ,,_.cl'R:lt '@h.l'flt 

(uoJs.Iadsm JO sa.msuaw) hllt ],_.cl'R:'K £'17 

. @ h'~Jl 'P-9lt l)alt~~ ,,_.1.!-"~~'b'flt 

1,_.1P~llt h.llt l'flt e-'flt @ ~~ (UO!S~dS!O JO lU~pyp-o:J) ~1cl'R:lt e-nllt lll~l'R: l,_.cl'R:lt . @ ~~ h.llt lll~l'R: ~cl'R:lt 

e-c'P-'Qafc ,,_.161c~'R: hc\,h 11-"1.!-"~~'b'flt 1,_.~'-h'R: e-'flt hllt lll~c~ ,,_.cl'R:lt 1~~c 1lt'\!-"~'b'flt 1,_.~'-h'R: -elF h--lltl'R: 

. @ t16 sna Jo l)ah.llt lll~l'R: 1Jaltll<tc'R: 1)--cl'R:lt ,,_.lt-e ~1~ h'~Jl ,.....'1-tB \.lt~~ 

,,_.1.!-"~'b'flt 1,_.~'-h'R: lP~llt ~'b 1Ja-e t ~ ·@ ~~ hllt llll_\l'R: ~cl'R:lt e--e h'~Jl 'P-9lt l)alt~~ h.llt ~ ~cl'R:lt 

: (a.Insuaw aAJlBiall) hllt ltll_\l'R: 

·e-~ ,_. M16 -e l)ach. h.llt lll~c~ tp hlJllPc~ 1Jaltll<tc'R: 1)--lt-e 1Ja-e '@ 1~~ 1~~ lt~~ ,,_.\.~h 1,_.\.h.llt lll~c~ e-~ 

'ltl'flt "l§ra l}t~ lt~~ 1.!-"h.llt lll~c~ ,,_.cl'R:lt ~~c 1lt1P~llt 11-"91R::® ~lh.J?o 'l§ra l~tJ lt~~ 1.!-"h.llt lll~c~ ,,_.cl'R:lt 

~~c 1lt1P~llt 1)--,_.Jo'b tp ~lPln~ h.llt lll~c~ ,,_.-e zllt l'blalSio -e @ cl'R:lt ~'b 1ltl§ 1Ja1lt1P~llt 11-"91R::@ e-'flt ,_.Jo'b 

,,_.\.'fltJlaT~l2J -e~ ·@,~~,'fit <1lt1Jt~) 91li:ID u--lt-e e-'flt <1ltl~tJ) ,_.Jo'b ,,_.\.'fltJlal'Bl2Jl,_.,ln,,6 ~~ 9\.~ t 1$1'1:! 

: ~~lt'R: l)alac~l~E) ,,_.~11-" 'P~l~ l'flt ·e-~ ,_. 1Jc\,hh.E) h.llt lll~c~ tp h'~Jl 

lPc~ 1Jaltll<tc'R: 1)--cl'R:lt ,,_.\.'lit-e e-'flt h'~Jll'P'blc'l:! \.lt~~ n~ n~ 1.!-"~~'b'flt ,,_.'~Jlh'R: lP~llt ~ 1Ja-e t ~ 

"l§ra l~tJ lah. lt~~ 1.!-"h.llt lll~c~ ,,_.cl'R:lt tp h'IJll~tJ lt~~ 1.!-"'\!-"~'b'flt 1,_.1P~llt ~ ·p·,~ ·@ 

el'flt 1ltl'b~~ hllt ltll_\c~ ~cl'R:lt e-nllt -e el'flt 1ltl'b'b)l6~ t'b lt~~ ,,_.1.!-"~'b'flt 1,_.1P~llt e-nllt ,,_.cl'R:lt ~ 

: (a.msuaw aln1osqy) hllt ltll_\c~ 

~1'11<\ 1.1-"hllt ltll_\l'R: l"'flt ltll_\c~ ,,_.,_.,ltcl'R:'K z·t 

·~9~ lP'IJll§?\.'flt c'R:'flt 11-"1.!-"~~'b'flt 1?\.lt -e.Jllt e-'flt 1,_.,,_. -e.Jllt 1,_.1P~llt ch. 'Plt1J u---e (9) 

-~9~ plnlt ~c'R: lclt>lc~ h.llt ~cl'R:lt 'Plnlt 1Ja1lt-e \.'P el'flt 

1ltl'b'@ J!6~~ 1~~ 1~~ 1,_.~~ ,_.,lt'R: 1Ja1lt~lt'R: Jo ~~ t '@?~ ·~9~ r'~Jl h.llt c~ 1ltlll~l'R: ,,_.,_.]6~~ -e (~) 

·~9~ p'~Jlln~~'flt Zllt \.'fltlF'Plalc h1Jt'C116W~'flt lra'P \.'fltlh~ ~~~ -e (v) 

·~9~ ~ra lc\_hh.E) 1.!-"'\!-"~'b'flt Jo 1'1:!~ 1,_.1P~llt 1lt1F'Plalc u---e (£) 

·~9~ lP'IJl lnc'R: 1ltl'b.J?olt'R: e-'flt lf.l~'R: lF'Plalc u---e (z) 

·~9~ lP'IJl 'R:~\.'tl: e-'flt ~he lh<tll-P 1]--,_.lltcl'R:lt (I) 

: @~Jolt ~11-" 'Qa'lll~ h1)--61l:~ ~1~?t 1,_.,_.lltcl'R:lt 

: 'Q&ltl~ h'\r~~ ]l-l-1ltc1'R:'K 



4.3.1fct~l~ (Range) 

lll@dl.-u ~~ ~'L ~~ ~~ -1.1..-iL ~ct.~-1.1. d~Lct.d~ LctW~ 3~ct.Lli."L ~q ~. d~ ~ R ct.~ t.~Llct.ct.Lli.i. ~LCt ~. 

. . lcl.«t.L~ = R = XH - XL 

"'r~i XH = ~I.P.[l ~~ ~ct.c:LL3-1. 

XL = ~I.P.[l -tL~ ~ct.c:LL3-1. 
Lct«i.L~ R ~ J.l~:IH~ f.t~tt~ ~Ltl ~ ~-1, R -tl ~3~ ~ 01f ~l~ ~ at ~ct.<:li3-tl-1.l ~3~ ~l~. 

~tt..U A -tl llh-tl ~lCl ~Lo ~ct.L~~L ~L2 ~'4..-fl A-tL ~~-tl 
120 

~oct.L~3 t.i.l:t~Lct. ~Lttc:LL ~. ~La"'. '4.~P.(l 115 1f'-.. ,......_ 110 
/ " :c:tl~ ~ 1 ~~"d~ ~Let. ~ 115 ~~ ~-td~ ltv 105 r--. I ..... ..._, 100 

I -
~ 

95 ~Let. ~ 80 ~. d.P.[l, Lct«i.L~ = 115 - 80 - I I 
90 

""" 
.i 85 ....._......... • = ~ 35 ~it. 

80 -75 

1 2 3 4 5 6 7 8 

~oc:t~l.li 

Lct«l.L~.-fl d{LW{L '4.~P.(l ~'4.~ 0 1, qo[id ~L~dl ~l~ dl'4.~L Lct«l.L~ ~lll:tct.L ~L2 ~ct.c:LL3-tl.-fl ~L~Rl.-fl Olf~~ 

'4.-Sdl -tP.[l. 3L8 '4.~L qo[id ~L~dl ~L2 ~I.P.[l ~1.21. [E~dl-tL qo[.-fl (3l.l:.c[~~L ~-1, ~I.P.[l -tL.-fl [E~dl-tL qo[.-fl 

~l:t:~~L.-i:l. d~Lct.d act.LP.[l ct ~L~dl-tl. Lct«l.L~ 'iiutcfi ~L3L~ 0. 
~L~dl-tL lcl.«t.L~ R .t XH + XL ct.~ ~LOLC(.LP.[l :ct.Ltt~ lcl.«t.L~ ~ut 0. 

·' r.:. R _ xH-xL 
:cl.L'-1.~ L'-l.«i.L~ = x +x - x +x 

H L H L 

:ct.Ltt~ lcl.«t.L~-1. lcl.«t.L~i3 (Co-efficient of Range) '4.~L 3~ct.L~i ~LCt 0. lcl.«t.L~i3 ~ ~3~P.(l ~6-ct 0. 
<>& 31.8 :ct.~~.-fl ~L~dl ~L2 Lct«i.L~i3 -tL-tl ~l~ dl ~~ 3Jl ~L3L~ 1 :ct.~~-tL ~3~L~i <l.c:L-1. ~l~ 0, ~~[~ 

~3~1..-fl [E~d\. ~3c.fl"'!LP.(l c.t~J, ~c:J.OL -tP.[l, '4.~~ <>& Lct«l.L~i3 ~Lil. ~l~ dl :ct.~~-tL ~3~L~i <l.c:L-1. ct.~ 0 ct~ 3Jl 
~L3L~. ~~[~ ~3~L.-fl (E~d\. ~3c.fl"'!LP.(l tt.~l.l. ~c:J.OL 0 ct~ 3Jl ~L3L~. 

(§~L~~QL 1 : ~h bt~:ct.~-1.-tl (}!a.fi ~GC-11 ~:ct. ~~lt[ ~'lili 48, 75, 37, 52, 93, 81, 25, 72, 18 ~-1 60 ~-1. 
~Ll.l ~. ~l ltL~rtl \l~~ rl-tL ~-t-tl fct~L~ d~l fct~L~Lh llUI:tl. 

~4{ XH = 93, XL= 18 

d_P.(l Lct«i.L~ = XH - XL= 93 - 18 = 75 

. . R = 75 ~-1. 

~L~, ~~:ct.~-1_ 0GC-I.l. t.:ct. ~<t~i 3~c:LL ~-t-tl Lct«l.L~ 75 ~-1. 0. 

Lct«l.L~i3 ~~ct.L :ct.Ltt~ Lct«l.L~ = X ! X 
H L 

75 75 = 93+18 =m = o.6757 

Lct«i.L~i3 "" 0.68 
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G6l~~Ql2 : ~h hl~"ll-tl-tl hl1i6l~L-tl1il~h qrlort..U ..U~..U 1-tl~rtl 1.t~ell :ut.l~~l hl1i6l~L-tl1il~h qrlort-tl. fcl.~L~ 

:ut. -1 fcl.~l~lh ~u. ~1.. 

1-tl~h ~rl""l ( ~ ) 3500 4000 5000 7500 10,000 12,000 

hl1i6l~l ..u ~~l 3 21 30 19 6 5 

:ut.t:fl :ut.L'4.a :ut.L~ftl-lctd~~l :ut.:ti.dd t9 :ut.-1. <ta i]l{d (qd""l) \t~?.fi :C\t~ t9 1 XH = 12,000 :ut.-1. XL = 3500 

lct:cdl~ = XH - XL 

= 12,000 - 3500 

= 8500 

R = ~ 8500 

- 8500 
- 12000+3500 

- 8500 
- 15500 

= 0.5484 

lct:cd.L~i.3 "" 0.55 

:ut.Ll-1., .&Ll-l'C.L~L""ll l-I.L~ qd-t""ll lct:cd.L~i.& 0.55 €9. 
G6l~~~l 3 : hi.~ ~h ~&G:a1ii G(""tll6rl etrtl. ct~:ut.l.-1 rl1i-tl c:tll((ort 1jll((t.t ~6[ ~6[ "ll"'.L1ii 11hc:tL1ii :ut.Lq ~ . ..U~ 

:ut.l~a\1-tl~rtt \t~eU "ll"ll-tl c:tll((-t-tl. R~L~ :ut.-1 :t~.L~~a R~L~ ~u.~l. = 

Clll((""l (~~l) 10- 15 15-20 20-25 25-30 30-35 

"'.L"li..fi ~~l 8 15 26 47 4 

:ut.t:fi :ut.L'4.a :ut.L~Rl-lctd~~L :t!.dd t9. :ut.L :ut.L~Rl-lctd~~L..(l >Letl-1. qo[..(l :ut.~:~l{L :ut.-1. ~l:d.l-1. qo[..(l (3ll:c[~l{L 

:ut.1z1{ l-LL~dlortL ~l?.fi ortL-tL :ut.-1. ~L?.fil-I.L2i :ut.ctal..&ortl. t.~L[ctil.. 

:ut,et(~ XH = 35 :ut.-1. XL =10 

lct:c-dl~ = XH - XL 

= 35- 10 

= 25 

R = 25 f:E~L 

- 25 
- 35+10 

- 25 
- 45 

= 0.5556 

:t~.L'4.&t lct:cd.L~ "" 0.56 

126 



C3~LI!~QL 4 : ~h :tutllL-tL so lClaL¥ll~1~ h1~ ~h tt~lftL"ti ittll~Gl ~QL-tl ..U~ ~L1lGlL ~L~Rl-lClrt~QL tt~¥!\ lCl~L~ 
~-1 lCl~L~ih :tu~1. 

~Ql 50-59 60-69 70-79 80-89 90-99 

lClaL¥ll~1..U ~w.tl 2 15 23 6 4 

Gtt.~--t.L :uu~Rl-f.Cl.ct~~L tt.~?.il ~tt.~ t9 1 ~L?.il li.L2L qo[...{l G).l:.c[~li.L 99 ~-1, ~L?.il --t.L--t.L qo[...{l ~~:~li.L 

50 t9. 

~~(Q;, XH = 99 :ot-1_ XL = 50 

f.Cl.«JH =X -X = 99 - 50 = 49 H L 

.. R = 49 ~~L 

ct.?.il f.Cl.aL?.([:otl.~ ~tllCt~ ~~L--t.L f.Cl.«JH 49 ~~L t9. 

r.:, • R 
L '-1. «JH(.3 = X +X 

H L 

49 
= 99+50 

-~ - 149 

= 0.3289 

. . f.Cl.«tL~~ "" 0.33 

:otlli., f.Cl.aL?.([:otl.~ ~tllCt~L ~~L--t.L f.Cl.«tL~i3 0.33 t9. 

(Ct~l~1.l Gll~ d~l Ol~Gll~ 

Gll~: 

(1) f.Cl.«tL~ ~tt.~ ~d Cl.I.L1K.LL~d t9. 

(2) d ...fi OL~ld~ :tt~tll t9. 

(3) a& li.L~dl--t.i :otct~L3--t.Lli.i <t~--t. :uti.~ ~l.tt., ctl. f.Cl.«tL~ 8tt.tt.l.o!lli.Ltt. t9. 

Ol~Gll~! 

(1) ct....fi OL~Ld~li.i li.L~dl--t.i Ctf.l:ii :otct~L3--LL--LL 8tt.tt.LOL ~dl --t.?.ll. 

(2) f.Cl.«tL~ tt.~ f.te~[--t....fi :ot:tt~ ~ ~Ltt. t9. 

(3) d ~fo't3 lltt.L:otl li.Ll :ot~UJ. li.Ltt. --t.?.il. 

(4) "1~·U t9-SLctLUJ.L :otL~Rl-f.Cl.ct~~L li.Ll ct....fi OL~Ld~ ~8 ~1.3dl --t.?.ll. 

1.l~: 

CJ~tt.Le--1. J.tiltt.Lli.i?.il cll~~i f.te~il...fi ~e~--t.L <1.~--1. f.Cl.il....fi ~~L3L~ li.Ll :tti~AI.tt. ~~Lct"d.L f.tti.?L~Lli.i eL~ctLli.i 

~Lctdl f.tti.?L~L :otLa"l.Lli.i f.Cl.«tL~--LL Gtt.tt.LOL ~Ltt. t9. a& <1.~--t. ~ --1. ~Ltt. d.L --t.L~Li--t.L e~, f.Cl.f.tli.tt. e~, i'L~--LL <li.Lctli.i 

~dl <1.~--t.li.Ltt.c:tl f.Cl.«tL~--t.L 8tt.tt.LOL ~Ltt. t9. dli.ct ~ctCtf.~Lct--t.L J.t.R--t.L 0/(qL 1, '~tt.~ li.LE2li.i ~tl '?.r.t3 Ct<!.L~L', '~L~~-j 
dltt.li.L--1.', ':ct2~ :ot~ctl 3L~li.i ~dl '4.~1.~--t.L cttt.~L~L--LL "l.~' c:tot~-1. :tl.Lli.L..-tt. ~ct. ct. 3tt.L ~d~L~li.i :ttli.L~~L t9 ct. 

=tcl.~tt.li.i e~LfctctLli.i ~LCt t9. ~--t.L tt.~?.il li.L~dl--t.L f.Cl.«tL~ ~~[l ~1.3Ltt. t9. 

r-------------------------~( J.tdRl 'r-------------------------, ' a .., 
d~ dli.L~ :otl:tttt.L:tt ~~dl 15?.il25 q't{...{l q~ cttt. l:i~Lctdl 20 ~c:t3 d~L ~qdJ.~I....fi GL<tl8' :ot-1. c:tct--1. f.Cl.il. 

li.L~dl ~361. 3~L ~-1. ct. tt.~?.ll dli.--I.L GL<tl8' :ot-1. c:tct--1. 3tt.L ~d~L~li.i :ttli.L~~L t9 ct. li.L~dl ~UJ.ctL ~-1. f.Cl.«tL~ 

~u~:il.. Gl:<tL8' :ot-1. ctct--t.--t.L :t~.L'4.&t. f.Cl.«tL~ ~u~:il. ~-1. :tt~"l.Lli.~ll 3~1.. 
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~L~L~ 4.1 

1. ~3 qo[.-J.L 10 IAaLP.fl~l...fi 8l:<u8 (~l{lli.i) ..fi~ ~Litc:t. ~ : 

162, 145, 170, 181, 167, 151, 175, 185, 169, 156 

~L li.L~dl. '-L'~.?.[l IAaLP.fl~l...fi (3l::<u8.-J.I. IA«t.L~ ~.t IA«t.L~i3 ~U.Ii\.. 

2. ~3 61.:({ ~tt...fi..fi 77 61.:({ ~L~~li.i ~=t{Lqtlli.L2 ~L14 ~. 3L8' ~3 l£q~ 3L8' ~3 =t{li.tt 6t.=t{li.l ~bc:t.L ~=t{Lq~..{l 
~\K{L.-J.L ..{l~ ~Litc:t.L !Act~~L tt.~?.[l ~3 6i.=t{li.l ~=t{Lqtl 3~dL ~=t{Lq~..{l ~\K{L.-J.L IA«t.L~ ~.t IA«t.L~i3 ~Uitl. 

1j~L~~L..fi ~~L 2 7 10 18 25 30 37 

t.t~..fi ~~L 1 4 11 17 23 16 5 

~Ql 20-30 30-40 40-50 50-60 60-70 70-80 

rct~.u~~'\..U ~~L 8 20 25 60 45 10 

4. ~3 IA«t.L~l(L ~Letcll 80 ~3L.-J.L.-J.L ~IM ~~L(e"lsH ~ l(L}-i ~L~Rt.-!Act~~L .-J.1~ ~"'l'61. ~. ct. tt.~?.L1 ~IM 
~~L.-J.L IA«t.L~-j, ~~'tilt ~.t =t{Litllt. li.Ltt. ~UJ.ql.. 

~Mh c:tbil( ~"'l'l~ ~ ) 5-9 10- 14 15- 19 20-24 55-29 30-34 

~hL..U..fi ~~L 11 20 17 13 12 7 

* 
4.3.2 :<tijelh lCt:<tc:t.-1. (Quartile Deviation) 

~Ltt.~ "'SS.~O.~ f.91.~ 11A«t.L~..fi oL~Lcttlli.i q6-d. :oU:d.li. ~q<:ll3.-J.I. ~2a 1 :ctl.?.[lli.I.2L ~qai.3.-J. ~.t :ctl.?.[l.-J.L.-J.L 
~qc:t.L3.-J.L.-J.L t3tt.~l.oL ?.LL~ ~, ct.cfi "'l' tlct. ~L..fi~ =t{~~L~L.-J.i li.Ltt.L ~?.Lli. :<t~~ Q

1 
~.t 1dl.~ :<t~?.f3 Q3 .-J.L t3tt.~l.oL 

3tl.t tt.~L ~=t{L~li.L.-J.~ li.Ltt. ~UJ.qqLli.i ~Let ~, ~.t :<t~?.f3 IA:<tc:t..-J. ctill ~I.UJ.'l>l.qLli.i ~Let ~. li.L~dl..-J.L :<t&ctL zli.li.i 
ouoetc:t.i ~qc:t.L3.-J.Lli.i q~.-J.L 50 % ~qc:t.L3.-J.L.-J.L :<tc:t..-J.Ir ~=t{L~.-J.L t3tt.~l.oL 3tl Cl.lLlK{L~d 3~c:t.L li.Ltt..t :<tijelh £?t:<tc:t.-t 
(Quartile Deviation) 3~ ~. 

li.L~dl..-J.L 1dl~ :<t~?.f3 Q3 ~.t ~?.Lli. :<t~~[3 Ql q~.-J.L dqLqd.t 2 q~ <li.LOLqL?.[ll{UJ.dL li.Ltt..t :<t~?.f3 IA:<tc:t..-J. 
3~ ~ ~.t ct..t ~Irdli.i Qd q~ ~~L[qL~ ~- ~Ird ~1=t{L~ li.L~dl.·tL :<t~?.f3 IA:<tc:t..-J..-J.L ~?L.t ..{l~ ~"1$'61. c:t.'U!.L~ : 

Q = Q3-Q! 
d 2 

:<t~?.f3 IA:<tc:t..-J..t ~I:{ ~lrl~ :<tij?ih £?t~H (Semi-Inter-Quartile Range) tt.~L 3~qLli.i ~Let ~. 

~ltl(rtlltll cti:{L~l..fi ltl~rtl 

(Q3 - Q1).t ~id~ :<t~P.[3 IA«t.L~ (Inter Quartile Range) 3~ ~' 1.1.~~ li.L2 <li.LOL ct..t ~1:[ ~ict~:<t~~ 
IA«t.L~li.i ~~qqLli_l ~Let ~' ~ ~id~:<t~P.[3 IA«t.L~~ li.I:J..t.~ ~~L[et ~. 

:<t~?.f3 IA:<tc:t..-J. ~ ~ :<t~~L Ql ~.t Q3.-J.L li.I:J..t.~ (M)?.[l :aict~..fi =t{~~L~L ~~L[et ~' ~ ..{l~..{l ~~[d tt.~?.[l 
:Ctt.~ ?.LL~ ~. 
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~~p.f3 Lcl~<:t."i. Q/t Q
1 
~-1_ Q

3
...[l ~~~l~l ct.~ C~·t.LOLC(.L?.{l. ~l'4.~L-i. ~~~3 Lcl~<:t.--t1 ~ltl~ "l--..l'4. "l--..ut ~-

.:\ .r r.:. (Q3 -Q,)/2 _ Q3 -Q, 
.. .. ~L"'l~ ~~"'1.3 L"''..~<:l."i. = (Q3 +Q,)/2- Q3 +Q, 

~ ~i{~ <!4~ Lcl~<:t.--t.-1. <!4~ Lcl~<:t..-ti& (Co-efficient of Quartile Deviation) '4.~l3~CLL"l--..i. ~LCt ~- ~?t ...[~ ~i]. 

~ 1 Qd-1. ~ct.~--ll ~"l--.."l--..L t.~LLct.Ltt ~- '4.~ <14~ lcl.~<:t..-ti& ~"l-1..~ ~ "l--..L'4. ~. ~& 1 d. ~"l--..~ct. "l--..L'4. ~

(§~LtH~l 5 : hl~ ~h ~ct~ h~<:t.l 10 ~~lltl ~h t.t~-~1'4.~2~-1. ...fi~ 1jott.t 1j~l~~Lltufi ~tl ~- ~l ltl~dl. 't~~ 

1;!~L~~1...fi ~wu1 ~~~h rct~a--t ~-1. ~~~h fcl~a--tih ~u~1. 

19, 25, 35, 10, 24, 8, 12, 5, 20, 30 

"l--..L~dl"l-li ~Ltt<:t.i ~ct.<:t.L3--t.t-1. ~&di :fs"l--.."l--..i oi\.oct.di 

5, 8, 10, 12, 19, 20, 24, 25, 30, 35 

~Jl n = 10, n;l=2 .. 75 ~-1. 3(n;1)=8 .. 25 

lt?..l"l-1.. ~~p.f3 Ql = (n;l)"l{l ~ct.cil3--t....[li:E"l--..d 

= 2. 75"l--..L ~ct.<:t.L3--t....[li:E"l--..d 

Ql = 8 + 0.75(10 - 8) 

= 8 + 1.5 

Ql = 9.5 ~~lq~ 

~dltt ~~~3 Q3 = 3(n; 1)"l--..l ~Cl<:Ll3"'1....[ll]"l{d 

= 8. 25 "l--..l ~ CL<:t.L3--l ...[l I:E"l--..d 

Q3 = 25 + 0.25(30 - 25) 

= 25 + 1.25 

Q3 = 26 .. 25 ~~lq~ 

26.25-9.5 
= 

2 

= 8.38 

•. Qd = 8.38 

~l"l-1.., ~~lq~l....[l ~i:uttt1 ~~~3 lcl.~<:t."i. 8.38 ~~lq~l ~ . 

• r. r.:. • Q3 -Q, 
~~~ L"''..~<:l."i.l3 = Q

3 
+Q, 

16.75 
= 26.25+9.5 

16.75 
- 35.75 

= 0.4685 

. . ~~~3 lcl.~<:t.--t.i3 "" 0.47 

~l"l-1.., ~~lq~l....[l ~"ttl"i.l ~~~3 lcl.~<:t.--t.i3 0.47 ~-
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G6L~:(Ql 6 : 50 t.l.L!IJ.hL-1 ~h hll.l.SL G~Cirll ~L0Lrll ~ltl.l (~f.1.2lt[)..fi ltl~rtl. ..u~ ~Lit~~. rl 't:(el\ t.l.L!IJ.hL-1 hll.l.SL 

G~Cirll ~LOLrll ~ltl.li ~~eth [q~~-1. ~-1 ~~eth [?{~~'ilh ~u.~L. 

~ltl.l (~f.1.2) 2 4 6 8 10 

tltltllhl..U ~~l 3 12 18 12 5 

~ltl.l (~f.1.2) t.tltllht..U ~~L ~~4\ ~L~RI. 
X f 

2 3 

4 12 

6 18 

8 12 

10 5 

_ac-t n = 50 

~JI, n =50, n;l = 12.75, 3(n;1)= 38.25 

Ql = (n:l~.L ~qc:li3'1....0.1:E~d 

= 12.75~L ~qai.3'1....0.1:E~d 

Q 1 = 4 rtf.1.2 

Q
3 

= 3(n;l)~L ~qa)3'1....0.1:E~d 

= 38.25 ~L ~qai.3'1....0.1:E~d 

Q 3 = 8 rtf.1.2 

8-4 = -2-

=2 

• • Qd = 2 rtf.1.2 

~L~, Ctt.LtllhVL 3Ltt& (31-adL aLOLdL ~~tt~ ~g,2f3 f.Cl~a-1. 2 rtf.1.2 t9. 

~g,2f3 f.Cl~a'ii3 Q3 -Q~ = Q3 +Q! 

4 = 8+4 

- 4 
- 12 

= 0.3333 

~g,2f3 f.Cl~a'ii3 z 0.33 

~L~, Ctt.Ltllhl~ 3Ltt-SI. (31-adl aLOLdL ~~tt'il ~g,2f3 f.Cl~a-1.i3 0.33 t9. 
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G~ll!~~l 7 : ..U~ ~lit~-t ~h llltl~..U 1000 cq(bd~1..U ~lcth"i.l fclrl~~l 't~efi cq(bd~1..U ~lcthi ~~eth fcl~~"i. ~1. 

~~eth fcl~~"i.lh..fi Ol~lrl~ h~l : 

~lelh (l!~~ ~ ) 502/1 ~~.~ 50-70 70-90 90- 110 110- 130 130- 150 1502/1 Cl~ 

cq(bd~1..U ~~l 54 100 140 300 230 125 51 

~Clh cq(bd~1..U ~~l ~~41. ~l~Rt 
(l!~~ ~ ) f cf 

502/1 :uti.~ 54 54 

50-70 100 154 

70-90 140 294 

90- 110 300 594 

110- 130 230 824 

130- 150 125 949 

1502/1 ct.~ 51 1000 

~-l n = 1000 -

:ottfl, n = 1000, % = 250 :ot1. 3 (~) = 750 

lt?.Llt ~~P.fh Q1 = (~) ltL :otct.c:t.Lh"i....[l !:&ltd 

= 250ltL :otct.c:t.Lh"i....[l !:&ltd 

=ti~tfl :otL'!Rl (cf)"i.L ~~ "1.~2/lltL~lt "1.~ t9 1, 250ltl :otct.c:t.Lh"i....[l !:&ltd 70- 90'1.L qo[lti ~ltLttcll t9. 21.2/1 

70- 90 ~ Q
1 

qo[ ?.til.. 

:ottfl, L = 70, % = 250, cf = 154, f = 140, c = 20 

- 70 + 1920 
- 140 

= 70 + 13.7143 

= 83.7143 

Q
1

"" 83.71 (~"IH ~ ) 
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c:!:dltt <tg,?.i:3 Q3 = 3 (1) lit ~ctet.l.3.-t..fi C&li.ct 

= 750li.t ~ctet.l.3.-t..U C&li.ct 

:cl.<t~ ~L'!Rl (cf)'i.L M~ tt~P.llli.L~li. tt1. t9 1 750li.L ~ctab.-t..U C&li.d 110- 130 qofli.i :ttli.Lttcll €9. 
d.P.O. 110- 130 ~ Q

3 
qo[ l!.lil. 

3(!1)-if 
c:!:dltt <tg,?.f3 Q

3 
= L + _4 _ x c 

f 

~41:, L = 110, 3 (1) = 750, cf = 594, f = 230, c = 20 

d_P.[l Q3= 110 + 75~;-g94 X 20 

= 110 + 3i;g 
= 110 + 13.5652 

= 123.5652 

Q3 "" 123.56 (~"IH ~ ) 

123.56-83.71 
= 2 

- 39.85 
- 2 

= 19.925 

:. Qd"" 19.93 

~lli., Cl.l~~(...{l ~Lct3'i <tg,~ Lcl.<t<:t.'i. 19.93 (~"IH ~ ) €9. 

- 123.56-83.71 
- 123.56 + 83.71 

39.85 
= 207.27 

= 0.1923 

. . <~.g,?.f3 Lcl.<ta-ti3 "" 0.19 

~Lli., Cl.l~~l...{l ~Lct3.-tL <tg,?.i:3 Lcl.<ta.-ti3 0.19 t9. 
<t~?.(h fcl<t<:t."''."''.l et.LQ.t rll!.ll oh.C-t.LQ.t : 

et.LQ.t : 

(1) <tg,?.f3 Lcl.<t<:t..-t~ ~"l'e ~d. Cl.lll>tlLIAd l!.ltt<:t. J.l:tl.L~'ili.l"l t9. 
(2) d...U OL~ld~ :tt~ut t9. 
(3) <tg,?.i:3 Lcl.<ta.-t tt~ ~Rl .-tt.-ti ~."1. ~Rl li.L2i ~ctal.3.-ti...U ~:tt~ l!.ldl .-tP.O., !sli.!s <tg,?.f3 Lcl.<tet.-t'ili.N ct~.-ti 

50% ~ctet.l.3.-ti...U C&li.dl.-1. ~l.f.L.-tli.i a8-iiutctcttli.i ~Lct €9. 
(4) a& ~L'!Rl-Lcl.ct~~L.-tl qoif 'j<K-ti €9-SLctLUJ.L ~Ltt d.L J.l:tl.L~'i ~L ~3 "'!' li.l"l 'iiutcfl ~l3Ltt t9. 
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------------1( ~lt~rtlltll Cl~l~l..U ltl~rtl J~----------
~i3~L~LL~+t.i +t.l-l.tctdi ~[ct.-u +t.L'4. dill +t.~ort.L 8'4.ttLOL "l(>t at (>t~LUJ..L ).l..+t.L~L+t.i 3~ctL+t.i ~Lct ~ .. (l?.(l 

~~~L~L IA:t..ta-t...(l oL~Ld~+t.i ~L'4.~ ~ctc:ill-tl.ort.L IA:t..ta-tl. q-!m. +t.~+t.i?.(l at a8~ .. '4.~~ 12al3 I:E~u~l.+t.i +t.L~dl.-1. 

~'j~'4. ~~~L~L IA:t..ta-t l{UJ..ctctl +t.L2 ~ctal.3-tl.ort.L IA:t..ta-tl. 21..-t.L +t.\-l.t~ 1 (>t~a3+t.i?.(l '4.~L actL+t.i ~Lct ~ .. 

~~~l~l [q:t..ta-t..U ol~ld~..fi ~rl 

~L'4.~ ~qo[{d ~-1. qo[{d +t.L~dl. +t.L2 ~~~L~L IA:t..ta-t...(l OL~Ld~ 3~cu...(l ~d ~-1. 21.-ti ~?I.L lA~ :t..t:t..t[ 3~~

~qoff~rl ltl~rtl 

I:U~L 1 ~qo[{d +t.L~dl-ti ~ctal.3ort.L Xl, X2, ...... , xn ~ ~-1. ~ctal.3ort.Lort.L +t.~ X ~- :ci:lw-t.+t. +t.L~dlort.L ).1..~3 

~ctal.3-t x.ort.L +t.~ X :ctl'4.1lt dQ'Lctdort.L +t.L-ti3 (~2a 1 I X;- X I) l{UJ..ctctL+t.i ~Lct ~ .. ~q ~Lcti (>t\:ti at +t.L-ti3 
I 

IA:t..ta-tl.-tl. :ct~ctLUJ..L 3~ d.-1. ~ctat3-tl....(l ~a ~'lK.LL ct~ ~LOLctL?.{l :ct~~L~L IA:t..ta-t +t.cil ~- ~L+t., ~qo[{d +t.L~dl. 

+t.L2 :ct~~L~L IA:t..ta-t MD ...(l~ ~at(>t C"l.I.L'lK.LL[i{d 3~ ~L3Ltt ~ : 

MD= l: lx, -xl 
n 

- u X=_, 
n 

n = ~ctal.3-tl....(l ~a ~'lK.LL 

"i.L~: t.L"l.aL~L+t.i OL~Ld~ 3~dl ct"l.d :ct~UJ..dl "l.Ld~ ~L'4.~ ~-jOL (suffix)-1. ~~~ -t~, ot+t.1 xi-1. (>tt.a 

x, di .t (>tt.a d ~.t ~;.t (>tt.a J ~~~-

qoff~n ltl~rtl 

~~dd ~l~Rt.-(qd~~l : 

l:tl~L 1 ~:ctdd ~L<l_Rl-!Ad~~Lort.L ~:ctdd :t..ta x...(l :t..ta r:E+t.dl x1, x2, ••• , xk-1. ~'j~'4. ~L<l,Rl~L ~-jlsl{ 

! 1, ! 2 •••• , fk ~, dL ~:ctdd ~L<l_Rl-!Ad~~Lort.L :ct~~L~L IA:t..ta-t...(l OL~Ld~ ...(l~ ~ucta ~?1. ~L~L 3~ctL+t.i ~Lct ~ : 

MD = l:J; I x, -X I 
n 

"'fti.L X. = :t..ta x...(l i l{l l]'l{d 
I 

!; = xi ...(l ~L<l_Rt. 

n = 'J:.f; = ~a ~L<l_Rt. ~11-l.ctl ~L<l_Rt.~l.-tl. :ct~ctLUJ..L 

J:.~x. 
x=-~;_, = +t.l-l.t3 

n 
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:(lrlrl ~LCJ:Rl-lCI.rl:t~l 

1:m.l. 1 ~rlrl ~L<!Rl-[C{ct~~l"i.l k qoi(...(l +t.I:Lf.i]+t.dl :utj:fs~ x
1
, x

2
, .... , xk ~ :ut-1. :utl +t.I:Lf.i]+t.ctl.-1. :utj~'4. qoi(...(l 

:utL<!Rl :utj:fs~ f
1
, t; . ... , fk ~, ctl. ~ctct :utL<!Rl-[C{ct~~L-tL ~~~LltL [C{=<~.a-t...(l ot~Lct~ ...(l~ ~uCl.a ~?L...(l +t.t.t.?.(l 

~~c:tl+t.i :utlct ~ : 

MD= l:.t;lx,-xl 
n 

f; = i +t.l c:t o[ ...[l :utl <!Rt 

n = '.Ef; = g<:t :utL<!Rl :ut?.tc:tl ct+t.L+t. :utL<!Rl:utl.-tl. ~~c:tLUJ.L 

8'4.~6-d ~uCl.at ~1.8 'lL~L ~?L ~L~L ~~~LltL [C{=<~.a-t (MD) ~utcLt.L 6t.Lt., ~~~LltL [C{=<~.a-ti~ ...(l~ ~"'$'6l 

~UJ.c:tlt{ ~ : 

46, 58, 60, 43, 75, 66, 51, 81 

~L ltl~rtl 'll:tefi lCI.ateli~1-tt c:t"'$'-t1 :(l~:tl~L fcl.=<t~-t ~~ :(l~:tl~L lCI.=<t~-tih ~u~1. 

c:t"'$'-1. ((!~L) 

I ~-l 

x = l:x = 
480 = 60 I:E~L 

n 8 

X 

46 

58 

60 

43 

75 

66 

51 

81 

480 

R=<t~-t 
x-x fcl.=<t~-1.-tlltl-tlh 

x=60 lx-xl 

-14 14 

-2 2 

0 0 

- 17 17 

15 15 

6 6 

-9 9 

21 21 

0 84 
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84 
- 8 

= 10.5 

MD= 10.5 EE~l 

:Ql.Ll-1., [qaL~:Ql.L··u C{"'!'.-t:i tihL!tl [q~a.-t 10.5 EE~L ~. 

ti~~LltL [q~a.-ti~ = M!_J 
X 

10.5 
- 60 

= 0.175 

. . ti~~LltL [q~a.-tL~ ... 0.18 

:Ql.Ll-1., [qaL~:Ql.L.-tL C{"'!'.-t.-tl. ti~~LltL [q~a.-ti~ 0.18 ~. 

(§~Lt!~~l 9 : 32 2l6f\t~oi ~h ~'tli 2l6't h~rti C·U:llrtl tilttl (~~2ltl)..fi ..fi~ ~lit~ ltl~cft 't~efi 2l6't h~rtl 
~lolrtl tilttt1 ti~~l~l fcl~~-t ~-1 ti~~l~l fcl~~.-tih ol~U.. 

2l6't h~rtl ~l:llrtl ~lttl (~~2) 10 11 12 13 14 

2l6l't~..U ~btll 2 8 12 8 2 

2l6't h~rti 2l6l't~..U [Ct~~-t fcl<t~-t..U 

~l:llrtl ~lttl ~btll fx x-x ltl.-tih fix-xi 

(~~2) X f x=12 lx-xl 

10 2 20 -2 2 4 

11 8 88 - 1 1 8 

12 12 144 0 0 0 

13 8 104 1 1 8 

14 2 28 2 2 4 

~i 32 384 - - 24 

- };.jx 
l{ \:l.t.& X = -

n 

384 

32 

= 12 

:x = 12 1Af.t2 
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24 
- 32 

= 0.75 

MD = 0. 75 rtf.t2 

:utll-1., ~'4.1.2 2L8'4. k~d.L ~LLOLd.L ~l-Ltt1 ~~~Lltl fct~a-t 0. 75 rtf.t2 ~. 

~~~lltl Lct~a-tik = M~ 
X 

0.75 
- 12 

= 0.0625 

~~~LltL fct~a-tik "" o.o6 
:utll-1., ~'4.1.2 2L8'4. k~d.L aLOLd.L ~l-Ltt"i.L ~~~Lltl fct~a-tik 0.06 ~. 

Gt.L~~~L 10 : ~~-u hlftl~ cac:urt\ ~[3C-L~L ~L~1..U ~h ~~~U h~tallti '4.~t.oU "LL1i~i c:U~ t.tLUJ.hl~ so ~~L..fi 

h~Lallti 1iUJ.q~ ~~L-1 :utL~Rl-(q,ct~~L ..U:a ~ctt.t ~ : 

~~L 

t.tLUJ.h1..U ~wtl 

tltl UJ.hl..fi 
~~l 

~Wllf 

0-9 1 

10-19 3 

20-29 8 

30-39 6 

40-49 2 

~-L 20 

'I.fx x =
n 

= 540 = 27 
20 

x = 27 ~~L 

0-9 10-19 

1 3 

l{~~li.d 

X 

4.5 

14.5 

24.5 

34.5 

44.5 

-

20-29 30-39 40-49 

8 6 2 

fx x-x 
ix-xi fix-xi x=21 

4.5 -22.5 22.5 22.5 

43.5 - 12.5 12.5 37.5 

196 - 2.5 2.5 20 

207 7.5 7.5 45 

89 17.5 17.5 35 

540 - - 160 
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:cl~:tl~l Lcl=l.I.Et..-J. MD = --=-J:.f---'-1 x_-_x_,_l 

.. MD = 8 ~~l 

160 

20 

=8 

n 

:au~. (Jf.LUJ.3L~ ~UJ.ctaL ~~L'd, :ct~:tl~L Lcl=l.I.Et..-t. 8 ~~L t9. 
C3~l~:(~l 11 : ~h ~lt!:("''.l ~=l.l.il. c:U~'11'1l 30 Rirll"''.l ~h '4.btc:Ullttl'1l q<t.l~l"''.l ~lh.Sl..fi ..fi~..fi 1-l.l~rt\ '4.:(¥.[l 

'q<~.lqal ~<~.il. c:u~'11..fi ~btll'i :c~.~:(l~l rct<~.a""' ~u.~1 : 

~<t.il. C:l.l~'11..fi ~btll 12- 16 

fct~rll..fi ~btll 2 

~<t.il. Cll~ '114\ Rirll..fi 1-~.~altrl 
~btll ~btll f X 

12-16 2 14 

17-21 3 19 

22-26 14 24 

27-31 8 29 

32-36 3 34 

~-l 30 -

- J:.fx 
~1:2{3 X = -

n 

755 

30 

= 25.1667 

.. X ""25.17 @~ Cll~.-J.L 

= 
J:.flx-xl 

n 

114.36 

30 

= 3.812 

:. MD "" 3.81 @=l.l.='t Cll~.-t.L 

17-21 22-26 27-31 

3 14 8 

fx x-x 
x=25.17 

28 - 11.17 

57 -6.17 

336 - 1.17 

232 3.83 

102 8.83 

755 -

:o{L~, ct=l.I.L~aL @=l.l.='t c:tl~.-t.l.'d, :ct~:tl~L !A=l.l.a.-t. 3.81 @=l.l.='t c:tl~.-t.l. t9. 
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32-36 

3 

lx-xl Jlx-xl 

11.17 22.34 

6.17 18.51 

1.17 16.38 

3.83 30.64 

8.83 26.49 

- 114.36 
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Otl 
n 1!1'~\.1" ~tmtit~ 

,(~~'x)at = t la'elt~ 'Pl~lt 

: ~ ~'Ft ~~ 'JC.~ f~ ~ltt ~ '18lt la'elt~ 'P~1lt'K '(talb~ ln'tt]e'b la~ f~elt~ 1ltt 
u 

&<~ _ r:r)7 = ~ ~elt~ • • 

·~ ~lt r! 1~elt~ l)a1'blc1lt) t,'b 1'h<t~ ~~ 

&~'bltt ~llnlbe~ 11tt • ~ ~1ltt 11tlb'bln~ r.(~-'r )7 ~lbe'R: ~J!e'b lla~~lt~ ,9"9J!eb ~~'elt~ ~llc) elhl · ~ 

~lltt 'Jltlb'bln~ ~-'r la~lt\i!] l)a~lt f(u •···· '£ 'z 'l = 0 'r ~'bltt 'Jlt 1 ~-..~~'b~ 'lltlt -e ~-i .Jltlt '@lhlltt 

1lt1'hctl'h> lrlalllt\i!) 'Pl~lt ~ h~ .;tnlt '\!--~ !: ~ltt h~ ur •···•tr ••r \.~bltt 'llalP~ 'Pl]}e'b~ ~ 

"W "W-

"·~ ,lalllt\i!) 'Pl~lt, 

,.;tnlt, ~ 11ilnlt~~ lt~ ~ ~~l'R: 1la1hll\ 

'Pbe-i ~ltt 1JW~ ~ ltl-i 1~'e ~ThTh~-i ~" 

: '@VIlllc &la,.\t~ 'P¥\tl\ \)el\ tp~nt 'P'Jlc'b~ 
'@Wile &la~lt~ 'P.H 

=.:::_...,--_..._-..,/ 

~ 
·~ hllt Ue~hE) 1o 19lo\ la'elt~ 'P~lltlt ~ltt ~elt~ 

'{l1t ~lht)~ l~"Qt-l baltt ~lit la]"ld '~}')~~'R: ~~,lt~~ h~ll~lt~ 'P')Ch~ ·~ hlli 1lt1lllltlt ~'l't'P 
lc~hE) \1-la'91tl?J 'P~lltlt ~ltt ~elt~ 1ltlal\1!~~ ~lle~lt 1'Pla 11t"Q'l 'P~\.hlt 1'b~ "'*U~ 'laml?.)\_jt 

'~n~~lt) ·~ hllt ~Th~ le'Q"th£) \!n~ ~ltt f~cltt l)a~ 1lt~1lt ~191lael'R:lt ~~lt\i!] 'Pl~lt: ~~ 
r 
~ = ~~l;llt\i!) 'Pl~lt .. . 

·~ ~lltt 11tlb~ (1IO~Q PJ8PUIQS JO lmlP!J;p-0:)) ~~'elt\i!) 'Pl~lt ~'e ·~ 181t hllt -~TR: fel'R:lt ~~hlltt 
'\.'P ~lltt 'Jltlb1ellt) t,'b .;tnlt 1~1P~llt ~la'e'h:~ 'P1~lt l'o ·~ hllt "~e\d fe1~lt ~la'elt~ 'P1~lt 

·~ hllt 

UelhhE) "''@~ na~ la"91tl?J 'P1~lt 1§lh ~lt 'Jlt~11t 'JPh11tt lP~ '@~ ~ltfl &\.lt~ ~'Jlteijlt'R: 

"·~ll'h:\i!J 'P'~Ulltlt '?tt ln'tt]eb ~li fnle~'R: &l1e'b lla'\!--'91t\i!J 1'9~\P l)allt-ilnlt 1\6-e lla~llbllt 'llalP~lt,, 
: ~ 1)\1~ ~ljt ~\r l'hctllo "!rlal;lltl?J 'P~lltlt ~l]'tmlt~ltt "lJlt llaltlla (uosngd ]JB}I) \&~h"t!J j.lli 

·~ ~lltc 'Jltlb'b]ll~ t_b s llt~ 't-e ·@ ~lltt lltlb~-i (uo~ p.mptnQS) lal;lltl?J 'P'lijlltlt 'tln'tt]eb 

\6~ n-~e'h:l?J ·~ ~lltt 1\tlb'b~ t_b f 1lt~ 't~ ·~~(~~ell:~ 'thllt 1llt 11-el'R:lt ·~ ~lt hllt ~ellt 
~ ~l'R:lt ~lllhlltt ~cllt) t'b Th-\~ ~ ·~'b~ ~llnlbe'R: 11-)!c'b 1'1-\1-'elt~ ~19 ,9ll ]c'b \1-lall'h:l?J ~Th ~llt 
11-la'elt~ 1'9~lf> l)a~lt ~~bltt ~ ~~ ·~ ~lltt 'Jltlbe-i e'\ 1'3Jhlt 1ltc llt,lalllt~ ~lt, hllt 11-b)leltt ~ 
n-emlt ·~ h,-. ~ le~hE) ~~ 11t'R:Thtl~ lt.-t£) n-~m1t-i111t "(ti~ (l ~lltt 1ltlblll1e'bltt ~~ .v~ \la~'91t\i!J llt~ ·~ 
lJhlltt ~ ~ ~lltt lltlbhlltt ~~lltt ~llt n-~lllt~ "9~1D~ ~lt ~~'bltt lla~ 'lb<\"Jb) &la'91tl?J nTh~'R: 

(uop8(Aa(l p.l8piiBIS) 1&-ltl?.J 'Plijlhlt t"£"t 



(3~Lt!~~l 12 : ~h ~~~~'i'iL ~cK.ft ~lrl ~<lltl ..fi~ ~ott.L ~'1 ¥tltl ~ : 

52, 58, 40, 60, 54, 38, 48 

:utL ltl~cfi ~~ell t.'i?_~~'i'iL ~-11 fcl<t~~L ~U~L rl¥tL llltL~lrl fcl<t~~L ~~L ~U~L. 

1~-t 

- 1:x 
X=

n 

350 
- 7 

=50 ~'1 

Lct<l~ISL sz = l:(x-xf 

432 
- 7 

n 

= 61.7143 

~ "" 61.71 (~--1.)2 

~'1 

X 

52 

58 

40 

60 

54 

38 

48 

350 

lt'l-I.L@Ld Lc\.<ta--t. s=~ 
= .J61.7143 

= 7.8558 

•. sz7.86~--t. 

x-x 
x=SO 

2 

8 

- 10 

10 

4 

- 12 

-2 

0 

:utl'l-1., ~~:t~:ii.--1.--t.L ~--1.-jlt'l-I.L@Ld Lc\.<ta--t. 7.86 ~--1. ~-

(x -x)2 

4 

64 

100 

100 

16 

144 

4 

432 

'il~ : lt'l-I.L@Ld Lc\.<ta--t.-1. :utct.ai.3--t.L--t.L ~3'l-l'l-li ~~L[ct.ct.L'l-li :utLq ~. :utL'-1.~ ~ISO.~ ~~ Is Lct<l~ISL ~ lt'l-I.L@Ld 

Lc\.<ta--t.--t.l. qo[ ~, ctP.I.l. Lc\.<t~ISL--t.L ~3'l-l lt'l-I.L@Ld Lc\.<ta--1.--t.L '~3'l-l--t.L qo[• P.tltL ~. 

~L.d., :utct.al.3--t.--t.L ~3'l-l. I:&~L t!LtL dllt'l-I.L@Ld Lc\.<ta--1.--t.L ~3'l-l ~ISL I:&~L P.tltL ~. "'ftll~. Lct<l~ISL--t.L ~3'l-l (I:&~Lf 
P.tltL ~. 
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""'.LI:L: "'rttl~ l-LI:l.L& :x...[l rEl-Lct :ot'f.._~lL3 ~"ttl ~l.tt :ot.t :otctc:LL3"1.L...[l rEl-Lct (>t.§ l-1.1.21. "1. ~l.tt, ctl. >t.l-l.l@lct 

Lct=l.Lc:L--L s...[l Ol~ld~ ...[l~--t.l ~?1.~ I!.!Hl. ~~UJ. (>t.--t.lcfl ~l3ltt : 

(§t,L~:tQl 13 : '4.[=1.1. [CLQL?ll:ot1-i :b\h hl~.SL (§!<act[ <:ll:llrll ~lt~ (~f.t2ltl) =bt1i1i 5, 8, 3, 6, 10 ~. =btl ltL~rtl 
'4.:t~ hl~.Sl (§kc:J.rll c:J.l:llrll ~lt~i ltltl~lrl lCl=l.Lc:L""'. OlQ~. 

n 

32 
- 5 

1~-l 

= 6.4 1Af.t2 

~lt~ (~f.t2) 
X 

5 

8 

3 

6 

10 

32 

x2 

25 

64 

9 

36 

100 

234 

:otJI, l-l.l:l.L& X ...[l rEl-l.ct :ot'f.._~ll3 ~LC!.l~ :otl'4.~ >Ll-l.l@ld Lct=l.Lc:L--t....[l Ol~ld~ 3~Cl.l ...[l~ :otlttc:L q3@L3 ~?1.--Ll 
8'4.tf.LOl 3~~. 

~ 
s = v---;;--x 

= 234- (6.4)2 
5 

= .J46.8-40.96 

= .J5.84 

= 2.4166 

s :::: 2.42 1Af.t2 

:otll-1., Lc\.al~.t 3Ltt~ 81c:Lcti c:J.l>lldl ~l-l.tt-j >Ll-l.l@ld Lct=l.Lc:Lorl 2.42 fAf.t2 ~. 

~!\ ~rl: 

>Ll-l.l@ld Lct=l.Lc:L--t....[l Ol~ld~ ~~UJ. (>t.--t.lctctl l-l.l2 ...[l~ ~"'S'(>t. ~~ ~d--Ll 8'4.tf.l0l 3~ ~l3ltt : 

s = ~/ -(~·J 
"'rtti, d; = xi - A 

A = ltl ~ <:li l-l.l:l.L& 

n = :ot Cl.c:Ll3--t.L...[l ~c:L ~"ttl 
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Gt.Lt!~~L 14 : ..U~ :bth ~tt..fi"i.L ~'i~'il ~~-tL tti~ ~c:t:et."i.L t.i.l:t~Lc:t ( ~ 1-I.L) :ut.Lit~u ~ : 

132, 147, 120, 152, 125 

(ht ~rl ~l~"i.L ~Lc:ti ~1-I.L~Lrl fcl.~c-t'i ~UI:tl. 

:utt.fl :utltt~ l:tl~c:t.L li.~h A = 135 c:t.8~. 

s = ~~2 -(~J 

= 7:7 -GJ 
= "1153.4- 0.04 

= .JI53.36 

= 12.3839 

s "" ~ 12.38 

~l~'il ~Lc:t ( ~ ) 
X 

132 

147 

120 

152 

125 

~i 

:utlli., iJ.~'il (l·Uct-j ll.li.L@Lct. lcl.~c:t.'i ~ 12.38 ~

c:t:lff~rl 1-I.L~rtl. 1-I.L2 ~1-I.L~Lrl £Ct~c:t.'i..fi :lL~Lrl~ 

:ut:et.rlrl :utL~Rt. -£Ctrl~~L 1-I.L2 : 

d = x-A d2 A= 135 

-3 9 

12 144 

- 15 225 

17 289 

- 10 100 

1 767 

l:tl~L 1 :ut:et.ct.ct. :utl'!_Rt.-lcl.ct.~~L--LL ~c:t. rfi ~li.ct.L x1, x2, ••• , xk ~ :ut-1. d.-1. :ut'j,~tt :utl'!_Rt.:utl. :ut'j,:fs~ 
J;, ! 2, ••• , ~ ~, ct.L :ut~ct.ct. :utL'!_Rl-lcl.ct.~~L'il ll.li.L@Lct. lcl.~c:t.'i..O. :ll~Lct.:fi ..(l;ii ~Llctc:t. :tl?LP.fl h~ctlli.i :utlct ~ : 

s = 
l:.t; (x, -:xf 

n 

l:.t;x? -2 = -'-'-X 
n 

- l:J;x, 
x=-

n 

x. - :X = ~c:t.~li.ct. x . ..i li.~h :xP.fl lcl.~c:t.'i 
' ,-.!1 

n = 'Lf; = :ut ct c:t.l.h-tl. ..0. ~c:t. :cl 'W.I.L 
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~!l ~d: 

~ ~dlil, ~~dd ~c:fl.-fcl.d~~l-1.1. ~-d lct<Lc:L--1....0. OL~ld~ ...(l~ ct~Llctc:L ~?1..-J.L t3tt.tLLOL ~~ l{UJ.c:tc:tlli.i ~Lct t9. 

s= ~~~/ -(~~d;J 

A = ltL~<:li l{\:2{3 

d. = x. -A = <~.c:J.[El{d x . ..i ltl~c:L li.l:l.L~ A ~ fcl.<~.c:L--1. 
' l ,~ 

n = }:,~ = ~ c:tc:LI.~--~.1. ...0. ~c:L ~ 'W.ll 

.-J.l~ : ltl~c:Ll l{\:2{3 A ...0. [El{d ~c:tc:LL~.-J.L x
1
, x2, ... , xk ~...0. ~~ ~l?.lc:tl ~~UJ.dl ~li.l~ OLl{ d c:Ltl ~~ltL. 

t3t.Lt!~~l 15 : ~! qo[.-J.L 15 fctQLvff~l...fi ~~~L~ lt~.-J.lltl ol.~t!lct~.-J.L ~c:t~L..fi ~w.tl':i fctn~~L ..fi~ ~ctt.t ~ rl 

'H¥fi fctQLvff.-J.L ol.~t!lct~ ~c:t~L..fi ~W-LL':i ltltl~ld fct<~.~.-J. ~1. ltltL~ld fct<~.~.-J.L! til~l.. 

oh.t!Lct~ ~c:t~L..fi ~W-LL 0 

fctQLvff~..fi ~Woll 1 

X f fx 

0 1 0 

1 3 3 

2 7 14 

3 3 9 

4 1 4 

~-l n = 15 30 

X = 'Lfx = 30 = 2 l£c:t~L 
n 15 

114 
s =VIS 

s = .J0.9333 

= 0.9661 

s ... 0.97 l£c:t~l. 

1 2 3 4 

3 7 3 1 

X- x (x - x )2 f(x- x )2 fx 2 

-2 4 4 0 

- 1 1 3 3 

0 0 0 28 

1 1 3 27 

2 4 4 16 

0 - 14 74 
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s = ~:r.~z -:xz 

= ~H-<2)2 

= ~4.9333-4 
= ~0.9333 

= 0.9661 

s "" 0.97 ftct:ctl. 

:ot.Lll., LciaL~·rLL 6L~eL"'Rl··U ftct:ctl.:fs J.lll.L@Lct Lci=~.t.a..-t. 0.97 t9. 

J.lll.L@Lct Lci=~.t.a..-t.~ f = or 
= 0.485 

""0.49 

:ot.Lll., 6L~eLOR ftct:ctl...O. ~'lK.LL..-f.l J.lll.L@Lct Lci=~.t.a..-t.i3 0.49 t9. 
(3t.L~=tQL 16 : ltLt.tL~a..U ~h ~hLortlti t9c:c-u 35 lEct:ctlti ~=~.t.LqaLltLt.tL~a..U lCloLrl ..U~ :utltll t9. rt '-l=t~ ~<uqai 

ltlt.tL~~..fi <i~l"illtltl~lrl lCl<t~ortih llU!:tl. (~!\ ~rl"il (3'-lttlol h=tl.) 

~=I.(.Lq~ ltlt.tl~~..fi <i~l 

lEct:ct1..U <i~l 

X f 

5 2 

6 5 

7 8 

8 12 

9 7 

10 1 

~-l n = 35 

x=A+I.fd 
n 

= 8 + (-15) 
35 

= 8- 0.4286 

=7.5714 

x "" 7.57 ll.lt.t.L8a 

5 

2 

6 7 8 9 10 

5 8 12 7 1 

d = x-A 
fd fd2 

A=S 

-3 - 6 18 

-2 -10 20 

- 1 - 8 8 

0 0 0 

1 7 7 

2 2 4 

- - 15 57 
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n l&cl~ ·~n~~~~ll<t 
9tl 

:JX (I~")-I ~r. I'=S' 
pj':{ pj':{ 

Z Z I 

: ~ en~ lltTbc-1 

l)'a33lt 1)--1<-'lc ~l(ll&J?o ~1)--1J:'Pl&lc 1)--l.o~ll:'l2.) 'Pl~lltlt ll.ol&c'P'l2.)-~bll~ 'P'P'R: 11nlb91'!')'f,>]cb l.ollt'R: 1lt'P1J: w? 

l'h<t 1C ~~ 1)--~-1~b 'ftc = 1-:r. = u 
Sf'l I 

l.o~ll:'l2Jl)'a.! .fmlt !'.:x 'Plt~mlt 1}t ! = .! -·x 

U -X 
!XJ':{ --

l 

'Plt~mlt 1)--]cb 1lt ! = ·x 

~blltc 1)--Jcb 1lt ! = '! Th.l?o 

u 
z~-1x}':I. 

z 

u 

z~'J'S. 

= S' 

= S' 

: 'Pt; W) 

: ~ l(lltc 1ltlbc-1 lcl~ 1<-'lc ~l(ll&J?o ~1)--1J:'Pl&lc 1)--l.o~ll:'l2J 'Pl~lltlt ll.ol&c'P'l2.)-~blltc 'P'P'R: ~ '~ '1 ···· •'f '1 
~.!f~ltc 'lltc~blltc 1)--]cb 'Jf e-ltc ~ "x •··· ,zx 

1
X ~.!f~ltc 'Plt~mlt 1)--]cb 'Jf ll.ol&c'P'l2.)-~blltc 'P'P'R: t 'l'Cll, 

: Ellt l&c'P~-'l:t)f;,l'flc 'P'P'R: 

-~ 91"0 -11l.o~ll:'l2.) 'Pl~lltlt ~l'h<t"!C u--~~l'!')'llt 1~~1ll:l( 'ltlltc 

91"0 z -11l.o~ll:'l2.) 'Pl~lltlt 

~8~1"0 = 

LH _ 
0'(;"1 -

X 
~ = -11l.o~ll:'l2.) 'Pl~lltlt 

. ~ ~~l'!')'llt OZ"l l.o~ll:'l2.) 'Pl~lltlt f.l'h<t"!C 1)--~~l'!')'llt 1~~1ll:l( 'ltlltc 

~~l'!')'llt OZ"l ,.. S' 

OZOZ"l = 

6vvv"It = 

L£8l"0-98Z9"1t = 

(_g_)-S£,, = 
z Sl-LS 

J-ik)-~r = S' 



A= l:tl~<E:I.L l{~ 

t; = i li-i qo[...Q. :ott<!RL 

c = qo[c:i.(J{l~ 

d 
x.-A 

=-'-
i c 

n = "1:.1; :otct<al.3-ti....O. ~ca :ti.~t 

1.L1:t : • l:tl~<E:I.l li.~ A...O. I:Eli.n qo[...Q. li.l:l.f.I:Eli.nl i{~...Q. ~3 :ot~ctl :ot~UJ.dl J.l.li.l~ orii. d. <a~ U3ltt. 

• li.l~dl.-1. :ot-::1,~'4. J.l.li.L@Ld [C{<~,<a-t-tl 3L~ '4.~l :cct.~'4.-tl :ti?t.P.il J.l.li.L@Ld [C{<~,<a-t...O. I:Eli.n :ttli.l-1 li.Ul ~. 

(3~L~~~l 17 : ~h ~llUlL-tl 200 fclEttell:otL-tL ~h 't~~tll{l 1i.uta<at ~~t-tl ..fi~ :otllt<E:I.L :utL~ttL-fclrl~~L 't~~ ~~Li 

~l{L~Lrl fcl.:q<a-t OL~U. 

~~L 0-10 10-20 20-30 30-40 40-50 50-60 60-70 

fclEtt ell :utL..fi ~ bti.L 5 12 30 45 50 37 21 

:otJI q6-d J.l.li.L@Ld [C{<~,<a-t ~UJ.ctctl-j ~ etP.illi-~...0. I:Eli.n...O. ct~~ '4.1. -1~. :otl :ti.o&oiJ.li.i ~~ ~d-tl t3'4.tttol 

3~ ll.l3ltt. 

:otJI l:tl~<E:I.L li.~ A = 35 :ot-1. qo[c:i.(J{L~ c = 10 

fclEtt ell :ut1..fi l{~al{rl 
x-A 

~~l d= --
fd fd2 c 

~bti.L f X A = 35, c = 10 

0-10 5 5 -3 - 15 45 

10-20 12 15 -2 -24 48 

20-30 30 25 - 1 -30 30 

30-40 45 35 0 0 0 

40-50 50 45 1 50 50 

50-60 37 55 2 74 148 

60-70 21 65 3 63 189 

~-l n = 200 - - 118 510 
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S = :£t;2 

-(l:~dJ X c 

510 -(ffi)2 

X 10 = 200 200 

= .J2.55-0.3481 X 10 

= .J2.2019 xlO 

= 14.8388 

. . s "" 14.84 ~~l 

~Lli., IAaL2U~I.~ ~ut.Cl.aL ~~L-j ltli.L@Lc:t IA<~.a.-t. 14.84 ~~L t9. 

(3t.L~~Ql 18 : ~h ~hG~.-t.l hLltt.l~L.-t.l !~h ctrl.-t. ( ~ lt[)..fi ..U:a ~Lite-\\ ltl~rtl. '-l.~efi hlltt.l~L.-t.l !~h ctrl.-t.i 

~ltLlQLrtlCl~~'"'- llll~1. 

!~h ctrl.-t. ( ~ ) 130~ q~ 150~ q~ 170~ q~ 190~ q~ 210~ q~ 230~ q~ 

~lbd~1..U ~~l 150 142 116 57 14 0 

~41: "~ ~" lt3L~-j :cl.<ttO. ~L<!:Rl-!Ac:t~~L ~ltt~ t9. d..t ~lli.l.4.1. ~L<!:Rl-!Ac:t~~Lli.i ~~ctc:tl, ...0.~ ~~(>t-j 

~L<!:RL-!Ac:t~~L li.ut : 

!~h ctrl.-t. ( ~ ) 130- 150 150- 170 170-190 190-210 210-230 

~lbd~1..U ~~l 
150- 142 142- 116 116-57 57- 14 14 - 0 

=8 = 26 =59 = 43 = 14 

x-A 
!~h ctrlort( ~ ) ~(bd~1..fi ~~L lt~flltrl 

d= --
fd2 c fd 

f X A = 180, c = 20 

130- 150 8 140 -2 - 16 32 

150- 170 26 160 - 1 -26 26 

170-190 59 180 0 0 0 

190-210 43 200 1 43 43 

210-230 14 220 2 28 56 

~i n = 150 - - 29 157 
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S = :£~
2 

-(:£~dJ X C 

157 ( 29 )
2 

= 150- 150 x 20 

= ~1.0467 -(0.1933)2 x20 

= ./1.0467-0.0374 X 20 

= ./1.0093 X 20 

= 20.0928 

.. s"" 20.09 ~ 

:otlli., ~hltl.-t.l 3lli.~l~L.-t.l ~[.t3 Cld.-t.-j ~li.l@ld Lcl=I.I.<:L.-t. 20.09 ~ t9 . 
.-t.1~ : :ot~l:tt ~oUJ..-t.l =1.1.<:1..-t.i c.tl:.t.i ot :otct<:t.L3.-t.L :ttli.l.-t. 8Ll{ ~2a 1, x1 = x2 = x

3 
= .... xn = k; ~l{i 

k 3l.e :ot=l.l.<:t. ~'l>tll 8Ll{, dl ~:ttl~.-t.i c.tl:.t.i ot li.l'l.f...(l lEli.d ~..tL l!.l.ll{ t9. 

:ectll..ttltt 4.4 

1. »l@lct..a 100 ~~l..a 3:ttl.2lli.i .-t.ct Lcl.al~:otl.~ ~UJ.ct<al ~~l ..a~ ~otCti. t9 : 
M,~,n,M,~,@,~,~,@ 

=btl li.l~dl '4.~?.fi Lcl.al~:otl.~ ~UJ.ct<a ~~l-j ~li.l@ld Lcl.=~.L<:t..-t. ~U.Iit. 

2. ~3 Lcl«<H.-t.i '4.l=l.l. :ttl:ct:tt ~~l.-t.li.i 3Le ~3 l£q;A :ttl:ct:tt li.l2 :otlctcll. 3l~..(l ~'Utll =bl.1z~ 7, 3, 11, 8, 9 t9. 
=btl li.l~dl '4.~?.fi ~3 l£ct:ttli.i :ttl:ct:tt li.l2 :otlctdl 3l~..(l ~'l>tll-j ~li.l@ld Lcl.=~.L<:t..-t. ~UI:.t.L. 

3. ~3 ~ .... 3li.i l!.l.l'4.~l..(l ~li. (8"1H ~ li.i) :ot.t l!.l.l'4.~l~l~..(l ~'Utll ~~l[ctdlli.l~dl..(l~ ~ctc.t t9. d '4.~?.fi l!.l.l'4.~l..(l 

~li..-t.L ~li.l@ld Lcl.=~.~.<:t..-t.i3 ~U.Iit. 

l!.l.l\l~L..fi ~h1-l (8"1!1.~ ~ ) 5 10 15 20 25 30 35 

I!.I.L'-l~L~L~1..fi ~'"ti.L 2 7 11 15 10 4 1 

4. 50 il.~.-t.l t9<:e.·U ct~li.i I!.I.~<:Ll .-t.ql (<:Ll"l ~li.i)..(l Lcl.»ld ..(l~ :otlil.<:t. t9. =btl li.l~dl '4.~?.fi il.~:otl.-t.l .-t.ql-j 

~ li.l@ld Lcl. =~.~.a .-t. ~U.!:.t.l.. 

-tql (~l"t ~ ) 0-10 10-20 20-30 30-40 40-50 

1lcil.:ot1..fi ~btll 7 6 15 12 10 

5. ~3 :tl.L:ttltt2lli.i ~~dl 125 Cl.l~:otl...(l 8li.~ (ct~li.i)-j :otl~Rl-Lcl.d~~l ..(l~ ~ctc.t t9. =btl li.l~dl '4.~?.fi Cl.l~..(l 

8li.~-j ~li.l@ld Lcl.=i.L<:t..-t. ~UI:.t.L :ot.t ~li.l@ld Lcl.=i.L<:t..-t.i3 '4.~l ~U.Iit. 

C11.1M~ (31{~ (ct~ ) 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

cttlbd~1..fi ~'"tll 15 15 23 22 25 10 5 10 

* 
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<ta""'.ik (Co-efficient of Variation) : 

~l'4.~ ~OLL6 a&~ OLtt.i 1lPU@Lct (C{<ta""'. ~ r.t~:4.1li. +t.l'4. t9 ~-1. ct. ~CI.~""'.L""'.l ~3+t.+t.i ~~L[CLcu+t.i ~LCt t9. 
ct.?.[]. ~ 1 ~ ~~l ~~l ~3+t.L lt~LCI.dl +t.L~dl. :ti.li~L""'.l :J..I.:ttl~+t.l""'....Q. :tt~"l.l+t.~O. 3~cu +t.L2 r.t~'4.1li. +t.l'4."1.L 6'4.tt.LOL 3~ 

~l3ltt. "1.~. ~Lcfi :tt~"l.l+t.~O. 3~CI.l +t.L2 :ttl'4.1li. +t.l'4. :J..I.+t.L@Lct (C{<ta""'.i3 (f)""'.l. 6'4.tt.LOL 3~CI.L '4.~. +t.l.2 ~LOL :J..I.+t.L@Lct 

(C{<ta""'.i3 (f):i li<:tl. ~'i~LL5 :cct.~'4.+t.i +t.~ t9, ct.?.[]. :ttl+t.l"-1. :tt+t."'f lt~LCI.dl c:t.L3L-i. '4.~l :tt+t."'f '4.~ dCI.l tt.l.ott. :ttl'4.1li. +t.l'4. 

ctill 3lc:t. rtltt.:d-1. '<tc:t.""'.i3 (Co-efficient of Variation)' ~<I.Ctc:t. t9, at :J..I.+t.L@Ld (C{<ta""'.i3-1. 100 Cl.~ ~~LCLL?.[l +t.~ t9. 

<I.<:I.""'.L3 = f X 100 

~t!J: <tc:t..-ti3-i. 2.3LCI.l~+t.i ~~L[CI.Ltt. t9. ~2.a 1 <tc:t..-ti3 ~ +t.~...(l :ttl'4.1lt+t.i :J..I.+t.L@Ld (C{<ta.-t-1. 23LCI.l~+t.i ~~L[CLd 

+t.l'4. t9. 
~ 1 ct.?.[]. ~ +t.L~dl. :tl.li~L.-tl :J..I.:ttl~+t.l.-t...Q. :tt~"l.l+t.~O. +t.L2 <tc:t..-ti3 "i(,j_ "'f 6'4.tt.l.o0. :ttl'4.1li. +t.l'4. t9. at ii.~O. +t.L2 

<tc:t..-ti3 ~Lt9L ~l.tt. ct. il.~O. q~ ~~(Stable) ~.t ct.+t.i :J..L:ttl~+t.l.-t ~1.~ t9 ct.+t. 3~CI.ltt.. ~Lcfi il.~O. :J..L:ttl~+t.l.-t.-tl ~~~+t.i 

Cl.~ ~~Old (Consistent) t9 d+t. '4.~l 3~CI.ltt.. at ii.~O. +t.L2 <tc:t..-ti3 Cl.~ ~Ltt. ct. il.~O. ~l.t§l ~~ ~-1. d+t.i :J..I.:tl.l~+t.l.-t 

Cl.~ t9 ct. +t. 3~CI.ltt.. 

(§t,L~~Ql 19 : ..fi~ ~ bt~~1{"1. A ~-i B ~ ~~-U t.~ t.LClli.l !~al ~""'...fi li.L~rtl ~l~<:\1 ~. d 'tl~¥fi !tt.1 bt~~1{"1. 

Cl~ ~<\Old ~ltd ~i{ ~' d ""'.!Jl. !~1 ! 

\. \. 

t.t~~li.""'. A ""'.l ~"1. 25 50 45 30 70 42 36 48 34 60 
\. \. 

t.t~~li.""'. B ""'.l ~"1. 10 70 50 20 95 55 42 60 48 80 

~""" x-x (x- x )2 

~""" X- X (x- x )2 

X x=44 X x =53 

25 - 19 361 10 -43 1849 

50 6 36 70 17 289 

45 1 1 50 - 3 9 

30 - 14 196 20 - 33 1089 

70 26 676 95 42 1764 

42 -2 4 55 2 4 

36 - 8 64 42 -11 121 

48 4 16 60 7 49 

34 - 10 100 48 - 5 25 

60 16 256 80 27 729 

1~-L 440 0 1710 1~-L 530 0 5928 
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440 
=ill =44 

x = 44 ~--1. 

-l710 - 10 

= .ffii 
= 13.0767 

s "" 13.08 ~--~. 

<l<:L.-t.i.& = 4 X 100 
X 

= 1~~8 x100 

1308 
= 44 

= 29.7272% 

<t<a.-t.i.& "" 29.73 % 

~~~l:i.--1. A.-t.L <t<a.-t.i.& ~Lt9L ~l.c:u?.(l ct...U ~~d q~ ~~old t9. 

<t<a.-t.i.& 

<t<a.-t.i.& 

n 

530 
=ill =53 

x =53 ~--1. 

- ~5928 
- 10 

= ../592.8 

= 24.3475 

s ""24.35 ~--~. 

= 4x100 
X 

= ~·i5 x1oo 

2435 
= ---s3 

= 45.9434% 

""45.94% 

------------1( ~lt<(rtlltll C{~l~l..U ltl~rtl J~----------
~~~l:i..-t..-t.l ~--1.--t.L ~~ ~~l--1. Is <:LOl~Ol ~~l--1. ~Ltf. ~l~ ~ ~~Old ~2~ ~~~lt--1. ~~d~i q~ ~l~L 

t9 ~~ ~& lt~ltf.. '-L~tl c.i.-1. ~~~lt--1..-t.l ~1:1.!.~ ~<:LOl ~Ltf. dl ~l~ ~& lt~ltf. --1.~. 

fcl::lld hllt~l~ A hllt~l~ B 

blq ~ b~C{l ~U::llrll 
30 

~~~l~l ~ltq (~f.t2} 

3-l.ltl~lrl fcl<t<a-1. (~f.t2} 6 

bql hllt~l~'il blq ~ h~c:tl C-t.l::llrll ~ltqlt[ q~ ~lltllt 3-l.~l~ ~ ? 
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hl1-l~l~ A 

x = 30 !Af.t2, s = 6 !Af.t2 

~a-1.~ = f x 100 

hl1-l~l~ B 

x = 25 !Af.t2, s = 4 !Af.t2 

~a-1.~ = f x 100 

6 4 = 
30 

X 100 = 
25 

X 100 

= 20% = 16% 

3L+t.t.L~ A"i.L ~a-1.i3 ~ t.5.LCLLP.(l d"i.L ~+t.tt+t.i >L~L~ ~ t9 d+t. 3~CI.Ltt. 

(3~ltH~l 21 : ~h q:l["i.l so lCtEtlell:utt"i.l <:1.~-t :ut-1. C3l~l~"i.l 1-t.~! :ut-1. ~1-ll~ld lCt~c:t.-1. ..fi~ lj~t.t t9 : 

[q:lld Cl.~-1. C3l~l~ 

1-l.~h 56.2 f:E~L 62.5 8~ 

~1-l.l~ld lCt<tc:t.-1. 4.8 f:E~L 9.3 8~ 

C3l<tl~ :ut-1. Cl.~-1.1-l.l~ il.1-l.[ ~~l~ q~ ~~ll~ t9 ? 

:ut4J: Cl.~-1. :utot 8l:~L~"i.L ~3+t.L ~t.L ~t.L t9 d.P.(l ~~bll+t.~O. 3~CI.L +t.Ll >L~L~-j ~L~Ili. +t.Ltl ~ C3"1.tf.LOL+t.i a~ "1.~ 

:utot +t.L~dl "'idi +t.L~+t. "1.~ t9 1 ~a-1.i3 ~ ~I.P.(l tf.LOtf. +t.Ltl t9. 

Cl.~-1. 

x = 56.2 f:E~L s = 4.8 f:E~l 

~a-1.~ =f x 100 

= 5~~ x100 

= 8.54% 

C3l<tl~ 

x = 62.5 8~, s = 9.3 8~ 

~a-1.~ =f x 100 

= :2~5 x1oo 

= 14.88% 

8l:~L~ +t.Ll ~a-1.i3 q~ t.5.LCLLP.(l, :utltl~ 341. ~IAJ.~ 1 Lcl.t~.Le.ll:uti...O. 8l:~L~+t.i >L~L~ ~ t9. 

~1-ll~ln lCt<tc:t.-1.-tl c:t.l~ n~l ;)1~c:t.l~ 

c:t.l~: 

(1) d...[l Cl{L\K{l ~"!.~ :utot ~L~~ t9. 

(2) ct...O. oL~Ld~+t.i c.tl:ti ~ :ut<:~.a"'t3-1.t-1.1. C3"1.ttl.oL l!.LLtt t9. 

(3) >L~L~"i.L :ut.-tt. +t.Ltlt..O. ~~bll+t.~O.+t.i >L+t.L@Ld Lcl.~a-1. Cl.l:tl~ ~lli.+t. +t.Ltl t9. 

(4) >L+t.L@Ld Lcl.~a-1. :ut.-tt. ~i%3 flttl:utl +t.Ll :ut~jkUl +t.Ltl t9. t.t.d., "/i ~ +t.L~dl ~~t.5.L"i.L +t.l:l.t3 :utot >L+t.L@Ld 

Lcl.~a-1. :utL~aL t.5.Ltf. dl ~ +t.L~dl ~~t.5.Lot ~oli 3~c:LLP.(l +t.utdl "i.CI.L ~~t.5.-j !A~ >L+t.L@Ld Lcl.~a-1. ~utc{l 

~L3Ltt t9. =bl.L l-1.3L~..[l ~i%3 flttl 3~ >L~L~"i.L =bl..-tt. +t.Ltl +t.Ll fA~ +t.Ltl ~utc{l ~L3Lri, -1.P.[l. 

(5) >L~L~"i.i =bl..-tt. +t.Ltlt..O. ~~"l.l+t.~O.+t.i >L+t.L@Ld Lcl.~a"i."i.L C3"1.tf.LOL Lcl~l>l l!.Lltf. t9. 

:lt~Cil~: 

(1) >L~L~"i.i :ut.-tt. +t.Ltti...O. ~~"l.L+t.~O.+t.i >L+t.L@Ld Lcl.~a-1...0. oL~Ld~ :oJ.tt~ t9. 

(2) :oJ.L +t.Ltl+t.i ~[d+t. :oJ.c:Lai.3-1.tot ~ +t.t.5.~ +t.ut t9. 

(3) "/i =bl.L'!ttL-Lcld~~L 'd,~"i.L t9-SLCI.L0, t.5.Ltf. dl >L+t.L@Ld Lcl.~a-1. ~iJ.I{l -1. ~L3Ltt. 
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~l~l~ 4.5 

1. ~ ~L~ A :ut-1. B--t.L <+w:t...(l. ctlttt2 ...(1.~ ~~L[cfi ~ : 3?.{L ~L~"'i.L <+I.Lct+Li ~Lttllt :<tt:l"'i. ctltL~ ~ ? 

~h. A--t1 ~let ( ~ ) 321 322 325 322 324 320 323 316 319 318 

~L:t B--t1 ~let ( ~ ) 141 146 130 146 142 145 132 134 132 152 

[Ct:>lrt ~'ll..fi A ~'ll..fi B 

~~ :tl~l \l :>U:t ( ~ ) 600 2100 

~ltl~lrt R<ta--t ( ~ ) 30 84 

3~ ~\l...(l.+Li \LOLL~ ~ ~~ ~ ? 

3. ~ ~~O.:utl. +LL2 :<tt:t--t.i3 30 % :ut-1. 25 % ~ :ut-1. ct+L"'i.L ll.+LL@Ld (C{:<ta--t. :ut~~ 15 :ut-1. 9 ~, dl 6i.-1. ~~0.--t.L 

+L l:l.t.3 ~U.Iit . 

* 
4.4 ~~ ~ltl~ld R<ta--t (Combined Standard Deviation) 

ltL:il Is ~+L~+LiP.fl ~UJ.ctt:LL ~ +LL~dl ~li~L G1 :ut-1. G2+LiP.fl ...(1.~ ~~ +LL~dl +LUl ~ : 

R:>ld ~lf,..~ G1 ltll ~lf,..~ G2 ltll 

~CLa1h--t1..U ~~l nl n2 

\t~h 4 .12 

~ltL~lrt lCl.<ta--t sl s2 

~q +LL~dl ~li~L G1 :ut-1. G2--t.i :utctt:I.L3--t.L ~oLi 3~ :bi3 --t.ctl. ~li~ G ~UJ.ctctL+Li :utLct ~. :utL --t.ctL ~li~"'i.L 

+LI:l.L3 :ut-1. ll.+LL@Ld (C{:<ta--t. :ut':!z~ ~~ +LI:l.L3 xc :ut-1. ~~ ll.+LL@Ld (C{:<ta--t. sc ctill :utl.ut"l.L?.{ ~ :ut-1. d.--t.i =ti?t.l. ...(1.~ 

~~~: 

"'f?.{i, n1 = ~li~ G1--t.i :utctt:tl.3--t.l....(l. ~wtL 

n2 = ~li~ G2--t.i :utcttal.3--t.l....(l. ~wtL 

s
1 
= ~li~ G

1
-j ll.+LL@Ld (C{:<ta--t. 

s
2
= ~li~ G

2
-j ll.+LL@Ld (C{:<ta--t. 
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C36L~~QL 22 : ~ l-LL~dl :c~.~~ G1 :at~ G2 lt~3l-li '4.i<~. :otctal.3--t.l. ...fi~ ~OI((>l i9 : 
:ct1i_~ G1 : 1, 3, 5, 7, 9 

~li.~ G2 : 2, 4, 6, 8, 10 

c.i~ :ct~~"i.l l-1.1:l.L3 ct.l!l.l lct<L~~l ~i\.lil. :at~ d '4.~~ rt~ ltl-I.L@Lct. lct<La--t. ~UJ.ctl. 

I ~-l 

X (x- x) (x - x)2 

x = 5 

1 -4 16 

3 -2 4 

5 0 0 

7 2 4 

9 4 16 

25 0 40 

~li.~ Gt--t.11-l~ 

l:x x; = ~ 

25 = 5 

= 5 

x; = 5 

40 
=5 

= 8 

- 5 (5)+5 (6) 
- 5+5 

55 
= 10 

= 5.5 

X (x- x) 

x = 6 
(x - x)2 

2 -4 16 

4 -2 4 

6 0 0 

8 2 4 

10 4 16 

I ~-l 30 0 40 

~li.~ G21.11-l~:qh 
l:x 

~ = ~ 

30 = 5 

= 6 

40 = 5 

= 8 

sz 2 = 8 .. 
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dl = x; -XC = 5- 5.5 =- 0.5 

d2 = :X2 -:Xc =6-5.5=0.5 

s = c 

~(s/ +d1
2)+~(s/ +d2

2
) 

~+nz 

= ,F5'--'('"'--8 +_(,_--0"-".5)=-<-
2
;f-) +--::5,_('-'-8 _+ (-'-'-0"'-'.5)~2) 
5+5 

= 5(8.25) + 5(8.25) 
10 

- /41.25+41.25 
- v 10 

- ~82.5 
- 10 

= ~8.25 
= 2.8712 

s ""2.87 
c r lt~Rt. )l---------------

G'C.L~:t~L 22 l-Li2.[l 6l.t ~l;l~ G
1 

:Qt.-1. G
2
--ti c.t.l:f.i "t :Qt.ctc:t.L3..-J.L ~oLi 3:tl.. :Qt.Ll-1. 3:tctL2.[l ctl-1.-1. t.~ :Qt.ctc:t.L3..-J.L 

1, 3, 5, 7, 9, 2, 4, 6, 8, 10 l-LUJ.il. :Qt.L t.~ :Qt.ct<:li3--tl.--tl. l-1.~ :Qt.-1. l-Ll-I.L@Lctlcl=l.lc:t...-J.li.U'il.. ct~ <>&8 li.L3li.U 

1 d.--t.L otctLc.t.l. 8t.L~:t~L 22li.i ~UJ.qc:t.L lA~ l-1.~3 :Qt.-1. lA~ l-l.l-I.L@Lct IA=~.~.c:t.--t <%-cc:t.L ot :Qt.Lctil. 

G~L~:(~l 23 : ~h ~b-G~hti ~ \l.LtJfil-1.[ hltS' c:t~-1 Gc'tl~ort. ?..lltl ~. hl~Ol:(L!ll:(l ~t.LOLrll Gf\l.L~ort. ~1-l.tt..fi [q,Olrl ..u~ 
1j"tt.t ~ • ..u~..u 1-l.l~rtl \1.:(~ ~~ ltl-ll~lrl [q,=~.~,~ort. ~~1:!.1. 

£CloLrl 

hl~OL:(L..fi ~"tll 

~~:(L~L Gc'tL~ort. ~l-ltt (~f.tc) 

ltl-ll~lrl [q,=~.~,~ort. (~f.t2) 

:X = 
~~+~xz 

c ~+~ 

= 
60(25) + 40(20) 

60+40 

1500+800 
= 100 

2300 
= 100 

= 23 1Af.1.2 

\l.LtJfi I \l.LtJfi II 

60 40 

25 20 

5 3 

:Qt.Ll-1., 6l.t \l.Lufl..-J.L Ctt.l:f.L "t 3L~OL:(L lll:tl ct~-1 G\\l.Lt...-J. 3:tctl ~~:tlli.L 23 1Af.1.2 c:t.Lot t9 dl-1. 3~ctl~. 

dl = x; -XC = 25 - 23 = 2 

d2 = :X2 - :Xc = 20 - 23 = - 3 
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n 1&C:t~ '1G-C:11~1$'~J'It!: 
9S1 

1 1 £ £ z 1'll<l.}e lrtlel:>~ 

~ v £ z 1 1'll<l.}e )r'P1lt:C~~ 

& @ W~1ltle 
]lt1'3Jhlt 1r s + ! 1'll<l.}e )r'P1lt:C~ ]lttlet.>~ W? 1~?~ 'tli~} 1--~l!:l1 'P1~1lt'K t~ ~~lt 1._1--'P1lt:C~~ 

1'Pla }ltlet.>~ ~~ eh 1~-e ~ lJaeh ~ '@ 'lf)~'k telr 1Jl~1lt )r'P1lt:C~~ }'Pla }ltlet.>~ 01 eh 1~-e ~~ : tz 1&e't)1'3~ 

* 
~ 91 1&el!:l1 

oz ~ (?~~) hltle-1--'31hl~ 1}1e'Ele 9~lt~~ 

(}t7 01 1'll<l.}e lrtelc"t;W 

H lc 1lt)1e] V 1c1lt)l1 'Plcl1 

. 'Q:ll!& 1--~l!: 'l?J 'P1~1lt lt l*l:!] ~ h lt lC 1--~1h..lE) 11-•llt~~ 
1'Pla 'P~1h..lE) 1lt'Qc1lt)'l?] t"~ l)aC:h. 12 · ~ lf.'~1~ 'P1c'l?) "t<)Jiolt ~11-" "@'l?] 'Qc1lt)'l?] 1--~1h..lE) ~ 1lt'[F?7~ ~~ 'Z 

Z1 01 1--~l!:l1 'P1~1lt'K 

sv 09 l&fc 1}1e'Ele 

09 0~ 1'll<l.}e lrt~Jla1~l1 

g Jcl:> V Jcb 'Plcl1 

.. 'l'l:! 'Q& 1--~l!: 'l?J 'P1~1lt lt l*l:!] 

~1&fc 11--'l~Jla1~'l?] l)aC:h. 1P~1lt 1~ · ~ lf.'~1~ 'Plc'l?] "t<)JJolt ~11-" "@'l?] 1&fc 11--'l~Jla1~'l?] 11--J!c'b ~ 11--11n115 ~~ '1 

9't h1~11:~~ 

.. ~ h1l<tln'l~ t!F'P 'lh.1lt 11--.,l&lC:~le 1f"ltJt 
'Uio~, h.1lt 11--lc1lt) 1?'llt 11--C:1lelt ~1h..llo .. ~ h1'b't~ "'lh.1lt 11--151C:~le 1f"ltJt ltlalt, t-~~~1<) t"l't lat:lc:!lt '~lt 

l ( zy~1lt )r1e1lib E1lt zy'Yolt-.e ) j 

-~ ?'Jcll:!] 96"v 1--~l!:'l?.) 'P1~1ltlt ~hltle 1'P1c1~ 1'PC:~ 1--~1h..lE) ~l3:c'b t-'lC:1c'[FW Jlo W~ 11--1Jn1h. t-~ 'lt1l't , 
?'Jcll:!] 96 .. v "" s 

86~6-v = 
9"vzt = 
_QQ!..J= 
~ 

001 
ou+otLI 

001 
<sl)ov + (6z)Og 

001 
(6 + 6)0v + <v + ~z)Og 

ov+og 
(.(£-)+ z£)Ov+(zZ+ z~)09 

"u+'u ~ = 's 
(z"P+ z Zs)"u + (zlp + zls)'u 

1--~l!: 'l?J 'P1~1lt lt l*l:!] 



~~Lrt..fi ~c:t~"l..U 

~bti.L ~bti.L 

X f 

1 2 

2 3 

3 3 

4 1 

5 1 

~-L n = 10 

X = 'i.fx 
n 

26 
= TO 

= 2.6 

. . x = 2. 6 ::ot3~lct. 

~l.LL@Lct. IA=~.t<:t-t 

s = ~~
2 

--l 

= ~8.2-6.76 

= ~1.44 

= 1.2 

. . s = 1. 2 ::ot3~Lct. 

fx 

2 

6 

9 

4 

5 

26 

~ct, x - s = 2.6- 1.2 = 1.4 ::ot3~Lct. 

x + s = 2.6 + 1.2 = 3.8 ::ot3~Lct. 

fx2 

2 

12 

27 

16 

25 

82 

<>l.L'!Rl-fcl.ct.~~L 1.1.~~ "/l~ ~1.3Lil. Is 1.4 <>t."i. 3.8.-fi ct~ <>tlctct.L ~q~(..-{l ~l>tll 2 <>t."i. 3 t9 <>t."i. ct.."i. <>1.-:i~'-L 

::ot3~Lct..-fi ~l>tll <>!.-:ill'~ 3 <>t."i. 3 t9. d~ x - s = 1.4 <>t."i. x + s = 3.8 .-filt~[~Ll-li <>tlctct.L ~q~(..-{l ~l>tll 

3 + 3 = 6 t9. ~a ~ct~l. 10 ~l.ctL~ x ± s .-filt~[~Ll-li <>~.Lctct.L ~ct~l..-{l 23LctL:fi 1~ x 100= 60 t9. 

(§~L~::tQL 25 : 100 hL~:>L::tllil::tl ~h hl::t"tl"''.Lltl (§('li.L~rt ?.trtl. hl~ c:t~"''.L ~hli.L..fi ~bti.L"''.Llt~h <>t-1. lolltl~Lrt 

fcl=~.t~"''. <>i.1i1i 60 <>t-1. 10 ~- 1.LL~tiJ.efi l-I.L~l-1. 't~ h bt hL~:>L::tllil::tl "t~"t::t <>i.1i1i 30 <>t-1. 20 ~hltl 

bt"''.Lc:tc:tlltl <>l.Lc:ttl ~rtl 't~~ ~C-Lefi rl <>i.1i1i 5 <>t-1. 45 ~ rll-1. '1Litc:tlltl <>l.L~~L t!rtl. <>l.L btlbtrt ~L"''.ltl ~rt[ 

100 hL~:>L::tllil::tl (§<"'tl~rt ?.~,q~ c:t~"''.L ~hltl"'ll ~~ll~~ll-1.~ <>t-1. ~ltl~~ lolltl~Lrt fcl=~.tC-L"''. ~ ?tit ? 
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:otL'4.~L-i n = 100, x = 60, s = 10 :otLtteu ~. 

x =IX 
n 

IX 60 = 100 

.. ~ = 6000 

s =~r:2 -x2 

10 = IX2 2 
100 -(60) 

100 = ~- 3600 

IX2 
3700 = 100 

. . lX = 3,70,000 

'4.~g, ~ :ot-1. lX ..{ll{~c:f.l :otl []l{dl ~L=4J. -1.~. ~Cl, bL~OL~'i.L C3c-'4.LI£d :bi.blJ.L..{l ~L=4J. :ci1K.LL ctlJ...{l "l.L21. 

:ci 1K.LL 'i.L ~U -1. ~bdl, 

~!:tL~eL ~ = 6000-5- 45 + 30 + 20 = 6000 

~!:tL~eL lX = 3,70,000- (5)2
- (45)2 + (30)2 + (20f 

= 3,70,000- 25- 2025 + 900 + 400 

= 3,69,250 

:. ~!:tL~eL li.l:l.t.b x = ~~~c:t.IX 
n 

6000 
= 100 

= 60 :bi.bll.l. 

= ~-<6W 

= ~3692.5- 3600 

= ~92.5 

= 9.6177 

"" 9.62 :bi.bll.l. 

G~l~~~l 26 : b\ \ttl A :ot.t B-tl bl~~l~L-tl tf.tb Ci.rt-t ( ~ ~i).t aolrti '4.~~ll~L ..U~ ljctt.t ~ : 

fclolrt itt\ A itt\ B 

bl~~l~l. ..U ~~l 20 30 

~~~l~l Ci.rt-t ( ~ ) 250 400 

<trt-ti ~~llQLrt rct~a-t en 10 12 

G'4.~..U ~l~rtl.-tl. G't~LOl b~ ..U~-tl ~A-tL-tl ctc:Llt.t :otl'4.L : 

1. b~ \ttl rl-tl bl~~L~I..t ~a Ci.rt-t c:L~ ,_bct ~ ? 
2. b~ \ttl-tl bl~~l~L-tl clt[bdolrt ctrt-t~[ ~l'tla ~a-t ct~ ~ ? 
3. A ~.t B \ttl-tl [it~ ~~b ~.t [it~ ~~llQlrt fcl~a-t ~il!:tl.. 
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(1) it~ A 

(n1 = 20, x; = 250) 

~<:1. tf.U. ctd--1. = ~.x; 

= 20 (250) 

= 5000 

d~ ~&1. B ct.l:tl~ ctd--1. <l3ct ~-

(2) it~ A 

= ~ X 100 
Xi 

10 = 
250 

X 100 

(n2 = 30, :X2 = 400) 

~<:1. tf.U. ctd--1. = ~x2 
= 30 (400) 

= 12000 

= ~X 100 
Xz 

12 = 
400 

X 100 

=4% =3% 

~&1. A ~L2 :J.Lc:t--ti3 ct.~~. ct.~ ~&1. A--Ll tf.U. ctd--t~i :J.t.c:t--1. ct.~~ ct.~ 3~ct.ltt. 

(3) (lt~ ll~h x = ~x; + ~x2 
c fZt+n2 

20(250) + 30( 400) 
20+30 

5000 + 12000 
50 

. . xc = 17~go = ~ 340 

:utl~, c.i~ ~&1.--tl 3l~t.l~L ~~bd c:ttS'~ dl t.tl:tl "'S' 3l~t.l~ ~L2 ~~~l~l tf.U. ctd--1. ~ 340 I!Utt .. 

d1 = i1 - xc = 250 - 340 = - 90 

d2 = x2 - xc = 400 - 340 = 60 

fA~ ll.~L@Ld Lct:J.Lc:t--1. 

= 
2o(oW + (-9W)+(3o(12)2 +(6W) 

20+30 

= 
20(100 + 8100) + 30(144 + 3600) 

50 

164000 + 112320 
= 50 

= ~ 0 

= ./55264 
= 74.3398 

. . s ,. ~ 74.34 
c 

:utl~, c.i~ ~&1.--tl 3L~t.l~L ~~bd <:1.8'~ dl t.tl:tl "'S' 3L~t.l~--Ll ctd--t-jll.~L@Ld Lct:J.Lc:t--1. ~ 74.34 l!tltt. 
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G~l~~~l27: !1.6' ~h .-t<i~hd ~~lt.t.-tt3o ~I..$ q~ ~~tt.t..U <t~t..U lClotn..U~ 1Js~t.t ~. ;t q~efi ~l..$~6 ~~tt.t..U 
<i~l.-tl.lCl~l~, lCl~l~lh, ~~¥ih (Ct~~-1, ~~¥ih (Ct~~'ilh, ~~~ltl [Ct~~-1 :ut.t ~~~ltl [Ct~~'ilh ti'l~l.. 

~~lt.t..U <i~l 1 

~l.-$..0. <t~t 1 

~~lt.t..U <i~l 
~l.-$..0. <t~t 

1 

3 

5 

6-8 

8-12 

12-16 

16-22 

~i 

243 
=30 

f 

1 

2 

5 

10 

8 

3 

1 

n = 30 

= 8.1 ~<:ll(,j, 

:utt.fl XH = 22 :bl~ XL = 1 

lct«i.l:t = XH- XL 

= 22 - 1 

= 21 ~<:I.L(,j, 

21 
= 22+1 

21 
= 23 

= 0.9130 

lctML:tih ,., 0.91 

3 

2 

Q1 = (~) ~l :utqal.h.-t..U lE~d 

= PJ) ~l :utq<:li3.-t..u lE~d 
= 7 .5~l :utqal.h.-t..fi lE~u 

5 

5 

cf 

1 

3 

8 

18 

26 

29 

30 

-

6-8 8- 12 12-16 16-22 

10 8 3 1 

lt~altn I x- x l 
fx x = 8.1 X 

1 1 7.1 

3 6 5.1 

5 25 3.1 

7 70 1.1 

10 80 1.9 

14 42 5.9 

19 19 10.9 

- 243 35.1 

=ti~tfl :utl'!Rl (c.f)'il =td~ 1H~ ~l<:;k~ tt.~ t'9, 1 7.51 :utq<:li3.-t 5 t'9. 
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11 x- x l 

7.1 

10.2 

15.5 

11 

15.2 

17.7 

10.9 

87.6 



Q3= 3 (%) li.L :utCl.~-1....0. l"Eli.d 

= 3(7 .5) li.L :utCl.<:t.L3.-t....O. l"Eli.d 

= 22.5 li.L :utCl.~.-t.L...O. l"Eli.d 

~~t(l :utL~@. (cj)-tl <d(l{ '4.~P.(lli.L<:ili. '4.~ ~ 1, 22.5 ~ :utCl.~ 8-12.-t.L qo[li.i ~li.Lit<a ~. d.P.(lS--12 ~ Q
3 

qo[ ?.Lil.. 

3(11.)-if 
~ct, Q

3 
= L + _4 _ X c 

f 

:at~ L = 8, 3{%) = 22.5, cf = 18, f= 8, c = 4 

Q _ 8 + 22.5-18x 4 3 - 8 

= 8 + 4:} 
= 8 + 2.25 

= 10.25 ~<:t.L(>t 

~~~3 [q~a.-t. Qa = Q3 ;Q, 

Qa "" 2.63 ~<:t.L(>t 

= 

= 

10.25-5 
2 

5.25 
2 

= 2.625 

~~~3 [q~a.-t.i3 = Q3 -Q, 
Q3+Q, 

5.25 
= 10.25+5 

5.25 
= 15.25 

= 0.3443 

~~~3 [q~a.-t.i3 = 0.34 

~~~LltL [q~a.-t. = ~flx-xl 

87.6 
= 30 

n 

= 2.92 

~~~Lltl [q~<a.-t. MD = 2.92 ~<:t.L(>t 

~~~lltl [q~<a.-t.L3 = M_!> 
X 

2.92 
= 8T 

= 0.3605 

~~~LltL [q~a.-t.i3 "" 0.36 
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h2~i~ G'ttt1;)U 't~~ult1 

l:t.l~ 1 :ot.CL~...U. x,, X2, ••• , xn.-t.l. Lcl.«tH, =l.ltl~3 Lct=l.lc:t..-t., ~hl~l Lct=l.lc:t.-1. :ot.-1. ll~L@Lct Lct=l.lc:t.-1. :ot~:fs1{ Rx, 

Qdx, MDx :ot.-1. sx ~. ~ct, a& J.1.~3 :ot.CI.c:t.L3.-t. xi ("'rtti i = 1, 2, ... , n)ot Cl.l«t.Lcl.3 ~.riict~ :ot=l.lc:t. 'b' Cl.~ ~~[l d.~i 

:ot=l.lc:t. 'a' (31{~CLL~i :ot.Lct, ctl :otl~ 3~CLL?.fi r.t.-t.cti :ot.CL~.-ti y!' y
2

, ••• , Yn ~U\. 1 ot?.fi -

Y; = bx; +a 

~q y .-t.l Lcl.«t.L~ =l.ltl~3 Lct=l.lc:t..-t., ~~~l~l Lct=l.lc:t..-t., ll~L@Lct Lct=l.lc:t..-t. :ot.-1. Lct=l.l~~l.-t.l ~l'4. :otl'4.c:t. :ot.CI.~.-t.L X .-t.l 

~l'4. '4.~?.0. ..(l~ ~~r.t 1{UJ.cfi ~LW-1. : 

ltl'4. 

Lct«t.l~ 

=l.l.tl~3 Lct=lolc:t..-t. 

~~~l~l Lct=l.lc:t..-t. 

ll~L@Lct Lct=l.l.c:t.-1. 

Lct=l.l~~l 

'1llt : lbl = b a& b ~ 0 

lbl =- b a& b < 0 

X ltll 

R X 

Qdx 

MD 
X 

s X 

s2 
X 

y ltll 

RY = ihi.Rx 

Qdy = lbi.Qdx 

MDY = lbi.MDX 

sy = lbl.sx 

s2 = b2.s2 y X 

G~l~~~l 28 : ~~ X '1[ ~c:t~lh..u"il R:tdL~ =l.l~~ R=l.l~'1. ~~~l~l R=l.l~"i ~~ lt~ld. R=l.l~"i ~jill 10, 2, 3 

~~ 5 ~. ~ y = 5x + 3 ~Ltl, dt =l.l~ y '1L R:tdL~. ~~¥{b R~~'1, ~~~l~l R~~"i ~~ ltltL@Ld. R~~"i ~u.~. 

:ot.Jl =l.lc:t. x ~Ll Lct«t.l~ R = 10, =l.l"~ lct=l.l.c:t.-1. Qdx= 2, ~~~l~l lct=l.lc:t."i MD = 3, ll~L@Lct lct=l.lc:t."i s = 5 ~. 
X ~ X X 

~q y = 5x + 3 :ot.L'4.c:t. ~ C\.?.0. :ot.LOLUJ. =l.l=l.l[ 3~c:t.i '4.~~ll~L '4.~?.0. =l.lc:t..-t.l lt~l~.-t.i ~l'4.L ..(l~ ~~r.t ~U\. : 

Lct«t.l~ R = I 5 I · R = 5(10) = 50 y X 

=l.ltl~ lct=l.l.c:t.-1. 

~~~l~l lct=l.l.c:t.-1. 

Q = I 5 I · Q = 5(2) = 10 dy dx 

MD = I 5 I · MD = 5(3) = 15 y X 

ll~L@Lct lct=l.lc:t.-1. s = I 5 I · s = 5(5) = 25 y X 

G~l~~~l 29 : ~~ c:t~..U ltL;)Li R~tt d = 15 - 2p ~. "'rtt.L p = c:t~-11 ~~lt~o ~let ( ~ lt[) ~~ d = c:t~..U 
l{l;)l (~~l{lltl) ~. ~ ~~-t.L ~~ c:tli'1l ~~ l{~'1l'1l ~rl ~~C-ll ~LCI."il lCl~l~ ~ 5, ~~~l~l R~~"i 

~ 2 ~~ lCl~~~l 9 ( ~ )2 ~ltl, d.l rl 't~efi rl c:t~..U l{l;)L"il R~L~. ~~~l~L R~~"i ~~ lCl=l.l~~llltltc:tl. 

:ot.Jl <+LLCI..-t.L lct«t.l~ Rp = 5 ~ , ~~~l~l Lct=l.l.c:t.-1. MDp = 2 ~ :otot lct=l.l~~l s~ = 9 (~? ~. ~q ~ioL-j Lct~l.{ 

d = 15 - 2p :otl'4.c:t. ~. d.?.fi :ot.OLLG =l.l=l.l[ 3~c:t.i '4.~~ll~L '4.~?.0. q~..(l ~iol ~L2 

R = I -21 · R = 2(5) = 10 ~3~1. d p 

MDa = I-21·MDP = 2(2) = 4 ~3~L 

162 



'1-lltcmK 

( "' hllt '\Y~.)'\'1:!1'f<t ch 

J:! c 'b TJ... 1}--'F.lR: 1iJ 
'J...'F.lR:le.Jll1~1lt"K 

/ 

""" hllt ll~1'1:!1l<t C:.h 

1.~1'\-o 1lt 1'\-o 1}--'F.lR: 1il 
'\-o'F.lR:le.JlnceR ...J 

....... 

t'hllt 

ll~1'1:!1l<t 'J...'F.lR:le.J 

~ 

\.. 

£91 

/" h 1lt ll~1'1:!1l<t "' 
C:.h 1}--~~'bl<t 
%OS 1'\-olp:b 
')... R: le.1 lf]'a 'PR: 

I 

/ 

\.. 

....... 

h1lt ll~1'1:!1l<t C:.h 

1}--~~'bl<t lt~~ 

C:l~le.J 

I 

....... 

0 

t'hllt 'tll}-1~ 

~~ 

I 

'J...llt C:l'R:"K 

/~ 

~~ -i'tl: 11-"l&e-i'K 

'h1b~~ lt-e @ f.\b TPc~ 1lt1P~1lt lt-e '!§'\.let 

~ 'Plt~ u--~11--'F.>'h: ·@ h.1lt 1F1b1~ ~cTR:lt lt!Q.1'R: 'P~1'1:\1ltt ch. P.'F.>'h:l2J 'P1~1ltl1: ~ ~11--'F.>'h: : ~ll--~l'l: • 

·@ h1la k\.hh.E) '\!-"h.1lt lti'Q.1'R: 1P.c1'R:l1: Z1lt TbH TI~lt1l<l.c'R: 1)--1--'F.>'h: t c1'R:l1: 1'F.>~c 11-t'\?h'R: 

1P~1lt f.\b tJa-e t ~ ·@ ~~ h.1lt lt!Q.1'R: e-n11-t 'j}-1~ tJalt~~ 11--'F.>'h: 1P.ln9~ 'R:1l?t)ltt 1P.c1'R:l1: : th1lt 'Rl't'1'R: • 

'@ '19lt tJaTb~ lnh]cb l--'1:\ 'f.¥ 1~c'h:l2J -e '@ h.1lt 9t~ ~c1'R:l1: 1ltt : l--~'h:~ 'P1~1lt'K • 

·~lt 1.!-"J!cb 11--'\!-"'F.>'h:l2) 1'F.>~Tf.> 1Ja1lt~lt 11---e 11--1.!-"~l[.>bltt 11--lP~1lt: 1&c'h:~ • 

·@ 1?;1c~'R: 1J-"1J11--1lt 1P.('\!-"'F.>'h:l2J) 'QJbWP 11--~1-t 11---e e-ltt 1.!-"~bltt 11--1P~1lt -e : l--~'h:~ 161ce-.e • 

·@ 1(1ltt 1lt1b~~ 1~h. c1~l2J ~'Pll:c'P11tt]1ltt e--e ·@ 1(1ltt 1lt1b~ 11-tl--117'1 

e-1.!-"~l[.>bltt % OS W~eb )}-1-9 11--1P~1lt 11-t-e '@ h.1lt hl)--1'tie ~~ ~c1'R:l1: 1~h. 1ltt : l--~l'l:l1 ~]'a'ill'l: • 

·@ '19lt h.1lt h1J-"1'tie 1ltt ~c1'R:l1: 1Ja1b~ 'Pb1-9'P 1.!-"1.!-"~l[.>bltt 11--11--tJaUC e-ltt 1?\.lt 1Ja1!C 11--lP~1lt : en~c~ • 

"ti>h 13bJ1?;'3 '\P1'F.>~ t c1'R:l1: 1.!-"1.!-"~l[.>bltt 11--1P~1lt : l--~l'l: 11:>laltt l--1ltc1'R:'K • 

l ( 16Jel'R: ) " 

1~TC S = (OZ) t = xs I y I = '"s l--'F.>'h:l2) 'P1~1ltl1: 

1~fc oz = (08) t = xN I 1-I = '"N c1'P-Cl2J 

: 191-t 19Jio~ ~u--P.'F.>'h:l2J 'P1~1ltl1: e-ltt c1~l2J '\!-" A' tJach. \.lt11~~h. 'F.>~~ ]'h:'h: E)11cltt tJa-e 

'h1la X !=! = ,( 1'\) 
1 X \! 

~1PJ1?;'3 'tb A' e-1~fc 1'Plnlt tJa1bc~ lt11tt ·@ 1(11tt 1lt1blc1lt> 'tb t e-1~fc 1'F.>l(lnl;!. tJa1lt001 Z1lt 1F'P1~1c 1J-"1~fc ~~'P11tt 
e~ '@ 1~TC oz = xs l--'F.>'h:l2) 'P1~1ltl1: e-ltt 1~TC 08 = XN c1~12) \? ~tp]1?;'3 'tb X e-1~TC 'F.>'I(lnl;!. 1Ja1lt001}Jlltt 

·t~1J6 l--~l'l:l1 'Pl~llt'K 

~'Itt elll1:l1 tl-l&fc 1'Pl--lc) 1l--lft'R:~ lt'ta'K 'l}a1'be~ lt1ltt 1_'P '@ ~lltt ]ltl'l:>~ ]lt1ctbh~ ~~ lf~ eW11cllt) 

t'l:> I' tl-l&fc 11-)lplt ]ltlft'R:~ lt'ta'K ~1lt l'l:>e~ lf'P1&1c l}-l&fc ~~'P]ltt ·@ lplt l&fc O'Z l--~l'l:l1 'Pl~llt'K 
~'Itt l&fc os c1ll1:l1 tl-l&fc 1~~tntt Jltlft'R:~ ltla'K l}-l&fc 001 lrtlttrul~l11l--Jc'b ~t~ 1l--11n116 ~~ : o£ l&c~,s~ 



1. 

4. 

Q = Q3-QI 
d 2 

MD= l:lx-xl 
n 

(:atqo[{d ~L~dJ. ~L2) 

MD= l:flx-xl 
n 

~!l ~d: 

~tt.l~ d =X -A ~Ltt., 

s = l;t;2

- (l:~dJ 

~tt.l~ d = x-A ~Ltt., 
c 

s = ~~
2 

- ( ~~d J XC 
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s 
= :X 

<l.<:l"i.L3 = 4 X 100 
X 



~LI:ltLtl 4 

( R~L:)l A) 

..fi~ ~L1laL t.t~£Cl!~'t ltJ~."i.l ltL2 ~L<LL fctbc:q..fi 't~~:)fi h:(l : 

1. ..fi~"i.L iUJ. h~ :cJ.,._?l lct«t.L~ih'i ~ ? 
XH -XL XL -XH 

(a)XH-XL (b) X +X (c) X +X (d)XL-XH 
H L L H 

2. J.I.~L~"i.l htll 1-l.l'tli.l ~CI.~"i.l :Ql.ot d"i.l 1-l.~"i.l ct.qlCI.ct."i.l 1-l.l"i.lh aCLL1-li ~lct ~ ? 

(a) :tl~~l~l lct:t.L<:t.-1. (b) l-1.1-I.L@Lct. lct:t.L<:t.-1. (c) lct«t.l~ (d) =<!.~~ lct:t.L<:t.-1. 

3. ..U~"i.l iUl h~ 1-l.l't ~hli.P.ll ~6-d. ~ ? 

(a) :tl~~l~l lct:t.L<:t.-1. (b) =<!.~~ lct:t.L<:t.-1. (c) lct«t.l~ (d) =<L<:t.'iih 

4. :oi.l:d.1-1. :oJ.CL<:t.Lh"i.I...U ~'1.ct.1-l :oJ.:tt.~ P.Ldl ~l.tt ct.~ l-l:tt.L~li.L'i'i h~ 1-t.N ~ ? 

(a) lct«t.l~ (b) l-1.1-I.L@Lct. lct:t.L<:t.-1. (c) =<L~?.fh lct:t.L<:t.-1. (d) :tt.~~l~l lct:t.L<:t.-1. 

5. a& :tll;\._~ A..-J.L =<1.<:1...-J.ih ~ :tll;\._~ B..-J.l =<1.<:1...-J.ih h~ct.i :oJ.Lt9l ~l.tt, ct.l. hl.l.L :tll;\._~ =<L<:t...-J...U ~~~ CL!:! Ret~ OL~lll.l. ? 

(a) A (b) B (c) 6l.ot (d) hill ~lhll.l. ..-J.~. 

6. 10 LctaL~:oJ.I...-t.i Cl."'f..-J. (~~L1-li) ..U~ ~"'fC>L ~ : 

53, 47, 60, 55, 71, 65, 61, 68, 63, 70 :oJ.lli.L~dl..-t.l. lct«t.L~ !s2<:t.l. ~? 

(a) 17 (b) 23 (c) 24 (d) 18 

7. ~h 1-LL~dl..-t.L J.LP.Lli. :oJ.ot ~dltt :t.~.~?.fhl. :oJ.:J,z~ 30 :oJ.ot 50 ~l.tt, ct.l. =<!.~~ lct=<L<:t...-t.ih..U i:!1-l.ct.12cll P.Lltt ? 

(a) 0.25 (b) 50 (c) 4 (d) 20 

8. :oJ.CI.~..-t.l. 5, 5, 5, 5, 5 1-LL2 l-l:tt.L~'i hl.tS' 't~l 1-ll't ~ P.Lltt ? 

(a) 1 (b)5 (c) 0 

(a) 6 (b) 36 (c) 60 

10. ~h ~~a k1, k2, k3, •••• kn 'i l-1.1-I.L@Lct. lct=<L<:t...-J. 5 ~, ct.l. 

(i) k1 + 2, k2 + 2, k3 + 2, ... , kn + 2 

(ii) 3k1, 3k2, 3k3, •••• , 3kn ~~U..-t.l l-1.1-I.L@Lct. lct=<L<:t...-J. ~ P.Lil. ? 
(a) (i) 7 (ii) 3 (b) (i) 5 (ii) 3 (c) (i) 5 (ii) 15 

(d) 25 

(d) 50 

(d) (i) 7 (ii) 15 

11. ~h =<L<:t. x..-J.Lli.l:l.Lh 5 :oJ.ot l-1.1-I.L@Lct. lct=<L<:t...-J. 2 ~-a& y = 3x + 4 ~l.tt ct.l. =<L<:t. y..-J.Lli.~ :oJ.ot l-1.1-I.L@Lct. lct=<L<:t...-J. 

~:Jsz~ 12<:t.L P.Lltt ? 

(a) 19 :oJ.ot 6 (b) 15 :oJ.ot 49 (c) 19 :oJ.ot 10 (d) 15 :oJ.ot 10 

12. ~h 1-LL~dl..-t.i :oJ.CI.~..-t.l...-t.l. 1-1.~ :oJ.ot l-1.1-I.L@Lct. lct=<L<:t...-t. :oJ.'j,Z~ 45 :oJ.ot 5 ~. a& t.~h :oJ.CI.<:t.Lh..-t.L1-li :oJ.=<L<:t. 

~\K.ll 5 (3~~CI.L1-li :oJ.lct, ct.l. ..-J.c[lli.L~dl C>Lot d...-t.i ~CI.~..-t.l...-t.l. =<L<:t...-t.ih !s2<:li P.Lltt ? 

(a) 10 % (b) 50% (c) 11.11 % (d) 900% 
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b~l [q,Ellt([..U. ~cw.tl~lli ~~Lq, ~ i~:lld U ? 

8. ~~~~A~~ B~ [q,Ellti~-1.1. Cl.~-1. (ll~llll)-1.1. ICld~'il ~~ ~l~(4l ~' dl. ~~ ~~~-1.1. ~(4wti.h ~UtU. 
b~l ~ll~lll ~~~ ~El-1. ~ f) ? 
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~'i.~A 7 

~1f,.~ B s 

Karl Pearson 
(1857 - 1936) 

30-40 
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9 

40-SO S0-60 60-70 
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21 

18 7 

15 6 

Karl Pearson was a major contributor to the early 
developmeot of statistics. His most famous CODtribution 
is the Pearson's chi-square test 

In 1911 he founded the world's first UDi.versity 
statistics departmem at University College. London. He 

applied statastics to biological problems of heredity and 

evolution. These papers contain com:ributions to regression 
analysis, the correlation coefficeint and include the chi
square test of statistical sigmficane (1900). He coiDed 
the term 'standard deviation' in 1893. His work was 
influenced by the work of Edgeworth and in tum 

inf1uenced the work of Yule. He was a co-founder of 

the statistical journal Biometrika. 

• 
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'Measures of skewness indicates the tendency of the group to depart from symmetry' 

- Connor 

5 
~Iff fu- Riel~ e1o11 Rll:IMcll 

(Skewness of Frequency Distribution) 
l?tttl.lc:t~: 

5.1 l?tt:tltct.L-11 ~~ 

5.2 l?tttltrll"il lolhl:(. 

5.3 l?tttltrll ltll ~:Uttlft ~1. f.t:(.ttlft ltl'tl"il ~l~ 

5.4 l?tttltrll"il ltl't ~1. fclttltrllh itUJ.c:tc:tl..U 't"lrt~1 
5 .4.1 5Lci: r4.tt.~-t...0. ~ct. 

5.4.2 6i.Lt3clJ....[l ~ct. 

5.5 l?tttltrllh itUJ.c:tc:tl..U 6{1. 't"lrt~1..U ~~"il 

5.1 l?tttltrll'1L ~~ (Meaning of Skewness) 

li.I:J.Lc:tdl ~l:d.li.L-1. ~-1, J.t:cl.L~li.l-1. ~ ~~l:ct ~oUJ....[l :ctli.~ fAil ~ol~...O.li.L~dl. ~ltt 0. :ctli.~-tl ~5li.L 
5~ i]ltct.l. l:tl~~L 5~ 0 ct...O.li.L~dl. ~L li.L'4.L ~Ltt 0. t3'4.~ict. ct li.L'4.L...0.li.~~P.Q %~ %~ ~ !s d.P.Q c:tl:tl~ :ctli-~...0. 

:ct~'uUl{~[l ct.l!ll ~..tt li.L~dl. 'iiutc:tc:tl li.L2 '!_2lli~~l '4.~l 5~ ltlhltt. 0. :otl li.l'4.L ~l~l :ctli.~-ti :otqc:lt5-tL-tl (,j,I:{L~~l 

fAil-tL :ot~l:ct :otl'4.~ :o{OLLC3-ti J.t5~~Uli.l 5tt.1. 

l{I:J{qd{ ~l:d.li.L-1. :ot-1. J.t:ctl~li.L-t...O.li.~~P.[ :otqo~ct. li.L~dl.-ti :otqc:lt5..i\....[ll{I:J{qd{ ~[ct :ot-1. :otqal.5-tL 

l{I:J{qd{ ~l:d.li.L-1....0. :otl:ct'4.l:ct !sell ~ct fAct.~ct. ?.tttet.i 0 ct...O. :uti~ li.L~dl. ltut 0 '4.~d, ct-tL ~1i~[ wtl<:t. :otlqct.l. 
-t2U. ~l ~OL q~ li.l~dl. 'i{UJ.qql li.ll :cl.l{~...[l ~~lct. :otl'!ttL-fAct.~~l-tl :otl'!ttLClZ ~l~l 5~qlli.l :otlq 0. :otlli., 

:ctli.~-tL :otL'!Rl-!Act.~~L-tL ~L'!Rleus '4.~2ll :otL'!Rlqz...(l ~ltll, ~lhL~ :ot-1. :cct~'4.-tl. ~~L:ct 5~ ltlhltt. 0. :ctli.~ 
fAil ~ li.L~dl. 'i{UJ.qql ?[lCliSI. :otol~-tl li.l'4.-!A'blli.ct.l-1.L :ot~l:ct 5~~- !A'blli.ct.l-tl :ot?.f :ttl~ 5~ct.i '4.~et.i ~l:ltct. 
:otL'!Rl-!Act.~~L-tl. wtl<:t. 'iiutcfi~. 

171 



~f1:Ld ~u~Rt.-lClrt:(Ql (Symmetric Frequency Distribution) 

~ :tPi.~.-ti ~ct~'i.L c.t~~...(l I:Eli.d...O. t.i.t c.t.L~ :cPU.-t ~ct. lctd~d ~ilai t:S.Ltt dctl ~L1Rl-Lctd~QL.t ~!Ad 

~L1Rl-lctd~~L 3~ ~. ~L ML~'i.L ~L1Rl-lctd~~L'i.L ~L1(dqz.t ~fAd ~L1Rlctz 3~ ~. ~L ML~'i.L ~L1Rl
lcld~~L'i.L ~L1RlC!.Z :ctlli.L~ ~ct. cl2l3L~ ~~1.1.-i.L li.Ul ~. ~Ltt~ 3Lli.tHL'i.L "?.~ Ctd.-t (~rtlttlli.L)'i.L ~L1Rl
lctd~~L'i.L C3t.Lt:S.~~L~ ~L1Rlct:ts ~.t li.l:l.Lctdl R4[d.-tL li.Ltt ~UJ.cfi ~rtddl'i.L ~~.L:ct 3~~-

hlltt.L:(1i ~f.th Cld'i 

(~l'tttl) 200 400 600 800 1000 1200 1400 

hlltt.l:(1..[l ~~l 1 3 6 9 6 3 1 

C3tt~ ~L\ta ~L1Rl-lctd~~L ~fAd ~L1Rl-lctd~~L ~ Isisli. d ~ 3~ctl d'i.L ~L1(dqz ~.t li.l:l.Lctd.f R4[d.-ti 

li.Lttl ~ UJ. c{l ~. 

y 
J.lli.L~Lli.Ltt : x-~lll. : 1 ~l{l = ~ 100 

y-~ltl. : 1 ~l{l = 1 3Lli.t.L~ 

100 200 300 400 sao 600 100 sao goo 1000 uoo 1200 1300 1400 tsoo 
Q, x = M = M. Q3 

~Lli., ~Lit a ~L1Rl-lctd~~L'i.L ~L1RlC!.Z cl2L3L~ ~~1.1.-i.L ~. ~ctaL3.-t ~rtlttl 800 li.L2 li.t:S.\lli. ~L1Rl 9 ~. 
~rtlttl 800...0. t.i.t d~q :ctli.L'i. :aid~ ~LCtai ~ctaL3.-tL...0. ~L1Rl~L :ctli.L'i. ~ d~ ~L1Rl-lctd~~Lli.i c.t~~...(l t.i.t 

c.t.L~~ ~cta~-tl. :ctli.L-t ~ct. Lctd~d ~ilai ~. 

t:S.Ct, ~L1Rl-lctd~~L'i.L li.~, li.l:l.L~, (Jt~~ ~.t :t.t~P.f31....0. OL~Ld~ 3~~ ~.t ~!Ad ~L1Rl-lctd~~L...0. :ctli."'S' 

d'i.L ~Litl~ ~UJ.cfi~. 

hlltt.L:(1i ~f.th ctd'i 
~-I. 

(~f\tttl) X 
200 400 600 800 1000 1200 1400 

hlltt.l:(1..[l ~~l f 1 3 6 9 6 3 1 n = 29 

fx 200 1200 3600 7200 6000 3600 1400 23,200 

cf 1 4 10 19 25 28 29 
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'Plt1) 1J-" 1--~"l[.>b ltl: llt ( 1 :6z) £ = 

Plt1J lJ-"1--~1[->bltl: llt (1 !u) £ =Eo ~Ja'ilR: 'hlJlP 

009 ~ = 
1
0 

009 = 
1
o .. 

'@ l'h'QJ~ 009 ~~bltl: h~~ltl: t--e 'l'P~ 1ltlt1;>1.,~ 11--f:J 

'Plt1) lJ-"~~1[->bltl: llt~· L = 

Plt1J lJ-"l--~1[->bltl: llt (1 :6z) = 

'Plt1) lJ-"~~1[->bltl: llt{1!u) = 
1
0 ~'ilR: ltla~ 

0 

oo8~=w 

. @ l'h'QJ~ 008 1--~1[->bltl: h~~ltl: t-6 ~blltl: lt'P-~lt = 
0 

w ~~"~c) 
008 ~ = w .. 

008 = w 
. @ l'h'QJ~ 008 1--~1[->bltl: h~~ltl: t--e '1P~ 1ltlt1;>1.,~ 1~ P 

'Plt1) 11-" ~~1[->b ltl: llt~ 1 = 

'Plt1] lJ-"l--~1[->bltl: llt (~£) = 

Plt1] lJ-"~~1[->bltl: llt (1 }6z) = 

'Plt1] lJ-"1--~bltl: llt(y~u} = W 'ta-C~lt 
008 ~ = :!.. •• 

008 = 

___§L = 
OOZ£Z 

u 
xf'l = :!.. ~~lt 



(4) :otL~Rl-Lctct~~L.-t.l. :otL~Rlcu :ctlli.L~ ~ct E{21.3L~ :tct~tt.-t.l. ~l.tt ~. 

(5) t.t§<:L3..fi c.l..t c.t.L~ :ct~~ ~ct~ :otLct<a :otctal.~.-t...U :otL~Rl :ctli.L.-t. ~ct Lctct~ct l!l.il.a ~l.tt ~. 

~ :otLi:l.<aL ~1.8 :otL~Rl-Lctct~~Lli.i 8tt~ a~~i:HI. :ot<li.Lct ~ctl li.Ut ctl. ct :otL~Rl-Lctct~~L ~rtct .-t.2U ctli. 

~~ctltt. ~~rtrtl ~ ~.Sl!llrtl-tl ~~Lc:LcUULL ~LCJ:Rl-fclrt~~L1. fcl.ltlt ~LCJ:Rl-fcl.rt~~l b~Cllltl ~lq_ ~- ~llt, ~LCJ:Rl
fclrt~~lltl ~~rtrtl-tl ~~LCL1. fcl.ltltrtl b~Cllltl ~lq_ ~. :otL~Rl-lctct~~Lli.L ..{l~..{l tt~~f.d:otL lct"'.li.dl t.~L[ct ~ : 

(1) :otL~Rl-Lctct~~Lli.i li.l:l.t~, li.l:l.t~ :ot.t C>t.§<:L3.-t.i ~c:tt.L :ctli.L.-t. .-t. ~Ltt. 

(2) :otL~Rl-Lctct~~Lli.i <~.g,~~l. Q
1 

:ot.t Q
3 
~ li.l:l.t~ M (= Q

2
) 2{1. :ctli.L.-t. ~d.~ .-t. ~l.tt. 

:otl!l.[~ (Q3 - M) -:1- (M - Qt) 

(3) :otL~Rl-Lctct~~L.-t.L :otL~Rlcu.-t.l. "'fli.~(l d~q.-t.L ~& 1 -SLc.fi d~q.-t.L ~& ct!:! ~<tLilat ~l.tt. 

(4) C>t.§<:L3..fi c.i.t c.t.L~ :ct~~ ~d.~ :otLCl<a :otct<al.~.-t...fi :otL~Rl :ctli.L.-t. ~ct Lctct~ct l!l.il.<a .-t. ~l.tt. 

G"l~6-d tt~~f.d:otl..t lct"'.li.d.L..fi ~:ctLil:otL ~t!J.~, ~L~~L 1 ct'i.L tt~2U :otL~Rl-lctct~~L lct"'.li. ~ 11li. ct <t~L~ 

~1.3Ltt ~. ~q lct"'.li.dl'i.L J.L~L~'i.L :ot~L:ct ~~~-

5.2 fclltltrtl-tl ~bl~ (Types of Skewness) 

:otL~Rl-Lctct~~L..fi lct"'.li.dl'i.L ~"ttcCt ~ ML~ ~ : (1) 1:!..-t. lct"'.li.dl :ot.t (2) ~~L lct"'.li.dl. :otl c.i.t ML~ :ot!if.d 

:ot.t Gt.L~~~L ~l~l :ctli.~~-

(1) 1:!.1. fclltltrtl (Positive Skewness) : 

:otL~Rl-Lctct~~L.-t.L :otL~RI.CU.-t.L "'fli.~(l C>t.L~.-t.L ~& ct!i ~<tLilat ~Ltt d.L ct :otL~Rl-Lctct~~L 1:!..-t. lct"'.li. :otL~Rl

Lctct~~L ~ ctli. ~~ctltt. :otl <a~~L.t <:{1.~ :ctli.r£li.i 1:!..-t. lct"'.li.dl ~~<:{1. ~ ctli. ~~ctltt. 

~q_ :otltt~ :otL~Rlcu :ot.t :c~.~~L~L.-t.i li.NL ~L~L 1:!..-t. lct"'.li.ctL.-t.l. :ot~L:ct ~~~ d. li.L2 ..U~-j 8t.L~~~L a8~. 

~L~~..{l ~~ ~tR42<:Lli.L 60 l£ct:ct t.~rtttl'i. l!l.il.<a '1~.-{l ~'W..f.L-j :otL~Rl-lctct~~l ..{l~ ~~ ~ : 

~~..(\ ~~l 1 2 3 

~Cl:ct1..U ~~l 2 8 14 

:otLi:l.<a :otL~Rl-Lctct~~L.-t.L :otL~RI.ct:fs t.L~~
y 

16 

14 

12 

10 

8 

6 

4 

2 

4 5 

10 8 

M x Q, 

6 7 8 9 10 11 

6 4 3 2 2 1 

J.lli.L~Lli.ltt : x-:ot~ : 1 ~l{l = 1 '1~ 

y-=ot~ : 1 ~l{l = 2 l£ct:ctl. 



:Ql.L'!RI.Cl.z.-tl. "PL~U (JU%.-tt ~& ~=ll.Lttal. ~. ll.~:nll :Ql.L'!Rl14 .t :Ql.'j~tt. :Ql.Cl.<:t.t!.-t x = 3 ..{1. .sLc.fl (J{L% :Ql.tt9L 

:Ql.Cl.cil.!.-t lcl.ct~d ~. mL~ "PL~U (J{L% q~ :Ql.Cl.<:t.t!.-tt lcl.ct~d ~ :Ql..t dll...{l :Ql.L'!Rl:Ql.t zli.~L: rt2dl ~tt. ~. 

ect :Ql.L'!Rl-lcl.ct~~L.-tL ll.l:l.L3, ll.\4~, (J{~<:t.! :Ql..t =ll.~~l...{l oL~Lct~ !~~-

1!~..[\ <i~l ~ct~l. ..U <i~l 
X f 

1 2 

2 8 

3 14 

4 10 

5 8 

6 6 

7 4 

8 3 

9 2 

10 2 

11 1 

~-t n =60 

lot~! x = 'J:.fx 
n 

277 = 60 
= 4.6166 

.. x "" 4.62~~ 

CJt~Glh M
0 

= lle-ctll :Ql.l'!Rl14 .t :Ql.'j~tt. :Ql.Cl.<:t.t!.-t 3 ~-
.. M 

0 

lot~~ M 

= 3~~ 

= (n;1)lll :Ql.Cl.<:I.L!.-t..{l r§ll.d 

= (602+1)li.L :Ql.Cl.~.-t..{l r§ll.d 

= (~1)lll :Ql.Cl.~.-t..{l r§ll.d 

= 30.5li.L :Ql.Cl.<:t.t!.-t..{l r§ll.ct 

fx 

2 

16 

42 

40 

40 

36 

28 

24 

18 

20 

11 

277 

cf .-tl !L<:t.lllll o&ctl, 30.5ll.l :Ql.Cl.~.-t..{l r§ll.d 4 ~. 

M = 4~~ 

~~lot =ll.~~! Q1 = (n;l)lll :Ql.Cl.<:t."'t3.-t..{l r§ll.d 

= ( 604+ 1) li.L :o{q~..(l r§ll.d 

= (~1)lll:Ql.Cl.~.-t..{lr§ll.d 
= 15.25li.L :Ql.Cl.~.-t..{l r§ll.d 

cj.-tL i"L<:t.llli.L "'ictl, 15.25li.L :Ql.Cl.<:lt!.-t..{l r§ll.ct 3 ~-

Ql = 3 ~~ 

175 

cf 

2 

10 

24 

34 

42 

48 

52 

55 

57 

59 

60 



= 3(15.25)ltL :atct.<al.3.-t..U ~ltd 

= 45.75ltL :atct.<al.3.-t..U ~ltd 

cf.-tL ~l<altlti "'ldi, 45.75 ltL :atct.<al.3.-t..fi ~ltd 6 t9. 

.• Q3 = 6~~ 
:atllt, :atl :atL<!:RI.-[qd~~L ltL2 ..fi~.-ti '4.~~Llltl ll.L'I.d l!.l.Ltt. t9 : 

(1) x = 4.62, M = 4 :at.t M = 3 ltUt t9. ct~ x > M > M t9. 
0 0 

(2) Q
3

- M = 6 - 4 = 2 :at.t M - Q
1 

= 4 - 3 = 1 ltUt t9 ct~ Q
3

- M > M - Q
1 

(3) :atL<!:Rlct.:tslti "'N~(l 6f.L%.-tL t9& ~ ~<~.Ltt<al. t9. 

:atllt, 1:!..-t [q'tll.lt :atL<!:Rl-[qd~~Lltl ~Lltl..tt.d: ..fi~.-ti <alll.~lt "'lct.L ltUt t9 : 

(1) :atlct.L :atL<!:Rl-[C{d~~Llti ltl:l.L3, ltl:l.t.:ci!.L :at.t 6f.§<a3..fi ~ltdl ®.d~dl :fsltltl ~Ltt. t9, :ati!.L[~ x > M > M
0 

(2) ~dltt. <!.~~ Q3 :at.t ltl:l.t.:ci!.L M ct.~'i :oid~ ~ 

ltl:l.t.:ci!.L :at.t ll.I!.Llt <1.~~3 Q
1 
ct.~.-tL :oid~ 3~di ct.~ ~l.tt. 

t9. :ati!.L[~ (Q3 - M) > (M- Q!) 

(3) :atL<!:RI.-[qd~~L'i.L :atL<!:Rlc:t.:fs 6f.§<a3..Q "'N~(l 

d~q t9& ct.~ ~<~.Ltt<al. ~l.tt. t9 . 

.-t11:t : 1:!..-t [q'tll.lt :atL<!:Rl-[C{ct~~Llti 61.§<:1.3 ~ltct..fi "'N~(l 6t.L%.-ti :atct.<:t.L3'i.Llti <t<a.-t ct.~ "'lct.L ltUt t9. 

~L.d., ~~..Q ~'l>ti.L'i.L :atL<!:Rl-[qd~~Lltl 1:!..-t [C{'tll.ltdl "'lct.L ltUt t9. 

(2) ~Ql lCt"~tltdl (Negative Skewness) 

:atL<!:Rl-[C{ct~~L'i.L :atL<!:RI.c:t.:fs.-tL ~L~ 6f.L%'i.L t9& ~ ~<l.Ltt<aL ~Ltt. dl ct :atL<!:RI.-[qd~~L ::e~L [q'tll.lt :atL<!:Rl

[qd~~L t9 ctlt 3~ct.Ltt.. :atlcfl ~lt~lti ::e~L [q'tll.ltdl ~~c:f.l t9 ctlt 3~ct.Ltt.. 

::e~L [C{'tll.ltdl'i.L :at~L~ ..Q~ :atLi{<aL :atL<!:RI.-(qct~~L'i.L :atL<!:Rlc:t.:fs :at.t ~~~Lli.L.-ti ltl'4.L ~UJ.cfl.t 3:fi~. 

Cl.~·t""l. ~lCI. 

(~l\lttl) 
6 7 8 9 10 15 17 18 19 20 ~-1. 

~l~hl..fi :eibtll 1 2 3 4 5 8 10 7 4 1 45 

<~~~) 

176 



:otLi{<:t. :otL~RI.-lctd';(.~L-tl :otL~RI.ct~ ~L~~
y 

lPU~L~L'4. : x-:otlll : 1 ~~ = ~ 1 
y-=otlll.: 1 ~~ = 1 ~"IH ~L~ 

10 

9 

I a 

~0~~~&~7~~B--r9~1~0~11~1~2~13~1~4~15~1~&~17~±1B~~~~~ x 

Q, X M 

f--- ct~.-J.L (l{Lct (~IAtt.L) ~ 

:otL~Rt.~-tl. -SL!Jfl ~L~-1.1. t9& ~=<tlil<:t.l. t9. ct.~i ~~-n~ :otL~Rt. 10 .t :ot'j~'4. :otct<:t.L3-1. X= 17 ...[l "tli.~O. ~L~ 
:otlt9L :otct<:t.L3-1. lctd~d t9. "'rtt.L~ -SL!Jfl ~L~ ctltL~ :otct<:t.L3-1.L lctd~d t9 dP.LL ct.~...[l :otL~RI.:otl. ~~ltL: <t2dl "'lltt. t9. 
~q :otL~Rt.-lctd';(.~L-tL ~143' ~14~, ~\fs<:l3 :ot.t =<tg.~l....[l OL~Ld~ 3~~-

c:t~"'ll Q.tlct 

(~IAttl) X 

642 
= 45 

= 14.27 

x = ~ 14.27 

6 

7 

8 

9 

10 

15 

17 

18 

19 

20 

~-L 

~lt!hl..fi ~Woll 
f 

1 

2 

3 

4 

5 

8 

10 

7 

4 

1 

n =45 

177 

fx cf 

6 1 

14 3 

24 6 

36 10 

50 15 

120 23 

170 33 

126 40 

76 44 

20 45 

642 



= (~6) ~t :otctal.3"1...fi rE~n 

= 23~L :otct<:t.L3"1...fi fE~d 

cf "i.L ita~~i "'idi, 23~L :otct<:t.L3"1...fi fE~d 15 ~. 

M = ~ 15 

= (;:>) ~l :otct~"i...fi fE~d 

= 11.5~L :otct<:t.L3"1...fi fE~d 

cf "i.L ita~~i "'ini, 11.5~L :otct<:t.L3"1...fi fE~d 10 ~. 

Ql = ~ 10 

= 3 ( ;:>) ~t :ot ctal.3"1...fi rE~n 

= 3(11.5)~t :otctal.3"1...fi rE~n 

= 34.5~L :otct<:t.L3"1...fi fE~d 

cf "i.L 3L<:t.~~i "'ini, 34.5~L :otct<:t.L3"1...fi rE~n 18 ~. 

.. Q3 = ~ 18 

C>t~~ M
0 

= ~~;d~ :otl1Rt 10 .t :ot"ds~1.l :otCl.<:I.L3"1. 17 ~ . 

.. M = ~ 11 
0 

:ot4J:, :otl1Rl-Lcid~~l"i.l :otL1RlctZ~i ~l:l.L3 x, ~l:l.L~ M, c.t~a3 Mo :ot.t <l~~(...{l fE~dL t.~L[ctdl :otL1RlctZ 

1.l ~ ?.{1 ~1.1. 'e ~ Is ' 

(1) x = 14.27, M = 15, M = 17 ~cit~ ct.?.fi x < M < M ~ltt.. 
0 0 

(2) :ott1Rlctz"i.l. .stc.fl c.tt%"1.1. ~& ct~ ~<tttL<:li ~. 

(3) Q
3 

- M = 18 - 15 = 3 :ot.t M - Q
1 

= 15 - 10 = 5 ~cit ~. ct.?.fi Q
3 

- M < M - Q
1 

~ltt.. 

178 



::e~L I.Cl"'.+t. :otl'!_Rl-I.Clct~~l+t.i :ct.l+t.l"td: ..{l~.-t.i c:t.~~il "'ieu +t.cit t9 : 

(1) +t.l:l.th, +t.l:l.t~ :ot-1. (>l.§c:t.h...a I:E+t.ctl. ~&ctL z+t.+t.i 

~1.~ t9. 

:ot~[~ :X < M < Mo 

(2) ~dl~ ~~p.f5 Q3 :ot-1. +t.l:l.t~ M c.t~'i :oict~ :bi. 

+t.l:l.t~ M :ot-1. J.l~+t. ~~?.[3 Q1 Cl~.-t.l :oict~ h~dl :ot.L~ 

~1.~ t9. 

:ot~[~ (Q3- M) < (M - Ql) 

(3) :ot.L'!_Rl -I.Clct~~l.-t.l :ot.L'!_Rlc.tz.-t.L (>l.§c:t.h..{l .SL6fi 

ct~q.-t.l. t9& c.t~ ~~L~c:t.l. ~1.~ t9. 

··i1~ : ::e~L I.Cl"'.+t. :ot.L'!_Rl-I.Clct~~L+t.i :otc.tc:t.l.h.-t.l....[l +t.~-n+t. I:E+t.ct..{l .sL6fi ct~q.-t.i :otc.tc:t.l.h.-t.l.+t.i ~c:t..-t. ~ "'lc.tl +t.cit 

t9. !:l.~u~~ :ot-1. .-t.l~ll ~(,j,!Act E{2.-t.l:ot.L+t.i q~ll r:!ffiL+t.i :ot.L'!_Rl-I.Clct~~l ::e~L I.Cl"'.+t. ~1.~ ~L1 t9. ~l.d., hL~ :bi.h c.t~'i 

I:E+t.ct~(,j_l:fi :otl'!_RI.-f.Clct~~l, (>l.~d3d[...[l ~\K.ll~(,j_l:fi :otl'!_RI.-f.Clct~~l c.tO\.~+t.i ::e~L f.Cl"'.+t. :otl'!_RI.c.tZ +t.ci\. t9. 

5.3 fcl'tltdlltl2 f.t~il.llt :ot-1. <tl'tllt 1-tl't.-t.l Wll~ (Concept of absolute and relative measure of skewness) 

:ct.+t.!:'>G.-t.i :otc.tc:t.Lh.-t.L.-t.l :ot.L'!_Rl-I.Clct~~l.-t.L :ot.L'!_Rlc.tZ ~l.~c.tLP.Il d. :ot.L'!_Rl-I.Clct~~L...[l I.Cl"'.+t.dl ~""'- t9 1 ::e~L t9 d. 

~~o. ~l3l~ t9. 1.1.~~ :otl'!_RL-I.Clct~~l+t.i I.Cl"'.+t.ctl'i J.l+t.l~l 12~ t9 a. :ot.La"l....a +t.~~P.Il ~u.l:fi ~l3Ld .-t.P.Il. 

I.Cl"'.+t.dl +t.lttc.tl +t.L2 &1. J.lhl~.-t.i +t.ltt c.ttt~l~ t9 : (1) f.t~il.llt 1-tl't (Absolute measure) (2) <tl'4.1lt 1-tl't 

(Relative measure). :ct.+t.~.-t.l ~c:t.'i ~<& <%' :bi.h+t.+t.i ~1.~, d. :bi.h+t.+t.i ~~L[c.tc.tl+t.i :otlc.tdl I.Cl"'.+t.dl.-t.l +t.Ltt-1. I.Cl"'.+t.ctl'i 

f.::t.~i{~ +t.ltt 3~ t9. ct-1. ~1ct+t.i sk Cl~ ~~L[c.tc.tl+t.i :ot.Lct t9. 

hl<:f ltt~~.-t...{ltt"l:ctP.(l f.Cl"'.+t.ctl'i f.::t.~i{~ +t.ltt :ct.~~l~l.-t.l +t.ltt.-t.l dqlc.tdP.Il ~UJ.Clc.tl+t.i :otlct t9 :ot-1. (>I.L()clJ....[l 

tt"l:ct+t.i d ~~~hl.-t.l :oict~.-t.l dqlc.tdP.Il ~UJ.Clc.tl+t.i :otlct t9. &1. :otc:t.Ol :bi.h+t.L ~Hlc.tdl :ct.+t.~.-t.l ~<:1..-t.l(+(.h :ot(l-tll:ct. h~Cll 

+t.L2 :otl +t.ltt 8tt~l.o0. (>1..-t.cti .-t.P.Il. d&tt~ict &1. :ct.+t.~.-t.l :bi.h "'S' J.lhl~.-t.l :bi.h+t. loHLc.tcti :otc.t<:ilh.-t.L ~Lc.tl ~cti d. +t.L2 

f.::t.~i{~ +t.ltt.-t.L 8tt~LOlh~ClL 12cll3 Cl"l.ct ~dlc.t~ .-t.P.Il3L~~L1 (,j,-1_ :ct.+t.~.-t.l I.Clct~~L+t.i +t.l:l.tc.tdl R41:ct+t.L.-t. :ot-1. J.l:ct.l~.-t.i 

+t.Lttl.+t.i ~....-J.ctl ~1.~ ~L1. 

:otl+t. &1. 1 ctP.Il Cl~ :ct.+t.~.-t.l ~<:1..-t.l~ :ot(l-tll:ct. +t.ll f.Cl"'.+t.ctl'i :ct.Li{~ +t.ltt l:l.tl.-t.+t.i ac.tL+t.i :otlct t9. :otl :ct.Li{~ 

+t.Ltt-1. I.Cl"'.+t.cti3 ctill :ot.LUJ."l.Cll+t.i :ot.Lct t9. :ct.+t.~...[l I.Cl"'.+t.ctl'i :bi.h+t.P.Il :!sbct +t.ltt ~UJ.Clc.tl +t.L2 I.Cl"'.+t.dl.-t.l f.::t.~i{~ 

+t.Ltt-1. J.l:ct.l~.-t.l ~(.o~ +t.l'l..l Cl~ (l·UOLCll+t.l :otlct t9. :otl+t., ~h+t.l htJ.l:bi. dl fcl'tltdl.-t.l <tl41lt 1-tl'tot fcl'tltdi.~ 

(Co-efficient of skewness) htl ~- d.-1. ~1ct+t.i j Cl~ ~~L[c.tL+t.i :otlct t9. 

5.4 (q,t~,ltdl ~1 (q,t~,ltdih it!ILctcu ltl2.U 'tt~Ald~ (Methods for determining skewness and Coefficient of skewness) 

:otl'!_Rl-f.Clct~~l.-t.l f.Cl"'.+t.dl :ot-1. f.Cl"'.+t.dlh ~UJ.Clc.tl ...[l~...[l &1. J.l~(ad tt"l:ct:ot.L.-t.L 8tt~LOL h~Cll+t.i :otlct t9 : 

(1) hl<f 1:4.~~.-t...{ltt"l:ct (2) (>I.L(JclJ....[ltt"l:ct. 
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5.4.1 hlcl: l\ltt.~ort..fi \l"lrt (Karl Pearson's method) 

lcl."'.~ :utl'!Rl-lcl.ct~~L~i ~1cl.lh, ~1cl.l~ :ut-i 6t~<:t.h ~ ?l.~ttorti ~e.t.l. ~H"li el.cti ort~ ct.~"'f ~1cl.l~-j ~e.t., ~1cl.lh 

:ut-i 6t~c:t.h..{l ct~ el.tt t9. ct.~ ~l~ln.t. :fict. Lct"l~ctl-j ~ltt. ~UJ.ctctl ~1cl.lh :ut-i 6t~<:t.horti ~e.t.l..-ti ct~lctct.-tl. C3tt.ttl.ol 

I!Utt t9. :utl!.l.f!j, Lct"l~ctl Sk = :X - Mo actL~i :utlCt t9. Lct"l~ctl""ll ~l1.1. Sk -1. >l~l~""ll ~l1.1. >l~L@Lct Lct<tc:t.ort 's' ct~ 

~lOlctl~ ~h 6t~c:tiltt :utl'!RI.-Lctct~~l ~ll lcl"'.~ctl-j ~lttllt ~l1.1. lcl"'.~d.Lh j ~cit. lcl"'.~ctl-j ~lttllt ~l1.1. lcl"'.~d.Lh 

..{1.~-tl ~?1.~ ~cit t9 : 

. x-M
0 ]=-

s 

"'rttl~ :utL'!Rl-lcl.ct~~L~i 6t~<:t.h..{l f]~ct ~h h~cti ct~ el.tt :utP.LctL 6t~c:t.h..{l <~.1.~~ f]~ct ~UJ.c{l. ~lhltt ct.~ -t 

eltt ~l~ hla rt:Ltt:cf.-t.-ll ~ct.l-;!~l~ C..L~c:t.h.-fi !1~ct. ... [~ "'f~llCtc:t. :utl:t-lli1ct :tj._?l. (Empirical formula) 

M
0 

= 3M- 2:X ..{]. ~ee~ ~UJ.c{l. ~lhltt t9. :utl~, Lct"l~ctl :ut-i Lct"l~ctih-ti ~?I.L ..{].~ 't),"'f6!. ~cit : 

Lct"'.~ctl Sk = ~~- 6t~<:t.h =:X- M
0
= :X- (3M- 2:X) = 3:X- 3M 

= 3 (:X - M) 

""ll~ : lcl"l~d.l""ll ~ >lhl~ t9 : (1) \:t-1. lcl"l~d.l (2) ~~l lcl"l~d.l. 

(1) a& :utL'!Rl-lcl.ct~~L 1:!.-t lcl."'.~ctL l:t~Lct~ el.tt, ctl. lcl."'.~ctL sk 1 ~e.~. o ~ ct~ el.tt ~2a 1 sk> o el.tt. 

a& :utl'!Rl-lcl.ct~~L~i 6t~c:t.h Cl{L"ttLIAct (~~) el.tt ctl Lct"l~ctl Sk = :X - M
0 

.-tl :tj._?LI!.[ ~UJ.ctctl~i :utLCt t9. 
a& :X > M el.tt ctl Sk = (:X - M) > 0 P.lltt t9 ct.~ \:tort Lct"l~ct.l t9 ~~ hilctltt. ct. "'f :fict. :X > M el.tt, ctl 

0 0 

sk = 3(:x - M) > o I!.LLtt ct.?..U 1:!.-t lcl."'.~ctL t9 ~~ hilctLtt. 

(2) a& :utL'!Rl-lcl.ct~~L ~~L lcl."'.~ctL ~t~Lct~ el.tt ctl. lcl."'.~ctL sk -j1;1.,e.~. o ~ :uti.~ el.tt ~2a 1 sk < o 
eltt. a& :utl'!Rl-lcl.ct~~L~i 6t~c:t.h Cl{l"ttliAct (:t-1.1.~) eltt d.L Lct"l~d.l Sk= :X - M

0 
'i.l ~?1.1!.[ ~UJ.ctctl~i :utlCt t9 

a& :X < M eltt ctL Sk =(:X - M) < 0 l!.lltt t9 d~ ~~l Lct"l~d.l t9 ~~ hilctltt. d "'f :fict. :X < M eltt, d.L 
0 0 

sk = 3(:x - M) < o I!.LLtt ct.?..U ~~L lcl."'.~ctL t9 ~~ hilctLtt. 

""ll~: 

(1) Cl{cteL~~i l-te~f :utLI:f.L~ct ~L~dl-tL lcl."'.~ :utL'!Rl-lcl.ct~~L ~L2 lcl."'.~ctih..{l f]~ct -1 ~ 1 ~1{1. ~cit t9. 

(2) "'rttl~ ~~~-tL :utL'!Rlctz~i ~h h~cti ctl:f.L~ 6t~c:t.h el.tt ~L~ ~~ ~LI!Ji.ct h:fi ~Lhltt 1 lcl."'.~ctih 

j = 3(:x-M) ..{]. f]~ct -3 ~ 3 ~1{1. ~uo. u1. 
s 

180 



y 

~~~----~------------~~-=----------~X 
Mo = 61.~~ 
~ ~l~Rl-Lctc:t~~lt A, B ~.t C .-tl ~ctcil.3.-t ~ 

8tt~bn ?t~tt ~l~Rt-lcl.c:t~~l ~t.-t Lct1llli.c:tl t.ltlfCl. {9. ~i ~l~Rt-lcl.c:t~~l c .-tl ~l~Rtct:rs.-tl. ~~0. 6t.l~.-tl. 
{9-ll :cii.?.U q~ ~~l~cil. {9 ct.?.U ct. :cii.?.U ~ 1:{.-(. lct1llli.dl lt~lq {9. ~ttl~ ~l~Rt-lcl.c:t~~l B.-t.L ~l~Rtct:fs c ..[l 

:ctltt~li.i ~l.f91.1t.-t lct1llli.dl lt~lq {9. dli.ot ~l~Rt-lcl.c:t~~l A .-t.L ~l~Rtct:fs.-t.L {9-ll B ~.t c ..[l :ctltt~li.i :cii.?.U 
~1.~1. ~~l~al. ~l.ctl?.fi :cii.?.U ~l.f91. ~t.-t Lct1llli.c:tl ~t~lCl. {9. 

y 

~l~Rt-lcl.c:t~~l A .-t.L ct:fs 

~l~Rt-lcl.c:t~~l c .-tl. ct:fs 

~ ~l~Rl-Lctc:t~~l B ..U. ct:fs 

~-0+-=-~~------------~----------------+x 

Mo = 61.~~ 

~ ~l~Rl-Lctc:t~~lt A, B ~.t C .-tl ~ctcil.3.-t ~ 

8tt~bn ?t~tt ~l~Rt-lcl.c:t~~l ::e~l Lct1llli.c:tl t.ltl[Cl. {9. c%-lti ~l~Rt-lcl.c:t~~l c .-tl ~l~Rtct:fs.-tl. ~lc.O. 6t.l~.-tl. 
{9-ll :cii.?.U ~ ~~l~<:t.L {9 ct.?.U ct. :cii.?.U ~ ::l!!~l lct1llli.dl lt~lq {9. ~ttl~ ~l~Rt-lcl.c:t~~l B.-t.L ~l~Rtct:fs.-t.L {9-ll 

C ..[l :ctltt~li.i ~l.t§l ::e~l lct1llli.dl lt~lCl. {9. dli.ot ~l~Rt-lcl.c:t~~l A .-tl ~l~Rlct:fs.-t.L {9-ll B ~.t C ..[l :ctltt~li.i 

:cii.?.U ~1.~1. ~~l~<:tl. ~l.ctl?.fi :cii.?.U ~l.f91. ::e~l Lct1llli.c:tl lt~lCl. {9. 
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(3~L~~~L1 : ..U~..U ltL~rtl ~h ~L~'t12 ~'t..fi..fi so ~h ~tL~L ~aq ttL£~ %il %il ~5G~:ut1-1. !1~ ~h ~c:t~ tr.th 
~t1~~1 ~hltL..fi ~~~~ h~c:tllti :utlc:trtl ~~L-1. aoLrtl ~. rt 't~~ !La [\{tt~"i...fi 't'o!AI:rt-1.1 (3'ttt1ol !~ l?tt:tltnl 

:ut -1. £?t t:t ltdih ~u.~tL. 

~~~~'il ~hlt1..fi 
120 130 140 150 160 170 180 190 200 

~~l 

~h..U ~~l 2 3 4 5 11 9 9 6 1 

:ut&, :utLtta :utL~RL-Lcl.ct~~L ~~h t.t§ah lt~Lct t9 d.2/l hLc:f IAtt~-1....0. 't'o!AI:d.2/l Lct"'.li.ctih ~U.I:tc:tL li.L2 li.l:l.th, 

t.t§ah :ut-1. J.lli.L@Ld Lct<ta-1....0. OL~ld~ 3~~-

~~~~ ~hlt1..fi ~h..U ~~l d=x-A fd fd2 

~~LX f A= 160 

120 2 -40 -80 3200 

130 3 -30 -90 2700 

140 4 -20 -80 1600 

150 5 -10 -50 500 

160 11 0 0 0 

170 9 10 90 900 

180 9 20 180 3600 

190 6 30 180 5400 

200 1 40 40 1600 

~-I. n=50 190 19500 

ltl:tlh x = A+ I:fd 
n 

= 160 + 190 
50 

= 160 + 3.8 

= 163.8 

.. x = 163.8 ~hli. 

t.t~c-l.h M
0 

= li.~:'dli. :utl~RL 11 -1. :utj~'t :utc:taLh"'i. 160 t9. 
.. M= 160 ~hli. 

0 

J.lli.L@Ld Lct<ta""". s = 1:~
2 

-(I:~dr 

= 19500 -{190r 
50 50 

= .J390-14.44 

= .J375.56 

= 19.3794 

.. s "" 19.38 ~l{ 
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fcl'tltdl s = k 
x -M 

0 

= 163.8- 160 

= 3.8 

s = k 
3.8 ~hli. 

fcl'tltdlh j = 
x-Mo 

s 

163.8-160 
= 19.38 

= 3.8 
19.38 

= 0.1961 

j z 0.20 

:att:fi, :atl~<:t. :atL'!_Rl-[qo.~~L It-t [q11Lli.dl lt~Lct ~. :at~ -t11t...fitt ~ Is j = 0.20 ~hli.?.fi ~bd ~. 

(3~l~~~l2 : 100 htt..U:uU-tl~:Uim h~ :oiot..U ..u~..u 1-tl~rtl 't~(\ hl~ littt:J-t..U 'tt~AI:rt(l fcl'tltdl ~-i fcl'tltdlh ~u.~. 

Ctl~h h~ ( <:t.l"i. ~ ) 0-20 20-40 40-60 60-80 80- 100 100- 120 

h't ..U~1..U ~"tll 5 20 40 25 6 4 

:atl~<:t. :atL'!_Rl-[qo.~~L ~3 (>t§~tt ~ ct.?.fi [q11Lli.dih ~Uitctl li.L2 li.\:l.th x, (>t§<:t.h M
0 

:at-1. ltli.L@Ld [q<~,<a-t...fi 

OL~LdtJ. htJ.~. 

ctlim h~ 

(<:t.l"i. ~ ) 

0-20 

20-40 

40-60 

60-80 

80- 100 

100- 120 

~i 

x = 

h't ..U~1..U ~"tll 

f 

5 

20 

40 

25 

6 

4 

n = 100 

'I.fd 
A+ -XC 

n 

19 =50+ 100 x 20 

= 50+ 380 
100 

= 50+ 3.8 

x = 53.8 

X = ~ 53.8 <:t.L"i. 

1-t~lhlin d = x-A 
c fd fd2 

X A= 50, c = 20 

10 -2 - 10 20 

30 - 1 -20 20 

50 0 0 0 

70 1 25 25 

90 2 12 24 

110 3 12 36 

19 125 
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~1·U~Ld fcl<t~-t s = ~t;2 -(~~dr X c 

= 125 ( 19 r 20 100- 100 X 

= .Jt.25-0.0361 X 20 

= .J1.2139 X 20 

= 22 .. 0354 

s "" ~ 22.04 <=U"i. 

t.t~c:th MD= li.~;nli. :utL'!_Rl 40 -1. :ut~~\1. qo[ 40- 60 i9 ct.~ 6!.§~.-t.l. qo[ 40 - 60 i9 .. 

:ut4I, L = 40, fm = 40, j 1 = 20, j 2 = 25, C = 20 

40-20 
MD= 40 + 2(40)-20-25 X 20 

20x20 
= 40 + 80-20-25 

= 

= 
= 

M"" 
D 

fcl't1-l.dl Sk= 

= 
= 

s = k 

40 + 400 
35 

40 + 11..4285 

51. 4285 

~ 51.43 <:LL"i. 

x- M 
D 

53.8- 51.43 

2.37 

~ 2.37 <:LL"i. 

= x-Mo _ 53.8-51..43 
-s-- 22.04 

= 2.37 
22.04 

= 0 .. 1075 

j ~ 0.11 

d~ 34!. ~L3Ltl 1, :utl :utL'!_Rl-lcld~~L CL.-t. lcl"'.li.dl t:mq i9 .. lcl"'.li.dL3~ 1;J..<:tl :utl~ i9 d~ d ~=~.Lq i9 1 d 
<:LOL(l{Ol ~~d i9. 
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G~l~~~l 3 : ~b bl~btl-tllti 100 1-t~U--~.1 'l~l Grti.L~-t b~c:Lllti :Qtlq ~- Grti.L~-t lln~u ~~f1:Lttl-t :Qt~rl ~bltl ~o1 
..U~ ~cttJt 1-tl~rt\1-ttit~ ~- rl t~.~ell bl~ l'ttt~-t..U t~."ldell fct~1-tnl :Qtot fct~1-tnib ~U.~:t1. 

:Qt~~rl ~bltl..fi ~"tt.l 11-20 21-30 31-40 41-50 51-60 61-70 71--80 

1-t~U-t1..U ~"tt.L 2 

:Qt~~rl ~bltl..fi 1-t~U-t1..U ~"tt.L 
~"tt.l f 

11-20 2 

21-30 12 

31-40 25 

41-50 39 

51-60 12 

61-70 9 

71-80 1 

~-L n = 100 

1-tl:.!.tb x = A + "Lfd X c 
n 

= 45.5 + (~~~)X 10 

= 45.5- 2.2 

= 43.3 

. . x = 43.3 ~3l-l. 

12 25 

1-t~:.ttaltn 
X 

15.5 

25.5 

35.5 

45.5 

55.5 

65.5 

75.5 

39 12 9 

d = x-A 
c 

A = 45.5 fd fd2 

c = 10 

-3 -6 18 

-2 - 24 48 

- 1 - 25 25 

0 0 0 

1 12 12 

2 18 36 

3 3 9 

- 22 148 

tJI.~~M0 : l-l.~"dl{ :Qtl'!:Rl39 -1, :Qt'j,~\.l CLO[ 41-50 ~ d.P.(l {,f.§~"'i.L :otf.i.CLL~3 CLO[ 41-50 ~. 

:. CLO[ :illl-I.LEGt.§:otl. ~UJ.CI.rll, {,f.§~3--I.L qo[ 40.5 - 50.5 l-l.fit.. 

::. M L + fm-~ X c ~'-1., = 2!, f' f 
O m- Jt- 2 

:ott:fi, L = 40.5, jm = 39, j 1 = 25, j 2 = 12 :ot-1. C = 10 ~. 

39-25 
Mo = 40.5 + 2(39)-25-12 X 10 

= 40 5 + 14x10 
. 78-37 

= 40.5 + 1:~ 
= 40.5 + 3.4146 

= 43.9146 

M "" 43.91 ~3l-l 
0 
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= 148 (-22)
2 

100- 100 X 10 

= .JL48-0.0484 X 10 

= .JL4316 X 10 

= 11.96 ~+t. 

fci.'ttltrll S = :X - M k 0 

= 43.3 - 43.91 

sk = - 0.61 ~3+t. 

= x-M" 
s 

43.3-43.91 
= 11.96 

--0.61 
= 11.96 

= -0.0509 

j "" - 0.05 

:otLi{c:t. :otL~RI.-Lctd:C.~L ::e~L lct111.+t.dL~ 1:mq ~, at :ci!AddL...fi ~ -1.~3 ~. 

(§~LtH~l 4 : ~h ~ltl~-tl 200 Mt.t-i.l ql{ 20141-tl ~~~l~L 1-tl~h Cll~-t't~Cl~-1.-"t~ ..[\~ ~ctt.t ~rll. hl~ f\t~:M-t..U 

't.sAGt?.il fcl111.1-tnl :ot-1. fc\111.1-tnih ~U.~'\. 

:a~~l~l ~ Cll~-t~Clt!-t-"t~ 

( ~ ~O(Il~) 
1-3 4-6 7-9 10-13 14- 16 17- 19 

Mt.t1..U ~w.tl 5 40 120 20 10 5 

:otLi{c:t. :otL~RI.-Lctd:C.~L+t.i :ot~+t.L-1. qo[c:i.t.tL8 ts.Lc:LLP.Q :otLi{c:t. lct111.+t.di3 ~UI:tc:LL +t.L2 +t.l:l.t3, +t.l:l.t~ :ot."i. lt+t.L@Ld 

IA~c:t.-t...fi OL~Ld~ 3~~-

~~~l~l 1-tl~h Mt.t1..U 

eLL~ -1. 't~ Cl~ -1.- ~Woll 1-t~al-tn d=x-A fd fd2 cf 

bt<l (~ ~O(Il~) f 
X A=8 

1-3 5 2 -6 -30 180 5 

4-6 40 5 -3 - 120 360 45 

7-9 120 8 0 0 0 165 

10-13 20 11.5 3.5 70 245 185 

14-16 10 15 7 70 490 195 

17-19 5 18 10 50 500 200 

~-l n=200 40 1775 

186 



1-t~h :X = A+ Lfd 
n 

= 8+ ~ 200 

= 8 + 0.2 

= 8.2 

.. :X = ~ 8.2 ~~~ 

1-t~~M = (~) ~L <>~.qal.b.-t...U r:&~ct. 

~ct, 

:utt!I, 

.. 

fcl.'lt 1-trll 

= ( 2~0) ~l :ute{cilh.-t...U r:&~ct. 

= 100~L <>~.qal.h.-t...fi r:&~ct. 

cf .-t.l hlet.~~i ~ct.i, 100~l <>~.qcilh--t..U l:&~ct....U qo[ 7 - 9~i ~~L~cll ~ d.~ ~U-t.~...U <>~.f.tql~h 

qo[ 7-9 ~. :. qo[ :cll~~<>l.L ~UJ.C{ct.l, ~l:l.t.~'i.L qo[ 6.5-9.5 ~~. 

M = 

L = 

M = 

= 

= 
= 

M = 

.. 
sk 

sk 

n 
L + 2-cf X c 

f 

n .t " 6.5, 2 = 100, cf = 45,f = 120 <>!. c = 3 t9. 

6 5 + 100-45 
. 120 x3 

55x3 6·5 + 120 

6.5 + 1.375 

7.875 

~ 7.88 ~~~ 

= 1775 -(_1Q_)2 

200 200 

s 

= 
= 
= 
= 
= 

= .J8.875- 0.04 

= .J8.835 

= 2.9724 

""' ~ 2.97 ~~~ 

3 (:X - M) 

3 (8.2 - 7.88) 

3 (0.32) 

0.96 

~ 0.96 ~~~ 
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.. j ., 0.32 

= 
3(x-M) 

s 

= 
3(8.2-7.88) 

2.97 

= 
3(0.32) 

2.97 

0.96 = 2.97 

= 0.3232 
= 0.32 

:otll-1., :otL'4.c:t. :otL~RI.-lctd':(.~L lt"i. lct1)(.l-t.dl \t':(.LCt t9. 
(§~lt!~~l 5 : 400 ~~~b t.t~1 :otl~""l ('!,_~[ Ml.lbltl) ~::i\ ..fi~..fi ltlQ.rtl. ltut ~- rt 't~efi bl~ [\t~~"i...fi 't-sAlrtefi 

Lct~ltrll :ot1. Lct~ltrlib llil.~t1. 

~~~bt.t~1 
4000-4199 4200-4399 44004599 46004799 48004999 5000-5199 5200-5399 5400-5599 

~l~""l ('!,_~[ b~l.lb) 

~~~b t.t~-t.t..U ~~ 14 46 58 76 70 76 40 20 

:otL'4.c:t. :otL~RI.-lctd':(.~Ll-li l-t.~'d.l-1. :otL~RI. 76 ~ c.t»Ul-li :otLCtc:t. t9 d~ ~ c.t~ab :otRd~ \t':(.Lc.tdi ~LCI.L~ 
lct1)(.l-ldi3 ~UI:LCLL l-1.\cl.LA-, l{\cl{~ :ot-1. ll.l-t.L@Ld lct=l.l.c:t."i...O. OL~Ldtl A-tl.~. 

~~~bt.t~1 ~~~bt.t~..U d = x-A 
l{~altrl c 

~l~""l ~~l A = 4699.5 fd fd2 cf 

('!.,~[ b~l.lb) f X c = 200 

4000-4199 14 4099.5 -3 -42 126 14 

4200-4399 46 4299.5 -2 -92 184 60 

4400-4599 58 4499.5 - 1 -58 58 118 

4600-4799 76 4699.5 0 0 0 194 

4800-4999 70 4899.5 1 70 70 264 

5000-5199 76 5099.5 2 152 304 340 

5200-5399 40 5299.5 3 120 360 380 

5400-5599 20 5499.5 4 80 320 400 

~i n =400 230 1422 

lt~b x=A+I:fdxc 
n 

230 = 4699.5 + 
400 

X 200 

= 4699.5 + 115 

= 4814.5 

.. X = 4814.5 3-c:t.LA-
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= ( 4~0) lit :otctet.l.~-t..U f]lJ.ct. 

= 200li.l :otct<:M-t..U f]l{ct. 

cf-tl ~let.li.li.l "'lct.l, 200li.L :otct<:M-t..U f]lJ.ct....U qo[ 4800- 4999li.l ~li.tttcll ~ ct~ li.I:Lf.~...U :otl-tctt~ 

qo[ 4800 - 4999 ~. :. qo[ ~ll.l[(>i&~ itUJ.ctct.l, li.I:Lf.~...U qo[ 4799.5 - 4999.5 li.Ut. 

n 
M = L + 2-cf x c 

f 

Jr n ' "' :oteL, L = 4799.5, 2 = 200, cf = 194, f = 70 :ot"1. c = 200 t9. 

M= 4799.5 + 20070194 x 200 

= 4799.5 + 6~~00 

= 4799.5 + 1 ~0 

= 4799.5 + 17.1429 

= 4816.6429 

.. M,.. 4816.64~et.~ 

= 1422 -(230r X 200 400 400 

= .J3.555- 0.3306 X 200 

= .J3.2244 X 200 

= 359.1323 

.. s = 359.13 h({~ 

lCt'ttltdl s k = 3(:X - M) 

= 3(4814.5- 4816.64) 

= 3 (-2.14) 

= -6.42 

.. s = k 
-6.42 ~a~ 
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fci'tltdlh j = 
3(x-M) 

s 

= 
3(4814.5-4816.64) 

359.13 

-6.42 
= 359.13 

= - 0.0178 

j "" -0.02 

:aul-1., ~L'4.c:t lcl.c:t~~L ~~L Lct~l-l.c:tL ~:mct ~-

G~L~~~L 6 : ..fi~..fi ltl~dl 30 k\l..fi:bt h~<:L <:U~h Cli$ltl~Ld "t~ (<:Ll"t ~\t[)-1. ~-t.OLd\ ~. rl \l~?.fi hlcl: [\t~~--t..fi 

\l"lrl?.U fct'tltdl ~1. fci'tltdlh til.~l. 

c:U~h Cli$ltl~Ld-"t~ (<:Ll"t ~ ) 

k\l..U~"l..U ~~l 

Cll~b Cli$ltl~ld-"t~ k\l..fi~L..fi ~~L 

(c:tL"t n 
0 

3 

5 

8 

10-20 

20-30 

30-40 

~-t. 

lt~h x = A + !.fd 
n 

= 15 + -173 
30 

= 15-5.7667 

= 9.2333 

x "" ~ 9.23 <:LL"t 

f 

3 

4 

5 

10 

5 

2 

1 

n = 30 

0 3 

3 4 

lt~altn 

X 

0 

3 

5 

8 

15 

25 

35 
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5 8 10-20 20-30 30-40 

5 10 5 2 1 

d=x-A 
fd fd2 cf 

A= 15 

- 15 -45 675 3 

- 12 -48 576 7 

- 10 -50 500 12 

-7 -70 490 22 

0 0 0 27 

10 20 200 29 

20 20 400 30 

-173 2841 



~~~ M = (~)li.L ~ctaL3.-t...fi i:Eli.c:L 

= ( 3~) li.L ~ctal.3.-t...fi i:Eli.c:L 

= 15li.L ~ctal.3.-t...U i:Eli.c:L 

.. 

cf 'i.L .&Lali.li.L "'ic:LL, 15li.L ~ctaL3.-t...fi i:Eli.c:L 8 t9 . 
.. M = ~ 8 aL"t 

= 2841_( -173r 
30 30 

= .J94.7- 33.2544 

= .J61.4456 

= 7.8387 

s "" ~ 7.84 aL"t 

fcl't~c:Ll Sk= 3 (x - M) 

= 3 (9.23 - 8) 

= 3(1.23) 

= 3.69 

.. S= k 
~ 3.69 aL"t 

fcl't~dlb j = 3(x-M) 
s 

= 3(9.23-8) 
7.84 

- 3.69 
- 7.84 

= 0.4707 

j ""0.47 

~Lli., ~L"4.a lctc:L~~L l:t.-t. lct1>Lli.c:LL l:t~Lct t9. 
Gt.l~~~l 7 : 600 bl~t.L~1-1 ,._bctlnl bc-tlb~o ~n.-t.-1 a~Ld ~l~Rt-lCI.n~~l ~L~a ~. ~l ~l~Rt-lCln~~l q~~ 

bl4 [\tt~,~.-t...U q"(rt~ fcl't~dlb ~i'l.~:tl. 

h~lhilo ~dot ( ~ ) 40- 60 60- 80 80 - 100 100 - 120 120 - 140 140 - 160 60 - 180 180 - 200 200- 220 220- 240 

hl~&L~Hl ([w.tL (f ) 10 12 16 20 50 60 72 100 120 140 

~L"4.a ~L~RI.-lctc:L~~lli.L li.~:dli. :uu~RI. 140 t9, at li.l:.z.f..-t.L q~(li.i 'i. ~Lctc:LL ~L~RI.-lctc:L~~L'i.L ~l:dli. q~(li.i ~Lcta 

t9. ~ C1t.§a3 ~~~(ill-defined) t9. ~l :ci"/ioiJ.li.i lct1llli.c:Li3j ~?1. j = 
3(X-M)...iJ. (3\l.tllOL 3~ lct1llli.di3 ~iJ.I{l~. 

s 
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hc:t.lh~6 qrl--L hl1-tt.L~1..U ~wt 1-t~~ltrl 

( ~ ) f X 

40-60 10 50 

60-80 12 70 

80- 100 16 90 

100- 120 20 110 

120- 140 50 130 

140- 160 60 150 

160- 180 72 170 

180-200 100 190 

200-220 120 210 

220-240 140 230 

~-t n =600 

lt~h 
'.E.fd 

:X= A+- XC 
n 

= 130 + 1556 X 20 
600 

= 130 + 51.8666 

= 181.866 

.. X = ~ 181.87 

~1-tl~Lrl fcl~c:t.--L s = '.£~2 -('.E.:dr X c 

= 7020 -(1556)
2 

X 20 
600 600 

= "11.7 -6.7254 X 20 

= "4.9746 X 20 

= 44.6076 

s = ~ 44.61 

d = x-A 
c fd fd2 cf 

A= 130 c = 20 

-4 -40 160 10 

- 3 -36 108 22 

-2 -32 64 38 

- 1 -20 20 58 

0 0 0 108 

1 60 60 168 

2 144 288 240 

3 300 900 340 

4 480 1920 460 

5 700 3500 600 

1556 7020 
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= (6~0)li.L ~ct.~.-J...{l (El{ct. 

= 300li.L ~ct.i\.3.-J...{l (El{ct. 

cf .-J.L 3L<:t.li.li.i o&ct.L, 300li.L ~ct.<:t.L3.-J...{l (El{ct. 180- 200 .-J.L qo[li.i =t{li.L~c:O. ~ d.~ li.~~.-J.L qo[ 

180-200 li.lfL. 

M = L + 1-cf x c 
f 

~41:, L = 180, ~ = 300, cf = 240, f = 100 ~.t c = 20 act.i, 

.. 

M= 180 + 300-240 X 20 
100 

= 180 + 60x20 
100 

= 180 + 12 

= 192 

M= ~ 192 

. 3(:X-M) 
J = s 

= -'-'-3(1-'-8---,-1.8';---'-:7;-:;--1_::_9_.!._2) 
44.61 

-12.39 
= 44.61 

=- 0.2777 

j ~- 0.28 

~Lli., ~L'4.<:t. fcl.ct.~~L ~~L fcl.'t>Lli. ~L'!ttL-fcl.ct.~~L ~. 

(3~LtH~l8 : ~b h't..fi-tl ~h.-tt t.tDi!l~C~Uc:t..fi 't~~(rtlt[ ~Lltl~ ~~L 'ttla[ ~-i 't~ ~~a ~~~l~ ~o1..fi ~!l.bct.L-tl 

ltL'tL ~L'tc:Llltl ~tqa[ ~. ~L t.tlt.trl 14L-tltl a~ h't..fi..fi ~Lltl~ ~~L ~~~~U-t ~~a bt4c:tt&..fi t.tDi!l~ 

~Let 't~ ~~~ ~~ ~ h -ttfl rl ~o1 rlltl~ ~rlctl fct't>lltrllb..fi OL~Lrl~ b~oi ~l'tl. 

fctotrl ~Lltl~ ~~L 'ttla[ ~lltl~ ~~l 't~ 

~L ~ .-J.L =t{L~L ..{]. ~ '\Kf.L 6000 5800 

il.~.-J.L <li.Lct..-J.L li.~ (~ ) 440 460 

~L~.-J.L <li.Lct..-J.L li.~~ (~) 500 480 

il.~.-J.L <li.Lct.-j >Lli.L@Lct. fcl.=<t<:t..-J. (~ ) 60 52 
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:ctll-ll"'l :ct<l-I.L '4.t:l<ai ~.t '4.t91. ~L~.-t.L (,j,"l$(.~(l{Lctl-li ?.til.<a ~~ql~ l-I.L2 lctt.Ll-lct.i~ OL~[l ~L'4.~ ~.t :ctl-ltL.-t.L ~L~.-t.L 

<l-I.Lct.-t.L Lctct.~~L fAil. ~ct.Cl.l ~Ltlllt~~- ~JI l-1.~, l-1.~~ ~Lit<:LL ~ C\.?.[l..fi~.-t.L ~?1..-t.L t3'4.tLLOL ~~ ~."1. '4.~~[d 

l-I.L2 fA t.L l-lct.~ ltiJ.1{1.~ . 

:cll1-l.l.-tt :ct~l '4.~<ai fcl.tt1-l.rlih : :cll1-l.l.-tt :ct~l '4.~ fcl.tt1-l.rlih : 

j = 
3(X-M) 

j = 3(x-M) 
s s 

= 3(440-500) = 3(460-480) 
60 52 

= 3(-60) = 3(-20) 
----oo- ---s2 

j = - 3 j = - 1.15 

(1) ~.t '4.~~[d l-I.L2 ~~.-t.L <l-I.Lct.-t.i IAct.~~u. ;e~L lctt.Ll-lct.L "HLct ~-

(2) :ctll-I.L"'l :ct<l-I.L '4.t91. lctt.Ll-lct.i~l-li E.L2L& l!ltLL ~. C\.?.[l :ctll-I.L"'l :ct<l-I.L..fi Wfcttt!l..fi (,j,"&~<l-I.Lct '4.~ :oi.ltLct.: ~:ct~ 

'4.-U ~ ~l-1. ~t!J. lt~LtL. 

(3~Lt!~~L 9 : ~ [}h2~l 'L~L 10 1i<tl1-l.l h~<:LL ~'i ~o1..fi 1-I.L~cfi ..fi~ 1;ict(,j, ~- ~L 1-I.L~cfi '4.~efi httl [}h2~..fi ~1-l.rl 

q~ fcl.tt1-l. ~ d .-t!dl h~l : 

fcl.otrl 

l-1.~ :X 

(,j,§<:l~ Mo 

~l-ll~Lct. IA<t<a.-t. s 

. x-M
0 j=-

s 

50-56 = ~ 

- --6 
- 14.4 

j =- 0.42 

[}h2~ A 

50 

56 

14.4 

[}h2~ B 

35 

31 

5.2 

. x-M
0 j=-

s 

35-31 = ~ 

= 4 
5.2 

j = 0.77 

~."1. !l12~.-t.L ~..-(. l-I.L2 l-1.~<:1. lctt.Ll-lct.i~.-t.i ~~L ~ctol~Lct.i !l12~ B l-I.L2:i lctt.Ll-lct.i~ ~etl !l12~ A l-I.L2.-t.L 

lctt.Ll-lct.~.-t.L ~ett.?.[l ct~ ~ C\.?.[l!l12~ B..fi ~l-lct. ~ lctt.Ll-1. ~ dl-1. ~t:\ctltL. 
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(3r:lt!:t~l 10 : ..fi~ ot~Uqc:t. ~ iUl.··U ~~ 1-l.l:(l.-tl t.t.2l~l-tl q<~.l~l (c:t.lbt ~[\t~.Ul-I.L} ~:ll :ut.l~Rl-fctn:t~l-ti 1-l.l'tl 't:t?.il 

~~ :ut.l~RL-fclrt:t~l ~~rlnl..U c:t~ -troo~ ~ rl -tb!l. ~:tl.. 

~~ A-tl t.t.2l~l-tl q<Ll~l-tl ~~-tl B-tl t.t.2l~l-tl q<Ll~l-tl 

fclrt:t~l 1-l.ll-ti 1-l.l'tl fctrt :t ~l 1-l.ll -ti 1-l.l 'tl 

'l-ll:l.t~ x = ~ 40 'l-ll:l.t~ x = ~ 45 

'l-l.l:l.t~ M = ~ 43 'l-l.l:l.t~ M = ~ 40 

J.t. [C{<~.a-t s = ~ 25 J.t. [C{<~.a-t s = ~ 16 

~~ A-tl :ut.l~Rl-fcln:t~ll-l.ll-tl fcl'tl-l.rll~ : ~~-tl B-tl :ut.l~Rl-fcln:t~l 1-l.ll-tl fcl'tl-1. 

j = 
3(x-M) 

j = 3(x-M) 
s s 

= 3(40-43) = 
3(45-40) 

25 16 

= 3(-3) = 
3(5) 

25 16 

= -0.36 = 0 .. 9375 

j = -0.36 j = 0.94 

:ut.L~RI.-[C{ct~~L-tL [q11l'l-lcti~ ~\K.LL~~ :fict (~~-tl. :ut.c:tol~Lcti) :ut.Lt9L t!Ltt ct :ut.L~RI.-[C{ct~~L ~~dctl...O. ~ -troo~ 
t9 :bi.'l-1. ~~c:tltt. :ut.t!I, :ut.L~RI.-[C{ct~~L A-tl. [q11l'l-ld~ :ut.L~RI.-[C{ct~~L B-tl [q11l'l-ld~ ~~dl ~\K.LL~ :fict :ut.Lt9L t9 d.P.Q 
:ut.L~RI.-[qd~~l B ~~di :ut.L~RI.-[qd~~l A :b). ~~ddl...0. ~ "'1.!00~ t9 .. 
(3r:lt!:t~l 11 : ~~ tllULL-tl :ut.L~.$ltll~-tl fcl't~-tl fcl~.ueU:ut.l.~ 1iutqc:t. ~~l-tl :ut.L~RI.-fctn:t~l-tll-1.~~ 72 ~ :ut.-1 

1-1.~~ 75 ~~l ~- :ut.L 1-l.l~rtl 't:t?.il fcl~.ueU:ut."l.~ 1iutqc:t.l ~~l..fi fcl'tl-l.rll tU~l :ut.-1 fcl'tl-l.rll-tllt~l:t ot~llc:tl. 

:ut.t!I, ~~a~...Q. r!'l-l.d :ut.Ltt<:t. -t t!Lc:tl2ll :ut.l'-1.~ [q11l'l-ldl ...0.~-tl :ti?L2ll ~utc:fl~. 'l-l.l:l.t~ M = 72 :ut.-1. 'l-1.~ 
:X = 75 :ut.Ltt<:t. t9 .. 

fcl'tl-l.rll sk = 3 c:x - M ) 

= 3 (75- 72) 

= 3(3) = 9 ~~l 

:.. sk = 9 ~~L 

:ut.t!I, sk > o t!Lc:tL2ll [C{~.L~:ut.l.:bi. ~UJ.qa ~~L:i :ut.L~Rt.-[C{ct~~L It-t [C{111.'l-l.dL ~:mq t9 .. 

--------------------------~( lt~RI. )r------------------------
d'l-ll~l qo[-tL ~'tl ot [C{aL~:ut.L :bi.~ 'l-1.~-tl'l-li ls2<:t.l ~em 5\.~t!l~ ~~ t9 ct...O. 'l-I.L~dl. :bi.Ml ~~- ct 1.{~2[ 

5\.~t!L~ ~c:t:(LL...O. ~\K.LL:1, :ut.L~Rt.-[C{ct~~L ~<~.I.. ct 'i~2ll [q11l'l-lctL-ti r.:t~it~ :ut.-1. :(I.Ltt~ 'l-ll'-I.L ~utc:tl.. 

ct ot :fict r,(l~ qo[...Q. :ut.l ot J.l'l-ll~ 'l-I.L~dl. :b).~6J. ~:fi. :ut.L~RI.-[qd~~ ctttl~ ~:fi Lct11l'l-ldl-tl f.:t~\t~ :ut.-1. :(lltt~ 
'l-l.l'-1. ~utc:tl.. c.i.-1. qo[...Q. 'l-I.L~dl.-tl :ut.L~RI.-[C{ct~~L-tl :ut.L~RI.<U, ~a-t~ :ut.-1. [q11l'l-ldi~ ~utc:fl :(l~'t.U'l{~[l ~~I.. 

~l~l~ 5.1 

1. ...0.~ :ut.Ltt<:t. :ut.L~RI.-[qd~~l 59 ~ll~L ~l~l 500 ~I:Et. tt~~L8~ 21..-.s ~1:{.-Q. ~LP.Lufl.:ut.L-tl otut.L...O. 'l-lioL-1. aoLcl, 
t9 .. :ut.l 'l{L~dl. "i.L (31.{ ttl OL ~:a ~LEf 1:4. tt :c[ -t .-o. :fict [q 111. 'l-ldi~ ~u. 'tl .. 

l~..U ~1~tJ\l.:ut.1..U 1-LL:ll (~~1-l) 1 2 3 4 5 6 7 8 

~lt!~"l...U ~Wll 2 7 10 15 12 7 4 2 
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2. ...[l~:i :au~RI.-Lctd~~l 270 ~l~ Gl~l 21.-~Li.-J.L ~~ ~~ "l.GU...[l ci.(>tLtl (~:GL~L).-J.l :otlltl~ 3~<:t. "til.~ :oi.OL:i 

t9. ct ~L~dl--tl. G"ltt.LOL 3il. 3Lc:f IAtt.<f.-J....[l tt~l:d?.U lct1ll~di3 ~Uitl :ot-1. ct:i :o{P.['t{2.-J. 3:U. 

~-.ui--tt "l.~t..U at.tttS' <~~) 12.0 12.5 13.0 13.5 14.0 14.5 15.0 15.5 16.0 

~l~hl...fi ~~l 5 20 30 47 56 56 37 16 3 

3. ~3 ~3L~--tL wf-1. 1!~[ 3~ctL ~L2 ~~3 3L~~L~ <:O.~a ~~ttouutL (1!~[ IAL-t2~i) :otot...[l ~L~dl...[l~ ~"'f(,j_ "'ictL 

~ufi t9. :otL ~L~dl tt~?.fi 3Lc:f IAtt.<f--t...[l tt~l:d?.fi Lct1ll~di3 ~ultl. :ot-1. ct:i :otP.['t{2.-J. 3:il. 

Ql~<a ~lttLOLL!JtL ('lQ[ ~f.:\2) 5-9 10- 14 15- 19 20-24 25-29 

hllt~l~l..fi ~~l 3 8 4 2 1 

4. :oti3-SL~LL~--tL l:lt~~L 11--tL :ot~m 3~dL IAateif:otl.~ :ott8 .21. . ...[l ~tt...[l:otl.--tL --tqL (3~1.-S ~IAtt.t~i) :otot...[l 

~L~dl ~361. 3il. t9. :otl tt~?.U 3Lc:f IAtt.<f.-J....[l tt~l:d?.U lct1ll~di3 ~Uitl :ot-1. ct:i :o{P.['t{2.-J. 3:U. 

~'t..fi--t'\ -t~l (h~h ~l\tttl) 5-7 7-9 9- 11 11- 13 13- 15 15- 17 

~'t..fi:ot'\..U ~~l 5 12 20 8 3 2 

5. ...[l~ :otLi{c:t. :otL~RI.-Lctd~~L 38 ~tt...[l:oti..-J.L ctl~ 't{~L~L...[l ~3~ (<:t.L"l. ~IAtt.L~i)-1. aotdl t9. :otl ~L~dl--tl. 
G"ltt.LOL 3il. 3Lc:f IAtt.<f.-J....[l tt~l:d?.U lct1ll~dl :ot-1. lct1ll~di3 ~Uitl. lct1ll~dl.-J.L ~l~ ~Llctl. 

c:tl~h ~~l~L..fi ~hlt (<al"l. ~ ) 7 9 10 11-20 21-24 25-36 

~'t..fi:ot'\..U ~~l 2 3 4 7 12 10 

6. 3Ltt-S (>t--ttctdl 35 !Aal.--~.1. ~3 ~L~~i ~--~.1. cttt~L~L <~"IH ott~n:otl.~i) ...[l~ ~~L~ t9. :ott ~L~dl tt~?.U 
3Lc:f IAtt.<f.-J....[l tt~l:d?.U lct1ll~dl :ot-1. lct1ll~di3 ~u.l:lt. lct1ll~dl.-J.L ~3L~ ~llctl. 

~ -tl c:t't~lltl (~"'ll~ OL[~.!\:otl) 0-2 2-6 6- 12 12-20 20-22 

~~-t'\..U ~~l 3 10 7 12 3 

7. tttl:2--t.-J.L ~3 ~UJ.:i q{ 2014.-J.L 60 ~ct~:i dl"l~L--1. ~(@ttt,~~i ...[l~ ~"'f(,j_ t9. :otl ~L~dl--tl. G"ltt.LOL 3il3Lc:f 

IAtt.<f.-J....[l tt~l:d?.U lct1ll~dl :ot-1. lct1ll~di3 ~u.l:lt. lct1ll~dl.-J.L ~3L~ ~Llctl. 

rll'tltl-t ~~tl~ -3° efi-1 ° -1°efi5° 5° efill 0 11° efi19° 19° efi23° 23° efi27° 

~ct~.fi ~w.tl 4 14 20 14 5 3 

* 
5.4.2 t.LL(§~.fi..U 't~lrt (Bowley's Method) 

ltl~~~ ~. ~<a. t.LL(§Q\~ :GL~?.f3L :otlltl~d lct1ll~dL:i ~L"l :otLi{c:t. t9. :otl ~L"l :GL~P.[3I....[l R4[d "l~ :otlltl~d 
t9. ct~i ~1KI. ltl~~LL actL~i :otLct<:t. t9 1 "lct1ll~ :otL~RI.-Lctd~~L~i t.i.-1. :GL~ef3(. Q1 :ot-1. Q3 ~ ~~~ M (= Q2)?.fi 

~~~ :aid~ ~Ldl --t?.fi.' :ottfi lct1ll~dl Sk:il-t~i{llt ~L"l -iiutctctL :GL~ef31.--ti :oid:il Q
3 

- M :at-1. M- Q
1

--LL 8tttt.l.ot 

3~ctL~i :otlct t9. 
:ot~fc:J;, IA1ll~dL = sk = (Q3 - M) - (M - Q1) 

.. sk = Q3 + Ql - 2M 

:otl"l~ lct1ll~dl.-J.L ~ ~L~.-J.L :otG-tt.L~ 3tt.1. ct~i "'i~ 1 "'i :otL~RI.-Lctd~~L It--t lct1ll~dl lt~Lctd ~Ltt., dl 

Q
3 

- M > M - Q1 ~Ltt.. 

. . Q
3 

+ Q1 > 2M ~ltt.. 
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a& :utL'!Rl-Lcld~~L ~~L Lcl'bl+t.dl ~:mqrl, ~Ll{ dl Q
3 

- M < M - Q
1 

?.l.Ll{. 

. . Q
3 

+ Q1 < 2M ?.l.Ll{. 

:ut~ a& :utL'!Rl-Lcld~~L ~!Ad ~Ll{ dL Q
3

- M = M- Q
1 

?.l.Ll{. :. Q
3 

+ Q
1 
= 2M ~Ll{ dL Sk = 0 ?.l.Ll{. 

=1..Lg,~3L Q
1 

:ut~ Q
3 
~ +t.l:l.L~ M ~ l{UJ.qa :ui.d~ort.L d~Lqd-ti ~e.LL Q

3 
- M =ut~ M - Q

1
-i.L d~Lqd-ti 

~e.LL~ d ~e.LL-i.L ~~qLUJ.L q~ <~·W>Lql~ Lcl'bl+t.dL:i ~litlft ltl'-l fclltltrllb lttlt ~. :utl+t., Lcl'bl+t.di3 j +t.L2 c.t.L8cll.:i 

~?(. ..Q~ ~"'(C>i. +t.~ ~ : 

. (Q3-M)-(M-Qt) Q3+Qt-2M 1- -
- (Q3 -M)+(M -Qt) - Q3 -Qt 

~l ~?l--tL (3tL~1;)Lell lttllrlL fcl.ltltrlL--tLltL'-l-1 c,u(34\--t1 fclltltrl[b btl ~. :utL'-l~ O(ll~fi~ t§l~ 1 (Q
3 

- M) :ut~ 

(M- Q
1
) ~+t. c.l.~ ~e.LL l:t.ort. ~Ll{, dL ~ ql«t.Lcl3 ~WLL"i.L f.t~ttlll ~e.LL"i.L d~Lqd d"i.L ~~qLUJ.L 3~di ort.Lort.L 1 ~~"'.L 

I
<Q -M)-<M -Q)I 

~(.t) li.Lir. d~ (Q:-M)+(M-Q:) ~ 1 :. lc.t.L8cll.ort.L Lcl'bl+t.dl3j I~ 1, 

--tll:t.: 

(1) ~l{L~ 'ds~-t.L t9L~Lql~ :utL'!Rl-Lcld~~L ~Ll{ cl{L~ :utl "t tL<fA[d~ Lcl'bl+t.dlort.L f.t~ttlll :ut~ ~lttlll +t.L'-ll{UJ.c{l 

(2) ~L..fil{ ~~~Lli.Lort.L 8'-ll{LOL ~2€1. 1 =1..Lg,~3L :ut~ +t.l:l.L~ort.l 8'-ll{LOL~ Lcl'bl+t.dl l{UJ.qqL..fi ~Ll{ cl{L~ c.t.L8cll. 

tL<fA[d 8'-ll{Lofi ~. 

(§~L~~~l 12 : c:Llt[ ~~ ~~~~l-1 ~b ~ut ~b ltl~lt[ ?.l.~~l Cl~~l~ (:a~)..fi ltl~rtl. ..fi~ ~"tc.t lttlt~ ~. rll rt 
ltl~rtl. '-l~efi C>t.L(34\..fi '-l<fAlrtefi fclltltrll :ut-i fclltltrllb tLlltl : 

Cl~~l~ (:a~) 6 7 13 5 15 20 

~c:L~1..fi :ei~l 10 5 3 8 3 2 

~ht?.t+t. ?.t~ai q~~L~ (~lfi) :utqc:ll.3-tl.~ =1..L&dL z+t.+t.i oll.oel.I.L c.t.L~ =1..1.g,~3l. Q
1
, Q

2 
(= M) :ut~ Q

3 
ll.lll{l~ :ut~ 

C>t.L8clJ.ort.L ~?L..fi +t.~~~ Lcl'bl+t.dl :ut~ Lcl'bl+t.di3..fi OL~LdiJ. 3iJ.~. 

Cl~~l~ (:a~) 
~Cl~l..fi :ei~L 

cf 
f 

5 8 8 

6 10 18 

7 5 23 

13 3 26 

15 3 29 

20 2 31 

~i n = 31 
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lt~l-t ~~~hQ 1 = (n; 1)~l :oJ.ctal.h.-t....[l []~ct. 

= ( 
31

: 
1
) ~L :oJ. ctal.h-t ...[1. []~ct. 

= 3f ~L :oJ. ctal.h-t...[l []~ct. 

= 8~l :oJ.ctc:lih.-t....[l []~ct. 

cf.-t.l hta~~i o&ct.i, 8~l :oJ.ctc:Uh.-t....[l []~ct. 5 t9. 
Ql = 5 ~l{l 

M = (n; 1)~l :oJ.ctal.h.-t....[l []~ct. 

M = (31
;

1
} ~L :oJ.ctal.h-t...[l []~ct. 

= 3{ ~L :oJ. ctal.h-t ...[1. []~ct. 

= 16 ~L :oJ.ctal.h-t...[l []~ct. 

cf .-t.l ~ta~~i o&ct.i, 16~l :oJ.ctc:Uh.-t....[l []~ct. 6 t9. 
M = 6 ~l{l 

«!dltt~tls~ Q
3
= 3 (n; 1)~l :oJ.ctc:Uh.-t....[l []~ct. 

= 3 ( 314+ 1) ~l :o{ ctc:Uh.-t. ...[1. []~ct. 

= 3 (
3J) ~L :oJ.ctal.h-t...[l []~ct. 

= 3(8)~L :oJ.ctal.h-t...[l []~ct. 

= 24~L :oJ.ctal.h-t...[l []~ct. 

cf .-t.l hta~~i o&ct.i, 24~l :oJ.ctc:Uh.-t....[l []~ct. 13 t9. 

fct~l-trllh 

Q3 = 13 ~l{l 

sk = Q3 + Ql - 2M 

= 13 +5-2 (6) 
= 18- 12 

= 6 

sk = 6 ~l{l 

j 
Q3+Q1-2M 

= Q3-QI 

= 13+5-2(6) 
13-5 

18-12 = 8 

6 = 8 

j = 0.75 

:utlh.$l~LL~, ~~:(~l 11 
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(3~l~~~l 13 : ql{ 2014'il 100 ~Cl~ltl ~h D6 ~ .. h..fi 5 llll"tl~lltl lttJ\l ~~h ~Cl~ lbC-ttt~Ol ltll ~lq_~l ~h..(t 
~"tt.Li ~L~Rl-fcl.n~~l ..U~ ~ott.t ~. ~l q~~ t.tL(34\..(t q"[rt~ fcl.'tltdlh llU~L. 

~h..U ~"tll 0- 199 200-399 

~c:L~'\..U ~"tll 10 13 

~h..U ~"tll 
~q~'\..U ~"tll 

f 

0-199 10 

200-399 13 

400-599 17 

600-799 42 

800-999 18 

~-l n = 100 

~~Pl. ~~~h Q 1 = (~)ll.L ~Cl.c:t.Lh'i..O. lEll.d 

= ( 1~0) ll.L ~Cl.c:t.Lh'i..O. lEll.d 

= 25ll.L ~Cl.c:t.Lh'i..O. lEll.d 

400-599 600-799 800-999 

17 42 18 

cf 

10 

23 

40 

82 

100 

cf'il hl<:Lll.ll.i ~di, 25ll.L ~Cl.c:t.Lh'i..O. lEll.d 400- 599 'il qo[ll.i ~ll.L~cll ~ d~ Q
1 

'il qo[ 
400- 599 ll.Ul. :. qo[ ~ll.L~~I. 1{UJ.qdi, Q

1
'1L qo[ 399.5- 599.5 ll.Ul. 

~41:, L= 399.5,% = 25, cf= 23f= 17 ~."1. c = 200 ~

Q1 = 399.5 + 251~23 X 200 

= 399.5 + 2 ~;oo 

400 = 399.5 + 17 

= 399.5 + 23.5294 

= 423.0294 

Q, = 423.03 ~h 

ltl:.tl~ M = (~)ll.L ~Cl.c:t.Lh'i..O. lEll.d 

= ( 1~0) ll.L ~Cl.cilh'i..O. lEll.d 

= 50 ll.L ~Cl.cil.h'i..O. lEll.d 

cf'il ~Lc:t.ll.ll.L ~di, 50 ll.L ~Cl.cilh'i..O. lEll.d 600- 799 'il qo[ll.i :ctll.L~clJ. ~ d~ M'il ~f.i.Cl.L~h 
qo[ 600-799 ll.Ul. :. qo[ ~ll.L~~L 1{UJ.qdi, M'iL qo[ 599.5-799.5 P.l.Ll{. 
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n 
~ct, M = L + 2-cf x c 

f 

~JI, L = 599.5, ~=50, cf= 40f= 42 ~.t c = 200 ~-

M = 599.5 + 5042
40 

X 200 

= 599.5 + IO~ioo 

= 599.5 + 2~0 

= 599.5 + 47.619 

= 647.119 

M"" 647.12 ~3 

<!rtl~ <t~~b Q3 = 3(~)llL ~Cl.c:t.l.3.-t...O. f8lld 

= 3(1~0)li.L ~Cl.c:M.-t...O. f8ll.d 

= 3(25)li.L ~Cl.c:M.-t...O. f8ll.d 

= 75li.L ~Cl.c:t.i.3.-t...0. f8ll.d 

cf .-tl ~Lc:t.lllli o&di, 75li.L ~Cl.c:t.L3.-t...0. f8ll.d...0. 600- 799.-tL qo[lli :ttli.LqclJ. ~ d.P.(l Q
3 

.-tl. 

~LotCl.L3 qo[ 600- 799 lllfL. :. qo[ ~li.L~~I. ~UJ.Cl.di, Q
3 

.-tl. qo[ 599.5 - 799.5 lllfL. 

3(~)-cf 
Q3 =L+ f XC 

~Jl, L = 599.5, 3 (~) = 75, cf= 40,/= 42 ~.t c = 200 ~

Q3 = 599.5 + 75
:;2

40 
X 200 

.. Q3 

= 599.5 + 35~ioo 

= 599.5 + 166.6667 

= 766.1667 

"" 766.17 ~3 

]
. 766.17+423.03-2(647.12) 

= 766.17-423.03 

= 1189.20-1294.24 
343.14 

-105.04 
= 343.14 

= -0.3061 

j "" - 0.31 

~Lll, ~L'4.c:t. ~L'!Rl-Lctd~~L ~~L lct"Lll ~ dll 3~Cl.Ltf.. 
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~~l~l (~~~ 2--l) 4 ?.[l :ut1~ 4-7 7-10 10-13 13- 16 16-20 20 :ut~ a_?.[l c:t~ 

~tt..U:ut1..U ~~l 26 119 198 86 39 20 12 

:utltt<:t. :utL'!Rl-(qd~~L ~<K1.L t9.sLcU~ t9 ct~ [q"Lli.dl-j li.L'4. t.t.Lt3clJ...{l '4.~Lct~ "'f li.iJI.. :utl li.Ll lt~li. ~ds~~, 

li.lcl.t~ :ut."t ~dltt ~ds~~..{l OL~Ld:fi ~:a~. 

q~l~l (~~~ 2--l) ~tt.ft:ut1.ft ~~L f 

4 ~:uti.~ 26 

4--7 119 

7-10 198 

10--13 86 

13-16 39 

16--20 20 

20 :ut."t 21.~ ~ 12 

~1. n = 500 

~etlt ~d,etb Q, = (~)li.L :utqal.~"i..fii:Eli.n 

= ( 
5~) li.L :utqal.~"i..fii:Eli.n 

= 125li.L :utqal.~"i..fii:Eli.n 

cf 

26 

145 

343 

429 

468 

488 

500 

cf""LL ~t<:t.li.li.i "'ini, 125li.L :utqal.~"i..fii:Eli.d 4- 7--ll qo[li.i ~li.Lttcll t9 21.~ Q
1
""LL qo[ 4- 7 li.iil.. 

~ct. Q, = L + %-cf X c 
f 

:uttfi, L = n ."1. ~ 4, 4 = 125, cf= 26,!= 119 :ut c = 3 t9. 

Q, = 4 + 125-26 X 3 
119 

= 4 + 297 
119 

= 4 + 2.4958 

= 6.4958 

.. Q, "" 6.50 ~~~ 2--l 

lt~~M= (I) li.L :utqal.~--l..fii:Eli.n 

= ( 5~0) li.L :utqc:li~""l..fii:Eli.d 

= 250li.L :utqal.~"i..fii:Eli.n 

cf ""ll ~L<:t.li.li.L "/idi, 250li.L :utq~-1....0. l:&li.d 7 - 10-i.L qo[li.i ~li.Lttc:ll t9 ct~ M..U. qo[ 7- 10 li.iJI.. 
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n 
M = L + 2-cf X c 

f 

:ott£1:, L = 7, ~= 250, cf= 145,!= 198 :ot~ c = 3 ~-

M= 

= 

= 

= 

= 

.. M "" 

7 + 250-145 X 3 198 

7 + 105x3 
198 

7 + 315 
198 

7 + 1.5909 

8.5909 

8.59 ~~':(. 2"1. 

= 3 ( 
5~0) ~L :ot ct.c:t.l.3"1. ..U l]~d 

= 3 (125)~L :otct.c:t.l.3"1...fii]~d 

= 375~L :otct.c:t.l.3"1...fii]~d 

cf ""ll 3L<:L~~i "ildi, 375~l :otct.<:LL3"1...fii]~d 10- 13 ""ll qo[~i ~~Lilcll ~ d. ell Q
3 
""ll qo[ 

10- 13 ~Ut. 

~q, Q3 
3(11)-cf 

= L+_4_xc 
f 

:ott£1:, L = 10, 3 {i) = 375, cf= 343,/= 86 :ot~ c = 3 ~-

Q3 = 10 + 375-343x 3 86 

= 10 + 32x3 
86 

= 10 + 96 
86 

= 10 + 1.1163 

= 11.1163 

.. Q3 "" 11.12 ~~':(. 2"1. 
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fcl'tltdlh j 
Q3+Q1 -2M 

= Q3-Ql 

j = 11.12+ 6.5- 2(8.59) 
11.12-6.5 

17.62-17.18 = 4.62 

0.44 = 4.62 

= 0.0952 

.. j z 0.10 

:aull., ~L~Rl-!Ad~IRL lt..-J. IA"Lli.dl lt~Lct t9. IA"Lll.dih ~~..0. ..-J.~h t9 ct.?.ll ~L~Rl-!Ad~IRL :cU:l:t.ddL..O. ..-J.~h 

t9 dli. b~CUtf.. 

(3~L~~~l 15 : :bth ~'t..fi-tl hli<LL~~1-tl ltl~ ~1ct~aL~lt-tl halh1.t a:lLdl ~LCJ:Rl-lCln~~Llti ~ ~Gtlt <Ltl~h1-t1 

~~ctluit 218 ~.t rtlt-tl d~lCld so ~. ci fcld~~l-t1lt~~ 112 ~1~ n1 fcl'tltdlh ~u~t1. 

~41:, Q
3 

+ Q1 = 218, Q
3 

- Q1 = 50, M = 112 

= 218-2(112) 
50 

218-224 = 50 

-6 = 50 

j = - 0.12 

(3~l~~~l 16 : :btb :ct~d ~lCJ:Rl-lCld~~lltt t.t~ah 84 ~. ci lt~lt <ltl~h 68 ~1~ n1 ?llci <ltl~h ~u.~1. 

~LCJ Rt.-!Ad~IRL ~fAd t9 ct.?.il !A"'.li.dlh j = 0 ~Uti.. :X = M = M t9 ct.?.il M = M = 84, M = 84 ~-1_ 
~ 0 0 

j = 

0 
Q, +68-2(84) .. = Q,-68 

.. 0 (Q3 - 68) = Q3 + 68 - 168 

.. 0 = Q3- 100 

.. Q3= 100 
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(3~LtH~l17: ~h ~llUJ.l""ll fctEtl?.[(:ut.L""ll c:u[l(h 't~~l""ll ~hOi( fct1ll.tt""ll 't~~lll-l.""ll ~~L..fi 1-l.l~rl\ ..fi~ 1j0i(t.t lU\.d et~a 

~. 061-li 25 % Rat?.[(:ut.1""LL ~~L 2s ~~L h~rli :ut.1~L 1-~.ti\a ~. ~L~ :ut.~ 75 % fctat?.[(:ut.1""LL ~~L 47 

:ut.1~L 1-~.ti\a ~. ~ fctat?.[(:ut.l""LL ~~L""LL fct1ll.1-lrlih 0.4 t!Ltt ct11-l~..t~.~ ~u~l. 

:ut.tii 25 % :ut.c:tal.3"1....fi [&'l{d 28 ~~L 3~di :ut.l.m ~. :. Q1 = 28 

75 % :ut.c:t<:M""l...fi [&'l{d 47 ~~L 3~di :ut.l.~t ~- :. Q
3 
= 47, j = 0.4 

~q j = 

04 
_ 47+28-2M 

. - 47-28 

04 
_ 75-2M 

. - 19 

0.4 X 19 = 75 - 2M 

7.6 = 75- 2M 

2M= 75-7.6 

2M= 67.4 

M = 33.7 ~~l 

5.5 R1ll1-lrlih 1iutc:tc:tt..fi CJi-1 't-'lrl:ut.1..fi t!a""lt 

3L<:f [\l~:cf""l...fitL-'[ct :ut..t 6ttt3cll....fitt"rct""'-L t3tt~LOL3:fi ~u~a [q1ll'l-l.di3...fi [&'l{d :ttl'l-I.L.4{ :fict ~H1>fi 'l-I.UJ.dl "i?.ll 

3L~~L 1 ~.t tt"rct:ut.L'l-li :tt~~L~L""li [G{........j, 'l-lltLL""LL t3tt~l.ot etl~ ~- 3L<:f [\l~:cf""l...fitt-'rct'l-l.i :tt~~L~L 'l-lltL 'l-l.l:.l.t3, 'l-1.\:.l.t~ 

:ut..t 6t~a3 ct&tt~id l-l.'l-I.L@Ld [q:'l.l.a""".""LL tt~L t3tt~l.ot 3~c:tL'l-li :ut.Lct ~- "'rtt.L~ 6i.Lt3cll....fitt"[ct'l-l.i [q"'.'l-ldi3 ~lll:t.c:tl 

~L...fi~ 'l-lltLL :'l.l.~?.f3L""LL t3tt~LOL 3~c:tl'l-li :ut.Lct ~. :ut.L'l-1., ~.t tt"rct:ut.l.'l-l.i [q"'.'l-l.di3...fi OL~Ld:fi 3~c:tl'l-li [G{........j, 'l-I.LtLL""LL 

t3tt~LOL etl~ ~. 

6i.Lt3cll....fitt"(ct...(l :fict [q"'.'l-l.di3 'iiutc:tc:tL...fi OL~Ld:fi ~ 3L<:f [\l~:cf""l...fi :fict [q"'.'l-ldl3 'iiutc:tc:tL...fi OL~Ld:fi 3~dl 

:tt~UJ. ~-

3L<:f [\l~:cf"""....fitL-'[ct?.[l 'iiutcta [q"'.'l-ldi3...fi [&'l{d 6i.Lt3cll....fitt"[ct 11HL ~u~a [q"'.'l-ldl3 3~dl c:t~ [q.PcL:tt...fi~ ~ 

3L~~L 1 6i.Lt3cll....fitt"rct?.Q. [q"'.'l-ldi3 ~lll:t.c:tL'l-li :'l.l.~?.f3L""".L t3tt~l.ot etl~ ~. :'l.l.~?.f3L ~lll:t.c:tl 'l-I.L2 'l-I.L~dl""".L qhd 'l-1.\:.l.t""li 

50% :ut.c:taL3""LL""LL t3tt~l.ot etL~ ~- 3L<:f [\l~:cf"""....fi :fid'l-li [q"'.'l-l.di3 ~lll:t.c:tl'l-li 'l-l.l:.l.t3 :ut..t l-l'l-I.L@Ld [q:'l.l.a""".""LL t3tt~l.ot 

etl~ ~. c%-'l-l.i 'l-I.L~dJ.""li d'l-I.L'l-1. :ut.c:t<:M""LL t3tt~LOL'l-li ac:tL~ ~. 

'j~·ll ~..Slc:tLUJ.L :ut.L<!f:n-[qd~~L'l-li [q"'.'l-ldl :ut..t [q"'.'l-l.di3 6i.Lt3cll....fi tt"[ct?.[l Oi( ~ul:[l ~L3L~ ~. 'j~·ll ~..Slc:tLUJ.L 

:ut.L<!f:n-[qd~~L'l-li 3L<:f [\l~=tf""L...fi :fid'l-l.l t3tt~l.o[l. 'l-l.l:.l.t3 :ut..t J.l.'l-I.L@Ld [q:'l.l.a""l""li 'l-lltL 'iiutc:[l. ~L3Ldl "i?.ll. 3L<:f [\l~=tf""L...fi 

:fid'l-l.l [q"'.'l-l.di3 ~lll:t.c:tl 'l-I.L2 [q"'.'l-ldl""LL f.t~'4.1lt 'l-lltL x - M .t J.L'l-I.L@Ld [q:'l.l.a""l""li 'l-lltL q~ <'l-I.LOLc:tL'l-li :ut.Lct ~ "'r~l~ 
0 

6i.Lt3cll....fi :fid?.ll [q"'.'l-l.di3 ~UI:t.c:tl 'l-I.L2 [q"'.'l-ldl""LL f.t~'4.1lt 'l-lltL (Q
3

- M) - (M- Q
1
) .t (Q

3 
- Q

1
) c:t~ <'l-I.LOLc:tL'l-li :ut.Lct 

~. :ut.ltL~ ~ 6i.L6td.t tt~L :ti,'l{Oi(c:[l. <it)~ 1 6l.Lt3cll....fitt"[ct""LL ~::-t. :ut..t 3L<:f (\l~=tf""L...fitt"[ct""LL ~::-L?.ll 'iiutcta [&'l{dt...fi 

~a""LL ~o~ "i?.ll. a& [q"'.'l-l.di3 j = 0 tM~ dl d.~~ ~:'l.l.ct ~ 1 [q"'.'l-ldL.-il. :ut.<'l-I.Lc:t ~ ~2a 1 :ut.L<!f:n-[qd~~L ~UAd ~
<>&1 j = 0 tM~ ~di :ut.Lc:tl f}~L'l-li :ut.L<!f:n-[qd~~L.-il. :ut.L<!f:nc:tZ l:t."i 1 ~~L [q"'.'l-ldl t.~L[c:tdt ~L~ d~ (ot...(l ~L!s. 
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(§t.Lt!:tQLlS : bt :tLt!:tlti :tt!ctL <a1h1..U ltL~h :utL<:lh ~:~1..£1 ltL~rtl-1i ltL'4.1..U~ ~ctt.t wit<a ~. ;t '4.:t?U !Lei: l\:l~~'i 

:ut.t tftL(§cl:\..£1 '4."£rt?U fct'tltrllh ll~~1. 

fctolrll. :tlt!:t A :tlt!:t B 

l-1.1:2{3 x 300 280 

l-l.l:l.!.~M 284 310 

J..l.l-I.L@Ld Lct~<:t.'i s 60 110 

:J..I.~l-1. ~g~ Ql 124 160 

~dl.tt ~g?.i:3 Q3 390 520 

:tlt!:t A : 

hlei: [\:l~~'i..U ~rl fct'tltrllh : tftL(§cl:\..£1 ~rl fct'tltrllh : 

j 
3(x-M) 

j 
Q3+Ql-2M 

= = Q3-Ql s 

= 3(300-284) = 390+124-2(284) 
60 390-124 

3(16) 514-568 = 60 = 266 

48 -54 = 60 = 266 

j = 0.8 = -0.203 

j = -0.2 

:tlt!:t B : 

hlei: [\:l~~'i..U ~rl fct'tltrllh : tftL(§cl:\..£1 ~rl fct'tltrllh : 

j 
3(x-M) 

j 
Q3+Q~-2M 

= = Q3-Q1 s 

3(280-310) 520+160-2x310 = 110 = 520-160 

3(-30) 680-620 = 110 = 360 

-9 60 = TI = 360 

. . j "" - 0.82 :. j "" 0.17 

~L~~ A l-li 3LEf IAtt:cl:'i...[l. :act. ~'1 lct'tl-ldi3 :ut.t t.tL8cll...[l. :act. ~~L lct111.l-ldi3 l-l.ut t9. O(rtl,L~ ~L~~ B l-li 

3LEf IAtt:cl:'i...[l. :act. "'~L lct111.l-ldi3 :ut.t (Jf.L(3cll...[l. :act. ~'1lct111.l-ldi3 l-l.ut t9. ct.P.Q. (,j,.t '4."1:d.P.Q.l-l.ut<:t.L lct111.l-ldi3...[1. g<:t.'i.L 

ttl.ott .-t.P.Q.. 3L8' ~3 116 J..l3L~...[l. '4."[ct~ ~~bi.Ll-1.~0. 3~cfi ~dlct~ t9. 
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~l~ltt 5.2 

1. ~~ ~~"ll.-J.l~i ~:et.~ct. ~~ct.i ~t."l-~t.i ~cU.-J.l.-J.L (3~~( crtt~i).-t.l .-t.'l~.-t.l ~L~Ri.-Lctct.~~l '4.~~1 c..t.LGa'l..{l. 

'Llfl[d~ lcl"l~ct.i~ :tu~tl. ~~ lcl"l~ct.L.-t.l. ~~l~ "'l'~llctl.. 

Gll~( ct~lli) 25 17 20 18 26 22 28 23 

~cu..U.U ~'IH.I.l 22 4 19 11 7 9 3 8 

2. 31 :atl.ai.[O~ 8~'4.Lt..-t. ~~dl .4'4...{1.~1.~ c..t.~H '4.L~a ~L~1;k.!l~i~ ~~'4.L6 ?.tlla 1;k.!l :ol.ot1 ~L<!:Rl-I:Clct.~~L .-a~ 

~"'l'c..t. t9. d. '4.~~ c..t.LCJc:O..-a '4."(d~ lcl"l~ct.l ~~ lcl"l~ct.i~ :tulil. ~~ d..-t.l. l{~l~ ~uctl.. 

~~ttL6' ?.tltGI. 1i.U 100 ~ 300 ~ 500 ~ 700 ~ 900 ~ 1100 ~ 1300~ 

( Gll '1>1. ~ [\l ttL) ~I.~ ~I.~ ~I.~ ~I.~ ~I.~ ~I.~ ~I.~ 

h\l..fi:ut1..fi ~'IH.I.l 0 6 16 19 23 27 31 

3. 2o14 -15 .-t.L q't>[ t.~rvu.-t. 400 -4'4..-a~l..-t.L Cl.=ll.L~l (e"&~ 2.-t.~i) :ol.ot1 ~L<!:RL-I:Clct.~~L.-a~ ~"'l'c..t. t9. :utl ~L~dl 
'4.~~ c..t.L8cll...{l. '4."[d~ [q"l~ct.L ~~ [q"l~ct.i~ :tu~tl. ~~ [q"l~ct.L.-t.l. ll.~l~ ~llctl.. 

~=ll.l~l (~~~ 2..-J.) 20~~~.~ 20-40 40-50 50-75 75-90 90-120 120 ~~ CL!'! 

h\l..fi:ut1..fi ~'IH.I.l 30 70 125 100 40 20 15 

4. cO.~l -4'4...{1...{1. ~~ {Ji.l~~i ct.-t.l ~"'l'--21.~ ~~ ~L:et.~i cO.~L '4.LI:Et.~..{l. ~~~ tt~ ~~Cl.a ~IA:tl.-t.1 ~L<!:Rl-[C{ct.~~l 

.-a~ ~"'l'c..t. t9. d. tt~~ c..t.L8cll...{l. '4."[d~ (C{"'.~ct.~ :tu~tl.. 

~~~l.-t...fi <A..hct~U 

(~~~ ~l\lttl) 
10-12 12-14 14--16 16--18 18-20 20-22 22-24 24--26 26--28 28-30 

~"'l' .. 21..fi ~'IH.I.l 4 10 16 29 52 80 32 23 17 1 

* 

---------------l( :ell~l~L )~-------------... 
• :utl<!:RL-I:Clct.~~l.-t.l :et.l~lrt{ ~d. ~ ~l~.-t.l 'ictl ~ut. t9 : 

(1) =ti!Act. ~l<!:Rl-[C{ct.~~l ~~ (2) (q"(.~ ~l<!:Rl-[C{ct.~~l 

• =ti!Act. ~l<!:Rl-[C{ct.~~l~i ~~, ~l:l.f.:c?.t ~-1. (ot~~..Q f]~ct.l. :et.~l.-t. el.tt. t9 ct.?.tl d..-t.i ~l<!:Rlct:& :et.l~Lrt{ 
~ct cL2~l~ ~~'4...-t.i 'ictl ~ut. t9. 

• [q"l~ ~L<!:Rl-[C{ct.~~l~i ct.-J.l ~L<!:Rlct:fs.-t.L -Slc.(l c..t.l~ ~?.teLl ~~[l c..t.l~.-t.l t9& CL!'! cic..t.Lllcil el.tt. t9. 
• at ~l<!:Rlct:&~i -Slc.(l c..t.l~.-t.l. t9& Cl!'! cic..t.Lllal. el.tt. d.~ ~~l [q"l~ ~l<!:Rlct:& ~&~ ~~ ~~[l ct.~~.-t.l. t9& Cl!'! 

cic..t.Lllcil el.tt. ct~ 't.-t. [q"l~ ~l<!:RI.Cl:fs ~&~. 

• (C{"(.~ct.l ~l'4.Cll ~l2 ~ l{~l~.-J.i ~l'4. Cl'4.~ltt. t9 : 
(1) Lot~tLilt ~l'4. ([q"l~ct.l) (2) ~UtLilt ~l'4. (Lct"l~ct.i~) 

• (q"(.~ct.l.-J.l ~L'4...{1. OL~lct.~ ~~Cll ~L2 ~lc:f ltl.tt.~.-J...{l. '4."[d ~?.l.Cll c..t.L8cll...{l. '4."[d.-J.I. G'4.t(.L0l ~~Cll~i ~Lq t9. 
• [q"l~ct.l.-J.l :elltLilt ~l'4.~ Lct"l~ct.i~ ~~Cll~i ~Lq t9. 
• [q"l~ct.i~.-t.l. (C{«tl~ :et.l~lrt{ ~d.- 1 ~ + 1 ~~ el.tt. t9. (C{~r'e :cio&ou~i [q"l~ct.i~1 ~L'4.- 3 ~ + 3 ~~ 

el.tt. t9. 
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l'Pltll.~ \}-1&C:'P~-~~1l<t 
LOZ 

·~,_. hW16 lJl~ sw '@~ TPlt'R~ lJach tp~1lt lf.l~1ltt (p) 

·@ -em~ TPlt'R~ ~'Qtl: 1'Pc~ (TI) 'tl= W 1&c'P~ (:J) 

·@ -em~ 1'Plt'R~ ~1~b 1'Pc~ (TI) 1&c'P~ 'tl= W 1&c'P~ (q) 
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4 . ...0.~ ~"'{(>t ?L~L :otL'!Rl-IAd~~L li.L2 li.l:l.f.qdf ~[d..-ti ~ li.L'-1. :otLtLqLli.i :otLcta t9. ?L~tt :otL'!Rl-IAd~~u. 

~~ t.t~a~tt t9. :otl ?L~tt :otL'!Rl-IAd~~ll £sql ll~L~...O. lcl"'.li.dl lt~Lct t9 ct "'f!Sllql.. 

(i) :otL'!Rl-IAd~~l A li.i t.t~a~ = 100 :ot-1. li.l:l.f.~ = 116 

(ii) :otL'!Rl-IAd~~l B li.i li.l:l.f.~ = 142.8 :ot-1. li.l:l.f.~ = 142.8 

(iii) :otL'!Rl-IAd~~L c li-i li.l:l.f.~ = 208 :ot-1. li.~ = 192 

(a) :otL'!Rl-IAd~~l A =tif.l:t.d, :otL'!Rl-IAd~~l B ::e~L lcl"'.li. :ot-1. :otL'!Rl-IAd~~l C lt.-t lcl"'.li. t9. 

(b) :otL'!Rl-IAd~~l A ::e~L lcl"'.li., :otL'!Rl-IAd~~l B lt.-t lcl"'.li. :ot-1. :otL'!Rl-IAd~~l C =tif.l:t.d t9. 

(c) :otL'!Rl-IAd~~l A lt.-t lcl"'.li., :otL'!Rl-IAd~~l B =tif.l:t.d :ot-1. :otL'!Rl-IAd~~l c ::e~L lcl"'.li. t9. 

(d) :otL'!Rl-IAd~~l A lt.-t lcl"'.li., :otL'!Rl-IAd~~l B ::e~L lcl"'.li. :ot-1. :otL'!Rl-IAd~~l c =tif.l:t.d t9. 

s. ~~ :otL'!Rl-IAd~~Lli.i t.t~~ ~ li.~ ~~di 2 q~tl~ t9. :otl :otL'!Rl-IAd~~L £sqL ~L~'d, t9 ? 

(a) ::l.'!~l lcl"'.li. t9. (b) =tif.l:t.d t9. (c) lt.-t lcl"'.li. t9. (d) ~~ ~& ~~ltt "1.~. 

6. :otL'!Rl-IAd~~Lli.i a& Q
3 

+ Q
1 

= 60 :ot-1. M = 30 ~l.tt, dl 21....0. lcl"'.li.dl li.L2 ~~ lclltl.-t ~l~ t9. 

(a) :otL'!Rl-IAd~~L q!:! lcl"'.li. t9. (b) :otL'!Rl-IAd~~L :uti.~ lcl"'.li. t9. 

(a) 3 (b) -1 

8. ::e~L lcl"'.li. :otl'!Rl-lcld~~l li.L2. ~~ lclltl.-t "!.~ t9 ? 

1 
(c) 3 (d) 0 

(a) li.l:l.f.~...(l (El{d li.l:l.f.~ :ot-1. t.t~~...[l (El{d ~~di :otl.t91. ~l.tt t9. 

(b) ?(l a& =<Lg~~ :at -1. l{ l:l.f.~ q~ .-tl ~d~'d, ~e.(.' l{ l:l.f.~ :at -1. lll!l.l{ =<Lg~~ q ~ .-tl ~d~.-tl ~e.(. ~~di :uti.~ ~1.?.!. t9. 

(c) :otl'!Rl-lcld~~Lli.i :otl'!Rlqz.-tl t9& -SLc.{l t.tl~ q!:! ~=<Lltlat ~Ltt t9. 

(d) ?[to& :t.Lg~:ot-1. l{l:l.f.~ q~.-ti ~d~'d, ~e.~., l{l:l.f.~:ot-i.lll!l.li.=<Lg~q~.-tl~d~.-tl ~e.t.~~di q\:{l~ ~l.ttt9. 

9. =tif.l:t.d :otL'!Rl-IAd~~l li.L2 ~~ lclltl.-t ~l~ t9 ? 

(a) Q3 = 2M - QI (b) Q2 - Q3 = Q2 - QI (c) Q3 + QI > 2M (d) Q3 + QI < 2M 

10. a& (M- x) = - t s dl j ...[l (El{d Js2clll!l.Ltt ? 

(b) ~ (c) = -1.5 (d) 0.15 

11. (i) ::e~Llcl"'.li. :otL'!Rl-IAd~~Lli.i :ot-1. (ii) lt.-t lcl"'.li. :otL'!Rl-IAd~~Lli.i li.l:l.f.qd( ~[d..-tL ~ttl li.LtL...O. (El{d 

~h.O. ~ ~1.?.!. t9 ? 

(a) (i) li.~ (ii) t.t~a~ 

(c) (i) t.t~~ (ii) li.l:l.f.~ 

(b) (i) l{l:l{~ (ii) t.t~~ 

(d) l{~' l{l:l.f.~,~~(El{dlclil.~~~&~~ltt "1.~ 

12.lcld~~l X .-tllcl"'.li.di~- 0.99 :ot-1. lcld~~l Y .-tllcl"'.li.d~ 0.90 ~Ltt, dl ...0.~.-tlli.i2(1 ~~ lclltl.-t ~l~ t9? 

(a) lcld~~l X ~ lcl"'.li. t9. (b) lcld~~l Y ~ lcl"'.li. t9. 

(c) ~~~JhL&ltt ~- (d) lcld~~LX:ot~lcld~~l Y ..fl.lcl'tli.dl~:R"l.lllli.l~llll t9. 
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13 . ..fi~··U ~ 3~ LclltL--1. "i.~ t9 ct ~Llct.L. 

(a) Q
3 

+ Q1 > 2M ~L~ dl Lcld-:t~L It--t Lcl~li.dl lt-:tLCt t9. 

(b) ~.U..fi~ ~~-:tl~L--I.L t3tt.~l.oL2{1. (>t.Lt3cll--tl. Lcl~li.dl3 ~Llltct.Ll-Li ~LCt t9. 

(c) 3L<:f 1:'4.~~--t..fi ~dli.l ~<:t...fi ~3li...fi ~~":(. ~":(. 3-:tc:u L-1.-:tttllt l-I.Ltt.-1. J.tli.L@Ld Lcl~<:t.--1. ct.~ (l{LOLct.Ll-Li ~LCt 

t9. "'ftt.L~ (>t.L(3clJ...{l tt.<fA[dl-l.i ~tl~3--I.L dqlct.d ct.~ L-1.-:tttllt l-I.Ltt.-1. (l{LOLct.Ll-Li ~LCt t9. 

(d) Lcl~l-1. ~L'!_ttl-Lcld-:t~Ll-Li (>t.~<:t.3..fi (,j_-1_ (>t.L~ ~-:t~ :aid~ ~LCt<:t. ~ct.<:t.L3--t..fi ~L'!_ttl ~li.L--1. ~ct Lcld~d 

?.til. a ~1.~ t9. 

14 . ..fi~--tl ~ 61 LclltL--1. ~L~ t9 ct ~Llct.L. 

(a) at ~li.l'e--tl ~ct.~ (>t.~<:t.3..UI:&li.d?.ll (tj_-i. (>t.L~ ~li.L--1. ~ct Lcl~d ~~ ct-1. Lcl~l-1. ~L~-Lcld-:t~L 3~ t9. 

(b) li.l:l.L~2{1. :ol.[dl-1. ~tl~3L--LL :oi.d-:t--LL dqlct.d--ti 1;!._<:tl.L :cirtd ~L'!_ttl-Lcld-:t~Ll-Li ~li.L--1. ~1.~ t9. 

(c) a& Sk > 0, dl x > M ~-1_ x < Mo I!I.L~. 

(d) a& Sk < 0 ~L~ dl x < M ~-1_ x > Mo 

( l?t~lOl B) 

..fi~--tl J.tA•·il--tl ~h <:U~l-1.[ ~c:utJt ~ltt.L : 

1. IA~l-Ldl ~2a ~ ? 

2. :cirtd ~L'!_ttl-Lcld-:t~L 3L-i. 3~ct.L~ ? 

3. ~L'!_ttl-Lcld-:t~Ll-Li Lcl~li.dl t9 ctl-1. !r!-I.L~ 3~ct.L~ ? 

4. Lcl~l-1. ~L'!_ttl-Lcld-:t~Ll-Li li.l:l.L~--LL ~L--1. Lcl~ ~ 3~~Ll ? 

5. ~L'!_ttlc:t.Z !iL-:tL Lcl~li.dl !sc(l ~ct --till I!I.L~ t9 ct ~li."'SS.ct.L. 

6. Lcl~l-Ldi3 ~2a ~ ? Lcl~l-Lc:ti3..U l:&li.c:t--tl. Lcl«tH ~LLct.l.. 

7. 3L<:f ltl.~:d:--t..fi tt.<fA[dl-l.i Lcl~li.dl~ li.L'-1. ii.UJ.ct.ct.L li.Ll 3~i 3~i li.L'-LL--I.L t3tt.~l.oL 3-:tct.Ll-Li ~LCt t9 ? 

8. (>t.L(3cll..{l tt.<fA[dl-l.i Lcl~li.dl~ li.Ltt. ii.UJ.ct.ct.L--LL ~Litl-:t ~Llct.L. 

9. 3~ tt.<fA[d2{1.1{UJ.2t<:t. Lcl~l-Ldi3..fil:&li.d ~ LclJU~..fi~ t9 ? 

10. Lcl~li.dl3 ~Lttllt li.Ltt. t9 1 L-1.-:tttllt li.Ltt. ? 3L-:t~L ~Ltt.L. 

11. ~~L~ '1~-LL t9~Lct.LUJ.L ~L'!_ttl-Lcld-:t~L ~-1_ ~L'!_ttl-Lcld-:t~Ll-Li ~3 3-:tdi ct.~ (>t.~<:t.3 ~L~ ~L~ Lcl~li.dl3 3~L 

~:~L 2{1. 1{ UJ. ct.~Ll ? 

12. ~~li.L--1. qo[ci.(>t.L~ct.LUJ.L ~L'!_ttl-Lcld-:t~Ll-Li 3L<:f ltl.~:d:--1. tt.<fA[d2{1. Lcl~li.dl3--LL 1j.,<:tl--LL Lcl«<H ~Llct.L. 

13. ~3 ~L'!_ttl-Lcld-:t~L--LL ?I.~L ~tl~3L 42, 36 ~-1. 40 t9, dL ct ~L'!_ttl-Lcld-:t~L--LL J.t3L-:t ~Llct.L. 

14. a& 31.~ ~L'!_ttl-Lcld-:t~Ll-Li (Q
3 

- Q
2

) < (Q
2 

- Q
1
) ~1.~ dl. ~L'!_ttl-Lcld-:t~L..fi Lcl~li.dl--LL J.t3L-:t ~Llct.L. 

15. ~3 li.L~dl.--tL ~L'!_ttl-Lcld-:t~L--LL li.l:l.L3 ct--LL li.l:l.L~ 3-:tdi 2 ct2<:t.L ~Lf.9L t9, dL ct ~L'!_ttl-Lcld-:t~L..fi 

Lcl~li.dL--tl. J.t3L-:t ~LLct.l.. 

16. ~3 li.L~dl. li.Ll Q
3 

+ Q
1 
= 125 ~-1_ M = 62.5 t9, dl ~L'!_ttl-Lcld-:t~L..fi Lcl~li.dl :oi.ot ~ 341. ~L3L~ ? 

17. ~3 ~L'!_ttl-Lcld-:t~Ll-Li x = M = M
0 
= 48 t9. ~L ~L'!_ttl-Lcld-:t~L--I.L Lcl~li.dl3 :oi.ot ~ 341. ~L3L~ ? 
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..fi~""ll lt.R.""ll""ll GtCI.lt.t. ~ll~l : 

1. [C{'b(.'l{dl""ll J.t~l~ Is2C:ll €9 :at~ 3~l 3~l €9 ct. ~llctl. 
2. [C{'b(.+t.dl""ll J..I.3L~, :ct~~l~L""li +t.l'4. d~l <l.tl~3L""li =l:l!l.l""l :atlir:ct+t.i ~~L[ctl.. 

3. ~[i:Ld :atL~RI.-[qd~~L""li 31.1:5' '4.~L &t <:Lilt~ll ~llctL. 

4. [C{'b(.+t. :atL~Rl-[qd~~L""li 31.1:5' '4.~L &t <:Lilt~ll ~LlctL. 

5. ~3 :atL~RI.-[C{d~~L..O. [C{'bl+t.dl sk =- 2.8 €9. a& d."il. {,f,§<:L3 48.8 ~1.~ dL +t.l:l.Lh ~i:l.ltl.. 

6. ~[i:Ld :atL~Rl-[C{d~~L+t.i &t :air:ct+t. <ttl~3l."il. :ct~ctLutl. 138 €9, dL d.""ll. +t.l:l.L=I:I!l. :?s2al. ~L~ ? 
7. ~31t""l [C{'b(.+t. :atL~RI.-[C{d~~L"il. [C{'b(.+t.di3 0.75 €9. a& J..L.[C{<~.a""l20 :at~ +t.l:l.Lh 37.50 ~1.~ dt. +t.l:l.L=I:I!l. ~U.Iit. 

s. ~3 [C{'b(.+t. :atL~Rl-[C{d~~L"il. +tl:l.L3 d.""LL +tl:l.L=I:I!l.~ 3 ct2c:i:l. ct~ €9. a& :atL~Rl-[C{d~~L"il. [C{'b(.+tdi3 0.75 ~1.~. 

dL J..L+t.L@Ld [C{<t<:L""l ~i:l.ltl.. 

9. ~3 :atL~RI.-[qd~~L+t.i Q
3 

- Q
2 

= 2 (Q
2 

- Q
1
) ~1.~ dL j ~i:l.ltl.. 

10. ~3 :atL~Rl-[qd~~L+t.i [C{'bl+t.dl Sk = - 6.6 :at~ <ttl~3 [C{<~.a""l = 22 ~1.~ dL j ~i:l.~tl.. 

11. ~3 [C{'b(.+t. :atL~RI.-[qd~~L +t.L2 +t.l:l.L3 = 40, {,f,§<:L3 = 46, Q
3 
+ Q

1 
= 76 :at~ Q

3
- Q

1 
= 20 €9, dL (Jf.LGcll"il. 

[C{'b(.+tdi3 ~U.~tl.. 

12. '(Jf.L8cll..O. '4.~r:ct~ 'iiutcta [C{'b(.+t.di3, 3L4 r4.~:J"i..O. '4.~r:ct~ 'iiutcta [C{'b(.+t.di3 3~di ~ [C{.su:ct..O.~ ""l~' 

d (q\:{L""l :ct+t."1SS.Cll. 

13. ~3 :atL~Rl-[C{d~~L""LL ?L~L <ttl~31. 76, 98 :at~ 40 €9, dl. j ~U.~tl. :at~ ct. [C{'b(.+t.dL"il. J..L3L~ ~LLctl.. 

14. &IS~ :atL~f:d-[qd~~L..U. [C{"'.+t.di3 0.85 €9. a& d...U. +t.l:l.Lh ~<:L3?U 3.4 ct2c:i:l. ctltl~ ~~ dt. ct.j [q<~_~~L ~U.Iit. 
15. 31.1:5' ~3 :atl~Rl-[qd~~L+t.i X + MD = 82, X = 44 :at~ s = 12 ~1.~ dl [C{'b(.+t.di3 ~Uitl. 

( fcl~LOL D J 

..fi~""LL lt.R.""ll""ll otCI.Lt.t. ~ll~l : 

1. 3L4 [tt~:c[""l..Q. [C{"'.+t.di3 ~Uitctl..O. tld ~3+t.i :ct+t."1SS.Cll. 

2. [C{'bl+t.di3 ~llltctl..O. (Jf.L8cll..Q. tld '4.~ ~3 ""Lllt <:L"l.L. 

3. 3L4 [tt~:c[""l""ll ~?1. j = 3 rx~M) ""LL G'4.~L0l 3~l ~o&oi:l.+t.i 3tl [C{'b(.+t.di3 ~llltctl+t.i :atlct €9 ct. ~llctl. 

4. ~t""l [C{'b(.+t.dl :at~ ~~L [C{'b(.+t.dL"il. dqlctd ~f.L:ct~ :at~ :atlir:ct :ct~d :atL'4.1.. 

5. ..O.:il""LL+t.i~ 31:5' :ct+t.~ ~[i:Lddl..0. ~ "i~3 f9 ? 
:ct1-l.f1e A : x = 56, M = 60 :at~ s = 24 

0 

:ct1-l.f1e B : x = 56, M = 60 :at~ s = 30 

6. ..(l;il..(l +t.L~dl '4.~~ ~l.o~ '4.~r:ct"il. 8'4.~l.ol 3tl [C{'bl+t.di3 ~i:l.ltl. :at~ :ct+t.~ A :at~ :ct+t.~ B +t.i~ 31:5' :ct+t.~ 

ctltl~ [C{'b(.'l{ €9 ct. ""l~ 3~1. : 
:ct1-l.lie A : 4Q1 = 3Q2 = 2Q3 = 144 

:ct1-l.f1e B : Q1 = 34.8, Q2 = 45.5 :at~ Q
3 

= 70 

7. ~3 :atl~RI.-[qd~~L+t.i +t.l:l.L=I:I!l.~ ~dl~ <l.tl~3 12.8 ct2<:Ll :aid~ :at~ +t.l:l.L=I:I!l.~ J..l.~+t. <ttl~ 11.2 ct2<:Ll :aid~ 
€9, dl. [C{'b(.+t.dl :at~ [C{'b(.+tdi3 ~U.~tl.. 
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8. ~3 ~L~dl ~L2 ~c:t..-t.i-3 25 %, :X = 32 :ut.t M = 32.2 t9, ctl. d..-t.l. Lct~~cti.3 ~il.~tl.. 
0 

9. ..(l~..(l ~L~dl.-t.l. C3tt.t~.l.oL 3~ d..-t.l. Lct~~cti3 ~il.~tl. : 

n = 20, l:x = 640, ~ = 20,800 :ut.t M = 32.2 

10. ~3 ~L~dl ~L2 3L<:f rtlt~.:cf.-t..-t.l. Lct~~cti.3- 0.60 t9. a& ~lcl.L3 = 60 :ut.t s = 10 ~LtL, ctl. ct. ~L~dl.-t.l. ~l:l.L~ 
:ut .t c.t.~c:t.3 ~il.~tl.. 

11. ~3 :utL'!Rl-Lctct~~L ~L2 3L<:f rtlt~.:cf.-t...(l Lct~~ctl 8 :ut.t Lct~~cti.3 = t t9. a& d..-t.l. ~lc.z.L3 64 ~l.t~., ctl. d..-t.l. 

~l:l.L~ :ut.t ~<:t..-t.i-3 ~u.!:U. 

12. ~3 :utl'!Rl-Lctct~~L~i Q3 + Ql = 1.5 M :ut.t 3 (Q3 - Ql) = 2M ~Ltf. d.L [q~~cti.3 ~Uitl. 

13. ~3 :utL'!Rl-Lctct~~L ~L2 4x = 6Mo = 144, s = 64 :ut.t Q3 + Q1 = 6 (Q3 - Q1) = 60 ~LtL, ctl. 3L<:f 

rtlt~.:cf.-t...(l :ut.t c.t.LC3cll tt.~[dP.[l q~ Lct~~cti.3 ~il.~tl.. 

( fct~LOl E) 

..fi~.-t.l :utl~Gll ).LJI.·•t""l-tl ~c:UC>L ~l'4.l : 

1. Lct~~ :utL'!Rl-Lctct~~L..(l cLLLwt.L :utltt.l. :ut.t d..-t.i a~a~il. ~LLClL. 

2. ~[i:Lct :utL'!Rl-Lctct~~L..(l cLLLwt.L :utltt.L :ut.t d..-t.i a~a~il. :utltt.L. 

3. Lct~~cti.3 ~L2..(l 3L<:f rtltf~.-t. :ut.t c.t.L(3cll..(l ~d.-t.L d~LCld :utl'4.L. 

4. [q~~dl :ut.t [q~~cti3 ~~~Cll. 

5. [q~~dl'il :ut~l~'il ~WI. ~~:uti. 3tf.l 3tf.l t9 ? 
6. ~ (3~'4.l~3 ~&l:utL'il ~l~ ctct.-t..t <:t.OLcti :utl'!Rl-lctct~~L.-t.i ~l'4. ..(l~ ll.~l~ t9. c.t.LC3cll :ut.t 3L<:f rtlt~.:cf.-t...(l 

'L(.~[dP.[l [q~~cti3 ~il.l:fi (>j,.t ~&l..(l ~<:1..-t.l 3~. 

3.1.¥t1-l. .u~ 3.1.1-l.~ld 
fctoldl 1-l.~h 1-1.~~ ~~~h ~~~h fci.~C-1.-t 

~cfl A 350 344 324 356 26 

~cfl B 360 340 330 370 38 

7. ~~l.-t.~..(l ~3 ~3L.t q1{ 2014 .-t.l ~.-t. ~l~ ~~(i:Ltf.L.-t.'::i ~~a .-t.L2~3.-t.L ct~l~l :ul.Oi.:i :utl'!Rl-Lctct~~l ..(l~ 
~~c.t. t9. ct. tt.~P.[l 3L<:f rtlt~.:cf.-t...(l tt.~[dP.[l Lct~~cti.3 ~il.~tl.. 

-tl2~~ Ct~l~l 
(.$~'1) 

30 25 21 20 18 16 15 12 

~Cl~l..fi ~Wll 2 2 7 3 4 7 2 3 

8. 500 ~'4.<:t.~'::i ~3 ~qi 50 \t!sc:i f.t~la~l 3~di "l.LlficLLUJ.i ~'4.<:1.~ [qil_ ..(l~..(l ~L~dl ~iii. t9. d '4.~P.(l 
3L<:f rtlt~.:cf.-t...(l tt.~[dP.[l Lct~~cti3 ~ultl.. 

"l.l~Cllflll ~'4.Gt.:t..fi ~Wll 19 20 21 22 23 24 25 26 

~h2..fi ~Wll 5 18 10 8 4 2 2 1 

9. ~3 ~L~dl.-t.L :utl'!Rl-Lctct~~l ~L2 a& n = 200, 'Lf (x - 240) = 0, 'Lf (x - 240)2 = 11,250 :ut-1. 

~l:l.L~ = 246 ~l.t~., ctl. Lct~~cti3 ~il.~tl. :ut-i d..-t.l. ll.3L~ ~ucLI.. 
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1. f.ttt.ct :ct.~tt. 3~cti ~ :ct.~tt. ~Lt)[q,:>L 3~CLLP.fi ~~a ~~Lcti....O. =ti.lK.LL'dr =bi.L~Rl-Lclct~~L ...0.~ =bi.Ltta ~. d 

tL~P.fi c.t.Lt3cll...Q. tL"rd.P.fi Lcl11L~cti3 ltlt!:tl.. 

f.tttrl :ct.l-ltt h:(rll Cl.~ :ct.l-ltt 

~L8fctol-tl h<:llh 
4 3.5 3 2.5 2 1.5 1 0 

:uth~Lrll..fi <iwtl 5 4 3 2 1 2 2 1 

2. q{ 2015 ~i ~ ltl~~j ct.l"L~L.-J. ...0.~ ~"'S'c.t ...U~:tCLL~i =bi.Lcta ~. ~ ~CL:ct.j dl"L~L.-J.- 10° P.fi ...0.~ ~~a -tP.fi. 

=bi.L ~~cU tL~P.fi 3Lc:f fi:ltt.:d.-t...O. tL"rd.P.fi Lcl11L~cti3 ltUiit. ct....U ~R ~LLCLL. 

l{~al-lrl <~~tt~l-li> -5 5 12 18 25 

~c:t~..U <iwtl 25 35 105 125 75 

3. 60 ~~L...O. ~3 "L~Ill.L~i Lclti.L~=bi.L~ -iiutcta ~~L'i Lcld~~L ...0.~ ~"'S'c.t ~. 3Lc:f ftltt.:d.-t...O. tL"[dp_fi Lcl111.~cti3 

ltlt!:tl. =bi.ot Lcl11L~d.L.-J.L l{3L~ ~LLCLL. 

lCtE.Ll ?.[[ :utl-tl ~ ~l 0- 10 10-20 20-30 30-40 40-50 50-60 ~-1. 

lCtE.Ll ?.[[ :ut1..U <[ Wll 5 12 38 38 20 7 120 

4. q{ 2015-16 ~i 150 ~tL...O.=bi.l.~ 3~a .-J.~L ~OL'i =bi.L~Rl-Lclct~~L ...0.~ ~"'S'c.t ~. tt.l.ott. tL"[dp_fi Lcl111.~cti3 

ltlt!:tl. =bi.ot Lcl11L~ctl.-J.L l{3L~ ~LLCLL. 

-t~l (<:ll"t ~ ) 1 oP.U =bi.l.m 10-20 20-30 30-40 40 =bi.ot ~ 

~'ll..U:ut1..U <iwtl 15 30 50 40 15 

5. 3L8' ~3 q~...Q. ~ioL'i =bi.L~Rl-Lclct~~l...O.~ ~"'S'c.t ~. d tL~P.fi 3lc:f ftltt.:cf.-t...O. tL"[dp_fi Lcl111.~d.L =bi.ot Lcl111.~cti3 

ltlt~:tl.. 

l-I,[Ol (~hl-1.) 1 2 3 4-8 8- 12 12- 16 16-20 

'lll~h1..U <iwtl 10 8 12 10 5 15 20 

6. ~3 3L~"l.L.-J.L~i t'3rtLL~d ~~ai ~.-J.L "'S'UtL~iP.fi 50 ~.-J.L f.t~ltf a8 l{~3 ~.-J.L ~~LUJ.l.-J.L CLLL:ct..-J.L ~l"L 

(r:tr:t~i) ~l"Lcti d.-i =bi.l~Rl-Lcl.ct~~L ...0.~ ~"'S'c.t ~. d.-J.L tL~P.fi c.t.Lt3cll...Q. tL"rd.P.fi Lcl11L~cti3 ltltlit =bi.ot d.-i 
=bi.~E.I.2.-J. 3~1.. 

~-tl au~1 l-ll'll 

(~~) 
4-4.1 4-4.2 4-4.3 4-4.4 4-4.5 4-4.6 4-4.7 4-4.8 

~..u <iwtl 6 13 23 33 41 46 48 50 
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7. ~~ ~~ ~ [l\ui~ore<:t ~illi. ~ r!ct~lli. (t~ft<:t ~.s.-tt ~2.-1.1. q_~wa ~:>t-1.1. ~L1.ftl-fttd~lil 't~?.(l 

!li ~~~-1~ 't4lC\?.(l lCl.'l~dU ~.u ~~ d~ ~tf'ft2.-1 !~. 

~.S'iL ..Uz...O. ~wa 0-3 3-5 5-10 10-15 15-20 20-30 30-40 40-60 

~\\~'\..0. ~wa 15 12 8 6 4 3 2 1 

8. !l~~ q~'Sl !~dl ~ ~!L.-t~i "lftC:l q~llil ~:>t,~ ~L1.ftl-lCl.d~'il ~~ ~~ t9. ~~..(l ~[(\?.(l lCl'l~dU 
~i\.U. d~ ~tftt2wt. h~. 

M~~~6 
1-1.9 2-2.9 3-3.9 4-4.9 5-5.9 6-6.9 7-7.9 

~1U) 

~\\~'\..0. ~wa 10 40 20 so 30 30 20 

9. ~ ~!r-tl-1 -''t..(l~ ~f.i ~f.i ~~UJ...U ~l-1 t.t-ilq t9. ~l ~lwt.oil q~'Sl ~:>L-:i ~L1.ftl-lCld~'Sl ..(l~ 
~~ t9. hti ~~i-1~ 't4lC\?.(l ftt'l~d.U mf:U ~.t a.~ ~t£"1.2..-t h~. 

1

116l .. :i .. ~ ('11111) 100 140 180 220 260 

2S 10 

10. ~~ttlli. ~ C3c'U~.-t-ldkt ~~li.U..-t :bU h<:llhlli. ~i ~i ~tn.-t~i ct't~ldl 'tlct~ ~Ptl. ~:>t~ ~,ftl

lCl.d~lil ~~ ~~ t9. ti\L~..£1. 't<GGl.?.(l lCl.'l.~dU til.tU. 

10-15 

Artbur Lyon Bowley 
(1869 - 1957) 

5 

15-20 20-25 25-30 30-35 35-40 

10 15 20 2S 30 

Sir .Arthur Lyon Bowley was a British Statistician 
and Mathematical Economist. Among the distinguished 
posts he he1d were those of Professor of Mathematics, 
Economics and Statistics at University College, Reading 

and London and Director of Uoiversity of Oxford 
Institute of Statistics. His major works were ''Three 
studies on the Natiouallncome .. , published in 1938 and 
"Wages and lncoii'.IIe in the UK since 1860 .. , published 
in 1937. He occupied, at various times, high positions 
in the Royal Statistical Society, The Royal Economic 
Society (elected fellow in 1893), the International 
Statistical Institute. the Econometric Socid.y and the 
British Association for the Advancement of Scimce. 

• 
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"The nature of the infant is not just a new permutation - and - combination of elements contained 

in the natures of the parents. There is in the nature of the infant that which is utterly unknown in the 

natures of the parents." 

- David Herbert Lawrence 

6 

(Permutations, Combinations and Binomial Expansion) 

Rlll~c:t~: 

6.1 i1-l~~ : ~e[ 

:atltt'Sll ~CJtCJI.:(.LCJt.-Ll ~q.-Lli.i rt~SU ~li.=tLLl:atl ~c:fl 0 1, ct.-Ll 81<:~. li.ll zli.~~ :at.t :ci~~ 8tt~l.ofi ...[lq~ 0. 
t.L.d. ~1.8 ~~ qo[lti ~~ ttl2cll. tt';(. 4 Lctaleif:atl. oiJ.sqql.-Ll ~1.~ ct.l. ~l~ :atl 4 Lctaleif:atl..t 1ccll. ~ct. ousc:fl ~L!s ? 
~~ cLL~.t 6 !A?L 0 :at.t a& d eLL~ ttldl.-Ll <t';(..-Ll J.l:ci.Olli.L li.l?L 2 !A?LI..t ot :atl~?L'Sl :atLttql ~~dl ~l~ dl d....[l 

ttl~ 12<:Ll ~~ttl 0 ? ~lli.l~ ~d :atlc:fl ~li.=tLLl:atl.-Ll 81<:~. :atltt~ :atltt~~~ 81clJ.~ t9J.~. tt~tl :uuc:fl lctlctl:i 
~li.=tLLl:atl.-Ll 0ll@ll:ct3 81<:~. li.ll :atltt~ =btl J.l~';(.'Slli.i ~~.~~ ~~idl :at.t tt~l:d:atl.-Ll :at~l~ ~~~. 

~lJ.t.~li. :atltt~ zli.~~ :at.t :ci~~.-Ll :cit.~li.i ~';(.qlUJ.l :at.t ~~Sl~l';(..-Ll ~li. ~ ~l';(..-Ll Ol~Sld~.-Ll lkUJ.~ ~~ict.I..-LI. 

:at~l~ ~~~. 

Ol~Slrt~··fl ~~Clltlll"'ll ~UJ.~rt ~~[rt : 

:atl ~l~ict..:t ~li. otcu :atl'l..l~SL 12ai~ 8t.l~';(.ISU ..-u :at~l~ ~~~. ~~ ~:cGh..-cli-i 4 J.t.~l';(...-ll f':l~l 

(Pl, P2, P3, p4 ~41.~) :at.t 3 J.l~l';(..-I,L CJtO[:(. (Bl, B2, B3 ~41.~) li.ut 0. a& ~1.8 eLL~ dli.i~ ~~ IA~l ~~Cll CJtO[:(. 

:atL.!"';(. ~';(.ql li.LOldl ~L~, dl d....O.ttl~ ~<:1. 4 + 3 = 7 {P
1
, P2, P3, P4

, B
1
, B2, B3} ~Elll 0. ct. ot J.lli.l~ ~1.8 ~~ 

214 



qo[~i :ot~L:tt 3~dl 40 ~L3~L:otl :at~ 20 ~L3~:otl.~iP.Q. :otL qo[-tL qo[~L~ 31.6 ~3 ~L3~L :otetcLL ~1.3~~ qo[-tL 

ll.l:d[~J!i dill f.t~bd 3~ctL 8~ dl. ct.~..fl 1.LL~ ~c:t. 40 + 20 = 60 lct3c::tLI. t9. :otL~, a& 31.6 ~3 :tt~~~i m ~....-t 

ct~:otl. :at~ ~"'ll :tt~~~i n ~....-t ct~:otl. ~l.tt. dL (Jj_~ :tt~~l...fl ~c:t. ct~:otl.~iP.O. 31.6 tL~L ~3 ct~..fl tL~t.oO. 

m + n ll.3L~ et6 ~L1. :otl f.ttt.~~ OL~Ld~--LL :tl~ctLUJ.L--LL f.ttt.~ 3~ t9. 

ll.et~ :tl~~..fl m ~....-t 

ct~:otl.~iP.O. 31.6 ~3 

q~..fl 1.L~t.o0. 

,J, 

':otetctL' ~LC.SC.--LL :ti8l.d :otef :tt~ctLUJ.L 3~ ~L3Ltt.. 

+ 

~"'ll :tl~~..fl n ~....-t 

ct~:otl.~iP.O. 31.6 ~3 

q~..fl 1.L~t.o0. 

,J, 

··i1~ : OL~Ld~--LL :tl~ctLUJ.L--LL ~UJ.<lid ~!fAid~ ~P.O. q~ :tl~~L ~L2 1.L~L c:t.L~ tLL-!1. ~L3Ltt.. 

a& ll.et~ ~tt.L m ll.3L~ et6 ~L3dl ~Ltt. :at~ ~~ ~tt.L n ll.3L~ et6 ~L3dl ~Ltt. d~"'f (Jj,~ ~tt.L:otL ~~bd ~ct. 

3~ctL..fl ~Ltt., dl d ~<:1. m x n ll.3L~ et6 ~L1. :otl f.ttt.~~ ~~bd ~tt.L--LL ~~LL3L~--LL ~!fAid 3~ t9. :o{OLL8-ti 8t.L~~~U. 

fil~L "'f :otl ~!fAid~ :tl~~~. a& ct. Cl.l[!;d ~3 IA~L :ot-1 ~3 (>tO[~ :otH~ 3~ctl ~iOLdl ~Ltt. dl ct...fl 1.LL~ 

~<:1. 4 x 3 = 12 {P
1
B

1
, P

1
B

2
, P

1
B

3
, P

2
B

1
, P

2
B

2
, P

2
B

3
, P

3
B

1
, P

3
B

2
, P

3
B

3
, P

4
B

1
, P

4
B

2
, P

4
B

3
} lct3C::1.LL t9. 

d "'f ll.~L~ a& qo[~~ ~3 ~i.3~L~ :otot ~3 ~L3~~ qof-tL ll.l:df.t~ dill f.t~bd 3~ctl 8~ dl d~..fl 1.LL~ 

~<:I. 40 X 20 = 800 lct3C::1.LL etl tt.. 

ll.et~ :tl~~..fl m ~....-t ~"'ll :tl~~..fl n ~....-t 

ct~:otl.~iP.O. 31.6 ~3 :at~ ct~:otl.~iP.O. 31.6 ~3 

q~..fl 1.L~t.o0. q~..fl 1.L~t.o0. 

,J, 
"' "' m fcth~L X n fcth~L 

':at~' ~LC.SC.--LL :ti8l.d :otef ~~LL3L~ 3~ ~L3Ltt. . 

• f(~ : OL~Ld~--LL ~~LL3L~--LL ~UJ.<lid ~!fAid~ ~P.O. q~ :tl~~L ~L2 1.L~L c:t.L~ tLL-!1. ~L3Ltt.. 
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6.1 il-l~~rll ~e[ (Meaning of Permutation) 

:fs+t.~tt."'i.L ~e[ :ct+t.~ql ~ht?..L+t. 12ai.3 8~ltH~i:IAI. ~(l.t(.l:ct 3:fi~. 

• l:tl~ 1 ?l~l :oi.3 2, 5 ~-1. 8 "'i.L 8tttt.l.ol 3:fi-i. :oi.3L"'i.l ~rl~lqd"'i. qol~ ~ :ai3...fi ~\Kl.l (>t"'i.lqc:fi ~l.tt. dL ~a ~a 

!s-2c:l.l ~\Kl.l~L (>t"'i.lc:fi ~L3ltt. ? 

~l'{a :oi.31. 2, 5, s "1.1. 

8tltt.LOl 3~1-.-1. c..(. :ai3.-a 

~[ '\Xf.l~l. ~l 'l..l~k~?..a 

(>t"'i.lc:fi~ dL d 25, 28, 52, 

58, 82, 85 ~+t. ~a ~ 

~\Kl.l~L (>t"'i.lc:fi ~L3ltt.. ~& 

~ '11!:t9, ~~:a ~ 1 31.~ 

:ai3'i ~ .. Hlqcf.-l 3~ql...fi 

~2 """ ~l.qlefi 22, 55, 88 

~ c:{l ~ \Kl.l =btl (,{ rll c:{l ~L3l tt. 

rl~. 

~q =btl ~ :ct+t.~l-1. Ol~ld:firtl ~UJ.~d ~~id ~~(,{ 81c:l.l~. ~ :oi.3qluf.l ~\Kl.l+t.i 

~3+t. :ot-1. ~~L3 ~+t. ~ ~lrt ~l.tt.. 

:otl+t., ~~L3rtl ~l.-t-1. <+t.~ql +t.t2 2, 5 :ot-1. 8 ~+t. ?l~l!A3<=ttl. ~. "'rtt.l~ ~~L3'ds ~lrt 
31.~~3 :ol.3 G.l~l <+t.~ltt. Oltt.l tt~ ~3+~.1 ~lrt ('l{~ql +~.t'2 +t.l?l ~ ~ !A3c::ti:l. ~. ~2a 
1 ~a 3 x 2 = 6 ~\Kl.l:otL (>trtlc:fi ~L3ltt.. :at& tt~al ~3+t.rtl ~lrt +t.t2 :oi.3...fi tt~~o[l 
3:fi tt~ ~~l3rll ~lrl +t.L2 :oi.3...fi tt~~o[l3:fi~ dltt~l 'l..l~~ll+t. (>t~alil rl~. 

"'i.ll:t : :otltt~ll :Qt(l.t(.l:ct:fs+t.+t.i q~:Qtlrll ~rl~lqcfrtrtl :fs+t.~tt.I...U. :ct+t.lCt~l .-tell. 

• l:tl~ 1 ~l~ [q~.u?.([:otl. A, B, C, D +t.iefi ~3 [q~l?.([-1. [B2 2l.+t.rtL 3\.dl.-t :ot-1. c.fi~ [q~l?.([-1. 8'-1.3\.dlrl 
(>trtlqqlrtl. ~. ~q_ :otl :ct+t.~lrtl 81artl12al !A3c=ttl. ?..Lltt. ? 

:otl ~l+t.~l.-Ll 81a 
:otltt~~efi ~UJ.c:fi~ dl ...{l~ 
~~(>{ ~~i ~~i (>tl~ [q3c=ttl. 
+t.ut : 

lClb<:tt h\dlrl (3'-l.h\dl"'i. 

1 A B 

2 A c 
3 A D 

4 B A 

5 B c 
6 B D 

7 c A 

8 c B 

9 c D 

10 D A 

11 D B 

12 D c 

:otl+t., 3\.dlrt...fi Pl.~~ 3~ql +t.L2 A, B, C :ot-1. D ~+t. ~l~ !A3c::ti:\. ~. 3\.dlrt...fi 
Pl.~~ ?..!.~ Oltt.l tt~ 8'-1.3\.dlrl...fi Pl.~~ 3~ql +t.L2 +t.l?l ?l~l ~ !A3c=ttl. ~. 
~2a 1 ~a 4 x 3 = 12 !A3~1. +~.uf.l ~t!r. 
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e ~ 100 lfil~..{l fl~..{l ~.U~i A. B, C, D, E, F, G, H ~-1 I~~ ..t,q, ~UL @ll\>l all. ~tU~i il:q, 't~ 
~~otl~ ?LICL [q~dl~l-1 ~~~ ,ll.~, fa~~ ~-1 ~l~ ~~ ?LI2l ~~et. ~wtt~ d'ffi ~wtl~d h~ctloti ll. ~~ 
~~· ~l ?l'Sl 1\~~ ~ wtct ~~~ ~tll.CU.-t.l4~ ~ ~tllttCUwttll. 

~~~ ,l!itdil..-t.L litll.~d faoGid ~~ llet~ llt.tl (;,u~ lt~~) 9llhl\ et6 til, t.fl~ llt.tL (~~~ lt~EL) 8 llhl\ 
et6 til ~~ .,(leJ) ~l (~L~ ~~EL) 7 llhl\ t.LO til. (\t.Q ?lit.t llt.tl~L ~l' ~wtCUwtl 4el ~ 9 X 8 X 7 = 504 

etl~. ~ ~~~lwtl ~EI.~ .{l~ ~~ ~lil f.~L[c[l ~lblt.t : 

_,l'Cld~wtl li.f.IL~d faoGid ~~ ~~ ~ = 9 X 8 X 7 = 504 

~dl ~ otlltS ~tlll }, ~.ul~i ao 6~@l<tdl wtt.ll.) 

9-1 = 8 9-2 = 7 

n ~ ~ ct~oi\ ~Litcll til.t.t <tl. d.lli.t.Q r @t-t ct~~l-1 r ~..U (1 ~ r ~ n) 't~ _,lloCLCUwtl f.U [C\h{~~ 

ls~:q,q (Permutation) h~ ll. ~c[l .,ilhctli\..£l4EL ~wu-1 ~dlli "P,, "P,, P(n, r), p; ctl f.tUctlt.t ll. ~~i "P,. 

~d..U (:N.~L_,l htlij. 

I~~' n ~ ~ ct~~-1 r ~..U 't~ ;~ilhctctlwtl 4e1. ls~:q,~l "Pr tllt.t.l 

"P,. ~ ~Lwufild h~CU 'IWCII.tl hl~ ~~ci. 

\U~} n ~ ~tl. ct~~lllit.Q r ~l...U ~~ r Cl~~l.{l ;,ilhct~ ncfill, ~l~} "Pr ~CilctS U. ~l ;~ilhct.al 
~ ~~ eto ttl. ~~Cil ~~O(dl. ~ \USCII.wtt Gl~ ~ou6wtL it~ELctLCII.l 6f.~~'Sl ~' ~~"llctl.) 
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r ~L"'i.l 1 2 3 4 ... r 

lt~h ~L"'i. 1·1.Ll"'i.L n n- 1 n-2 n-3 ... n- r + 1 

tw.t fclh~o\ll =n-(1-1) =n-(2-1) = n- (3-1) = n- (4--1) =n-(r-1) 

(3'4.~"1.l 3L'I£3 '4.~?.0. :tt.li.W ~L3l!{ 0 1 ~?.tli. ~l""".-1. (l{~Cll li.l2 n !A3C:'4.L 8'4.ac.l:.t. 0. ~q 3Ltl '4.~l ~3 ct.~ 

ct.~ ~?.tli. ~l"'i. (l{!{[ C>Ll~ c.till..fi (n-1) CL~~L'l-t.i?.ll 31.8' ~3 ct.~?.ll c.fl~ ~l"'i. (l{~ ~L3l!{. ~lli. ~?.tli. ~ ~l"'i.L 

(l{~Cll"'i.l ~a IA3c:'4.1. n x (n-1) ?.tl!{. d. "'f ~li.l~ ~?.tli. ?L~l ~l"'i. (l{~Cll"'i.l ~a IA3c:'4.1. n x (n-1) x (n-2) ?.tl!{. 

~l ~"'fc.t r ~l"'i. (l{~ct.l"'i.l ~a IA3c:'4.1. n x (n-1) x (n-2) x (n-3) x .... x (n - r + 1) ?.tl!{. c"t-1. n %a %a 
CL~~Lli.i?.O. r ct.~~l.-1. r ~l"'i.L '4.~ oiJ.oct.CLl"'i.l ~a :fsli.<t!{L 3t:l 0. d.?.O., 

~~3 ~l"'i. (l{~Cll"'i.l IA3C:'4.L..fi ~'~>ttl 
d..-u ~oll8.-ll ~ll.-t.-tl IA3c:'4.1..fi 

~'~>ttl 3~ct.i ~3 ~~.~ 0. 

:fsli.<l.!{""".l ~~l:tt.'l-Li :fs'l-t.'?Js@lct. (Factorial) ~ "iC>l "'f li.~~-j ~l"'i. I:L~lct 0. :ell ~?.tli. ~l'4.~ :fs'l-t.'?Js@lct."'i.L ~~ 

:tlli.W~. ~l'4.~ ~Oll8 a&~ 1 E.L~(l c.tl:fi :tlli.~l"'i.l 81a'l-Li :fsfA.& ~'l>tll~L..fi ~l~li.lUJ.l"'i.L '?Js~ll3l~ :tl'l-t.lil.al. 0. ~l 

'?Js~ll3l~-i ~3'l-Li ~~l[CLCLl li.l2 :fs'l{~@lct..-tl. 8'4.!{L0l P-ll!{ 0. :fs'l-t.'?Js@lct.-1. ~1ct.'l-Li '!' 1 'L' ct.~ ~~l[Cll!{ 0. 

ru n! ~?.l.Cll [!! (ct.i<tl. n ~hGL~!{a) ct.~ ~~l[ct.l!{ 0. ~q ~l'4.~ n! "'i.L ~~ :tt.li.W~. 

n! ~2a 1 ?.0. n ~l:[..{l ct.li.lli. ~Lil:ct3 ~'l>tll~L"'i.L '?Js~ll3l~, ~2a 1, 

n! = 1 X 2 X 3 X ... X (n - 1) X n 

~?.l.Cll 

n! = n X (n - 1) X ••. X 3 X 2 X 1 (~~UJ.ct.l \Jl.lct.~ ~l'4.~ ~l ~d a'Ufi~.) 

8~l~~~l ct.ill o&8~ ct.L, 

7! = 7 X (7 - 1) X ••• X 3 X 2 X 1 

=7x6x5x4x3x2x1 

= 5040 

10! = 10 X (10 - 1) X ••• X 3 X 2 X 1 

=10x9x8x7x6x5x4x3x2x1 

= 36,28,800 

d "'f ~li.l~, 
5 ! = 5 X 4 X 3 X 2 X 1 = 120 

3! =3x2x1=6 

1 ! = 1 

6! =6x5x4x3x2x1 

= 6 X 5 X 4 X 3 X 2! 

= 6 X 5 X 4 X 3! 

= 6 X 5 X 4! 

= 6 X 5! 
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Cl.ll '4..& :at~ l-li' 
n! = n (n - 1) (n - 2) x ... x 3 x 2 x 1 

= n (n - 1) (n - 2) x ... x 3 x 2! 

= n (n - 1) (n - 2) x ... x 3! 
= n (n - 1) (n -2) ! 
= n (n- 1)! 

~q fs2~th :atOL~--t.i '4.~~llli.L "/i8~. 

n! = (n) (n- 1)! 

n = 1 l;l3di, 

1! = (1) (1 - 1) ! 
1 = 1 X 0! 

0! = 1 

:atl'4.~ :o{OLL(J "/i~ d ~"tc.t npr = n (n - 1) (n - 2) ... (n - r + 1). :atl '4.~~llli.~ ...(l~ J.lli.l~ '4.~l ~li.L[cfi 
li.L&l tt. : 

(n- r) (n- r -1) x ... x 3 x 2 x 1 
npr = n (n - 1) (n - 2) ··· (n - r + 1) X (n- r) (n- r -1) X ••• X 3 X 2 X 1 

n (n-1) (n-2) ... (n-r+1) (n-r) (n-r-1) x ... x 3 x 2 x 1 
= 0-~! 

n! 
= (n-r)! 

!a<a[h C3tt.q1oU 't~~lllt1 

npo = 1 np = n! n 

n! n! np = (n-r)! 
np = (n-r)! r r 

n! n! .. npo = (n-0)! .. np = (n-n)! n 

n! n! 
= n! = 0! 

= 1 = n! 

t.L.d. 5po = 1 t.L.d. 5p5 = 5! 
lOp = 1 0 lOp 10= 10! 

C3~L~:(~L 1 : ..U~--tt..U l!ltrt1 ~il!:t1 : 
(1) 8p3 (2) 60p2 (3) 7p6 

n! 
(1) npr = (n-r)! 

8 8! 
p3 = (8-3)! 

8! 
= 5! 

= 
8 X 7 X 6 X 5! 

5! 
= 336 

.. 

t.L.d. 
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npl =n np 
n-1 = n! 

n! n! np = (n-r)! 
np = (n-r)! r r 

n! n! 
npl = (n-1)! .. np = [n-(n-1)]! n-l 

n(n-1)! n! 
= (n-1)! = (n-n+1)! 

=n = n! 

5p = 5 1 t.L.d. 5p4= 5! 
lOp = 10 1 

lOp 
9 = 10! 

ah@th ~rl 

npr...(l Cl.ll\K{l :at1~:1H, 

npr = n (n - 1) (n - 2) ..... (n - r + 1) 

n = 8 :at~ r = 3 l;l3di, 

• • 8P
3 

= 8 (8 - 1) (8 - 2) 

=8x7x6 

= 336 



(2) np,...Q. Cl..I.L'IK{L :ot'j~L:t, 

np2 = n (n - 1) 

60P2= 60 (60- 1) 

= 60 X 59 

= 3540 

(3) np,...Q. Cl..I.L'IK{L :ot'j~L:t, 

np6 = n (n -1) (n - 2) (n - 3) (n - 4) (n - 5) 

7P
6 
= 7 X 6 X 5 X 4 X 3 X 2 

= 5040 

(4) npr ...(l Cl..I.L'IK{L :ot'j~L:t, 

np5 = n (n - 1) (n - 2) (n - 3) (n - 4) 

5P5 = 5 X 4 X 3 X 2 X 1 

= 120 

(3~1.~~~1. 2 : np
3 

= 720 ~ltl rll n..fi £!1-trl ~U~l. 
np,...Q. Cl..I.L'IK{L :ot'j~L:t, 

np
3 

= n (n - 1) (n - 2) 

n (n - 1) (n - 2) = 720 

eCl (C{«t:t~L 3:tct.L-i. (t{t.a :otLtl.~ :bi.~ [q:1.LL~~ 1 :bi.cfl 3~ ?L~L zrt3 ~li.ct.L t9 1 ~li..-t.L ~~Ll3L:t 720 

2tl~? ct.l (31a ~.Uti\. 10 X 9 X 8. tt.~~ ct_-1_ :otltt.~ ...(l~ ~"'f(>l a\J{l~ : 
n (n - 1) (n - 2) = 10 (10 - 1) (10 - 2) 

n = 10 

n! np--
,- (n-r)! 

7 7! p--,- (7-r)! 

7! 
42 = (7-r)! 

7' · (7 r)l- ---=.. - .- 42 

. (7 _ )' _ 7x6x5! 
·· r .- 42 

:. (7- r)!= 5! 

.. 7-r=5 

r=2 
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7P = 42 
r 

.. 7P =7x6 
r 

r = 2 



66~~1!a 4: 56 x nJ = 81 ~1q til n.O. ~1\d til~. 
56 X n! = 8 X 7 X 6! 

nl = 61 

n=6 

nl _ 
60 2-

nl = 120 (= 1 X 2 X 3 X 4 X 5) 

n! = S! 

n=S 

(n+2) (n+ 1) (n) 10 
• • (n+l)(n)(n-1) = 1 

n+2 10 .. n-l = 7 

.. 7(n+2) = lO(n-1) 

.. 1n + 14 = IOn - 10 

.. 3n = 24 

.. n = 8 

66~~• 7 : ~ Mt.t-u 7ll!a ~(Mt1 ~, "~ ~~ ~·~ ~ '-'ttla 1tll ~' \\L~1ti la4l tid l)i\6cll utt ? 

~t« Mt~Llti 71.1$1. ~<MO.~. dltot ~'ttlat l\1! ~ I§.L~lti 4~ 'P, tld.l)tl.bc:Q. tlkltt. 

. .. = 'P 3 

= 31 

=6 
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66L~~IIJ. 8 : 2, S, 7, 8 ~ tlt~L ~ 6'4~~ h(l~ :au~ ~~ 

(1) laEO. twtL~ t.~.-tLc:ll tlhl~t ? 

(2) d.~itO. laEO. twtt s:>~ ~~ ? 

(3) laEO. twtL~ 5 ct:\ f.t:~\1. @lL:>O. tlhl~t d.c:(l ~1. ? 

(4) laEO. ~wu.~'\ 5000 b~di. ~t.a ~~ ? 
<I> 2, 5, 1, 8 ~ t.~.ttL ~aa l ~~ ~b..U (:N&ll.,L 

btl~~~ ~.(l ~~ 4P4 twtL~ t.L-tlci ~lbL~. 

(2) 

:. .~ t1l=-"l = 4p4 

=41 

=24 

D 
lp3 2pl 

2578 5Z78 7258 8257 

2587 5287 7285 8Z15 

Z758 5728 7528 8SZ7 

Z785 5782 7582 8572 

2857 5827 7825 8725 

2875 5812 7852 8752 

f.h ll.ll-t.-tl ill:!.l!-tl • ..fl ~~ twtl 
~ hl~~i..fl :>U6q,qt ~tl ~l~. 

2, 5, 7, 8 ~ t.L'tl ~h-i\ 61ttU.,l btl~ S.,ll ~wtl t.L-tlctci &~ <U. ~b~-tl ~-1. 't~ 2 ~"lettS .,i\bct~ ~0~. 
d.tO. d..O. :>i\bctiiU 2P. tld. '-1.0 til. ~q, ~~-tl ~-1 't~ 2 } 8 ~lli'-11 ~ ~b \>Ubctt6 \>l~ ~ t.Li.Aootl 
?l'Sl ~ 6li.A-tl ?l'a ~-1 't~ 'P, tld. :>i\bc{l ~lbl~. 

(3) 

:. ·~ t1l=-"l = 2pl X 3p3 

"---

= 2 X 3! 
=2x6 
= 12 

D 
3p 

3 

__.-/ 

[] 
l 

lp 
1 

2, 5, 7, 8 ~ t.Ltu ~ (:N&ll\>L btl.~ 5 cU ~it'l. @ll:>Q. ~lbl~ d.c{t ~W.O. 61.-tLct.c{l.i\~ <U_ ~ll-tl ~-1. 
't~ 5 ~LClCll oi\5~. d.'-11 d...(l :>i\bqqt 1P

1 
~ '-1.6 til. t!q_ ~ll-tl ~l-1. 't~ 5 :>i\bCLL\5 :>t~tl ~ t.Li.Aootl 

?l'Sl ~ 6li.A-tl ?llil ~-1. \l~ 3P3 tld. :>i\bc{l ~lbl~. 
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(4) 

. .. _ lp X lp 
- 1 3 

= 1! X 3! 

=lx6 

=6 

D 
3p 3p 

1 3 

2, 5, 1, 8 ~ 61.~ ~ 6,.~.,l htl.~ 5ooo h:tdi ~a ~wu 6t..u<:~.cU-itq, dl., t!"4~ootL ~oot (ll"l~ ~oot> 

'l:t 5, 1 !r 8 ou.cts oi.~~. d.t.O. d.wfi ::~tlhct'CO. 3P1 ttd. '~ tlh. t!q t!Ojl:t.u ~oot ,.~ 5, 1 !r 8 ~ ?L!i!Lati.tU. 
~ ~ ::IUoClli![ t.l~ ::llq_l 'tdl c.ujl.u ?I.Ql ~ ::IUoClii[ c.ujl.u ?I.Ql ~"i ,.~ 3p3 tld. t.l~ ttl-. 

:. 1El t1\:atf.t = 3P1 X 3P3 

= 3 X 3! 
=3x6 
= 18 

tl~lt\Ul 9 : 2, S, 0, 7 ~~ 9 ~ t.l'LL ~ ~ 6\t-tl::IL t{l ~:at ~ 4,El la4\ ~wtL:a.i\ t.l1.~ tl.iltt ? 

BDDDD 
! - T -

4p4 4p 
1 

2, 5, o, 7, 9 ~ 61.~ "6'~ 6\tq,'\::~l htl.~ 1.11~~ 

twtl61.orU.ClcU tUq, dl twtl..U lttl~ ~ 0 t!lcU oi.~~ 

~- d.t.Q. ~Wll"il lttlll ~-1. 'l~ 0 ~ctlq,"il c.ujl .. 

~t~ ~llitll. ht~ ~ ~h-fi ::~ilt>ctli!n 4P 
1 

tld. htl. 
tlhlq,. t!q ltt.l~ ~-1. '4.~ 2, s, 7 !r 9 ~itO. hl~ ~ 

~ :>Uortli![ tl~ ;,lq,l 61.l~ c.ujl"il ~l~ ~ (q~ 

~d~ :>i\t><:~.lin c.ujt..U. ~L~ ~u..U 'l~ 4P4 tta. A-tl. 

tlhltt. 

:. 1El•1t~q = 4pl X 4p4 

=4 x41 

=4x 24 

= 96 
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~ ltt.l~ ~"i 'l~ 0 ljJL~ d\ d. twtl 

~l~ ~..0. ocr 61.~ ~~ 

02579 = 2579 

09752 = 9752 



3 • P
3 

(Cl{"'!'..-J. S, R, T) 

SURAT ~l%li.L U :ot."i. A ~li. ~:eel~ t9. ~q ctli.."i. c.0."1SS. :ot."i. <tl~l ~li. ~ ~oli_ :t~U..-J.l tt.~ 2P
2 
~ct »Llocfi 

~LW.L (JtLiJ...-J.L ?l~l :ot~~l (czi"'!'--t)."i. (JtLiJ...-J.i ?l~l (:ot~»li.) ~.U..-J.l tt.~ 3P
3 
~ct »Llocfi ~1.3ll..l.. 

=2P X 3p 
2 3 

= 2! X 3! 

=2x6 

= 12 

G6L~~Ql u : s ~h~L~1 ~1. 2 ~1h~:ot11. ~h ~l~ltt ha41 ~a »uocUlllhl~ h ct?.ll »U.octQ\lltt, 

(1) (,j,."i. t9t3~:otl. ~3 ~l~ "'!' »U.octll..l. ? 

(1) 

(2) (,j,."i. t9t3~:otl. ~3 ~L~ --t »Lloct.Ll..l. ? 

••••••• AAAAAAA 
6p 

6 

~ t9t3~:otl.."t ~3 ~L~ "'!' »U.oct.ct.L...O. ~"tct.LP.Ilctli.."t ~3 "'!' Cl{~ »L~Lcti J!a 6 Cl{~:otl.."t 6P
6 

~21. »U.ocfi ~1.3Ll..l. 

:ot."t :otL J.t.~3 »U.oct.~Uli.i ~ t9t3~:otl.."t :ol.t.~l.:oit.~ 2P
2 

~21. »U.ocfi ~1.3Ll..l.. 

. • ~a ilt<t~ = 6p6 x zpz 

= 6! X 2! 
= 720 X 2 

= 1440 
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(2) 

• • AA 
6p2 (t91.!-tl~'\) 

~ ~'\!~~~ ~ ~~ ;,iloq,cu..fiort t.Ucuefl. d.'l~ \li:q, t9lk~:bt.l...£l q,~..Q :bl.~ :bl.l.'!(tJtt'!(..£1. ~'l ~a~ ~L~ 

't~ 6p2 ~ ;,i\6c(l tlkllt. (:N~d 'ti:q, ~'\!-~L~~ 5P
5 

tld. ;,iloc(l tlhllt. 

:. ~ t1t~q = 6p2 X .sps 

= 6 X 5 X 51 

= 30 X 120 

=3600 

~'l~<t-a 12 : ~t at.ta ~'l't l?lftdl QU'tl.U. ~'i ~'i 3, ~il'W> QU'tL1i. ~'[ ~'[ 4 ~1 ~~d ~L'tl1i. ~t[ O('i 
4 ~~1 la4\ ~ ~u6ctl tLMq 1 ~ '~' [q."q"" ~~ ~ ~~ ..r ~a 1 

~oro.dl ~l~-11 ~i ~i ?l~ ~«thl 3
P3 tld., ~~~ 

~\Llorll ~i '!(~i :q,l~ ~«thl 4P4 ~ :bl.~ t~d ~L\11-11 

~i ~i :q,l~ ~w'\~ 4P4 tld. '>U6cfl tlhl~. Cl't~id 
?Litt ~:q'l.tt~...£1. \>Uoctlilt 3P

3 
tta. 'ta ttl. 

=3p3x 4p4x 4p4x lp3 

= 3! X 4! X 4! X 3! 

=6x24x24x6 

=20.736 

d~tl ~jj.~Ltll~, orll~ ~~ :bl.tftLL~..£1. ~~ :bl~ d'll~L ~~ ~?lorllorll'l El~C!:ll :bljj.~LUI.~ ~~ orll~..£1. 
~~ ~61. ~il. ~q_, ~l d'll'l ..Ua~ ~ 'l~ ~ tlhll d~'l tld. :!lll't~tll. :b).c(l. tld. \>U6ctl. l ~ f.U 
fct'l.~..fl ~~ ~ :~ul ot ~~. :bi.Lc(l '!(tl. ~ lae!:ll QjUqqt ~tl tlhl~ d. til~. ~q_ :!Ill ot ~'l~t..U Cllet. 
'>llildtlorll ~at~d ~idorll Cl't~l'>lefl. ~Cllc(l &i.~ otCU&l ~~""llcU. 
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C3~l~~Ql 13 : -tQl ~h~l~1 ~1. -tQl ~1!~~11. ~h ~l~lti !a4l ~rt ouoc:U ~lhltt 1 ~¥ll. ~h~l~1 ~1. ~h~~1 

C:ll~l~~rtl ~let ? 

:att:il t9b~L:atl (B) :at-1. t9L3~:atl. (G)-1. qHLq~dl 

ouoc:tcu--t.L t:3.Lc:tL~ ouoc:tQ[l t.t.L% ~"'!t.t 3~ U3Ltt : 

B 

G 

G 

B 

B G B G 

~2lr:tl 

G B G B 

.. ~~ ili.<ll.l = (3P3 X 3P3) + (3P3 X 3P3) 

ci Oltoc:tQ[l..-(1. ~L~:atLd t9h~L?.[l 3:fi~ dl ct 

Oltoc:tQ[l eP3 X 3P3) ~ct ~2lr:tl ci Oltoc:tQ[l...[l ~L~:atLd 

t9L3~~ 3~~ dl ct Oltoc:tQ[l eP3 X 3P3) ~ct ?.LtS' ~t1. 

= (3 ! X 3 !) + (3 ! X 3 !) 

= (6 X 6) + (6 X 6) 

= 36 + 36 

=72 

C3~l~~Ql 14 : YOUNG ~L~-tl t.t.l:t.l 01( ~lfl.~L¥fi t.t.-trtl rlli.lli. ouoc:tQ\l~11. l:l~1.~ ili. ~OI(t.t. ouoc:trli YOUNG 

~l~ h2~Lli.l :t1i ~let ? 

YOUNG ~L(Jf.l-J.L Y, 0, U, N, G ~l-1. '4.i<L :atllt~L ~. ~-1. 5P
5 
= 5! = 120 ~ct oiJ.ocfi ~l3Ltt. t:3.ct t.t-tdl 

~~ 120 oiJ.oc:tQ[l:atl. ~~-t~ :fsl-1. ~"'!'t.t oiJ.oc:tdL YOUNG ~L(>f. 1a~Ll-I.L z~ :atLct d. ~UJ.c:tc:tL-j ~. 

YOUNG ~L(>f.--t.L liUJ.Lllt~ :fsl-1. G, N, 0, U, Y ~. 

G lt?.Ll-1. ~L--t. '4.~ :atLct ct.cfi ~a 1P
1 

x 4P
4 

= 24 oiJ.oc:tQ[l:atl. ?.LLtt. 

N lt?.Ll-1. ~L--t. '4.~ :atLct ct.cfi ~a 1P
1 

x 4P
4 

= 24 ouoc:tQ[l:atl. ?.LLtt. 

0 lt?.ll-1. ~Lorl '4.~ :atLct dcfi ~<:!. 1P
1 

X 4P
4 

= 24 Oltoc:tQ[l:al,) ?.lLtt. 

U lt?.ll{ ~Lorl '4.~ :atLct dcfi ~<:!. 1P
1 

X 4P
4 

= 24 Oltoc:tQ[l:aj,) ?.lLtt. 

Y lt?.Ll-1. ~L--t. '4.~ :at-1. G (>jl~ ~L--t. '4.~ :atLct ct.cfi ~a 1P
1 

x 1P
1 

x 3P3 = 6 oiJ.oc:tQ[l:atl. ?.LLtt. 

Y lt?.ll-1. :at-1_ N (>jl~ ~L--t. '4.~ :atLct dcfi ~<:!. 1P
1 

X 1P
1 

X 3P3 = 6 Oltoc:tQ[l:al,) ?.LLtt. 

Y lt?.ll-1., 0 (>jl~ :at-1_ G ?(].~ ~L--t. '4.~ :atLct dcfi ~<:!. 1P
1 

X 1P
1 

X 1P
1 

X 2P
2 

= 2 Oltoc:tQ[l:al,) ?.LLtt. 

Y lt?.Ll-1., 0 (>jl~ :at-1_ N ?(].~ ~L--t. '4.~ :atLct dcfi ~<:!. 1P
1 

X 1P
1 

X 1P
1 

X 2P
2 

= 2 Oltoc:tQ[l:al,) ?.LLtt. 

Y lt?.Ll-1., o (>jl~, u ?(].~ :at-1. G <~.1.?-LL ~L--t. '4.~ :atLct ct.cfi ~a 1P
1 

x 1P
1 

x 1P
1 

x 1P
1 

x 1P
1 

= 1 oiJ.oc:tQ[l:atl. ?.LLtt. 

~H '4.~--t.l. ~L(>f. YOUNG :atLct at '4.Ld ~3 :fsl-1. 1:mq ~. 

:. YOUNG ~L(>f.--t.L ~~-t~ :fsl-1. = 24 + 24 + 24 + 24 + 6 + 6 + 2 + 2 + 1 + 1 = 114 

8'4.~6-d C3t.Lt:3.~QL-i. ~l-L"'!'ClL ...[1.~--t.L 3L"t>C.3...[1. l-LL~dl-tl. :at(l<.(.L~ 3~ : 

TAB ~L%--LL (J.LI:.t.L "'!' :atlfl.~l.--11 (3'1..LttLOL 3:il 3P
3 

= 3! = 6 oiloc:tQ[:at1 (J.L-1., at :atL ~"'!'(J.L ~. 

TAB, TBA, ATB, ABT, BTA, BAT. t:3.ct :atL 6 ::>Ltoc:tQ[l.:atl.-1. ~~-t~ :fsl-1. ~"'!'t.t ::>Ltoc:tdL d:atL--t.L :fsl-1. :atL ~"'!'t.t 

?.LLtt. ABT, ATB, BAT, BTA, TAB, TBA. :atLl-1., TAB ~L(>f. '4.l<l.l-I.L :fs~ :atLct. 
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,-------------------------~' ~~~ )r-------------------------~ 

ZERO ll.l%--l.l6Litl "'S' :ut~~?..ll61.--t.dl dli.lli. ousq,~:utl :utl'4.~~?..0.61.--t.Lq,). :utl dli.lli. ousq,~:utl..t 8~--t.~ 

:fsl{ ~"661. ouscfi ZERO ll.l% Is2.alli.l :fs~ :utlct ct. ~1.. ~q :utl :ct.li.~l--ll (]!sa 8'4.~--l.l G'C.l~~~SL...(l OL!Sld~ ~"t61. 

~UJ.cfi t.i..t "'S'q,l6f.l :ct.~"f.Lq,). 

:ct.1-1.~~'4. ct~~fl•tl i1-l~tl (Permutation of identical things) 

"'rtll~ ~aN q,:cg,:utl.li.i?..ll A q,:cg,:utl. :ct.li.~~'4..-(l :ut.t 6f.~...(l6f.l{l "'S' q,:cg,:utl. ~....-J. ~ltL ~l~ ~a :fsli.~tL ~~ ~UtL. 

W BEE ll.l%1-li ~a ?LISL :ut~~ (N = 3) f9, at \1.~ E ~ &!. (A= 2) q,"f.d ~--l~Lq,rdd P.lltL f9, dl BEE ll.l%--t.L6Litl "'S' 

:ut~~)...(l ousq,~Sfi--t.L ~a :fsli.~tL ~~~ = ft = ~ = 3 P.lltL. :utl'4.~ :ct.li.W ll.~~ ~~Is, BEE, EBE, EEB ~1-l ?l!Sl "'S' 

ousq,~Sfi l/.1.6-tl 6L.t. :utlli. atl'li ~d "/l~~ dl ~aN q,:cg,:utl.li.i?..ll A q,:cg,:utl. ~3 ll3L~...(l :ct.li.~~'4..-(l ~LtL, B q,:cg,:utl. 

6fi"'ll. ll3L~...(l :ct.li.~~'4..-(l ~ltL, C q,:cg,:utl. ?(1"1$1. ll3L~...(l :ct.li.~~'4..-(l :ut.t 6f.~...(l6f.l{l "'S' q,:cg,:utl. ~....-J. ~ltL, dl ~a N 

(§~Lt!~~l 15 : CINCINNATI ~LCJ£--t.l t.t~l "'S' ~llt~L--I.L (§'tttlol h~.:t ~~ h2.~ ouoc:ll~\\~1 h~ ~lhltt ? 

CINCINNATI li.L%1-li ~a 10 :ut~~l f9, at Q.~ C ~ 2 q,"f.d, I ~ 3 q,"f.d :ut.t N ~ 3 q,"f.d 

~--l~Lq,rdd P.lltL f.9. 

3628800 
= 2x6x6 

= 50,400 

(1) 1~3 (2) 50p2 (3) 8p7 (4) ~9 

2. np
3 

= 990 ~ltL dl n ...(l 1:&1-ld li.UI:ti. 

3. ~ = 3024 ~ltL dl r ...(l 1:&1-ld li.UI:ti. 
r 

~l~Ltl 6.1 

4. 3 • <n + 3>P
4 

= 5 • <n + 2>P
4 

~l.t~. nl. n .-o. 1:&1-ln ll.i:l.~tl.. 

5. 4 at~~l..t ~3 ~L~li.i !s2.cll ~ct. oi:l.ocfill.lhltL ? 

6. 1, 2, 3, 0, 7, 9 ~ 61.\tl :oi3--t.l G'4.tLLOL 3~ ~ :oi3q,Lufi Is2.cll ~"tll:utl61.--t.Lcfill.lbltL? 

7. 5 ~lh~l~l ~.t 3 ~l3~~1..t ~3 ~l~li.i Is2.cl.l ~d oi:l.ocfill.lbltL Is at?..ll. ousq,~Sfili.i 61.\tl "'S' ~l3~l~l ~3 :ct.Lit 

ousq,Lt~, ? 
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8. ~3 :~w~ll-~~~l<:t.l{~l 7 Cl.l~-1. lf._~CI.l ~l2 7 tt.i~i ~. 7 tt.i~i~i?.ll3 tt.i~i ~2<ai .. u.-ti ~ 1 ~i 7 Cl.l~ ~Al.-tl 

3 ct.l~ "'S'~ ~l3ct.l .-t?.ll, ct.l. :utl 7 ct.l~-1. 7 tt.i~i:utl.~i 1ccll ~21. 'f._~ ~l3ll{ ? 

9. 2, 3, 5, 8, 9 ~ (>t\:tl ~3..-LL 8tt.l{LOl 3~ 50,000 3~ct.i ~1.21.1ccll ~\Kll:utl (>t.-tlcfi ~l3ll{ ? 

10. ~3 ct.t.~ tt.l~ ~t.i ~t.i 3t....(l 5 =ll.hac ~. :utl 1.ll=ll. =ll.hac ~-a ~-a (j~~..-ll tt.L=Il. (JtlUJ.3L ~L ct.ti=Il.ct.l...(l 

~. <>& :cti.?.ll ~1.21. =ll.'t3a2 :cti.?.ll..-llrll (JtlUJ.3-i. :utl1.lct.l..-ll ~Ll{, ct.L =btl 1-li=ll. =ll.'t3a2 tt.L=Il. (JtlUJ.3L~i 1c<ill. ~rt 

ct.ti:ifi ~l3ll{ ? 

(1) STATISTICS (2) BOOKKEEPER (3) APPEARING 

12. ASHOK ~l6f..-tl (>t\:tl "'S' :utltl.~?.ll (>t.-tdl oiJ.oct.~ll:utL :ut-1. GEETA ~l6f..-tl (>t\:tl "'S' :utltl.~L?.ll (>t.-tdl oiJ.oct.~ll:utL.-tl 

~~U.-n~ 1c<al. ~it ? 

13. ~3 ~L2~3l~~i ~l~q~...(l ~G :ct~ct. g<a 5 "/S'Ol{l:Ql.l ~. ~3 M(>t.-tl 10 :cl.(lo!{L~i?.O. 3 :cl.(l-!{L-1. ~l~LcLOl =btl ct.~ 

~, ct.l. 10 :ct(lo!{L~i?.O. 5 ct.t.~:utl.-1. ~-a ~-a 1ccll ~21. ~L2~3l~~i oiJ.scfi ~l3ll{ ? 

14. ...(1.~ :utl'4.<:t.l ~l6f.L.-tl (>t\:{l "'S' :utltl.~?.ll (>t.-tdl oll.oct.~ll:utl.-1. ~!rtl"i~ z~ ~~ Olloct.ct.i 21. ~l6f.12<al~l :{sl{ :utlct? 

(1) PINTU (2) NURI (3) NIRAL (4) SUMAN (5) RUTVA 

15. SHLOKA ~l6f..-tl (>t\:tl "'S' :utltl.~L..[l ~cfi12cll oiJ.oct.~ll:utl. 3~ ~l3ll{ 1 ~i ~~ ~3 :ctlet "'S' :utlct ? 

16. ~3 3ltfz~~i 7 cthdl:utl A, B, C, D, E, F, G-1. <+l.l'bl.~l :utltt.CI.l :utl~C?lct. 3~<:1. ~. t.~3 cthdl:utl~ Cl.l~l~~dl 

<+t.l'lll.~l :utl"lct.l-j ~. <>& cthdl A tt.t§l ct.~ct. "'S' cthdl B-1. <+t.l'lll.~l :utltt.ct.l-j ~Ll{, ct.L :utl :ctlct. cthdl:utL.-ti <+t.l'lll.~l 

g<a 1ccll ~21. oU.ocfi ~l3ll{ ? 

* 

6.2 ~=ll.tt"i.L :ut¥.l (Meaning of Combination) 

:Ql.Oll8 :utl"l~ ~~~-a Cl.~:utl...[l oiJ.oct.~ll12<:t.llt3l~ ~~ u1 ct"i.L ~2a 1 z~=ll.l{"i.L :Ql.(lo!{l:cl. 3!{1. ~ct, :utl"l~ 

~~ ~-a ct.~:utl.~i?.Q. :ut~3 ct.~:utl...[l tt.~t.oll1ccll ~ct ~~ ~L!s ct.-tl lct=ll.l~ 3~~- t.L.ct.., ct.lf.tl{l-1. ?l~l [i:L?LI. 

~. ct~.-ti rLl~ ~CCI.l, 3~...-L :ut-1. EUct ~- ~21. <>& :utl ?L~l [i:L?LI....(l ~ ~ll.-t tt.~ oU.oct.~ll 3~cfi ~Ll{ ct.l. 21. 
3P2 = 3 X 2 = 6 ~ct ~~ ~lis at ..(1.~ ~"'S'(>{ ~ : 

OU6ct.~U1.lll!l:tl 1 2 3 4 5 6 

ll~lt ~l"'l ~CCI.l ~CCI.l 31!1..-t 31!1..-t EUct EUct 

tJ\1. ot ~l"'l 31!1..-t Ell:d ~CCI.l EUct ~CCI.l 31!1..-t 
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1.1.~~ ~q :otl1.l~ tt:ci~oll-tl ~3l~HL IA~l~ 3~ql-i.L ~. ctll-tl{l 1.lldl-1.l q~ ~3 ~:ci.Oll{L 81.1.~6-ct ?l~l rtil.lti?.il 

~ "'S' rtil.-1. :otl~?L~l :otNql li-i51. ~' ctl. ctll-i.l{L ttl~ ?L~l rt?LI.lti?.il ~ rt?LI. tt:ci~ 3~ql-tl ~a 12aL IA3t::ttl. ~ ? 

ctll-tl{l ~~l :ot-1. 321.-t-1. :otl~?l~l :otlttil ? ~~l :ot-1. ~r:ct-1. :otl~?l~l :otl1.lil. ? 1 321.-1. :ot-1. ~r:ct-1. :otl~?l~l :otl1.lil. ? 

:otlli. :otlql ~~i ~~i li.l?l ?L~l "'S' IA3t:tt. (3~~cfi u1 at ...0.~-tl 3L'£3li.i ~~L[au ~ : 

'll~~ofi-tl fclh~ttl 1 2 3 

'll~~ P.t~a i:ll?L1 ::e ~l :at -1. 321.-1. ::e ~l :at -1. ~r:ct 321.-1. :at -1. ~r:ct 

:ott!I ~ -t1!:i~ "'S'~~ ~ 1, zli.~l{li.i zli-:is li.~~ ~Ll{ ~ ~2.& 1 ~~~l :ot-1. 321.-t' ctP.tl '321.-t :ot-1. ~~L' ~ 

c.i-1_ :fsl{~l{...(l i~~ :otaol ~. "'fl{l~ :ott!J: 1.l:ci~O(ll{L zli.:is l{~~ ~ltl -t?.il. ~2.a 1 dll-i.l{l-i.l q~ ~~~l :ut-i_ 321.-1.' 

:otlqil 1 '321.-t :ot-1. ~~l' :otlqil ~ c.i-1.--tl. :otP.[ ~3 "'S' P.l.ll{ ~. :otlli., ?L~l rt?I.Llti?.il ~ rt?LI....O.tt:ci~oll ~a ?L~l 

~ct. 21.8 ~L'!r. tt:ci~oll-tl :otllcl.3t::ttl.-1. :ci~l{ (Combination) 3~ ~ ct-1. :otl1.l~ 3C
2 
q~ ~~L[cfi~. ~2.& 1 ~li. 341. ~l3ll{ 

1 3C
2 
= 3 P.tll{. a.tl1.1.3 ~~'4., ~a ~a n q=l;tl:otl.lti?.il r <5. n) q=l;tl:otl.-1. tt:ci~ 3~ql-tl ~a :ci~l{l. ncr P.tll{ ~ ~li. 

341. ~l3ll{. ct-1. ncr, C(n, r), c; q~ tt~l ~~L[qll{ ~. :otltt~ ncr :ci1ct-tl. (31.f.l{L0l 3~~. 

:otlli., n ~a ~a q=l;tl:otl.lti?.il r q=l;tl:otl. tt:ci~ 3~ql-tl ~a :ci~l{l. ncr P.tll{. 

~ct ncr...O.I:Eli.ct 1cfi ~ct. li.ut ct. o&8~. n ~a ~a q=l;tl:otl.lti?.il r q=l;tl:otl. tt:ci~ 3~ql-tl ~a :ci~l{l. ncr ~. 

tt:ci~oll 3~ql-tl ~~3 IA3t::ttli-i r q=l;tl:otl. ~l.l{ ~. r q=l;tl:oti....O. :ui~~:ui~~ ouoq~ll 'Pr = r! ~ct. 21.8 ~L'!r. :otlli., ~~3 

:ci.~l{-1. :ot~~1.l r! zli.~l{L li.Ul. ct.?.il ncr :ci.~l{L-1. :ot~~1.l ncrx r! zli.~l{L P.!.ll{. 1.1.~~ :otl1.l~ :otOLL8 "/i~ ~ 1, n ~a 

~a q=l;tl:otl.lti?.il r q=l;tl:otl.-tl ~a zli.~l{l. npr~· 

:otll{ np = nc X r! 
' r r 

•p 
nc = _r 

r r! 

n! 
. . ncr= (n-r)! r! 

n! 
= r! (n-r)! 
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~a~[h Gttttl.oU tt~Qllltl. 

nco= 1 nc =1 ncl = n nc =n nc =nC n n-1 r n-r 

n! n! n! n! n! nc = r!(n-r)! nc - nc r = r!(n-r)! nc r = r!(n-r)! nc = r!(n-r)! r ,- r!(n-r)! r 

n! n! n! n! . nc - nl .. nco = O!(n-0)! .. nc n = n!(n-n)! :. nc! = 1!(n-1)! .. nc n-1 = (n-l)![n-(n-1)]! • • n-r- (n-r)(n-(n-r)]l 

n! n! n(n-1)! n! n! 
=--. n. =--. n. = 1x(n-1)! = (n-1)! = (n-r)! r! 

=1 =1 =n =n =nc r 
t.L.d. sc0= 1 t.L.n.sCs= 1 t.L.ct. sci =5 t.L.n. sC4=5 t.L.n.sC4= sci 

JOe =1 0 JOe = 1 10 JOe= 10 
I 

JOe =10 
9 

JOe 
7 

=JOe 3 

oa nc = nc ~l~ dl., X + y = n :o{I!.I.Cll X = y l!.l.l~. 
X y 

n! 
(1) ncr= r! (n-r)! 

8! 
sc3 = 3! (8-3)! 

8! 
= 3! X 5! 

8x7x6x5! 
= 3x2x1x5! 

=56 

np 
- T -rr 

we = 20~ 
3 3! 

= 20 X 19 X 18 
3x2x1 

= 1140 

cth~h ~rt: 

nc,..O. cLLL"Utt.L :o.t."1~L~, 
np 

nc = ---t r r. 

sc = 8~ 
3 3! 

8x7x6 = 3x2x1 

=56 
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·c = n P,. 
r r! 

sc = 5~ 
4 4! 

5x4x3x2 
= 4x3x2x1 

=5 

(4) •c,.-o. C"l.I.LlK.LL :ut':!:ct.L~, 

nc = n P,. 
r r! 

_ 6x5x4x3x2x1 
- 6x5x4x3x2x1 

= 1 

G6l~:(Ql 17 : nc
2 
= 45 ~l.tt nl. n..U a1-1.n :til.f:.LI.. 

·c - n! 
r- r!(n-r)! 

n! 
· · •c2 = 2!(n-2)! 

n (n-1) (n-2)! 
45 = 2 X 1 X (n-2)! 

90 = n (n- 1) 

n (n - 1) = 10 (10 - 1) 

n = 10 

G6l~:(Ql 18 : 3·2nC
3 

= 44·nC
2 

~l.tt nl. n..U a1-1.n :til.f:.LI.. 

3·2nc = 44··c 
3 2 

3x2n (2n-1) (2n-2) 
3x2x1 

44xn (n-1) 
2x1 

2n (2n-1) 2 (n-1) _ 44n (n-1) 
2 - 2 

4 (2n- 1) = 44 

2n-1=11 

2n = 12 

n=6 
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n (n- 1) = 90 
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"C = "C ,._3 3 [·: "C = "C ] r 11-r 

"C3 =56 

n (n-1) (n-2) = 56 3x2x1 

n (n - 1) (n - 2) = 336 
n (n - 1) (n - 2) = 8 (8 - 1) (8 - 2) 

•• n = 8 

l\~~~• zo : -i "C4 = •c, "1- cit ,.a ll1kl tiltil. 
~l\lq ~ISO.~ ~~ lr "C. = "C, ~\~ rtl, 
~1: 

x+y=n 

.• 4+6=n 

.. n = 10 

~Lll, n..O.Illld 10 llut. 

l\~~~• 21 : -i •c,.. 2 = socJr.,S "1q cit rl\ ll1kl til til. 
~l\l,q ~ISO.~ ~~ h "C% = "C, &~ dl., 
~1: 

x+y=n 

(r + 2) + (2r - 3) = SO 
r+2+2r-3=SO 
3r =51 

.• r = 17 

x=y 

:. 4 = 6 

"'~wt -t~. 

x=y 

:. r + 2 = 2r- 3 
• r = S 

l\~~~• 22 : ~ &'t.t\1\l ..Uh~ ~dl. 3 ~,. 1\~cn ~~ 2 ~ 1\~cn1\l.O. tU4l1t ~,Ql 2 ~,. 1\~cn ~~ 1 

~ 1\~cn.Q "~'~ ~cu.Q ~- ~ "~~on la la4l 4.\d tL6 tll ? 

. .. 

J, J, 

'Cz 2Ct 
~& 3 ~'llllit!l2 ~'ll.U 'l~f.oD. ~2 ll!l~ ~~ 2 ~~llit!l1 ~.{l 'l~f.:»D. 'C1 ll!l~ tl6 til. 

·-~~q = 3(:2 X 2(:1 
=3x2 
=6 
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~'l\\~lil Z3 : ~· a1tt4l.1d s ~tlli, 4 ~' :blot 3 ~(Ut.l\ ~-t ~. d'titl\ 3 ~uu, z ~' ~11 ~(Ut.l\ t_4tla4l 
~d 'tti6 it\ tl!Lf.l ? 

5 \fi(IJ! t.EL~if.(l. 3..U 'l~~~o. sc3 JUL~, 4 ~' t.EL~if.(l. 2..U 'l~~~o. "C2 JUL~ ~~ 3 ~ELLtt(l t,a~f.(l. 1..£1. 

'l~f.~D. 3C1 lUl~ '4~ -.l!. 
:. ~ ti:qq, = SC3 x "C2 x 3C1 

= 10 X 6 X 3 
= 180 

~'l\\~-a Z4 : sz "~-11 ,~111an z "~ "ti' ~cu.'ti ~a~. ~ t.t-t tt1ti11i, 
(1) ~ 'l~ :q~~q_L~ ~~ ~ 'l~ at~~ q_ol~~ baat tld. 'lif. ~tl ~Ltt ? 
(2) c.i~ 'l'rti ~i ~i ~Ol'il b2Efi t\rt 'lif. it\ ~ltl? 
(3) c.i~ 'l'rti ~ ~ lUl~..U. b2Efi tld. 'lif. ~tl t~ltt ? 
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!LCJQ ~'U2 4Ed\ ~ !LULl at~ 
(13) (13) (13) (13) (26) (26) 

(1) 52 1-!:di.~i ~~~LCI.Ltlli ~l~, ~lii0., ~at~) .§:a 12 'lt"di ~~ ~~~L q;,L~"'i.i .§:el 40 'lt"di ~'\~. d.t.ll ~ 'It~ 
~~~LCll~ i1C1 lt!L~ ~~ ~ 't~ ~~~L CL;,l~~ <Utc1 ll!l~ 't~f. btl tl!Lq. 

:. .41, ~~f.l = 12Cl X ..OCt 
= 12 X 40 
= 480 

(2) 52 'lt"d.illi !ltllL ~;)l..u 26 'l"di ~~ at~ i;,l..U 26 'l"d.i ~'\q, 'l~t !~e.L t.L~ 'l"d.i ~ti ~tt ~;)t..u &q, cil a~t 
~ 'l~ !LULL i;,l~ ~~ ~ 'l~ ~lta i;,l~ -it~. d. ell d.at..{l 'l~t;,O. ~~~ 26C

1 
~~ 26C

1 
ll!l\ et6 tlh. 

:. .4\ ~:atft = J6Cl X J6Cl 
=26x26 

=676 

(3) 52 'l"d.i~ !luQ, ~L6, 4~ ~~ (t.LEl ~1l4~ ~~ ll!l~"'i.i 'l"d.i t:\tq ~~ f.U ll!l~"'i.i 13 'l"d.i t:Uq. 'l~t !~etl t.i~ 

'lt"dl ~ ~ ll!L~"'i.l &fol, cil d. t.i~ !lu0. ~tl<U t.i~ ~L6 ~ti.Cll6i.~ 4E:Eil ~tlctl6i.~ ~L~ &6 tLh. 
... •41. ~~f.l = 13c2 + uc2 + uc2 + uc2 

= 78 + 78 + 78 + 78 

= 312 

~&ltl:t'ili zs = h'"' -u"..u fllltl\h ~~d" a-1...n, ~ ~ 4.4\ct:tlli.U s ,a ,a 4.ict:t-u ~~uht !t ... "~& 
h:tClL 1ti.~ fl. \1 d ~2 tiq~ 't~~ h:tiU 1ti,;)~ ~ ~1q dl. 'l~&;)l\-11 ~ llhL~ -ntlcU. 

~.[( ~L~~at !\-1...0.9 ~ ~ ~~ct~~tll htt-1. s ~ ~tl. ~act~~ ~lffilAat hL-1. 'l~t h~CLL lll~ ~. 
~~2 ~CL~..U ~LffilA~ kL-1. 'lt~t ncu..U ~ til.cut.ll d. tc1 lUL\ \l~t tt6 tlh. ~q_ ktl-1. 6Ull..Q. ~ ~ 
8 ~L~~~ ~CL~~e{l6Ull..{l4 ~ ~tl. ~ct~"'i.l ~lffilA~ h\-t 'C4 ll!l~ 'l~t btl til. 

. .. =1C X 'C 1 4 

8x7x6xS 
= 1 X 4x3x2xl 

=70 
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ll~l\\~lil 26 : ~ ~ 610 ~ i't..Q-u ,~( ,~llO ~t.tl~Et ~ .. .\il'llell 31i.t.U~Et ~ .. .\il '-l(\~cu. ~~ ~. 

"(' 2 .Ut.U.Sa " .. "il a ~""l ~i2'll ~"''4 acu. -1.-tt & a ~ -ui 3 "' "' -''"-'il 
'-l(\~cu.-u .Et )lEU ~~ ~~il ? 

~-a ~i ~ti 10 ~f»ll~a ~ ... ~~ ~. \1.~~ ~ 2 aitt.U.~EL ~ ... ~m d. a.tlbd·u 61.~a~ --t ~~LdL-it~ d.~ ~L--t~i 
'"l ~di 6Uil'"ll 8 ~f»ll~a ~ ... .sm~itll 3 ~1t.t.~.~EL tl.-.s~a..o. \l.tt\)0. &c

3 
llhL~ ~~ ul. 

=IIC 3 

= 8x7x6 
3x2x1 

=56 

•c 
3 

X 
••• 

llE.l\\~~L 27 : ~ $'t..Q1li 6 ~~'4~ ~ot 4 fLot'n ~. d1litl\ ci, S ~~..Q b~ t.l"ilctCU...Q \\)q dl d1li, 

(1) 4il~l'll ~~l 2 \i.tcn \\1ft. 

(2) ct~1li ct~ 2 ~'4~ -uf4. 
(3) ~q~..Q ~wa ~'lcft'll ~~ dell 't~E.~ )lEtL ~~ et0 til ? 

(1) 5 ~twU..fl !Ll\a~i ~l~ :bt.Ll9L 2 ~~~..{l \1.~~\)0.'"llllbl~ ..{l~ ~~ tl~ .tll : 

2 3 

3 2 

4 1 

:. .. ~t.l~ = (4C2 X ~,) + (4C3 X ~J + (4C4 X ~~) 

= (6 X 20) + (4 X 15) + (1 X 6) 

= 120 + 60 + 6 

= 186 
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(2) 5 ~~l...fi 3IA2l~i ct~~i ct~ 2 ~PtPI.tt.~..fitt~t.oll.-t.L l{3L~L ..{l~ ~"'l'c.t. l!l.~ u1 : 

.. 

~Ptf.ttt.:( (6) li~"'f:( (4) 

~~ <i~~ 

2 

1 

= (6C2 X 4C3) + (6Cl X 4C4) 

= (15 X 4) + (6 X 1) 

= 60 + 6 

= 66 

:at~ 3 

:otetc:U 

:at~ 4 

(3) 5 ~~l...{l 3IA2l.~i ~PifPI.tt.~..fi ~\K{L Ctt.~~dl~i ~~ d.c[ltt~t.oll.-t.L :1{3L~ ..{l~ ~"'l'Ctt. l!l.~ li.L1 : 

~Ptf.\~:( (6) li~"'f:( (4) 

5 :at~ 0 

:otetc:U 

4 :at~ 1 

:otetc:U 

3 :at~ 2 

.. ~~ <i~~ = (6Cs x 4Co) + (6C4 x 4Cl) + (6C3 x 4Cz) 

= (6 X 1) + (15 X 4) + (20 X 6) 

= 6 + 60 + 120 
= 186 

(3~L~:(~l 28 : ~h cl.llbd~ ~ .. 2:(cl.lltl 'l~c:tlltl ~l~~l 6 lV'· .. LLltL~ rt cl.llbd (1) ~L~lltl ~L~l 4 ltJI.--ll--Ll "'l'c:tlt.tl 

~l~l b2~l lthl~ ~l\fi ~lb ? (2) c:t~ltl c:t~ 3 lV1·--ll--ll "'l'c:tlt.tl ~l~l b2~l lthl~ ~l\fi ~lb ? 

(1) "'i a.t.~~ d.~ l;l~CI.L~i :otLClc:t.L 6 l{JI..-I.L~i~ :otl.m~i :otl.m 4 Wl"i.L.-t.L "'l'ctlc.t.L ~L~L :otlttc:t.L eltt., dl d..-t.l. 

:at~ ~~ l!l.Ltt. 1 d.~ 4 :otl!l.ctl 5 :otl!l.ctl 6 l{A.-t.L.-t.L "'l'ctlc.t.L ~L~L :outtc:t.L eltt.. 

. . ~.~ <i~~ = 6c + 6c + 6c 
~ 4 5 6 

= 15 + 6 + 1 

= 22 

(2) "'i a.t.~~ d.~ l;l~ctL~i :otLClc:t.L 6l{Jt.-t.L~i~ ~~i ~ 3 l{JI..-I.L.-t.L "'l'ctlc.t.L ~L~L :otlttc:t.L eltt. dl, ct.-t.L :at~ 

~~ l!l.Ltt. 1 d.~ 3 :otl!l.ctl 2 :otl!l.ctl 1 :otl!l.ctl 0 l{JI..-I.L.-t.L "'l'ctlc.t.L ~L~L :otlttc:t.L eltt.. 

~.~ <i~~ = 6c + 6c + 6c + 6c 
~ 3 2 1 0 

= 20 + 15 + 6 + 1 

= 42 

,-------------------------~( lt~~ )r-------------------------~ 
qo[.-t.L 10 IA?LL ~OLL l!l.~ t.~3 IA?L c.t.ill.-t.L Ctt.l:t.L "'f IA?LL ~L~ e:cd'"f...-t..-t. (Handshake) 3~ :at~ d~ d~L~ 

IA?LI.~ 3~c:t.L e:cn'"f...-t..-t...fi ~c:t. ~\K{L .-t.11il. eCl :otL "'f ~~~L.-t.l. 81<:~. ~~tt..-t.L ~?1..-t.L 8tttt.l.oL~ ~UJ.c[l c.i.~ "'l'ctLc.t.l. 

~~"'.lctl. 
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1&C:~le] ~h~ tllt h'll:~ 'h'll:M 
L£Z 

* J J 

"\.'1:!'(!5 'Plt1Jlr .L 'IJl h~ tz = Ju + du ~ "91 

"\.'1:!'(!5 'Plt1Jlr U 'IJl h~ 178 = ZJu + Zdu ~ "S1 

l hWI5 

'[F-1 ~1-fh: TF.l?t Uc'3'fCn lPlltt 1Jl 'h~ 'J.o .11o ~Tbc-1 '3'fCn t-~ltTFC 'R:9T\.l'e 91J ~ t-ltt h~ .11o ~Tbc-1 '3'fCn 

t"lGhcTtelltlC 'R:9T\_l'e 91J ~ l hW15'[F-1 ~1-fh: TF.l?t Uc'3'fCh lltt · ~ 181lt l"b"bllc}t '@?:~ 'P~h~ 'l~ltllC Z to 'Itt 

~ncll'ellt'R: £ l'Ja1lt'l~ltl'R: 1'3~ 1'3~ ~ t-ltt ~ncll'ellt'R: 1'3~ 1'3~ 8 ~'F.lnE) 1ltc~15 1'J.o-e ~llt ~'F.l?~ -1'tl= "t1 

l t15 91a 'R:lnl'J.o -elF 'l'f.l?t Jtal"'~ cl'J.o'R:~ 1ltllli'[Fn lltt 1Jl 'h~ 
l'J.ol"P"Pln~ 1afc -1'it1tt 163\.'ltt 1lt163'lltt "?_llt lola 'R:ln 1lthlt~ -1~'3 • ~ lF~.ilo p'ta 'R:ln 1h\.hlt~ .~~o 1'1:\'kl "?_llt lola 

'R:ln 1ltllli'[Fn · ~ lrl"Pnlltt llli'[Fn lr'lhlt~ L 'F.l~ 'tl=Jtal"'~ 91J 1ltllli'[Fn lrJ'l'kllr'S'Il"P11: 1-Plltl'R: lrZI lac\_'!:! ·n 
l hl'ta 'J.o '3'fCn Q.J1'3-1 ~'ft 'PltJ~ -1'it1tt (z) 

l hl'ta '3'fCh 115~~ ~lt 'Plt]~ -1ltltt (I) 

'1ltJ?.o t hW15 '[F-1 '3'fCh -elF 'l'f.l?t ~lt ~ l'Ja1lt~lt 1'3~ 1'3~ 8 ·zy 

l t15 1Jtlltt lalG}tlltt ~w11: l'F.l?t ~~ lH'P\.n t-lG~ -1'tl= 163\.'ltt 1lt163'lltt l'Ja1lt-e -e · ~ ~~ 9 t-~1-P -1'tl= ·n 
l hW15 '[F-1 '3'fCh ~1-fh: l'F.l?t lt!ffi ~1-P -1'tl= ~\.'Itt 1lt163\_ltt 1lt-e 1Jl 'h~ lrl"PH 

Uc'3'fCn lr'llw'R: £ '[Jal3~ lt'(f.ll'P · ~ \_lt!ffi l'J.olfl'kl to 'Itt \_'Itt~ £ 1h'lltt'[Fll'e}t-1 8 l'Pc-1 '[F-1~ 1lt'R:~\'ltt -1'tl= "01 

l hW151J!:c ~1-fh: l'F.l?t 1:J~'R: 1Jl 'h~ .11o l'J..ol"Pc-1 '3'fCn t-C.~~ot-\t t-ltt h~ 'J.o l'J..ol"Pc-1 '3'fCn t-llnl"Pl?n t-~ ~ (z) 

l hW15 lJ!:c ~1-fh: l'F.l?t 1:J~'R: 1Jl h~ .~~o l'J..ol"Pc-1 '3'fCn t-C.~~ot-\t ~ (I) 

. ~ lrl"b"bl'J.o'kl1:)~lC lr\.h-t>'R: t l'Ja1lt-e . ~ C.iloto\t I to 'Itt llnl"bl?h Z ''J.o!i'CW 9 11~ \_ltt'[Fll'e}t-1 6 l'J.o-1 ... ~ -1'tl= "6 

l hW15 '[F-1 '3'fCn -elF 'l'f.l?t ~Ualc Tin -1'tl= t-ltt ~'Uiolc 1in -1'tl= (z) 

l hW15 '[F-1 '3'fCh -elF 'l'f.l?t 1'J.o'F.ll'F.l 1'P-h ~ (I) 

'lJl elltt 1hl"PH '3'fCn -elF -1~~lh 1'P-n ~ l'Ja1lt)'~ lr1'P-n z~ ·s 
l hW15 '[F-1 '3'fCn -elF 'l'f.l?t 1[.>1 ~ 1'J.olc~ 1'3~ 1'3~ (z) 

l hW15 '[F-1 '3'fCn -elF 'l'f.l?t 1[.>11a1G 1'J.olc~ .11o -1'tl= (I) 

''[la1lt-e ·~ 'F.l1: ~l'F.lfc ~ toltt '3~lC £ 1lt'l'f.lh\.? -1'tl= "L 

lhW15 

'[F-1 ~1-fh: l'F.l?t Uc'3'fCh lrllnl"bl?n I t"ltt 'J.o!i'CW £ l'Ja1ltllnl"bl?n 9 t"ltt 'J.o!i'CW ti 1'Pc-1'[F~ 1lt-1 ... ~ -1'tl= "9 

l t15 9~ 'lh?.>~ l'F.l?t 'F.l~ l'J.olp~ 11nl"b1Jtll<t \_lt-1'tl= 

1'1:\'kl -e 1Jl 'elltt 1hloc-1 '3'fCn 'lh-1'tl= £ l'Ja1hlf~ ~ · ~ 11nl"P1Jtll<t 'lh-1'tl=% ~ l'Ja1h'lh-1'tl= ooz l'F.l~c 1hlf~ -1'tl= ·s 
l '@llt c l'e \t 'l'f.l?t 1lt )' ... E)lc lltt 

1Jl 'h~ lrl"Pltc l'e\t -1'tl=--1'tl= z~ 15~ -1~'3 '@~ -1~'31lt)' ... E)lc lt'ta11: ~ ·~ '@ lcTft) '(!5~ ~ 1lt? ... ~]'J.o~ ?t~ -1'tl= "t 

l hW15 '[F-1 ~1-fh: l'F.l?t Uc'3'fCh 

lrllnl"bl?n z l'Ja1ltl$1"b'3~E) 8 lltt · ~ '!21'11)!-'[Fl"b'3~E) lrl'P\_n \_cl"b'3~E) 8 '?_llt \_lttlhc.ilo z lrllnl"bl?n 1ltlln115 -1'tl= "£ 

£Ju" L = 17:Ju•t (t) ~I = z-"Ju (£) 1-'Z:Ja = v + ':Ja (Z) 8Z = zJu (I) 

8
;)8 (t) EZJsc; (£) 

Z"9 b1~1'bC 

0
:J6 (z) 

: \.'11 'Q5 lh<t 'fC 'Pl~ltt ·z 
v:Jn (I) 

: lpln~ '1Jllt1Jlrl'J.o~lr "1 



6.3 ~'t~ fcl~~~l""ll ~e{ (Meaning of Binomial Expansion) 

at tt~lct.Rl~i ~ tt~l. :ouCl.ai ~l.tt. :at-1. c.i.-1. tt~l. ct.~ lt""l :at2tctl ~tal 1?'.1.~ ~l.tt. ct.c:O. tt~lct.Rl-1. rdtt~ ttacti:C-t 

3~ t9, at~1 a + b, x - y, 4a + 3b, x + 2a ct. 51.~ rdtt~ ttactR-t 3~ctltt.. :atl't~ :atOllG"i.l :at~l:ct3lUJ. ~~IAtt.l"i. 

:atlc:O. rdtt~ tt~lct.Rl"i.l ?t.tal •uct. ~l:fi"i.l IA:tct.~tal ~.ll'lK.li t§l~, at :atl 'tl,~(>t t9 : 
• (x + a)1 = x + a 

• (x + a)2 = r + 2xa + a2 

• (x - af = r - 2xa + a2 

• (x + a)3 = r + 3ra + 3xa2 + a3 

• (x - a)3 = r - 3ra + 3xa2 - a3 

~ct, ~ Lct~l~ :atlct 1 fdtt~ 't~lctRI...U 3 ?.[1. ~ ~1.2l.lt"i. 'f._talL3 qlct. ~Ltt., ct.L ct.-j!A:tct.~tal ~HUJ.ct.l?.[l1c:{l ~ct. 
~UJ.c:O. ~L3ltt. ? =btl IA:tct.~tal rdtt~ J.t.~tt...U ~~~?.[1. ~UJ.c:O. ~L3ltt.. ~q :atl't~ d"i.l lA~ :at~l~ 3~~. 

:atl't~ :atOllG rdtt~ 't~lct.Rl"i.l at IA:tct.~tal <:t.'lK.ll d"i.l %~i %~i 't~L"i.l ~~~tal3L ~~tt."i.l =tcl~'t~i ~~l[c:O.~, ct.l. 

ct. ..U~ 'tl,~(>t a1Jfi ~L3ltt. : 

• (x + a)1 = x +a 

= 1Cx+ 1Ca 0 I 

• (x + af = r + 2x a + a2 

= 2C r+ 2C xa+ 2C a2 
0 I 2 

• (x + a)3 = ~ + 3r a + 3xa2 + a3 

= 3C ~ + 3C ra + 3C xa2 + 3C a3 
0 1 2 3 

=btl ~ J.t.~l~ (x + a)4 :at-1. (x + a)5"i.l IA:tct.~tal ..{l~ 't),~(>t al>{l u&l~ : 

( X + a)4 = 4C y4 + 4C ~a + 4C ra2 + 4C xa3 + 4C a4 
cf" I 2 3 4 

= ~ + 4~a + 6r a2 + 4xa3 + a4 

(X + a)5 = 5C ..,.5 + 5C x4a + 5C ~a2 + 5C ra3 + 5C xa4 + 5C a5 
cf" I 2 3 4 5 

= r + 5x4a + 10~a2 + 10ra3 + 5xa4 + a5 

G't~3ct. lcl.:tct.~tal-j (>tlful~?.[l :atct~"i. 3~~u. eli ~ll~ 1 X ..u qlct.i3 z~~l: ~3-~ q2cli "'lltt. t9 "'rtt.l~ a ..u qlct.i3 

z~~l: ~-~3 ctltcU "'lltt. t9. =btl '4.~?.(1. fd'4.~ 't~lctRI. (x + a)..Uit"i. 'f._tali3 qlct. n-jlct:tct.~tal ..{l~ 't),~ <:t.1Jfi ~L3ltt. : 

(x + a)n "i.l IA:tct.~tal-1. rdtt~ IA:tct.~tal (Binomial Expansion) 3~ t9. =btl IA:tct.~tal-j Cl{l't3 't~ nc, xn- r a' 

t9. :atl tt~~i r = o, 1, 2, ... , n ~&1.~, ~2a rdtt~ IA:tct.~tal"i.i (>t\ti tt~ ~cit. 

r [Ct~~~l\tl 't~ i1i nc xn.-r a' 
r 

0 J.t.2t~ 't~ nc xn~ a0 = xn 
0 

1 ~~ 't~ nc xn-l a1 
I 

2 ?{l~ 't~ nc xn-2 a2 
2 . . . 

. . . 

. . . 
n (n + 1) 1 't~ nc xn-n an= an 

n 
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:otll{, nc, X'-' a' :b). (x + a)n --t.L Lct«t~~L"i r + 11 'llt. ~Ltt. ct-1. (x+a)" --t.L Lct«t~~L'i cLI.L'll3 

'llt. (t-I.Ll{l~ 'llt.) 3~cUtt. :bi.2a 1, 

T = nc X'-' a' 
r +I r 

tc5.ct (x + a)n --t.L t3'll~bd. Lct«t~~Ll{L ...0.~--t.i <allt~U "'i~ ~L3Ltt ~ : 

(1) (x + a)n--t.L Lct«t~~Ll{L 'llil...O.~ca :ti."tf.L n + 1 ~. :bl2a 1 fa'll'il 'llt.LCLI:EL (x + a)...O. <ud 3~di ~ 'llt. CLI:.U.~ ~-

(2) IA«t~~L--t.i 'llt.L--t.L t-t.tc5.~~L3L :ot'j:fs~ nc
0

, nc
1
, nc

2
, ••• , ncn ~. 

(3) Lct«t~~L~ lt~l{ 'llt. X' ~. ctf.L~ 'll~--t.L t.~3 'llt.l{i x --t.l. <Udi3 :fsl{~L: :bl3-:bl3 CL2dl "'SS.tt ~, "'ftf.L~ a --t.l. 

CLLdi3 :fsl{~L: :bi.3-:bl3 CLI:tdl "'SS.tt ~. Lct«t~~L~ ~~ 'llt. an ~. 

( 4) fA «1. ~ ~L --t.L lt~3 'llt.l{L x :at .t a--ll CLLdi3--t.L t-1. ~ CLL UJ.L n ~L tt ~ • 

(5) Lct«t~~L--t.L l{l:l.L 'llt.~ t.i.t c.tL~ t-t.~bi.L ~d~ :otLct<ai 'llt.L--t.L t-t.tc5.~~L3L t-l.l{Lorl tc5.Ltt ~. 

fa'll'il Lct«t~~L--t.L t-l.tc5.~~L3L I?L31.~L ~~i{ ...Q.~ :otltt<:LL ~. :otl I?L31.~L...0. ~<1.--t.L ~..>1.1. OL@Ld~LL~ (,{:{;» "tll~el 

3:fi tc5.dl. 

eun 
n 

1 

2 

3 

4 

5 

6 1 

7 1 

8 1 8 

9 1 9 

(§~L~~~l 29 : (x + y)6 i R~~QL h~L. 
(x + y)6 

1 

1 

1 4 

1 5 

6 15 

7 21 

28 56 

36 84 

t{~~QI.hl 

1 1 

2 1 

3 3 1 

6 4 1 

10 10 5 1 

20 15 6 

35 35 21 7 

70 56 28 

126 126 84 36 

= 6Co (x)6 (y)o + 6Cl (x)s (y)l + 6c2 (x)4 (y)2 + 6C3 (x)3 (y)3 

t{~~~Lhl-tl 

t-t.~cuttil. = 2n 

21 = 2 

22 = 4 

23 = 8 

24 = 16 

25 = 32 

1 26 = 64 

1 27 = 128 

8 1 28 = 156 

9 1 29 = 512 

+ 6C4 (x)2 (y)4 + 6Cs (x)l (y)s + 6C6 (x)o (y)6 

= ~ + 6ry + 15x4y + 20xV + 15.x2y4 + 6xf + y6 

(§~L~~Ql 30 : (1 + x)4 i R~~QL h~L. 
(1 + x)4 

= 4co (1)4 (x)o + 4cl (1)3 (x)l + 4c2 (If (xf + 4c3 (1)1 (x)3 + 4c4 (l)o (x)4 

= 1 + 4x + 6r + 4r + .0 
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C36l~~Ql 31 : (3a + 2y)3 i fcl~~Ql b~l. 

(3a + 2y)3 

= 3C
0 

(3a)3 (2y)0 + 3C
1 

(3af (2y)1 + 3C2 (3a)1 (2y)2 + 3C3 (3a)0 (2y)3 

= 27a3 + 3 (9a2) (2y) + 3 (3a) (4y) + 8y 

= 27 a3 + 54a2y + 36ay + 8y3 

C36l~~Ql 32 : (3x - y)4 i fct~~Ql b~l. 

(3x - y)4 = [3x + (- y)]4 

= 4Co (3x)4 (- y)o + 4CI (3x)3 (- y)I + 4Cz (3xf (- yf + 4C3 (3x)I (- y)3 + 4C4 (3x)o (- y)4 

= 81x4 + 4 (27r) (- y) + 6 (9r) Ci> + 4 (3x) (- y) + y4 

= 81x4 - 108ry + 54xV- 12xy3 + l 

'1Lit : ratt.~ '4.t.Lctl:a'1i ~ tt.t."t ct~ ?eQL 8:1.~ ~ttL dt IA«t.~QLll.i >L~li. tt.t.'i 8:1.~ +, t.ll~ tt.t.'i 8:1.~ -, 

?(l~ tt.t.'i 8:1.~ +, <LL~L tt.t.'i 8:1.~ - ctOL~ ~Lctil. 

C36l~~Ql 33 : (2x - a)5 i fct~~Ql b~l. 

(2x - a)s 

= 5CO (2x)5 (a)O - SCI (2x)4 (a)l + 5C2 (2x)3 (af - 5C3 (2xf (a)3 

+ sc4 (2x)l (a)4 - sc5 (2x)o (a)5 

= 3~ - 5(16~) (a) + 10 (8r) (a2) - 10 (4r) (a3) + 5(2x) (a4
) - a5 

= 3~ - 80x4a + 80ra2 - 40ra3 + 10xa4 - a5 

(x- ~r 

= r- 5 (x)4 (~) + 10 (x)3 (:2) - 10 (r) (!,) + 5 (x) (~~) - ~ 

----------------------------~( ~~~ )r--------------------------
(11)4 .-(l !Jll.d ~'4.~ Lct:cct.~QL~ ~UJ.ctctl ~i.>L~li. 11.t 11 = 10 + 1 ~c:{l ratt.~ '4.t.LctR-t.ll.i ~~ctl.. ~q 

(11)4 = (10 + 1)4 ..[1. lEli.d ratt.~ Lct:cd~QL..[l. ~d ~UJ.c:{l-1. !s~a2~~ <L~L~ ~~lIs ~UJ.qc:(l lEli.d ~L<fi t911li.? 
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(~- ~r 

= 
4
co (~n~r- 4

c1 (~n~r + 
4
c2 (~n~r- 4

c3 (~)'(~r + 
4
c4 (~n~r 

= a4 
_ 4 (a3) {!z.) + 6 (a2) (bz) _ 4 (~) (b3) + b4 

b4 b3 a b2 a 2 b a3 a4 

C3~l~~~l 37 : (1 + x)6i lCl~~~l h~l :ut~ t.i~ t.tl~~ x = 1 1i,!l~ ~l~ ~:utl. 

(1 + x)6 

= 6Co (1)6 (x)o + 6Cl (1)5 (x)l + 6Cz (1)4 (x)z + 6C3 (1)3 (x)3 

= 1 + 6x + 15r + 20~ + 15x4 + 6r + ~ 

:Q1.L~, 

(1 + x)6 = 1 + 6x + 15r + 20~ + 15~ + 6r + ~ 

X= 1 ~hdL, 

-SL.6tl.= (1 + x)6 = (1 + 1)6 = (2)6 = 64 

ot.6!.L.= 1 + 6x + 15r + 2or + 15~ + 6r + ~ 

+ 6c4 Of (x)4 + 6c5 (1)1 (x)5 + 6c6 (1)o (x)6 

= 1 + 6(1) + 15(1f + 20(1)3 + 15(1)4 + 6(1)5 + (1)6 

= 1 + 6 + 15 + 20 + 15 + 6 + 1 

= 64 

:Q1.L~, -SL. 6!.L. = ot. 6!.L. 
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(3~l~:(~l 3s : ( v'3 + 2)
5 

- ( v'3 -2)
5 

..u altrl £a~il R~:(~l..u ~rl1lutc:t1. 

(J3+2)5 - (J3-2)5 

sco ( J3)5 (2)0 
+ sci ( J3t (2)1 
+ sc2 ( J3)3 (2)2 

= + sc3 ( J3)2 (2)3 
+ sc4(J3)\2)4 
+ sc5 ( J3t (2)5 

sco ( J3)5 (2)0 
- scl(J3)\2)1 
+ sc2 ( J3)3 (2l 

- - sc3(J3)2(2)3 
+ sc4(J3)\2)4 
- sc5 ( J3) 0 (2)5 

(eCt. ~ [G'4.~ ~t.Lctl:a ct~ ::e~L f?:L~ e"tctl~ t.ll~ ~t.LctR:-t.-tL lcl.:tct~~L.-ti f?:L~ c.tt.<=uil. ~~~LL-ii 6i..t '4.t.Lctl:a~"t.-tl 
lcl.:tct~~L"i.L ~~eu, ?[].~ ~.t ~i~li.L ~~At elL~ ?.til..) 

= 2 [set ( J3 )4 (2)t + sc3 ( J3 f (2)3 + scs ( J3 )o (2)s] 

= 2 [5 (9) (2) + 10 (3) (8) + 32] 

= 2 [90 + 240 + 32] 

= 2 [362] 

= 724 

(3~l~:(~l 39 = (v'J +.fit+ (v'J _.fit ..u altrl £a~il R~:(~l..u ~rl1lutc:t1. 

(J3 +.fit + (J3- .fit 

4Co { J3t { .fi} 
0 

+ 4c1 ( J3n .fi)l 
+ 4cz(J3)z(.J2)z 
+ 4C3(J3)

1
(.J2f 

+ 4C4(J3t(.fit 

4Co { J3t {.fit 
- 4cl (J3)3 (.fi)l 

+ + 4cz(J3)z(.J2)z 
- 4c3(J3)1(.J2)3 
+ 4C4(J3t(.fit 

(eCt ~ (a~~ ~t.Lctf:a ct~ ~.-t f?:L~ elctl~ t.fl~ ~t.Lctf:a"i.L lcl:td~~l"i.L f?:L~t c.tt.ellil. .-t~. ~~~ll'ii 6i.."1. 
~t.l ctR:-t ~1. "i.l [q :td ~ ~l "i.l t.ll ~ ~ .t ~1. ?.l.l ~t. .-tl. ell~ ?.til..) 

= 2 [ 9 + 6 (3) (2) + 4] 

= 2 [9 + 36 + 4] 

= 2 [49] 

= 98 
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~l~ltl. 6.3 

1. ..U~ ~LiMl. @'t~ 't~lct~~L-tl fcl.~~~l itutct'l : 

(1) (3a + 4b)3 (2) (1 + x)7 

2. ~'4.~ Lct«t.~~L..fili.~~?.(l ~:!ltd li.ut.ctl.. 

(1) (.JS + 1)5 - (.JS - 1)5 

(2) (J2 + 1)6 + (J2 - 1)6 

(3) ( .J5 +-!3 )4 + ( .J5 --!3 )4 

(3) (~ - ~r (4) (.Fx + _]_)6 
3 .fx 

3. (1 + x)5 'ds Lct«t.~~L 3~1. ~.t 61..t (>f.L%~ x = 1 ~~.t <L3Fill ~1.. 

(5) (~ - ~r 

4. (1 + a)6 'ds Lct«t.~~L 3~ ~.t 6i..t (>f.L%~ a = 2 ~~.t <L3L~ %~L. 

---------------1( :ell~l~l '~t----------------
\. j 

• a& 31.6 ~3 ~~~li.i m ~.-.t ct~~l. ~.t (>jl~ ~~~li.i n ~.-.t ct~~l. ~l.tt, c:tl. 61..t ~~~I...U ~a ct~~l.li.i?.(l 

3L6'4.~l ~3 q~..{l tt.:ci.~oll. m + n J.l3L~ 21.6 ~L1. 

• a& J.L2tli. flttL m J.L3L~ 21.6 ~L3dl. ~l.tt ~.t (>jl~ flttL n J.L3L~ 21.6 ~L3dl. ~l.tt dli."t 61..t flttL~L :ci.~!m. ~d. 

3~ct.L..fi ~l.tt, dl d ~a m x n J.l3L~ 21.6 ~L1. 

• n! = n (n - 1) (n - 2) x ... x 3 x 2 x 1 

• n %~ %~ ct.~~l..t r ~Lort.l. '4.~ oll.oct.ct.Lort.L ~a zli.<t.ttl. np, 2tltt. 

• zli.<t.tt ~.t :ci.<~.tt ct.~-tl. ~UJ.~d dqLct.d ~ t9 1, zli.<t.ttli.i zli.'ds li.~cct. ~l.tt t9 "'rttL~ :ci.<~.ttli.i zli.'ds li.~cct. ~l.d 

ort.?.{l. ~2a 1, zl{<l.tf.l{l ab ~.t ba orll ~~ ~aol t9 "'rttl~ :ci.<t.ttli.l ab ~.t ba orll ~~ ~li.l-1. 2tltt t9. 
• (x + a)n ort.L IA«t.~~Lort.L ~a (n + 1) tt.~l.ort.L ~~~~L31. ~:!zli nc0, nc

1
, nc2, ... , ncn t9. 

n! 
• npr = (n-r)! 

• npo = 1, npn = n!, "pi = n, "pn-1 = n! 

• ~a N ct.~~Lli.i?.(l A ct.~~l. ~3 l-l3L~..fi ~li.~~tt...U ~l.tt, B ct.~~l. (>jl~ l-l3L~..fi ~li.~~tt...U ~l.tt, c 

ct.~~l. ?(1.~ J.l3L~..fi ~li.~~tt...U ~.t (>f.~..{l (>f.I:Q "t ct.~~l. ~.-.t ~l.tt, c:tl. ~a N ct.~~l.ort.L ~a zli.<~.ttl. 

N' 
A! Bl C! 2tltt. 

n! 
• ncr= r! (n-r)! 

nc = n P,. 
r r! 

• (x + a)n '4.~Lct.l:a'ds Lct«t.~~L : 

nco (xt (a)o + ncl (xt-1 (a)! + nc2 (xt-2 (a)2 + ... + ncn (x)o (at 
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~l~ltl. 6 

( fctGtFll A ) 

..fi~ ~lit~ t.t~fcl.h~'l.l ltSI."i.L li.L2 ~L~l fcthc:tL..fi 'l.l~t.:~U h:(L : 

1. ri 31.8' ~3 ~~~li-i m ~....-t c:t~:otl. :ot.t ~~ ~~~li-i n ~....-t c:t~:otl. ~l.tt, ctl. 6l.t ~~~l.lti?.fi 31.8''l.l~l 
~3 q~...Q. 'l.l:ci.t.oll12~l ~l~ P-1.8' u1 ? 

(a) mn (b) m (c) m - n (d) m + n 
n 

2. ri >LP-Lli. ~ttl m ~l~ P-1.8' ~Lhdl ~l.tt :ot.t ~~ ~ttl n ~l~ P-1.8' ~Lhdl ~l.tt ctli."'l' 6l.t ~ttl:otL :ci.~6-d ~21. 

3~c:tl...0. ~Ltt, d.L 6i.t ~ttl:otl ~l~ P.Lc:tl"i.l f!~ ~l~ 12~l P.lltt ? 

(a) mn (b) m 
n (c) m- n (d) m + n 

3. n! ~2a ~? 

(a) 1 ?.D. n ~"fi...Q. >LL{Iill :ci."ttl:otL.-J.L ~~c:tlUJ.L (b) 1 ?.D. n ~"fi...Q. >LL{Iill :ci."ttl:otL.-J.L ~~llhl~ 

(c) 1 ~ n- r ~"fi..(l J.L~[ct.& :ci."ttl:uti..U ~~llhl~ (d) 0 ?.fi n ~"fi...Q. :ci."ttl:otL.-J.L ~~llhl~ 

4. zli.~tt :ot.t :ci.~tt.-J.l >L~I:act :ci.1ctl. :ot'j,~l~ ...0.~.-J.lli.i?.fi ¥1.L :ci.6il:t ~l~L ~ ? 
nc 

(c) np = _r 
r r! 

n! 
(a) (n- r)! (b) ncn-r (c) nc,_, 

6. nco + ncn ...0. !Jltct ~U.~:tl.. 

(a) 0 (b) 1 (c) 2 

7. (n + 1)! = 120 ~l.tt, ctl. n...O. !Jltct ~llc:tL. 

(a) 3 (b) 4 (c) 5 

8. (x + a)n-! .-J.l lct«t~~lli.L f!~ 12et.i 'l.lt. ~Ltt ? 
(a) n (b) n - 2 (c) n + 1 

9. 10 x n ! = 240 ~Ltt, dl n...O. !Jltct ~LLI:tl. 

(a) 6 (b) 3 (c) 5 

10. (x + a)n .-J.l Lct«t~~l:i :uirct.lt (~~) 'l.lt. ~llc:tl. 

np 
(d) nc = _r 

r r! 

(d) ncr+l 
r 

(d) 2n 

(d) 6 

(d) n + 2 

(d) 4 

(a) an (b) an-! (c) x0 (d) ~-I 

11. ~3 -1.-J. ~~...Q. ~l8-Slti 3 Cl{~:otl..t ~~c:tl li.l2 8 "'fOttl:otL ~- ct:otL :otl "'fOttl:otL 'l.l~ 12cll ~ct ~~ ~L1? 

(c) 3cs 

( fctGtL:ll B) 

..fi~"i.l ltSI."i.l"i.l ~h c:Ubtlli.l "'fc:Ut.t ~l'l.ll : 

1. zli.~tt :ot.t :ci.~tt c:t~ ~"tt ct-1lc:tct ~ ~ ? 
2. Ol~ld~.-J.L ~~c:tlUJ.l.-J.L ~UJ.~d ~~id <::Lbi.L. 

3. Ol~ld~.-J.L ~~llhl~.-J.L ~UJ.~d ~~ict <::Lbi.L. 
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4. ~~RI.d ~1ct :at'1~L~ :fs~~!{ :at-1. ~~!{ ct~.-tl. OLL@L~ ~(,j_~t a"tl.. 

5. (x + a)n ~i n = 6 ~.&di ~UJ.dL Lct«t.~~L.-tl ~~~~L.&L a"tl.. 

6. (x + at 'i.L Lct«t.~~L~ Cl.LL'I.l.& '4.~ a"l.L. 

7. ~.& ~'1..-tl ~r.u~i 3 Cl.L(6:d:atl.-1. ~~CLL ~L2 5 otO!{L:atl t9. d:atl 12aL ~L~ '4.LdL..0. otO!{L ~UJ.cfi u1 ? 
8. nc

2 
= 15 ~L!{ dl n..O. C&~d ~LLCLL. 

9. np
3 

= 210 ~L!{ dl n..O. C&~d ~LLCLL. 
10. TUESDAY li.L%.-tL c.tltL ot :atllt~..O. ~~~2{1. .-tcfi 12cll oll.oct~U:atl. P.L~ li.L1 ? 
11. VIAAN li.L%.-tL c.tltL ot :atllt~L'i.L C3'4.!{LOL .&~ 12cll oll.oct~U:atl. c.t.-tLcfi ll.l.&L!{ ? 

12.5 %~L %~L '4.?LL-1. 5 .&CL~~i 12cll ~d ~~ ll.l.&L!{ ? 
13. npr ~2a ~ ? 
14. (x + at 'i.L Lct«t.~~L'i.L n + 1 '4.~L'i.L ~~~~L.&L a"tl.. 

15. a& nc = nc ~L!{, dl X :at-1. y 'i.L ~(Jj,\:{.-i,L ll.l.&!{ ~ lct.&C:'4.L a"tl.. 
X y 

..fi~.-tl ~JI.'i.l'i.l otcLLCJI. :atl\ll : 

1. rG.'4.it Lct«t.~~L.-ti allt~Ll a"tl.. 

2. ~.& Lct~1N~UJ.L~i 10 li.LLUJ.L:atl ~LOL a t9. :atl li.LLUJ.L:atL~i ~P.L~, [G.dl!{ :at-1. 1dl!{ 8.-tL~L 12cll ~d 

q~~ ll.l.&L!{ ? 

3. 4 t9'L.&~L:atl :at-1. 3 t9L.&~:atl.-1. ~.& ~L~~i 12cll ~d oll.ocfi ll.l.&L!{ 1 %2{1. .&1.~ '4.~L ~ t9'L.&~L:atl 1 ~ t9'L.&~:atl. 

~.& ~L~ .-t oll.oct.L!{ ? 

4. ~.& 2c.ta '4.~ :ati.&~Lli.Ll~.-ti 6, 'i.L~L.-ti 5 :at-1. :oi~~ lct"'.!{.-tl 4 %~i %~i ~«t..&L-1. ~.& ~l~~i 12cll ~d 

oll.ocfi ll.l.&L!{ 1 %2{1. ~~.& lct"'.!{.-ti ~«~..&!. ~.& ~L~ ot :atLct ? 
5. 3, 8, 0, 7, 6 ~ c.tltL :oi.&L'i.L C3'4.!{LOL .&~-1. '4.i~ :oi.&ct.Lufi12cll ~'lKI.L:atL c.t.-tLcfi ll.l.&L!{ ? 
6. TANI li.L%.-tl c.tltl ot :atll1.~..0.12cll oll.oct~[l ~c{l ~il. 1 ot~i ~R ~ou ot :atlct ? 
7. MANGO ll.l%.-tL c.tltL ot :atll1.~..0.12cll oll.oct~[l ~cfi ~il. 1 ot~i ~~ ~ou '1. :atLct ? 
8. :at~o~ :oi.& :at~o~ :cP.LL.-t '4.~ ot :atlct dcfi ~d 1234321.-tl c.tltl ot :oi.&.-tl C3'4.!{LOL .&~-1. 12cll ~'Kll:atl 

c.t 'i.l cfi li.L.&l !{ ? 
9. ROLLS li.L%.-tL c.tltL ot :atll1.~1.2{1. c.t.-tdl oll.oct~U:atl. :at-1. DOLLS li.L%.-tL c.tltL ot :atll1.~2{1. c.t.-tdl oll.oct~U:atl..-tl. 

~~u.-n~ 12cil P.Lil. ? 
10. ~.& r.tl~~i 6 ~ t9, ot~i 2 ~ "l.Llfict.LUJ.L t9. :atl r.tl~~i2{1. "l.Llfi~~d ~ ~ 12cll ~d '4.~~ .&~ ll.l.&L!{ ? 
11. c.t~Lc.t~ ~d ~il.ai 52 '4.\ll~i2{1. ~ '4.\ll ~L~U.-tl :atP.LCLL ~L~'i.l 12cll ~d '4.~~ .&~ ll.l.&L!{ ? 
12. c.t~Lc.t~ ~d ~il.ai 52 '4.\ll~i2{1. ?L~L '4.\ll ~.& ot ~OL.-tl 12cll ~d \l~~ .&~ ll.l.&L!{ ? 

13. (2x + 3y)3 ~ Lct«t.~~L .&~L. 

14. (x - M ~ Lct«t.~~L .&~L. 
15. (y + k)5 ~ Lct«t.~~L .&~. 
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n l~ct'ti ·~n~W~J'l<t 
9t'Z 

"'Q:>ln~ -elF 'l}-1~c~l2J l?'h~ 'Plt~ 1r 9(1 -if) + 9(1 + if) ·o1 

"'Q:>ln~ -elF 'l}-1~c~l2J l?'h~ 'Plt~ 1r £(1 -!::t) -£(1 + !::t) "6 

l hWl~ lF-1 ~Wlt 1~?t l)c'3'fC'h TP-e 

"'tc 1lt1Plt~~ 1h<t'fC '1}-c?li~ (z) 

"'tc 1lt1Plt~~ 1h<t'fC lr·tt·uc (I) 

'1lt~l:!JR 

11<t . @ '1}-l'b'bl'~~ ~l:!]R '1}-l_h-t>R £ l)'a1ltc?lil~ ~ C'l<t "tt"lJC v 1~~W~ ~1R 1~'fC -1J?e]1lt1R -1tt "8 

l hW1~ lF-1 '3'fC'h -elF lf.l?t ?~ 'J.-11:11 -1tt C'l<t l_l<tlf.llclf ~ (£) 

l 111-11~ lF-1 '3'fC'h -elF lf.l?t 1'3~ 1'3~ 15'-1ltc h"@lG (z) 

l hWl~ lF-1 '3'fC'h -elF lf.l?t 'l"~<tlf.llcl? W-1ltc h"@lG (I) 

'1lt-e 1.? ·@ ~-1 '3'fC'h W-11tc 1~1G 

l)-a1lt-e -11n1~ -1tt "@ 1~tlt 1lt1;:n1:Z) cW £ C'l<t ?~ 'J.-11:11 v 'l_l<tlf.llclf £ 1lt'J.oW~ lrW-1ltc -1tt "L 

l t1~ 91-a -elF lf.l?t l)c'3'fC'h tr-e 1211<t 'J.o rnl\ 1~'h -1tt ~hl<tl2J )(116]al<t (£) 

l 111-11~ lF-1 '3'fC'h -elF lf.l?t 1'J.ohl<tl2J 1'3~ 1'3~ trnl\ C''l9 (z) 

l 111-11~ lF-1 '3'fC'h -elF lf.l?t 1'J.ohl<tl2J Jo -1tt trnl\ C''l9 (I) 

'11trnl\ ~ ~~-1 '3'fC'h ·@ 1211<t 1lt1'bc-1 '3'fC'h ~l\ ~ 

l)'a1ltl_-1~ft 11<t . @ 1~1291Jc Wp:cft 1'3Jo 1'3~ £ 11 ... )(116]al<t C'l<t v 11 ... )(11~W-111<t ch ~~E -1tt "9 

l hW1~ lF-1 -elF 

lf.l?t l)c'3'fC'h TP-e h'\? 'J.o '1}-l'h-~'h 'l'~<t-e 'P~'h h'\? l]tC -1tt C'l<t l<t'ffi -1tt 1ltl_l<t~lP ~ lf.l~-1 '3'fC'h (£) 

l hWl~ lF-1 -elF lf.l?t l)c'3'fC'h tr-e h'\? l]tC -1tt C'l<t l<t'ffi -1tt 1lt~~lP ~ lf.l~-1 '3'fC'h (z) 

l '@loa 1~?t 1$1-111: 1'J.ol)c'3'fC'h TP-e h'\? '1}-l'h-~'h l_l<t~lP ~ lf.l~-1 '3'fC'h (I) 

·@ 1211<t 1lt1'bc-1 '3'fC'h 'l"~<t~lP z lJ'a1lt'l"~<t~lP s -e ·@ '@ 1c1lt> ('1}-l'h-~'h) ~1cl1 v 1ltJ?1'h -1tt ·s 
l 1211<t ~lf 1ltm?-t ~1~ 

'1llil'iDIVA\ 1'P'b91Jc ~Jo~ ltlf '!F'J.o~Z) C''ll<tlJ~'b91Jc lt1lt'P '[P'J.o~ l)'a1$~1<t Jo 1l!~ 1'J.o~1~ '1llil'iDIVA\ "t 

l 1211<t Jo ~1R -1tt l_l<t1c-1'l63 11 "@lG (£) 

l 1211<t '[Pc-91c1'b l_l<t1F-1'l63 C'l<t l_l<t1c-11_63 (z) 

l '!211<t Jo ~1R -1tt l_l<tlF-11_63 C''}c) (I) 

'l:ta-%> t hW16 tp91Jc -elF lf.l?t 11tH~ -1tt C''ll<tlF-11_63 z C'l<t l_l<t1c-11_63 £ "£ 

l encc 'J.o ~1R -1tt l_l<tlF-11_63 ~ 

t l_l<t1Hl_63 ~ 1~'h 91_-1 l:ta-%> t hWl~ tp91Jc -elF lf.l?t 11tH~ -1tt C''ll<t1F-1'l63 v 'C''I<t l_l<t1c-11_63 v ·z 
l hW1~ tp1'J.o~ l_l<t1h<t'fC lf.l?t tr-e hW1~ l)c1lt> l<t'@:~ ~'b ~ (£) 

l hWl~ tp1'J.o~ l_l<t1h<t'fC lf.l?t lf'llt 1'Pc-1 ooo'o£ (z) 

l hW1~ tp1'J.o~ ~1h<t'fC lf.l?t ~~ (I) 

'C'1F-11cl_h'hE) ~l_l<t1h<t'fC ~~lt h~1'h ltl'alt "l 

: thll<t lc)l'bJo l'J.ot'J.o'lf'K l'J.o~'lr 

( 0 lc lltll;] ) 



Blaise Pascal 

(1623 - 1662) 

French mathematician - Pascal's .inveutions and 

discoveries have hem instrumental to developments in 

the fields of geometry, physics and computer science. 

His exploration of binomial coefficients infulenced Sir 

Isaac Newton, leading him to uncover his "general 

binomial theorem for fractiooal and negative powers. •• 

In the 1970s, the Pascal (Pa) unit was aamed 

after Blaise Pascal, in honor of his contributions. Pascal 

is also credited with building the foundation of probability 

theory. 

• 
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"Sampling theory deals with inductive inference which is the process by which we draw a 
conclusion about some measure of population based on a sample value." 

- W. A. Spur and C. P. Bonini 

7 
ro.e.~ro~ \1'6\rc.~'l 

(Sampling Methods) 
lCI."'.~ct~ : 

7.1 ~ltl'e :ot~ f-1.~~[ : :ot¥i 

7.2 ~ltl'e rl\ll~ :ot~ f-1.~~[ rl\ll~ 

7.3 f-1.~~[--t..fi ot~~~lrl 

7.4 :ott~~[ f-1.~~[--t[ ~~~u. 

7.5 r.:t~~[-1 h~ 'i~ h~ctl ltl2-tl lj~l 

7.6 f-1.~~[--t \l"lrt:ot1 : 

7 .6.1 ~~UJ. ttt~~3 f.tt.~f-t 

7 .6.1.1 :otP..f 

7.6.1.2 ai.2~...0. ~ct 

7 .6.1.3 ttt~~3 :ti'lK.lt:otl.-tt 3L"£3...0. ~ct 

1 .6.1.4 at~ :ot.t Ol.~at~ 

7 .6.2 «l~ct ttt~~3 f.tt.~[-t 

7.6.2.1 :otP..f 

1 .6.2.2 at~ :ot.t Ol.~at~ 

7 .6.3 \{~3 f.tt.~[-t 

7 .6.3.1 :otP..f 

1 .6.3.2 at~ :ot.t Ol.~at~ 
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'l't<t~,.h l-]~3~ 
6tZ 

. @ "Q&C:~1'E) 'h--ltt 

11--l--)6'~ ~~b 'R:Th'P lJ-"~1,[.> 1l--'l_ltt]?' W'l_la 1'PW'[tt l)alc'I_C: 1ltt 1b1&lilo 1&C:W ~1c~ -1~ 9\J '1hntt lJ-"1bc-1 ''!Ch. 1:!3 

ft,_la 1b1&lilo 1&1lt'l1: ~ijc)C:ll: 1Ja1ltl:!3 1'Pb1ltt 1lt1bb1~ 1?:1~ ~lP 1lt1Ft . @ h1b't-1 1--]6'~ ~1h~'l1: 11-"\.lt-1~ -1ltltt 

1'Pb1ltt 1lt1bc-1 ''!Ch. 1Ja1ltl--,1h..lE) ~!i "h11&1c ]6'~ 'l_lt-1~ -1ltltt 1~~-1 ''!Ch. 1Ja1lt-e ~'Itt h11&1c ~lt'R: ,_.,1h..lE) 

~!i ~'[F?li~ . @ ~-1 ''!Ch. 'l_lt-1~ 'R:9f'l_ll: -1ltltt -elF -1~~1h 1Ja1lt'l_lt-1~ 'P~1h..lE) ~!i 1b'R:1Th 1'P-b1&fc lJ-"\.lt-1~ 

'P~1h..lE) 131'1<\ 1&1G'j1~-1'P-b1&fc ~'[F?Ji~ -1~ -~~ ~9~ 1'PC:-1 lc'l_hh.E) ~l--)6'~ '@h.1ltt 1ltl--bCRC ~~1b 

(Sundums JO paaN) ll1h~~Jlo lrl--]?:'3\:1 £'L 

·@ 1?11tt 1lt1b't-1 (Sufidums) l--]?:'3\:1 ~1h~'l1: lJ-"lbc-1 ''!Ch. ]6'~ 1Ja1lt~lt'R: 

. @ 1&?:~1'E) ~'R:1h.'P ]6'~ 1&h. ~ lPC:-1 'R:1h.'P lJ-"1h.'\? 1l--~1,[.> 1ltt . @ 1?11tt 

1lt1b~ 1\1? -1~ 1Ja1lt~l,[.> 1~'tc 1ltc'[F16 ~1lt 1b1&lilo h.ltn)c) ~~lP 9\J ·@ 1&c~1'E) ~'R:1h.'P J6'~ -e 1p ~1F-11G-1~ 

1P~1lt ~11:!11tt 9\J ~'l?J 'P'1ltt lJ-"1bc-1 ]l:l<t-11&1l--lJ-"1Jtl:1Ja1~'l?J ~~?-t 1l--Jio~\-1 -e '@h.1ltt ~ ~'Itt h~ 'lpc-1 'R:111-t>ltt 

~~'l?J b~ -t 'P'1ltt lJ-"1bH ]l:l<t-11&1l--lJ-"'I_ltt]Ja1~'l?J 1l--Jio~l_-1-1~ 9\J "@ 't-1 (AOJA.IDS 3Jdums .IO A.IJllbUJ 3Jdums) 

'R:lhll ]?:'3\:1 ~-e 'l?lltt 1lt1bc-1 lG-1~ 1P~1lt '[F-1 'R:1h.'P lJ-"\.lt-1~ 1l--J6'~ ~~-1 ''!Ch. 1Ja1lt~lt'R: 1lt'P1F ~ 

• @ 1&?:~1'E) ~'R:1h'P 

~lt'R: 1&h. 1J&'R:1Th lJ-"'Plt lt1lt'P 1~th. l--1h1:iJC:' lJ&?[e -1~ 9\J -elF Jlo -e "h1b't-1 91a 'R:1h.'P ~lt'R: -e 1p 1?11tt 1lt1bc-1 

lG-1~ 1P~1lt lJ-"1&fc 1l--1Jtl:]Ja1~'l?.] 11:!19 1l--Z1 ~'Itt U 1&?:~ 1lt'R:111-t>ltt 1'P1c~ ~1&fc 11--1Jtl:]Ja1~'l?.] 1l--Zl ~'Itt U 1&?:'1_1:! 

11--11n116 9\J -t '1_?:11:! . @ 1&?:~1'E) ~'R:1h.'P ~lt'R: ~ '[F'P1&1c-'[P'R:b '[Pla ~b 'R:, (:, 1lt16~ 'P(:1}t) 11&h.1ltt 

·@ 't-1 (A.IJDbUJ snsua;::> .10 A.IJllbUI uopeptdod) 'R:lhll ~lt'R: ~-e 1?11tt 1lt1bc-1 lG-1~ 1P~1lt 

11-"\.lt-1~ 11:!19 11--~lt'R: 1lt'P'[F ~ . @ hW16 '[F-1 ~-1~ 1P~1lt -elF ~ ~1lt 'R:111-t>ltt 11--~lt'R: '[Pb1ltt 1n9't 'R:111-t>ltt 

(A.IJDbui a1dums pue A.IJDbui uoneptdod) 'R:lhll ]?:'3\:1 rltt 'R:lhll ~lt'R: Z'L 

"h1la J6'~ ~'P~clJ&bc'f\ -e 1p 1?11tt 1lt1b~ '@1'R: -1~ \.lt-1~ 1l--J6'~ 
1Ja1lt~lt'R: ~ '@1lt'l1: Jlo -e "h1b't-1 ]?:'3\:1 ~ll~cll&l:lc'ft ~J6'~ 1b1ltt 1p 'e1ltt 1lt1bc-1 h1b~ Jh-1 'Pen -t ~?~ 
C:1cb 1lnh '1_631h. 1lt~lt'R: ~lt-1~ ~~la ''!Ch. E)11cltt 11-"-e '1Jc''!Ch. lJ-"lt-1~ -1~' 1l--]6'~ ~ 'Pl<tb '[PC:-1 ''!Ch. ]6'~ 
1Ja1lt~lt'R: ~1hJ?o "h1b't-1 ]?:'3\:1 ~ll~'R: ll&l:lc'ft ~]6'~ 1b1ltt 1p 1?11tt 1lt1bc-1 ~lF-1 'PC: h. -t ~?~ wlt '1_631h. 1lt~lt'R: 

~lt-1~ ~~la ''!Ch. E)11cltt 11-"-e '1Jc''!Ch. lJ-"lt-1~ -1~' 11--]6'~ ~ -el<tb '[PH ''!Ch. ]6'~ 1Ja1lt~lt'R: ·@ 't16 91a ~1~ 
(lu;:m~:>"Bfdal lnmp!A\) 'P~C:lJ&bc'f\ 1blaltt (lu~m~:>"Bidal lfl!A\) 'P~'R: lJ&bc'f\ 1Jc''!Ch lJ-"]6'~ 1Ja1lt~lt'R: 

. @ ]6'~ ~ ln-9 't CRC1}t)~16 -11~?-t 
1~~-1 ''!Ch. 1Ja1lt-e ~'Itt @ ~lt'R: -e @ 'l_'llaJio ~Ji ~ln-9 't CRC1}t)~16 ~1h. ?:1,1--W~ 'Jrltt -~~ ~1J"C1Th ~-e '[F-11Jc''!Ch. 

lJ-"-11~?-t 1Ja1lt1'llaJio ~lt'R: 11--ln-9 't CRC1}t)~16 1~'t?: ~1h. 11-"-e 1~'th. '@h.1ltt lp ~9Jio 1b,'[Fl<t ln-9 't CRC1}t)~16 '@h.1ltt 

l)a~1h. ?:1,1--W~ 9\J -~~ ~9~ 1'PC:-1 1Jc''!Ch. lJ-"]6'~ 1&h. 1ltl--bCRC 1l--Jio'I_C:19Jio~ '@h.1ltt "h1b't-1 ]?:'3\:1 "Q&h.1ltt 

~ ~ltt~: ~\.ltt1Ja1~'l?J ooo1 11tt 1p 'e1ltt 1lt1bc-1 ''!Ch. \.'1tt1Ja1~'l?J ooo1 ~11:!11tt 'R:9f\.ll: 9\J 1Ja1lt\.ltt1Ja1~'l?J 11:!19 11tt 

11--Zl 1&?:'1_1:! 11--J\.19 'P1C:Jiofc ~ "h1b't-1 9la ~lt'R: ~ ~h'R: ~\.ltt1Ja1~'l?J Jlo 11:!19 1l--1&C:'I_l:! 1ltl111--J\.19 'P1C:Jiofc lp ~9~ 

1'P1c1lt 1b1&lilo ?:~ ~~'Itt 11--1'P-lt~~ lJ-"\.ltt1Ja1~'l?.] 1'PC:-1 'R:111-t>ltt 1ltZ1 1&?:~ 1l--J\.19 'P1C:Jiofc '@h.11tt 't '1_?:11:! 

·@ 1?11tt 1lt1b't-1 (aJdums) ]?:'3\:1 ~1c1}t) 11--~lt'R: 1~~-1 ''!Ch. tJa-eJ"h. -t 1&?:~ 'R:9f'l_ll: 

-1ltltt 1Ja1lt~lt'R: . @ 1?11tt 1lt1b't-1 (UOJleptdod) ~lt'R: ~~h'R: 11--'l_lt-1~ 't \_ltt~b lt1lt'P '[Pb1ltt 1n9't 'R:111-t>ltt 

=]'a 'Itt 

(aJdums pue UOJleptdod) ]?:'3\:1 l"ltt ~lt'R: l'L 



n l~ct~ ·~n?>l~lf]~ 
osz 

1--'F.>k ~'tc 1lt'(Plt1Jlrl~lli'F.> 'F.>k 11--\_lt~~ 11--~lt'R t ~?~ TP1c1ltl'l.'l?J lr~lt'R (z) 

h.l'tlJ 'Q--'R 1'11-t) ltl: 't"ltl: ~~ P.~lt 'R (I) 

: @ '[FE.Ro Tbl<tlc 1ltl--Tlc.l \_ltl:l'a'h 11--~lr ~llt Tbc~ 

1771--~~ P.J&~~ ·(3Z!s aJdums) s~ F-JsS\1 ~?~ lh<t'F: lrllt~~ TPblltl: 1ltlbc~ ~'F:h. 1lt]6~~ 1Ja1lt~lt'R 

(az!S 3Jdums aq} ~U!U!fU.I3J3p anqM. pa.Iap!SUO:> aq OJ SJU!Od) 

1~~ 11--Ellt lbl<tlc ]ltl--1~ 'el<t'b l}lc~ Wil--S~ F-JsS\1 S"L 

·~9~ p'~Jl ~~la 1771--121F hc\_h 't"ltl: 1ltl~lltlt hc\_h (~~ P.J6~~ t ~?~) lh<t'F: lr\.lt~~ 11--]6~~ (S) 

·~9~ lf'~Jl ,_. ~'!91C 9\J @l'R l)c~'F:h. lrlt~~ 1Rol)9 

t-lJc~'F:h. lrlt~~ ~~ 11--]6~~ t ~?~ '~9~ lP'IJl Tf.>~la 121F (lGp'bC) lll~c~ l)c~'F:h. lrllt~~ 11--]6~~ (17) 

·~9~ lblJI ,_. l'F.>~la \_Cl9c~ 1?\_lt 'Rll<t 9\J 1lt\_'llll<)~h. TPc~ c'Rltl: 't"'Rlh-t)ltl: 1--lh'~c~ 1--]6~~ (£) 

-~9~ lf'~Jl ,_. 

~~:ph. t 'Plh.lllh. ~llt lt~~ l~h. 9\J 11--~lt'R 1ltlJc~1Ch. 1r12 t ~?~ ~9~ tpla 121F ~~~lh l)c~'F:h. 1r12 (z) 

-~9~ 

lf'~Jl 'F.>~"ta 1ltJ6~~ 16ellt'R 1!--lJ~lli'F.> .Ro 1~1<) 11--~1t'R t ~?~ ~9~ r'~Jl }3blc~ 'J:>}liJ~~n P.~lt'R 12 <O 
"hW16 rr~ (aJdums 

JmPI) ]6S\1 ]6Slltl: 't-]6~~ 12 h'~Jl '(Pblc~ llt~l~fc l'F.>ell~ ~lr ]6~~ ~ . @ '[FE.Ro .Ro 'I<) "i-t 12 hlla 121F hc\_h 

lJc~'F:h. 1r]6~~ 1Ja12 . @ e.Rolt> lcllt> 'Q--bl~lt 1ltlbb'lll~ lP~llt lr'@'l?J ~lt'R ]6~~ 'F.>~la ~'F:h. 1Ja1lt~lt'R 'ltlltl: 

·@ nlla lc\_hh.E.J 'Q--'Rlh.'P ]6~~ ~llt lbb'lll~ lJ~cl'P 11--lP~llt Thl'l.'l?J~lt'R l)ach. ]6~~ 'F.>~la ~'F:h. 1Ja1lt~lt'R 

(aJdums JmPI 1m JO S:>!JS!.J3J:>B.Ieq:J) 1J~'RI~ Jl--]6S\1 ]6Slltl: t"L 

"@ hlb't~ 

(S.Ia:Jaum.IBd) ~kl'K t-lhllt 1~1<) lltl: 11--~llt ~lt'R ~lhl?o '@ hlb't~ (sapS!JBlS aJdums) t~l~lcl'ltt ]sS\1 t-~~b 

1--'F.>k'l?J 'Pl~lltlt '~lt t 1b~ nllt ~'l?J'l?J 1'F.>e'lll~ ~l~lltl: t-lltll~~h ~lh<t'F: 1'P'IIllt lJach. llt~~ J6~~ ·@ nlJI 

'Q--lbb'lll~ lJ~cl'P '@'l?J tpn~ll<t lr~lt'R l)ach. 'Rlh-t)ltl: 11--]6~~ l'F.>~~ ~'F:h. 1Ja1lt~lt'R 16~E.J h<t'h 'Q--1--]6~~ 

·@'@en lltl:?J'R. 1ltlbb'lll~ lP~llt lrllt~~ 1lt'Rlh.'P lJalblJI ThllP t-ltl: 1--~1c pw P.lbc~ 1a1~ 'Rlh.'P 

lrllt~~ 1lt'Rlh.'P ~lt'R 1lt~ ·@ (.h. cE.Ro 1r~16bl--llt ~ 't"ltl: nlla ~ )'el<t '~9~ nlt'R ~l~b 1lt'Rlh.'P ~lt'R 

t l~cW '@ elltl: 1ltlbh.lltl: lPl~llt 't"'Rlh.'P ]6~~ l~h. tp h'~Jl M16 tp.Ro\_h 'Rlh.'P ~lt'R 1lt\_ltl:~'@~h. ~?t "@ 

elltl: 1ltlbc~ c'RlJ~cW l?btrb ~1'F.>?t lla'P 1n9't 91blc~ hlJ~c1~'!9 't"ltl: hWI~hW 'Rlh.'P ~lt'R 121F lPlltl'R 

"h'~Jl 

'P~Jhlt ~l-)c)E) lrW'I'I.~ltl: 'Pllm~ '91blc~ -nwn~1,_. 'nlt'R t 1b~ 'Q--~l'R'F: '[FE.Ro ~llt lbc~ 'tal~ 'Rlh.'P • 

"'Rlh.'P 'trm'i-illtl: 11--l<r.>l<) ~~~~ '·-p·1~ 

·-nlJI tpltlh. 1611--lt~~ 1--lh~c~ 'Rlh.'P t ~?~ h'~Jl tp"ta 1611--'Q--llt~~ • 

"h'~Jll'F.>~l'F.>~ 1ltcl'Pt:'l?J 1n116'l?J ~~~ ~lJcl}"t> \_lt~~ 11--~lt'R • 

"h'~Jll?llt '!<)"i-t lh<t'F: lrllt~~ 1lt~lt'R • 

: @ plb~ltl: 1ltl}'t~'@~h. lr~lr 1--]6~~ 



lltt~,.h 1--J~~~ 
ISZ 

·~ entt 1ltl'b'bln~ ]6'~ ~~?1h 1~h. 

t-U:~ '~h. 1J1tt lJ'a"lt ~lG'J? ~'~ t-llttlJ~ 1lthlt'R ~~'Itt ·~ h1'b~~ J6'~ ~~?1h lnc'R J6'~ lfllnlt 1J'a1'bc~ 

,~h. 1J'a1lt~lt'R llt~~ 11--llt~ -e e1ltt llt~ ~ 1ltlltt1J~ lf.>'t1h.E) t-ltt ~ e1ltt 1lt1'b~1h.E) -eU: ~~?1h 1J'a1lt1lw~ -t 
1~'R1'b llttlJ~ lf.>le1'b lf.>?-e h'\Jl ~10~ J6'~ ~llt~~ 1'F.>?~ ,1~ c1h) · ~ e1ltt 1lt1'b~'h 1lt1lw~ -t 1~'R1'b ~~ t-1Jn1'b 

t"'llttlJ~ Th~ C"~l--hl'ta ~~ph .!{ 'P1h.lllh. 9'\J 11tUc,~h. ~lJ~ l)'a~ 'l--1lt'R 1ltC:Wlltt t"ltt '~ 'lc~ ~?~ lJ~ 

l)<tc'R~~) . ~ e1ltt 1lt1'b'b1l--~ lJ~ l)<tc'R t"ltt ~11--~lt~ ~~, t"ltt ~ e1ltt 1lt1'bh.1ltt lt~ ~1ltl1: ~ ... £ 'z '1 ~1lt 

l<tlnlltt t-llt~~ 11--~lt'R 1lt'P1f: 1ltt · ~ 'Pl]: 'PlZJlelt t"ltt lnc'R Jo ~"k ~~ 1ltt ~1'b~ J6'~ ~~?1h 1J'a1lt~lt'R 

(A.I;rno'] JO pmpaW) lllf 1}-lf?~ ZT9"L 

"'Pl]: ~~'(J 1l--1Jtt1h<t~ ~~?1h (q) 'Pl]: ~1]:?'1[.> (g) 

= ~ e1ltt 

1lt1'bc~ lclhh.E) ~llttl~J~·h. ~ ~~~ ~1lt 1'b'bln~ J6'~ ~~?1h -eU: ~1lt1'R 1ltl--J6'~ ~~?1h lnc'R 

"h1'b~~ 

l--]6'~ ~~?1h ~'P~e:u~oe:l\ t--e 1f! 'e1ltt l--1lt1'P~'h l6"31n 1'F.>~n Uc,~n ~lt~~ 11-o~n lt~~ 'F.>~ 'Ia '~h. E)1lcltt 

~ t"ltt h1'P~~ l--J6'~ ~~?1h lnc'R ~'P~R u~oe:l\ t-l--J6'~ 1o-e 'I? 'e1ltt 1lt1o~'h l6"31n 1lt~lt'R lt~~ 'F.>~la 

'~h. E)1lcltt 1'F.>~h. 1'Pc~ Uc,~h. ~lt~~ 1~h. 9'\J t"ltt e1ltt 11t1'PH Uc,~h. ~lt~~ ~~~h.~~ 1J'a1lt~lt'R ~ 

·~ hl,Jl h~'R~'l?J 

lltll~~n 1'F.>eln~ '(tach. ~,_h. l--]6'~ ~~?1h lnc'R ~1h) -em~ lltl:!1~fc 1l<tc'R lclt>lc'F.> ~~'l[.>'bltt 11--~1t'R -t ~?~ 
h'\Jl (snOOU;)gOUIOH) lc1lt'R lclt>lc'F.> ~lt'R ~1h.l?o ·~ ~~ (gUf[dmgS UIOpURM ;)Jdu.r!S) l--)6'~ ~~?1h lnc'R t--e 

e11tt 11t1'bn11tt ~ l--1lt'R ~1'bla '~n 11tJ6'~ t-1t~~ ~~'11: 11--~lt'R 1~ t-1tt h1la -eU: lll~c~ Uc,~n ~llt~~ J1o 

11:!~ 1ltl--J6'~ ~ . ~ e1ltt 1lt1'b~ -tl]:'P ~lt'R Jlo ~~ 11--~~'l[.>'bltt l:!'l?]'l?] t"~lt'R 1lt~,.h. 1ltt c'R'P~ 11--l--]6'~ 

(Supmaw) Jaltt IT9"L 

(~UJidmes WOPlmll aJduqs) l--]6~'1:1 ~~~lb lnc'Rl"9"L 

"l--J6'~ ~~h. (£) l--]6'~ ~~?1h 'P~?C (z) l--J6'~ ~~?1h lnc'R (I) 

: ~1]:~ 'R11Wltt ~lltt~,.h. ~~~ 1G1lt ~h.1ltt 1J'a1lt-e ~ lltt~,.h. l:!'l?]'l?] ~l--]6'~ 

· ~ e1ltt 

1lt1'PH 19il--~11:!1ltt t-'P~ 11--l--]6'~ t"ltt c1~ 11--~lt'R ~ tpc~ Uc,~h. ~~,_h. l--]6'~ 9~ · ~ h1ch.'b lltt~,_h. t'b 
-t ~~ 1J'a1ltlltt~,_h. l--]6'~ 't:!'l?J'l?J 1ltc1~'blP ·~ h1'b~~ ~,_h l--]6~'1:1 t-'PU: ~1'bc~ '~h. ]6'~ 1J'a1lt~lt'R 

(spmpaw Sundmes) tltt~,_h l--]6~'1:1 9"L 

· ~ e1ltt 1lt1'bH ,~n J6'~ ~'~ 1?llt we: 1lt1,Jhlt ~~'t:\1'R~ 'I? 'h1Jl1el9 

1~C:ll:! 'P~~ltt ~91'R~le t"ltt hl,Jlll'b 1~1ltl1: ~1'Plc1ltlt'l?J 1ltllt~~ 11--~lt'R 'hl,Jl ~lt ~'f.t ,~ ~~lt'R ~ 

l ( tf~llt l}-1C:1~1:l €1lt tfJlolt'R ) ) 

1~C:ll:! 'P~~ltt ~91'R~le ~llt11~~h. ]6'~ (t) 

1'P~'F.>h.E) ~'l~'P 'Pll~~ t"ltt ~'t:\1'R hl111~1l--'hlt'R (£) 



7.6.1.3 tll~~b ~wtl~l""ll bl~b..U ~d (Method of Random Numbers Table) 

~ttl~ ~~~··tl ~3~L..fi :ti.1K{l q~[l ~1.21. ~Ltt ~l~ <:li2~..fi ~ct~i "ic.t ~~tt <:!.lot t9 :ut.t d ~2lUJ.lot'13 c.t.t t9. 
:utlctl :tl."'loiJ.~i ttl~(~% :ti.1K{l:utL'1l ctttl~ 3~<:t.i 31.~1..-{l ~t.t.P./.1. f.:t.t.~[ acu-j 3ltf ~~UJ. c.t.t €9. ttl~~% :ti.1K{l:utL'1i 

31.~31. ct~l~ &~ c.t""llctctl~i :utlct €9. ttl~~3 :ti.1K{l:utl..-t.i 31.~31. it~ ..U~.-t.i 31.~1..-t.l. 8ttttl.ol ct~ l{=ll.lEi.ct t9 : 

(i) ~a. ~=ll.. :cU. 2l.tt2.-t.i 31.~31. (ii) ~~l~ :ut.t it~~.-t.i 31.~1. (iii) :ut~~3l..fi ~..-~ 3'l.ttU.~l.-t. :ti.~l.-t.i 31.~1.. 

~ttl~ ttl~~3 f.:t.t.~f actl.-t.l. ~l.tt ~l~ ttl~~3 :ti.1K{l:utl..-t.i 3I.~..U ~Rilll-j 31.8' tt~l ttl-j ttl~~3 ~ct 

\Jl.L<:t.ctl~i :utlct t9 :ut.t ct~iP./.1. 31.8' tt~l ~l~ :utP.Lctl «i.<li. ttl~~3 ~ct tt:tl.t. 3~ctl~i :utlct €9. tt:tl.t. P.Lita ~l~ 

:utP.Lctl M<li.~iP./.1. ~l~ 3~ at ttl~~3 :ti.1K{l:utl. ~iii. ct z~.-t.l ~3~1. ~~~.-t.l 3t. :ut~~l~ tt:tl.t. 3~ ttl~~3 f.:t.t.~[ 

actl~i :utlct t9. 
ttl~~3 r.:t.t.~r ~utctctl ~L2 2l.tt2.-t.i 31.~1..-u. 8ttttl.ol ct~ l{=ll.lEi.ct t9. ttl~~3 r.:t.t.~r actl.-t.i 8t.l~~~u. ~l2 :utltt~ 

2l.tt2.-t.l 3L~.-t.l. GttttLOl 3~~- ..{l~ 2l.tt2.-t.l 3L~.-t.l. ~3 (l{lOl 3L~3.-t.l Gt.l~~~l :tct~tt :utltt<:t. t9 : 

1 2 3 4 

(1) 053 274 323 599 

(2) 667 484 786 833 

(3) 992 347 253 338 

(4) 428 982 564 785 

(5) 278 154 490 076 

(6) 819 314 589 889 

(7) 195 222 428 924 

(8) 390 379 699 786 

(9) 420 598 443 692 

(10) 664 430 343 118 

(11) 171 035 189 236 

(12) 289 505 667 484 

(13) 535 300 112 089 

(14) 784 280 257 154 

(15) 640 143 364 326 

C3~L~:"(~l 1 : :btb llllUJ.l""ll ~L:"(~l 10'1L [qe.u~~1'11 ~~~:rtl""LL ~[b =ll.bl~ctl 1-tl2 ~L:"(~l 10'1L ~a 70 [qe.u~~1..U 

~1-tflelt[?.i.l 10 [qeu~~1'11 :btb ttl~~b Pl~ll[ ~:"(CL~U:"(~ct ltbl~ llutc:L1. 

=ti:Ll{P.L~ ~llutl.-t.l ~tl.~~l 10.-t.l c.tltl IA~l~:utl..t 1 P./.1. 10 z~ :utl'-0.~. 

:utt:il ~~~-j 3t. (N) = 70 t9 at~ :ui31...U :ti.1K{l €9, d.P./.1. :utltt~ ttl~~3 :ti.1K{l:utL.-t.ll{P.l~ ~ :ui31. ot l:l.t.l.-t.~i 

<:~.8'~. :utl'-1.~ ttl~~3 :ti.1K{l:utL.-t.l 3L~3..fi ~Rilll~iP./.1. 31.8' tt~l ttl-j ttl~~3 ~ct atS' ct~iP./.1. 31.8' tt~l ~l~ 1 M<li. 

atS' f.:t.t.~[ ~utcfl ~illit tt~g, :utt:il :utltt~ :utOllG :utltt<:t. ttl~~3 31.~.-t.l .-t.~.-t.l.-t.l. 8ttttl.ol 3~~-
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l:tl~ ls ~L"l~ d "i.~"i.L"i.L!sL~...[l ?(lw ~HP.Q.ltl~ !stl. :fsli.li.i cm.L~~dl e.L~ oa~ ttl~~!s f.t~lt[ -i{UJ.cfi~. d 
"i.~"i.L...[l ttl~~ls ~wu~L"i.l ~!rd. J.lP.Lli. ~ ~lsl ot l:l{L"i.li.L a~~. dl d "i.~"i.L1!st£ls ...[l:i), ~C>tc.t. ~ltL[cutt : 

(3) 99 34 25 33 

(4) 42 98 56 78 

(5) 27 15 49 (J7 

(6) 81 31 58 88 

(7) 19 22 42 92 

(8) 39 37 69 78 

(9) 42 59 44 69 

(10) 66 43 34 11 

(11) 17 03 18 23 

(12) 28 50 66 48 

(13) 53 30 11 08 

(14) 78 28 25 15 

(15) 64 14 36 32 

~li~1!s~ 70 t9 d.P.Q. 70P.Q.li.l.21. ttl~~!s ~'W.f.L~t-1. ~L"l~ ~ctol~U~. ~~q~(l~~d J.l!sl~ f.t~lt[ -i{UJ.ctctL1 

e.l.~ at ttl~~!s ~'W.f.L ~"i.~Lct[dd P.Ldl e.l.tt d.-1. "l~L ~ctol~U~. ~Lli. !s~ctLP.Q. ~l"'.~L-1. ...[l:i). ~otc.t,...[l ttl~~!s ~'W.f.L~L 

li.Ul t9 : 

(3) - 34 25 33 

(4) 42 - 56 -
(5) 27 15 49 (J7 

(6) - 31 58 -
(7) 19 22 - -

(8) 39 37 69 -
(9) - 59 44 -

(10) 66 43 - 11 

(11) 17 03 18 23 

(12) 28 50 - 48 

(13) 53 30 - 08 

(14) - - - -

(15) 64 14 36 32 
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~Ltl~ 10 3~.-t.L [.t~~[ ac:u.-t.l. ~~.~ G"l~!rd ~,.~.u~l.~iP.Il ~Ltt.~ lt?.l~ ~:tl. ~'lKI.L~L tt.~~ 3~~. ~L~ tt.~~o[l 

tt.L-iicll. l{L~~3 ~'lKI.L~L ~jli'ii 

34, 25, 33, 42, 56, 27, 15, 49, 7, 31 ~. 

~L~ 8tt.~!rd li~ lt~Lc:tdL lcl.aLP.[~I. tt.~~ 3~ 10 lcl.aLP.[~I..-t.l. ~3 l{L~~3 f.t~~[ ~~~'dL.-t.l. ~i3 ~L:ttc:tL 

~L2 ~~ ~. 

··i'llt : l{L~~3 ~'lKI.L~L'i.L 3L--e3~iP.Il tt.~~ 3~Ldl l{L~~3 :ai3L 3L~"l~L ~L~ ~?.lc:tl M(l{~iP.Il OL-ii ct ~L.-t.P.Il 
tt.~~ 3~ ~L3Ldl ~Lc:tLP.Il %~-%~ Cl{[bd~(. !ll~L 'iiutctaL l{L~~3 f.t~~[ %~L-%~L ~L~ ~L1 ~. 

(§t,L~~QL 2 : ~Clh~~l..U 5000 ~l~alt[~ Cl.~ :»\Qlct2~~ d'tl:tt (scrutiny) ltl2 7 ~L~ai ~~ctQU~~d lthl~ :tt~UJ. 
~u~~h f.tt.~[ itULct1. 

~Llt?.l~ ~Ltl~ ~Lc:t3ct~L...{l. 5000 o1L8a-i. 1P.Il 5000 li~ ~Ltll~. 
~tfl, :tt~~'i 3~ (N) = 5000 ~, c%' ~L~ :ai3...{1. ~'lKI.L ~, f.t~~[ tt.~~ 3~c:tl ~L2 ~OLLG ~Lila l{L~~3 

~'lKI.L~L'i.L 3L--e3.-t.L G"ll{LOL 3~~. 

ltl~L 1 ~Ltl~ ct 3L--e3...{1. lt?.l~ ~L~P.Il ~L~ 3~ c:tl~Lo1~dlli~~i c.tl:fi ~L~ oa~ l{L~~3 f.t~~[ 'iiutc:fi~. 

1 2 3 4 

(1) 053 ~74 323 599 

(2) 667 ~84 786 833 

(3) 992 ~47 253 338 

(4) 428 ~82 564 785 

(5) 278 154 490 076 

(6) 819 ~14 589 889 

(7) 195 ~22 428 924 

(8) 390 79 699 786 

(9) 420 :98 443 692 

(10) 664 ~30 343 118 

(11) 171 (35 189 236 

(12) 289 :os 667 484 

(13) 535 ~oo 112 089 

(14) 784 ~80 257 154 

(15) 640 43 364 326 

:tt~~'i3~ 5000 ~Lc:tLP.Il c%' l{L~~3 ~'lKI.L~L 5000P.Il ~1.21. ~ ct ~c:tol~U~ ct~"'l' ~~q~(l~~d.-t.L f.t~~[ ac:tL.-t.L 

~L~ ~.-t.~Lc:trdd ?.tdll{L~~3 ~'lKI.L tt.~L ~c:tol~U~. N = 5000 ~, c%' 4 :ai3L lt~Lct ~. ctP.Il 4 :ai3Lc:tlufll{L~~3 
~'lKI.L~L ~l.c:fi oa~~. tt.~g, ~t!I ~ou(] ~LtlaL 3L~'i.L ~~3 M(l{~l 3 :ai31....{1. ~'lKI.L~L ~ d.P.Il G"l~'i.L 3L~~i ~~L[Cl.tL 

~"'S'c.t lt?.l~ M(l{...{l. 3 :ai31....{1. :ttl~ c.fi"'SL M(l{...{l. ~'lKI.L.-t.L lt?.l~ :ai3 aa,n ~~ 4 :ai3l....{l.l{L~~3 ~'lKI.L~L ~L.-t.~i a~~. 

7 3~.-t.L [.t~~[ ac:tL'i.L ~1.~ ~Ltt.~ lt?.l~ 7 l{L~~3 ~'lKI.L~L tt.~~ 3~~. G"l~ ~"'S'c.t oanl tt.~~o[l tt.L'iicll. 7 l{L~~3 

~'lKI.L~L ...{1.~ ~"'l'c.t ~~ : 

0532, 4289, 2781, 1952, 3903, 4205, 1710 

~L~, c:t~ ~~Lc:t2(+1,~ dtt.L:tt ~L2 8tt.~!rd li~ lt~Lc:tdl 7 ~Lc:t3ct~L...{l. o1L8a f.t~~[~i tt.~~ ?.tit. 
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t~~,_h 'loJ~S'I::) 
ssz 

. @ tJ& 9lil lc't_h'hE) ~'PlF 

~'\8'b ]l:l<t lt'P~'F.> '(uonn:>auv Ilrn.IIldo) 1J&'blnl9 lt'P-~~ '(uonn:x>nv Jllllon.xodo.ld) 1J&'bln19 'HC:1&1ltlt ~1lt 1'bc-1 

1771---e 1'bc-1 ''!C'h 't_lt-1~ 1'F.>?~ 1J'a1ltc'PC -1~lt ·@ ~-1 (gurrdW'BS mopun"M txlmw.ns) 'I::J~'h 1--J&'~ -1~?1h 'P~'PC 

t-'I::J~'h 1'14l: 'tr1'bc-1 ''!C'h J&'~ 't'l4l: @ e1'14l: 1lt1'b~-1 J&'~ -1~?1h 'P~'PC t-J?.o ·@ e1'14l: 1lt1'b'bln~ J&'~ -1~ t-'IF-1 

11c~ 'llt-1~ 11--1--J&'~ .llo n1~ -e t-9'F.> J&'~ -elF -1~?1h 1J'a1lt(mmn.ns) c'PC -1~' 'e'S'l ·@ h'\? 1'P'b1c'l1llt'l11afc 

l--1lt'R: 1clVlc'F.> -elF ~'P1'14l: 't_lt-1~ 11--c'PC -1~' 1&'h '@ h'\? 1'~ l)'a1Rcil)C)-1~ 't_c'PC .llo 1'11'!C) 1'14l: ·@ h1'b~-1 (lll'll.IlS) 

't_c'PC t-1Jc1lV'l2J 1'Plnlt -elF 1'14l: ·@ ~-1 (uonn::>mln.ns) 1acm'PC 't1h~lt 1'14l: 'h'\? 1--~'12)1lt'R: 1lt1c1lV'l2J ~ l)'a-1~ 

lt-1~ 1a'h 9W ~~lt'R: l)'aJ?.o ~ @ 1?1'14l: 1lt1'bk:t'b -elF tp~ 1lt1Jc1lV'l2) 1'b-e hW1&1Jl-11c1lt'R: lclVlc'F.> 't~lt'R: lc1ltR'l2) 

·@ 1?1'14l: 1lt1'bk:t'b 1lt1Jc1lV'l2J H1'b~ chCc'h lf.\'b lJ'a-e ~ ~ t-'llt-1~ 11--~lt'R: ltlillt\_'R: 1J<t1c 1ltl--l'lc.l t-lJalli'F.> 11--'F.>k 

11--1n9~ 'R:11w'l4l: 1lt'I::J~'h 1'14l: '@ ~c hc't_h lf.\'b 1c't_h'hE) ~'I::J~'h 1--J&'~ -1~?1h 'P~'PC 1'Pc-1 'l::]~'h 1--J&'~ -1~?1h 
lnc'R: ~1~ h'\? 1--'F.>k 1lt1&1ltlt ~ 1lt1_lt-1~ 11--~lt'R: ~ '@?~ h'\? (snoou~gO.Ial~H) lc1ltR'l2) ~lt'R: ~1hl?o 

: (Supmaw) ]'a'l4l: J'Z'9'L 

: (Sugdums moplmll pa!J!ltUlS) l-]6'3'\:1 ~~~1b ll~'PC Z'9'L 

'l)'al--'fl'b1c't1 l>l'W~'I::Jlt hc't_h ~~lt'R: ]&'~ 1_'P 'hl? lc1ltR'l2) ~lt'R: 't'l4l: h'\? ~11-o '-1 ~]&'~ llo (£) 

. @ 't'!C) ~.llo11n1?1 -e tl4l: @ 

'181'F.> nlt'R: lf.\'b 1ltltW 11--1'b'h1'14l: ltst t-'llt-1~ 11--~1t'R: 1'b't.l'l4l: ~1'b'b1l-'!C) lr~ ~1~ h'\? ?l1t '-1 ~~lt'R: ~1hJ?o Cz) 

'l)'al-1PW1& 9'F.> 11t1c't_h'hE) 'l::]~'h 1'14l: 1_'P h'\? 1--m1lt -e llo '@ 1FE.llo '(?1h lr'llt-1~ .llo 1'11'!C) 11--~lt'R: (I) 

: lt}l~c:tc 

• @ hWl& tpln~ 1P~1lt h'tr'R:l>.r'l2) 1§'12) lJ&lli'F.> 11--~lt'R: 1lthlt'R: 16'31_'14l: tl4l: ]l:l<t 16'31_'14l: (£) 

·@ ~-1 l>l~~'I::Jlt hc't_h lf.\'b ~~lt'R: 

-e lt-e ~'b '-1 ~]&'~ ltJ?.o ltJ?.o ·@ h'\? ~1'11'b 1'Plnl& 1r-e e1c'11 l>l'W~'I::Jlt hc't_h ~~lt'R: ]&'~ -1~?1h (z) 

'lJ'al--'t_'P~c 1&W'b'l4l: 

9'\.J 't'P1'hlll'h ~ 'S'l~ph 1lt1Jc''!C'h lrJ&'~ l)'a1'b'\? -1'P l--1lt'R: 'tr1'b't.l ''!C'h 'tlt-1~ -1~' 11--~lt'R: 1lt'I::J~'h 1'14l: (I) 

: lt}1~ 

: lt}l~etc 1't.lll lt}1~ 11--~~h l-]6'3'\:1 ~~~1b lne'R: tT9'L 

('~l-~9'F.> 'Pl<t'b (Ri)~ e--e '@'h1'14l: 9'1? lPlil 'P~'b1cl--l\ sz lfll4l:) 'l§lil 

sv 't'l4l: oz 'n '9 'sz 1_'14l:1h<t'!C -1~?1h 'F.>~1h lJc''!C'h 'lt1'14l: ·~lF-1 ''!C'h 1_'14l:1h<t'!C -1~?1h s '@'h1'14l: 1J'a1'b'\? s '-1 

~J&'~ ·~1Jalc'b'l4l: t-'l'l4l:1h<t'!C -1~?1h lPlil 'P~'b1cl--l\ '@h1'14l: 9'1? ~1'b'bln~ J&'~ ~wn 'P~clJ&'bcl\ e'S'l (!!) 

'l§lil oz 't'l4l: sz 'n '9 'sz 1_'14l:1h<t'!C 

-1~?1h 'F.>~1'h lJc''!C'h lt1'14l: ·~lF-1 ''!C'h 1_'14l:1h<t'!C -1~?1h ~ '@'h1'14l: l)'a1'b'\? S '-1 ~]&'~ ·~9'F.> 1ltl-l'lc.l1&'h t--e '@''!C) 

't1'b1alc'b'l4l: t-'l'l4l:1h<t'!C -1~?1h lPlil 'P~'b1cl--l\ '@'h1'14l: 9'1? ~1'b'bln~ J&'~ ~1-1lt 'P~'R: lJ&'bcl\ lt't.llt e'S'l (!) 

'l§lnlt 'Qte1h<t'!C -1~?1h ov 't'l4l: LZ 'sv 'oz 'sz 'n '9 ·~z t-1a'h1'14l: lJ'a-e ·~1Ja1c'b'l4l: '@'h1'14l: 

1h<t'!C -1~?1h lf'llt l)'a OS l)'a1'b'\? OS '-1 ~~lt'R: ~~l]1.1'14l: ltlf OS l)'a 1 '@'h1'14l: t't_lt-1~ OS 11--~lt'R: lt't.llt'QC 

ov 'LZ '68 'sv 'oz ·~z 'IL 'n '86 ·~s ·~6 'o9 '9 ·~z 'z9 
'tblntt 'EW~ ll~eU&'bet (!!) ll~'R: U&bet (!) ]6'3'\:1 tl-'3~ s l]'a]lt~lt'R: ~~ l}l'ble't1 tlt~~ os 

\;~ lctbh~ tl-t'l4l:lb<t.~ ~~~lb Sl lrtelr nnn~t~~ ~ ~~!f Wl:lntt l]'aJlt~~t~ 1l-t'l4l:lb<t.~ ~~~lb : £ 1&e~1'3~ 



~~h 3Lli.~ 3La"'f.-J.L Lct~.ue[~l...fi.-J.L~Li-"l.=l.[ 3~cu..{l 2CL Lctil..-tl. ~~L:tt. 3~CLL ~Ltt dL 3La"'f.-J.L lcl.~.ue[~l.-1. CL~ 

~LCL3 l:t.~LCldl, li.l4li. ~LCL3 l:t.~LCldl ~."1. ~L~ ~LCL3 l:t.~LCLdl ~li. ?L~L lct<j.uou (:cd~L)ll.i CL~<I.Cllli.l ~Lct t9. ~L 
?L~tt :cn:lill.iP.Q :<.!.L~:tl ~"tl.Lll.i ttl~~3 Lott.~[ aCLLll.i ~Lct t9 ~."1. cttl~ (JtLt. ~L ?L~tt Lott.~if.-J.L ~3li.L ~OLL 3~ ~3 

l-tt.~[ ~UJ.Clltt t9. ~L ~d :cd~d ttl~~3 l-tt.~[ ll.ut t9. ~L "'f ~d., ~3 ~!.G~li.i 8(1.lL!£d ~3li.L..fi '1~LCL"dl ~L:tt.cfi 

~Ltt dl ~!.G~ll.i ~a 8(1.lL!£d ~3li.L."i. :tt.CLL~..fi1.lLuUll.i 8(1.lL!£d ~."1. ~LI?L..fi1.lLuUll.i 8(1.lL!£d ~3li.L ~li. ~ lct<li.LOll 

(M~L)ll.i CL~:<.tCLLll.i ~Lct t9. ~L c.t."i. :cd~Lll.iP.Q <I.L~:tt. ~"tl.Lll.i ttl~~3 Lott.~[ aCLLll.i ~Lct t9 ~."1. cttl~ (JtLt. ~L c.t."i. 

Lott.~if.-J.L ~3li.L ~OLL 3~ ~3 Lott.~f ~UJ.Clltt t9. ~L ~d :cd~d ttl~~3 Lott.~[ li.cJt t9. 
(§t,L~~~L 4 : hl~"'flt[ fc\Ql~~l.-1 ltUJ.rtl. :tt.ctanl. ~ol. ltld~LCl ~~Leu ltl2 hl~"'f'"i.l 1500 fc\Ql~~l.lti?.ll 1 % 

fctQL~~L'"i.L :tn~d ttl~~h f.tt.~[ ltltl~L~H ~LUJ.ct~U h~ ~~ct~U~~d lthl~ 1.l:eit. h~l. hl~"'flt[ ltvtlt cttilti 

600, t.\l.~ cttilt[ 500 ~-1 ?\l~ Cltilt[ 400 fctQl~~l ~- f.tt-~['1. ltll ..fi~..fi 40 ?l~l ~hlCLLtJ\l !tl~~h 

:ei~l~l'"i.l (§'tlttLOL h~l. 

158, 092, 411, 745, 009, 724, 674, 550, 716, 359, 419, 969, 200, 458, 

384, 019, 676, 631, 390, 557, 299, 786, 706, 206, 729, 344, 543, 309, 

227, 483, 741, 766, 027, 070, 648, 956, 238, 912, 480, 558. 

(ltvtlt 14 !tl~~h :el~l~lltvtlt ctti ltll, 1.l~..fi 14 !tl~~h :el~l~l t.\l.~ ctti ltll ~-1 ~l!l !tl~~h 

:ei~l~l ?\l~ ctti ltll (§'tlttLOlltl al..) 

~:ihtvtli. 3La"'f.-J.L 1500 lcttt.LeU~I.-1. ltvtli. CL~, c.(l~ CL~ ~."1. ?(l~ ql{.-J.L lcttt.LeU~I. ~li. ?L~L :cn:lill.i CL~<I.L. 

~q 1 % lcttt.LeU~L.-J.L Lott.~[ 1.l~t. 3~Cll lt~3 :cd~ll.iP.Q 1 % lcttt.LeU~I. 1.l~t. 3~~- ~2a Is ltvtli. ql{.-J.L 600 

lcttt.LeU~Lll.iP.Q 1 % ~2a Is 6 c.0."1lt CL~.-J.L 500 lcttt.LeU~Lll.iP.Q 1 % ~2a Is 5 ~."1. ?(l"'lt ql{.-J.L 400 lcttt.LeU~Lll.iP.Q 

1 % ~2a Is 4 lcttt.LeU~I. 1.l~t. 3~~- ~L 1.l~t,o[l :tt.~UJ. ttl~~3 Lott.~[.-J. 1.l<SAI:d. G.L~L 3~~-
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LSZ 

·nrta '31C:h. zrlt 'R:1m>ltl: 1,..161ch.b 1,..~~1'\<)\.lt '\}'t1c~6'3 TPb1cll lt~ 1&1<-1ltl: 

'lt1ltl: ·~ n 't"ltl: oz '81 \.ltl:1'h<t1C: -1~?1h ~~1h. Uc'31C:h. ~ltl: -~lF-1 '31C:h. \.ltl:1'h<t1C: -1~?1h £ ltla11: 91r ~1b~ 

]6'3'1;1 ~'3-1 £ 'l£th.1ltl: ·~ualcbltl: 'l£th.1ltl: \.ltl:1'h<t1C: -1~?1h lPla 'P~b1c,..lft 't"ltl: \.ltl:1'h<t1C: -1~?1h 1?\.lt lJ'a o£ 9'1r 
1J-"1bc-1 Uc'31C:h. ~W11: 'P~cU&bclt 't"ltl: '(ta1b'lr \.ltl:1c-1\.6'3 0£ ~ltl: ·~'[tt1ltl: lt~ 0£ '(ta 1 t-\.ltl:1c-1\.6'3 0£ ltla11:'QC 

: Uc3)eh. lJ-']63'Jcl1,_.3~ £ lJalltt~1e~t6'3 0£ 

·~'\F-1 '31C:h. '\}'t'\F-1\.6'3 v lJ'allt'\!'tlF-1\.6'3 oz t-ltl: £ 1J'allt'\}'t1c-1\.6'3 O£ 'l£th.1ltl: 1c1!3 ~~h. ,...]6'31;1 -1~?1h 

lnc'R: '12-s'l ·~ 1~121ltl: 1lt1brerb llt(\.c'PC) 'Qc1lt>~ ~ lt~ \.ltl:'\F~6'3 t-ltl: \.ltl:1c-1\.6'3 t-\.ltl:~lP os ltla11:'QC 

81 '9L 'n '80 'ss 'os 'n 'u 'n 'v£ 'ov 'vo: \.ltl:1'h<t1C: -1~?1h z1lt \.ltl:lF-1\.6'3 

£O 'zs 'n '9s 'v8 'oz '96 '81 's6 'z8 : \.ltl:1'h<t1C: -1~?1h z1lt \.ltl:1c-1\.6'3 

·~9~ ll:lt'S'l tltl:'@~t6'3 ., l"~ t~1e~t6'3 £ Jlt~ ~ l,_l:>ln(t 

J63'Jcl ua~~h. ,_.J63'Jclll~ll-e '@ lJ-'ll:le~ Uc3Jeh. ~llt 'R:lh-tlltl: ,,_.161eh.b ,,_.~~nC)tlt lJ-'J63'Jcl1,...tltl:~ho 

L lr~ €W11: ll~eU&bet ~'!; ~~~lb lJalltt~'@~t6'3 OZ l"~ t~1e~t6'3 0£ l,_.elll-e~ 1,_.e~16 ~~ : S 1&e'S'l13~ 

· ~ ~lt ]6'31;1 -1~?1h 'P~'PC -1~ ~\.~Jta1~~ S1 

1J'a1bc-111c~ t-\.ltl:Jta1~~ v 1,..}tb lilolJG 't"ltl: \.ltl:Jta1~~ s 1,..}tb lilo~ \ltl:Jta1~~ 9 1,..}tb ltla11: 1~~1a '31C:h. 

"h1la '31C:h. 1lt]6'31;1-1~?1h 1,_.}tb lilol)G \.ltl:Jta1~~ l'Pb1clllt~ c1'h: 1ltl: 'lt1ltl: . ~ 8£Z 'OLO 'LZO 'LZZ 

\.ltl:1'h<t1C: -1~?1h ~~1h. Uc'31C:h. '~ltl: ·~'\F-1 '31C:h. \.ltl:1'h<t1C: -1~?1h v ltla11: 9'1r ~1b~ ]6'31;1-1~?1h ~'3-1 v 'l£th.1ltl: 

· ~U&1cbltl: \.ltl:1'h<t1C: -1~?1h l}lla 'P~b1c,..lt 't"ltl: \.ltl:1'h<t1C: -1~?1h 1?\.lt '(taOOv 'l£th.1ltl: 91r 1J-"1bc-1 Uc'31C:h. ~W11: 'P~c 

-U&bclt 't"ltl: '(ta1b'lr \.ltl:Jta1~~ OOv 1,_.}tb lilol)G -~'[tt1ltl: lt~ OOv '(ta 1 't"\.ltl:Jta1~~ OOv 1,_.}tb lilol)G 1~~h. 'QC 

8SS 'o8v 'Z16 '8£Z '9S6 '8v9 'ow 'ao '99L '1vL '£8v 'az: \.ltl:1'h<t1C: -1~?1h z1lt }.b lilolJG 

: Uc3)eh lrt~Jlalt:l~ I' lJalltt~Jlalt:l~ 001' l,_.}'tb lilo\¥-

·n1la '31C:h 

1ltJ6'31;1 -1~?1h 1,..}tb lilo~ \.ltl:Jta1~~ 1'Pb1clllt~ relh. 1ltl: lt1ltl: · ~ 90Z '66Z 'o6£ '610 'v8£ \.ltl:1'h<t1C: -1~?1h 

~~Th Uc'31C:h '~ltl: -~lF-1 '31C:h \.ltl:1'h<t1C: -1~?1h S ltla11: 9lr ~1b~ ]6'31;1 -1~?1h ~'3-1 S 'l£th1ltl: -~U&lcbltl: 

\.ltl:1'h<t1C: -1~?1h lJlla 'P~b1c,..1\ t-ltl: \.ltl:1'h<t1C: -1~?1h lf\.lt '(ta oos 'l£th1ltl: 91r 1J-"1bc-1 Uc'31C:h ~w11: 'P~c 

-U&bclft 't"ltl: 1J'a1b'lr \.ltl:Jta1~~ oos llt}.b lilo~ ·~'[tt1ltl: lt~ oos lJ'a 1 t-\.ltl:Jta1~~ oos 1,..}tb lilo~ 1~~n uc 
60£ '£vs 'vv£ '6ZL '9oz '9oL '98L '66Z 'Lss 'o6£ '1£9 '9L9 '610 'v8£: \.ltl:1'h<t1C: -1~?1h Z1lt }tb lilo~ 

: Uc3)eh lrt~Jlalt:l~ S lJalltt~Jlalt:l~ OOS l,_.}'tb lllo~ 

"h1la '31C:h 1lt]6'31;1 

-1~?1h 1,..}.b ltla11: \.~Jta1~~ 1'Pb1clllt~ 63 1~ 'lt1~ -~ 6S£ 'ass '6oo 'nv 'z6o '8S1 \.~1'h<t1C: -1~?1h 

~~1h Uc'31C:h '~ltl: ·~'\F-1 '31C:h \.ltl:1'h<t1C: -1~?1h 9 ltla11: 9'1r ~1b~ ]6'31;1 -1~?1h ~'3-1 9 'l£th1ltl: ·~U&1cbltl: 

\.ltl:1'h<t1C: -1~?1h l}lla 'P~b1c,..lft 't"ltl: \.ltl:1'h<t1C: -1~?1h 1?\.lt '(ta009 'l£th.1ltl: 91r 1J-"1bH Uc'31C:h ~w11: 'P~c 

-U&bclt 't"ltl: '(ta1blr \.ltl:Jla1~~ 0091lt}.b ltla11: ·~'[tt1ltl: lt~ 009 '(ta 1 't"\.ltl:JlaT~~ 009 1,_.}tb ltla11: 1~~h 'QC 

·8sv 'ooz 

'696 '61v '6s£ '91L 'ass 'VL9 'vZL '6oo 'svL 'nv 'z6o '8S1 : \.ltl:1'h<t1C: -1~?1h z1lt }tb ltla11: 

: Uc3)eh lrt~Jlalt:l~ 9 lJalltt~Jlalt:l~ 009 l,_.}'tb ltla11: 



20 ~h~~1lttefi 4 h~'il f.t~~[..U 't~~oU : 

=ttl.~l!.l~ 20 ~L3~:utl.-i. 1 ~ 20 :fs~ :utLtfl~. :ut4I 20 ~L3~:utl. el.cu~ :ut-i. ~:tct~U:t~d ~3L~ tt.:clt.oU 3:tctL..fi 

eL8 20~ ~1.21. tf.L~~3 :ci.'Utf.L:utl :ut-i. ~'i:tLCLrdd l!.ldl tf.L~~3 :ci.'Utf.L:utl :utltt.~ :utCLOL~(l~. :utltt.~ 4 3t.'il f.tt.~[ 

cactL'iL eL8 ~1!.1.~ 4 tf.L~~3 :ci."tf.L:utl tt.:ci.t. 3~~. :ut41: tt.:ci.t.oUtt.L~<:L tf.L~~3 :ci."tf.L:utl 04, 13, 11 :ut-i. 8 t9. :utl~, 
:utL <tL:t :fs~ ~:mqdl ~l.h~:utl. ~l.(,u~<:L'iL cttt.:tL~l'iL :ut~L:tt ~t2 tt.:ci.t. l!.l.Ltt. 

tt.:ci.t.olltt.L~<:L ?L~L ~L3:tL:utL :ut-i. <tl:t ~L3~:utl. ~OLL 3~ 7 Cl.f.(!;d:utl.'iL ~3 «t~d ttl~~3 f.tt.~[ ~ut t9. 

7.6.2.2 ~~d ~l~~h f.t~~[ 't>SAGt'il <:Ll~ dl!.ll oh.aL~ : 

(1) :utl 1.1.-sAI:ct.~l ~~3 «t:t~l~ f.tt.~[ tt.:ci.t. 3~ «t~d f.tt.~[ ~UJ.CLCLL~l :utLCL t9 d~ :tt~r£-j ttl.ott ~[df.t(qc<t 

f.tt.~[~l "tUJ.CLL8 :ti:\ t9. 
(2) :ttl~L"'l ~ct. :tt~i:£'1L ~L<t<:LL ~L2 ~UJ.CL<:LL :utLOL~LhL..fi <tlh:t~.L8 :utl tt.>SAI:ct.~l q~ t9. 
(3) :utL f.tt.~['i tt.>SAI:ct.~l t-~3 «t:t ~t2 'f._c[ f.t~t[~d <tL3:ttL8-j ~tl.:t~L "'llutct~ ~w.t c.t-1. t9. 
(4) :utl 1.1.-sAI:ct.~l f.tt.~[ cactL ~t2...fi q4J.q2J. ~OL~dl Cl~ t9. 
(5) %t.L %t.L «t:t ~L2. f.tt.~f..fitt.:ci.t.o(l 3:tCLL %t.L %t.L :ut..q_'thL..fi f.t~(!;d 3~ ~Lhltt t9. 

oh.<:Ll~: 

(1) :tt~i:£-1, :tt~loL «t:tl~L Cl~<!.CLL-j W.f ¥1.L~3 ~~<:!. eltf. t9. 
(2) a& «tfu:t~L ttl. ott ~ct. '1 1!.1.1 el.tt ctl. f.tt.~[ dtt.L:tt~l~ ~utctl tt.~~LL~I...fi IA~:tt..fittdL q2, t9. 
(3) :tt:tUJ. ttl~~3 f.tt.~f'i 3:tdl «l~d tf.L~~3 f.tt.~f'i 1.1.-sAI:ct. tt.:t~ :tt~i:£'1L ~L<t<:LL-j :utLOL~L'i (estimation) 

3:tCLL-j 3Ltf 1!.1.~ ~~<:!. t9. 

7.6.3 tt.~h f.t~~['i (Systematic Sampling) 

7.6.3.1 ~¥i (Meaning) 

:utL tt.>SAI:ct.~l f.tt.~[~ltt.:ci.t. l!.ldl ~1!.1.~ ~3~ ttl~~3 ~ct. tt.:ci.t. 3:tCLL~l :utLct t9 :ut-i. c.till'iL ~3~1. :utltt.L:utltt. 

~3~1..-{l ttL~..fi ~~(l~l~ 31.8 <tl~:tt :old~ ~3 1.1.~ ~3 tt.:ci.t. l!.l.Ltt t9. ~ttL~ :tt~i:£'1L c.tl:iL "t ~3~1. 31.8 "l.L:tt ~ct. 

W Cl~L[~:ttl:t, :tt~tf.L~:tl.L:t, Q-(:l,oiJ.[EL3 q5)_~ ~d oiJ.oCLLtl<:LL eltf. :ut-i. d..fi :ci.'f._~[ ttla ~LUI. eltf. ctf.L~ :utl 1.1.-sAI:ct. 

8tt.tf.LOL~l cac(l ~dLCle t9. 
l:iL:li 1 :tt~i:£'1L g<:L N ~3~1.-i. 3L8 <tl~:tt ~ct. oiJ.sc(l ct.~-1. 1 ~ N :fs~ :utlil.<:LL t9. ct.~l~ :utltt.~ n 3t.'il f.tt.~[ 

tt.:ci.t. 3:tCLL t9 1 at~ N = nk :utl!.l.CLL k = N/n l!.l.Ltt. :ut41: k -1. :tl.L~L"'l ~d f.tt.~['i :oid:tl<:L (Sampling Interval) 

3i:\ t9. :ut41: k 'i~Llh r!~d l:iL:t~L 3:til. ~~ l:iL~~. ect :utltt.~ ~1!.1.~ k ~3~L~l~ tf.L~~3 ~d ~3 ~3~ tt.:ci.t. 3~~ 

~~ :ut-i. cttl:t CJi.Lt. tt.:ci.t. l!.ltl<:LL ~3~~ t.:t k ~1. ~3~ tt.:ci.t. 3:tCLL~l :utLCL t9. tt.:ci.t. l!.ltl<:LL :utl ~3~L~ Cot'idl f.tt.~[-1_ 

tt.l£3 f.tt.~[ (Systematic Sample) 3i:\ t9 :ut-i. f.tt.~[ cactL..fi :utl tt.>SAI:ct.-1. tt.l£3 f.tt.~['i 1.1.-sAI:ct. 3i:\ t9. 
l:iL:li 1 ~3 ~!rG~~l 8~tt.Litd 42 tc:-LL~..fi c.tl.2<:li~l~ 6 c.tl.2<:li tt.:ci.t. 3:tctL..fi t9. =ti:L~I!.l~ 8c'4.Litd 42 c.tl2<:LL-i. 

1 ~ 42 :fs~ :utltfl~. :ut41: :tt~r£-j 3t. (N) = 42 :ut-i. f.tt.~[-j 3t. (6) t9 :ut-i. k = N/n = 42/6 = 7 l!.lil.. d~ ~1!.1.~ 

7 c.tL2<:LL~l~ ttL~~3 ~ct. 31.8 ~3 c.tL2<:L tt.:ci.t. 3:tctL~l :utLct t9. l:iL:li 1 ?(]."'ll :fs~..fi c.tL2<:L ttL~~3 ~d tt.:ci.t. l!.l.Ltt 

t9. cttL:t c.tLt. t.:t :t~.Ldlfi (klfi) c.tl.2<:li ~2ca 1IOlfi, 17lfi, 24lfi, 31lfi :ut-i. 38lfi c.tL2<:LL f.tt.~[~ltt.:ci.t. l!.l.Ltt t9. 
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170,111,352,002,563,203,405,545,111,446,776,691,816,233,616,300,250,816,010. 

:ot.L !{L~~3 :ci.'l>ti.L:ot.L"'i.L G'4.!{LOL 3~ 350 3t....U :ct.+t.~+t.i~ 2 % 3t.'i ~~q~(l :ct.~d :ot...t ~~q~(l~~d lt3L~ 

!{L~~3 f.::t.t.~[ itUJ.q) : 
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16. ~ k'la-t.u ~~t~:»tl$l rcu1 ~R\utt~ ~UJ.ctcu ~a Aa-t.u 600 LCtEU.'-11:~~'-ll2% LCtEU.'-I!~.u ~~ctlill.~ 
:~UL~ Rur ilUJ.ct.l. h'laOCPti llttll, la&~ ot.~ 4&~ ~ll (,l,td ct\fllt 200 {qEtttU:ot.l ~.a~ . 
..{l~..(l ?L~l ~LCLLtl(l ~t~k ~wtL~.U (:j't~.,l k~ : 

llt.Lll q\[ lliZ : 158, 092, 411, 745, 009, 724, 674, 550, 716, 359, 419, 696, 200, 458 

l&.&~ q,l[ llll : 384, 019, 679, 131, 390, 057, 299, 786, 006, 206, 729, 344, 543, 309 

qdltt q,\[ lliZ : 227' 483, 741, 766, 027, 070, 648, 956, 198, 912, 200, 058, 696, 500 

17. ~ ;)ulJ.~ 30 .-tl.U ~-1-dl. 01.~ 20 ll."l.Gt ~-1-dl.~'-ll "'.Ld~..U ct\l~L~L oa~.qctLlliZ 10 ~-1-dl....U ~d~9h Ru[ \lt~ 
h~ } oNi 6 .U"il ~-1-dl. ot.~ 4 ll"l.Gt ~-1-dl. ~!t~. 

"il.-tL ~!dl. lll2 ~i~h twu~'\ : 
12, 95, 18, 96, 20, 84, 56, 11, 52, 03, 10, 45 

~GL ~~dtlll2 ~t~h ~wtl~: 

04, 40, 34, 11, 72, 11, so, ss, 08, 13, 76, 18. 

18. ~ =bU&.il. A't..{lootL60 klf~Ltlot.l'titi "Ct~ ~t!\ klq h~CUootL wtLELLCl~ 5 h~.U 'tib Ru.f 't~~ .ncu..U ~. 
R~u lc(l tta 't~~ h~(u a ~'\~ctl. 

19. 20 h~..(l ~~~ell 4 h~"il tW-L (,l,td, ot \l[U R~tlf ~UJ.cll.. 

20. ~ WUJ.l.U lll.u-1 til.~q 11.-tl 30 LClEU.tl1:'ti'-ll 10 LClEU.ell~.-tl 'ClUL'\...{1 ~l~lil[l k~rfi ~- \l[U [.\~U-1. 

\1."[(\.U CN~l:»L htt lGEI.t ~ R~m ~UJ.c(l &l~? 

W. G Coc:hrao 

(1909 • 1980) 

Prof. Cochran began his career at Rothamsted 

Research without a PhD., Cochran published 18 papers 
while at Rothamsted and attended the lectures of R.A 
Fisher before leaving England for the United States. 

He was tasked with developing the graduate program 

in Statictics within the Mathemati£s Departmem. DuriDg 
this time, Cochran also worked on the advisory panel 
to the U.S. Census. 

Later, he moved to Jobas HopkiDs University's 

Department of Biostatistics, where his work shifted 

from agricultural issues to medical applications of 

Statistics. While at Jobas HopkiDs, he wrote Sampling 

Teclmiques and Experimental Designs. From 1957 until 

his retirement in 1976, Cochran worked at Harvard. 
His last position was Professor Emeritus. 

• 
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"In practice, most of the interdependent relationships among characteristics can not be termed 

as function. " 

-Unknown 

8 

(Function) 

fcl.~l.I.CI.~: 

8.1 Cl.ll"'l.ll 

8.2 l.t6tL, ~t!l.t6tL, fcl.~L:(. 

8.3 fcl~l.l'il ~hrll 

8.4 fcl~l.l'il l.thl:(.l 

8.4.1 ~3-~3 [q~!{ 

8.4.2 :at -1.3-~3 [q ~ !{ 

8.4.3 :ot~UJ. [q~!{ 

8.5 fcl~q1..fi ~ltL--tnL 

8.6 CI.L~fclh fcl~q 

8.1 Cl.ll"'l.ll (Defmition) 

:otl'4.~ OL~Sl--tl ~~ict--tl :ot(l-tll~ t.~~!{l--t "'!!.~S~ 1, ~ ~t.l ~t.l OL~Sll--tl Et23L ct.~ =ti~~:t. ~1.8 u!r. :otlct.l 

=ti~lil.~i--tl :ot~3 ll.5l~--tl :ti~~:t.l.-1. :otl'4.~ lA~!{ 341.~. :otl ~~"tct.l ~L2 :otl'4.~ !r2cfu :otl{Rl:otl. ~~~~. 
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~LillA ~Lill B "LillA " LillA "LillA "L'iiLB 

~[d. 1'li t>L'Cl A ..U ~L {1, 2, 3, 4} i9 08.-u ~'\.-ti ,_~'li, 4 (3~~dlt>L'Cl B ..U ~'\ {S, 6, 7, 8} 'l~. 

~'lt>L'Cl A~-\ OlQl B-tl ~2hl ct~..U. ttJitt ~~ h~ tlhl~} OlQl A wtl ~2hl'li 4 (l~~di t>Liil B -t.l 't2hl 'l~ ~. 

~[d. 2'li ita~ ct~~ 't~ 'li.t>L t>L~l A 'Rl ~.tlfctt~ i9 ~wtl ~L {10, S, 15, 2} i9. ~L~ OL!il B ~ 

ct~~ 'lit>l ~ i9} ~ i9 d. UIR ~ ~-\ d-t.L 'tc.hL {~, ~'\dl} i9. ~q_ oi. ct~~ 'li:>L 10} d.t.Q. ct~ tU~ 
dL d.-\~ 'li..,L .W,cuati ~q, ~ dL 'li..,L ~"\dl h~c:u'li, ~a ~S ~ h~ctlaU ~La, dL Ol!il A~-\ .,LISL B -t.l 

ttahl. ct~ ttli\t ll~d ttt~. 08 ~Ltra \l~tfi ~~ ~'l~ tlhl~ u. 
~[d. 3'li. t>L~l A h'\6 ~ <t:>[-t.t fctEUe{(~..u -t.l'l tat.dla U. ~\ t>L'Cl B ~ d q,o[-t.t ct.,[(b~ -t.l'l 

6Ldlq_ ~ dL :>t!il A ~ot Ollil B -t.l ~U'\ ct~ \l!il ttJitt ~. 

~(d. 4'li. Olq A -t.l ~UL {-2, -1, 0, 1, 2} ~ ~~ Olq B -t.l ~L {1, 4} ~' dl OL-awtl ~~ ~L..U. ;)llil 

B .-tl ~UL ~l~..U. ttJitt oi6 tlhl~ ~- OLQl A ..U ~ q~ (0)-\ ~~~\1. t>LQl B 'li h\.0 ~U 'LClldL .-teO.. 

C3\l~...U dli.Lll C3~l~~lill \l~?Jl ~'-e U } , :>t!il A -t.l ~L ~ot :>t!it B -t.l ~L ct~ ~tl ~tl llhl~-t.l tt.i.tU 

~- dL tl ~L dlllll tt.i.tUot fctttf.l h& tlhlf.l ? ~ ~'letctllltl ~lbt~ll fcttt~~ ~LWU cia'~. 
otll'tf.U : oQ t>Liil A ~-\ t>llil B "llefi -1 tU~ rtctl ~ @l...-t, t>LW. tU~ ~-\ oQ t>Liil A-ll ll~ ~ OLiil B ..U 

h"\6 ~h ~-1.~ ~ ~~ h"\6 Rf.lll, tt.i.\t } ~0lddlt.0. ~UU.~El tU"l dl. a R~ll, tt.i.tt} tolddL-1. ::IL'Cl A e(l Ol!il 

B \1.~-:i fctttf.l (function) h~ u, i' ~d'li f, g, h, k <tilt\ ~dl 'l~ ttt[cu~ u. 
C3\l~~ ~ra 1 'li. :>L!it A wtL ~'\'li. 4 C3~~cu d. R"lllot ~it~ hi:\ctL"l. d. tt.i.ttJ(x) = x + 4, ~A ctl ttt[ctL"l. 

~[d. 2'li. ~tl[q,El ct~~ li.L::IL oQ 10 } d.?Jl ~ tU"l, dL dot ~ 'li,:>t h~ctl~, ~ dL ~ldlll.l:>L .W.ctlf.l. 

~ tt.i.tt-1. \llil fc\il~ h& tlhl~. 
~ra 3'li. ~tiREL ct:>[..u fctEUeU:~...U -t.Lll ~.t d.ll-t.L qo[-llt~..u -ttl!. CL~~ ~.,lddlot \llil fctil~ h& 

.tlhl~. 

~[d. 4ot tl.tL-t.t.O. ei.di lll~ll \ll ~ }, :>L~L A -t.L ttUL {-2, -1, 0, 1, 2} ~ ~\ ::ILiiL B -t.l ~L {1, 4} 

~- ~& ::lllil A-t.l ttUL-2, -1, 1, 2 .t ~Old ::IL'Cl B 'li. ttUL1, 4 llclt ~. \liG ::lllil A -t.l ttU q~ (0) ll~ Ol!il 

B 'li h'\0 ~u 'latd'L -teO. d.eO. ~ ~t.i.\t-1. fctil~ h& tlhl~ -t~. 
~6~~1il 1 : ..n:a ~~CU owil.-u e&lbL ~~..a ~flt't [Ct~q .J l ..Q d ~~l : 

(1) A= {1, 2, 3, 4}, B = {3, 5, 7, 9}, tt.i.ttj(x) = 2T + 1, ~A 

(2) P = {- !. 0, 1}, S = (10}, R~'l k (x) = 10, xeP 

(3) A= {2, 5, 6}, B = {1, ~. ~. ~. ~}. R~'l y = ~;11 , xeA 

(4) B = {-1, 0, 1, 3}, C = {-S, -3, -1, 1, 3}, R~'l h (x) = 2T + 3, xeB 
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(1) ~4{ x E A ltl2, :ll~l B ltl rli 3-l.lrtlt':tt.t (I:Ct~ttl('lth ~ltrl) ltfllc{l.~. 

f(x) = 2x + 1 f.9. 
X = 1 'l·t.l2 j (1) = 2 (1) + 1 = 3 

X = 2 lU2 f (2) = 2 (2) + 1 = 5 

x = 3 li.L2 f (3) = 2 (3) + 1 = 7 

X = 4 li.L2 f (4) = 2 (4) + 1 = 9 

:atlli. :ll~L A -tl ~~3 El23 li.l2 OL~L B li.L :at-1.~ El23 li.ut f9. ~2a Is OL~L A -tl ~~3 El23 OL~L 

B -tl :at-1.~ EL23 =t{L~ l-ttt.li. 2x + 1 ~ =ti.3UJ.Lil.c:t. f9. d~ .f(x) = 2x + 1 Lct~tt. f9. 
(2) ~41: 3-l.~h xeP ltl2 k (x) = 10 ~. 

x = -! li.L2 k ( -!) = 10 

x = 0 li.L2 k (0) = 10 

x = 1 li.L2 k (1) = 10 

:atlli. ~~3 xeP li.L2 ol~L S li.L !Al*!.d ~lC@tc.t. "10" li.ut f.9. d.P.fi =t{(tj_l:{ k(x) = 10 ~ Lct~tt. f.9. 

(3) 3-l.~h xe A ltl2 f.tttlt 2;;l..U ~ltrl ltfllctrll 

X = 2 li.L2 y = 2 (2)-1 = 4-1 = ~ = 1 
2+1 3 3 

- 5 li.L2 - 2(5)-1 - 10-1 - 2 - l 
X- y- 5+1 - 6 - 6 - 2 

:atlli. ~~3 xe A li.L2 OL~L B li.L :at-1.~ I:Eli.d li.ut f9. d~ l-ttt.li. y = 2:;1
1 ."1. Lct~tt. 3~cutt.. 

(4) ~41: 3-l.~h xe B ltl2 OL~l C ltl 3-l.lrtlt':tt.t f.tttlt 2x + 3 'l~l 1tULc{l.~. 

x = - 1 li.L2 h (-1) = 2 (-1) + 3 = -2 + 3 = 1 

X = 0 li.L2 h (2) = 2 (0) + 3 = 0 + 3 = 3 

X = 1 li.L2 h (1) = 2 (1) + 3 = 2 + 3 = 5 at OL~l c li.L -1.~. 

:atlli. x = 1 li.L2..fi ~(ctf!4.(C>Ld I:Eli.d :ll~L C li.L -1.~. d~ l-ttt.li. h (x) = 2x + 3 ~ Lct~tt. -1.~. 

8.2 3-l.~~l, :({~3-l.~~l ~-1. I:Ct~H (Domain, Co-domain and Range) 

:atLtl~ ~~u~ ~~ Is' Lct~tt. ~ ~.-rl :at~!m. OL~lt-tl EL23L cp.~.-tl. :at-1.~ =t{(tj_l:{ f9. OL~L A Is at-tl EL23L li.L2 

:ll~L B li.L :at-1.~ EL23 Is ~(ctf!4.c.t. ~UJ.ctctlli.L :atLq f9. :atJI :ll~L A ."1. ~~~L :at-1. :ll~L B ."1. =t{~~~L 3~ctlli.L :atLq f9. 
~~~L OL~L-tl EL23 li.L2 Lct~tt...fi at ~(ct!J4.(C>Ld I:Eli.d Is Lct~tt.L~ I:Eli.d ~UJ.ctctlli.L :a{Lq f9 ct. I:Eli.dl-tl OL~L.t ct. Lct~tt.-tl. 

lct=l:dH 3~ctlli.L :atLq f9. Lct~tt.-tl ~~~L »L~L."i. D
1 

:at-1. Lct«tl~ ."1. R
1 
ct~ t.~L[ctltt. f9. ~3li.L R

1 
= f (A) = {f (x) I xe A} 

2lltt.. Lct~tt.-tl. Lct«tl~ ~ =t{~~~~L OL~L-tl (J4.0L~L :at2lctl =t{~~~~L OL~L '4.Ld "'S" ~l.tt. f9. 8'4.~-tl 8t.L~~~l 1-tl (1) li.L 

OL~l A~ Lct~tt.-tl. ~~~L OL~L f.9. ~tt.L~ OL~l B ~ d"'i.L =t{~~~l OL~l f.9. :at41: o&8 ~l3ltt. f9 Is d"'i.L Lct«tl~ '4.~l OL~L 

B '4.Ld "'S" f9. ~tt.L~ (2)li.i ~~~L OL~L p :at-1. =t{~~~~L OL~L Is Lct=l:d.L~ ~ OL~L s f9 (3)--t.L ~~~L OL~L A f9 ~tt.L~ =t{~~~~L 

OL~L B f9 :at-1. lct=l:d.L~ OL~L Rf = {1. ~· V} f9 at =t{~~~L OL~L B -tl. 8'4.»L~L f9. 
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8.3 rct~tt"''.l ~!rl1 (Notations of Functions) 

a& lcl.ft.tt. f ~ OL~l A~ OL~l B "l~.j, lcl.ft.tt. ~l.tt. dl ct..t :d.1ct~i f: A~ B ct~ ~~L[ctltt. t9 ~.t ~l~~i ct. lcl.ft.tt. 
f ~ OL~l A ~ OL~l B "'.~.j, lcl.ft.tt. t9 ct.~ 3\lctltt.. ~t!I OL~l A .t J.l~~l OL~l ~tt.l~ OL~l B .t :ti.~J.l~~l OL~l ctill 
~l.ut"'lctL~i ~LCI. t9. 

8"1.~.-f.l (3~L~~~l (1).-f.l ~(Jj_~:t. ..0.~ J.l~l~ ~~L[cf.l ~l3ltt. : 

(1) f: A~ B, A= {1, 2, 3, 4}, B = {3, 5, 7, 9} ~-i_J(x) = 2x + 1, xEA 

(2) k: p ~ S, p = { -~, 0, 1}, S = {10} ~-1_ k (x) = 10, XE p 

3 9 11 13 2x-1 
(3) f: A~ B, A= {2, 5, 6}, B = {1, 2• 5• 7• 6}, y =f(x) = x+l, xEA 

(4) ~t!I ~ltl<:t. ~(Jj_~:t. lcl.ft.tt. "1.~. 

(3~L~~~l 2 : ..U~ ~Lit~ rct~tt1ltL2 rtlt"''.Llt~~l. :tt.~lt~~l ~-1 rct<nL~ itutc:L1 : 

(1) f: A~ B, A= {-1, 0, 1}, B = {1, 2, 3, 4, 5, 6, 7}, f(x) = 2x + 5, xEA 

(2) g: A~ N, A= {-1, 2, 3, 4}, g (x) = 3x + 5, xEA 

(3) h: P ~ S, P = {-2, -1, 0, 1}, S = {-4, -3, -2, -1}, h (x) = x- 2, xEP 

(4) k: A~ Z, A= {-~. 0, M. k (x) = 4r + 3, xEA 

(1) J.l~~l A= D
1 

= {-1, 0, 1} 

:tt.~J.l~~l B = {1, 2, 3, 4, 5, 6, 7} 

f(x) = 2x + 5 t9. ct.~ J.LcA3 xEA ~L2 f(x) liutcf.l~. 

X= -1 ~l2 f (-1) = 2 (-1) + 5 = -2 + 5 = 3 

x = 0 ~l2 f (0) = 2 (0) + 5 = 0 + 5 = 5 

X = 1 ~l2 f (1) = 2 (1) + 5 = 2 + 5 = 7 

Lct:cctH R
1 

= {f (-1), f (0), f (1)} = {3, 5, 7} 

(2) ~JI J.l~~l A= D
1 

= {-1, 2, 3, 4} 

:tt.~J.l~~l B = N 

g (x) = 3x + 5 t9. ct.~ J.LcA3 xEA ~L2 g (x) liutcf.l~. 

x = -1 ~l2 g (-1) = 3 (-1) + 5 = 2 

X = 2 ~l2 g (2) = 3 (2) + 5 = 11 

X = 3 ~l2 g (3) = 3 (3) + 5 = 14 

x = 4 ~l2 g (4) = 3 (4) + 5 = 17 

Lct«<H R
1 
= {2, 11, 14, 17} at :ti.~J.l~~l Ol~l.-f.l (3'-I.Ol~l t9. 

(3) J.l~~l A= P = D
1 

= {-2, -1, 0, 1} 

:tt.~J.l~~l B = S = {-4, -3, -2, -1} 

h (x) = X - 2, J.LcA3 X E P ~l2 h (x) l{UJ.cf.l~. 

x = -2 ~l2 h ( -2) = -2 - 2 = -4 

x = -1 ~l2 h (-1) = -1 -2 = -3 

X = 0 ~l2 h (0) = 0 - 2 = -2 

X = 1 ~l2 h (1) = 1 -2 = -1 

Lct:cctH R
1 

= { -4, -3, -2, -1} 

~JI Lctfttt..-f.L Lct:cctH ~-1_ :ti.~J.l~~l :tl.~l-1. t9. 
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(4) :otJl: lt~ltl A= D
1 

= {-~. 0, ~} 

:ct.~~ltl B = Z 

IA~tt k (x) = 4r + 3 ~. d.P.Q lt~~ xEA li.L2 k (x) 'iiut.cU~. 

X = - ~ li.L2 k H) = 4 H)' + 3 = 1 + 3 = 4 

x = 0 li.L2 k (0) = 4 (0)2 + 3 = 0 + 3 = 3 

x = ~ li.L2 k (~) = 4 (~f + 3 = 1 + 3 = 4 

. • IA~tt..-t.l. lct:cdH Rf = {3, 4} 

:ot41 IA~tt..-t.l. IA:cctL~ ~ d...-t.L :ct.elt~ltL..-t.l. 8'-I.OL~SL ~. 

G~L~~'Sl 3 : ..fi~ ~lit~ fclQ.~L'illl~~l, ~~ll~~l ~-1 fcl<dl~ ~~Let\ : 
(1) f : A~N. f (x) = r + 1, A = {x I -2 :s; X < 1, X E Z} 

(2) f : Z~N. f (x) = r + 2, X E z 
(3) f : N~N, f (x) = 4x, x E N 

(1) lt~ltl D
1 
=A= {-2, -1, 0} 

:ct.elt~ltl B = N 

IA~ttf (x) = r + 1 

x = -2 li.L2 f ( -2) = 4 + 1 = 5 

X= -1 li.L2 f (-1) = 1 + 1 = 2 

X = 0 li.L2 f (0) = 0 + 1 = 1 

. . lct:cd.L~ R
1 

= { 5, 2, 1} 

(2) lt~ltl D
1 

= A = Z 

:ct.elt~ltl B = N 

IA~tt f (x) = r + 2 li.L2..-t.l. lct:cctl~ 

R
1 

= { ..... , f (-2), f (-1), f (0), f (1), f (2), ...... } P.t~. 

= { ..... , 2, 3, 6, 11, ...... } P.t~. 

(3) lt~ltl D
1 

= A = N 

:ct.elt~ltl B = N 

f (x) = 4x 

lct:cd.L~ R
1 

= {f (1), f (2), f (3), f (4), ...... } 

= {4, 8, 12, 16, ...... } 

--------------------------~( ll~~ )~-----------------------
d'ii c&itcll. ~~-a ~12 it~li.i '-li~ (>lta~..-t.i ..-t.Lli. t.ltL[qdl. OL~SL ~~1.. ctli.ot it~li.i d.-1. li.lftcll.ltl.¥1. IA12L..O. ~"ttL 

t.ltL[qdl. OL~SL (Jf...-t.LC{L ~-1. ~L li.L~dl. '-1.~2ll ~La~ :ot-1. d.-1. li.lftcll. IA12..0. ~"ttL q~..-t.L ~(,j_~t-1_ IA~tt ~~C{Ltt ? 
a& eL dl ~l IA~tt li.l2 ct..-t.l. lt~ltL, :ct.~~ltl ~-1. IA:cctL~ ltUitL. 
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8.4 [q,~q-u SUt:tl (Types of F\mction) 

[q,~q-u ~1! Sl!li\ ~- d1tiel\ ~'*ft ';tiJlt!\~l..n~ ~Ctft.t ~ : 
(l) ~~ ~t\q, (2) ~.u~ ~t\q, (3) ~~UJ. ~~q, 

8.4.1 ~~ [q,ilq (one-oae fonction) 

ttl~ } f: A--+B, ll~tl _,llil A -1l !16 'tlil ~ R\loro1. f.lUl ll~ 
~~~tl _,Liillll lltltdi ~t.tl } (Ct~q,L~ (JlltU R\loro1. ~'t, tU 

a rct\'tf~ ~~ rct\q, ,~ ~. 

~lS 1s (it\q, I: A~B ~ 'i a1 '#: a,. dtU a 1, a2 e A ll~ 
ell f (a1) ¢ f (a.) "ld ~'t, tU £Cl~q, f ~ ~~ ~~q, !~ru't. 

~l.d., 8 : X ~ Y ni X = {-2, -1, 0}, 
Y = {0, 1, 2, 3} Ol~ 8 (x) = x + 2 U. 

l§.q X = -2 lll~ 8 (-2) = 0 

X = -1 ll~ 8 (-1) = 1 

X= 0 ~ 8 (0) = 2 

_,llil A _,llil B 

~Ull a1 '#: a2 llL~ 8 (a1)'#: 8 (a2) li.Ut U. ~lS 1s ll~tl..£l ~ IM"""i [JlltU lll~ ~~~tL~ d.ootL ll~&LIM'"'i. 
llUt u. d.t.O. Oll~~ ~t\q, 8 ~ ~~ (Ctt\q u. 
8.4.2 ~~! [q,ilq (many-oue l'uadion) 

ttl~ } I: A--+B, ll~tl .,llil A -1l !'\6 'tlil ~ R\loro1. ttU'\ ll~ 

~~tl _,l~llli llatdlllGl.l6\t.tl } £Cl''tL~ [Jll.tU ~llL-1. ~l't, tU 
a. fct\q, f ~ ot..u-~ [q_~q ,;), i9. 

~lS 1s f : A--+B ~ oi. a1 ¢ a2, al' a2 e A lll~ oi. f (a1) 

=I (a.) ttd ~'t, tU. rct~~ I~ ot..u-~ fct\q, b;).ctt't. 

~.d.,/: A--+B, A= {-2, -1, 1, 2} ~~ B = {2, S},/(x) = 
XZ + 1 ~. dL llW ;)tlil.-tlll~ !Jatd ~ dll.tl ret\~ ~ 1\atcU., .atlil A .atlil B 

X= -2 ll~/(-2) = (-21 + 1 = 5 

X= -1ll~/(-1) = (-11 + 1 = 2 

X = 1 ~I (1) = (11 + 1 = 2 

X = 2 ~I (2) = (2)2 + 1 = s 
Ollll a1 ¢ a2 lll~ f (a1) = f (a2) li.Ut U ~lS h ll~tl..£l ~ IM"""i fllldl ~ dllooti lllC\I.?:t.c.il. ~lll-1. li.Ut ~. 

rtt.O. OLL~e!. £Cl\'tf~ ot.oU-~ (Ct\q, ~. 

8.4.3 ~~at [q,ilq (amstant function) 

ttl~} I: A--+B U. ci ll~tl .,l~ A ortlll~ Eta! llll ~~~tl 
;,l~ B ~ 4-hd. ~ Olf llrart:l&L llfJld ~'\~, tU £Cl\'tf~ OL~tlt £Cl\q 

bt:\ ~. 
~l.d.,/= {1, 2, 3}--+ {4, s, 6} ~~/(x) = s u ~a~ h 

x ... fi ~ltd Ol"!iil 1, 2 ot..-1 3 El.di f (x) ... fi ~ltd 

S Olf llatil.. d.t.O. fct\q, f ~ OL:tttlt (it\q U. L__----=.,~='il-=-A=----------.,~=Iil'--"B~ 
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hb~ 
1LZ 

·~ ~~'ta lYt!Jlh<tllP e'h l&~lt .iio ~~ 'lh~12J t-~ Fl<t 

·t~Wl?: 1'Pl-1lt~ trth'bleJ a tl<t f tp '@ £ -.rt = (x) a {n '6 'L 't '1} = a 
'{£ 'l} = V 'HrV : a .ilolt~ '@ zX = (x) f '{91 '6 't 'l} = H '{£ '1} = V 'HrV : f: 8 1~c~1S~ 

'l)al-'lh~l2] l-lltlC -e l)alb'\r 'P1i]l'h<tllP e'h l~lc T6~lt 1'3~ 1'3~ 'lh~l2] t-~ 

{O} -z = v =fa l~lc l&~lt 'Q--8 h~12J 
N = v =fa lalc l&~lt 'Q--J h~12J 

~@ th'b~ l-1lt~ a tl<t f ~ tp '@ zX = (x) a 'N r {O}-Z =a tl<t zX = (x) f 'N r N =f"f;o: L l~c~lS~ 

'hlb~~ 8 = f 1p hl'ta (x) 8 = (x) f ~llt v 3 x ~~lt .ilolt-e h'\r :::> r v : 8 't"l<t a r v : f ~ 
: hWl& '[]1.1l<t '@lltlt ~1}-l'h<\11-P 1}-h~12] l-lltlC 11-t'Pt~ 

·~9~ lb'\r l-lltlC 

\_lc)lflJ~lt 1l-lt-e ~llt 'Plt1) ~~lt 1}-l&~lt t ~'2~ ·~9~ p'ta (x) ii = (x)f~llt x ~'B ~~lt 11--lalc l&~lt (z) 

·~9~ lb'\r 'P1iJ1h<tllP e'h l&~lt .iio ~~ 'lh~l2J t-~ t ~'2~ ~9~ lb'\r l-lltlC 1~1c l&~lt 1l-'lh~l2J t-~ (1) 

. ~ hlb]1&'3 'tb 8 = J 

t--e 11-tlpt~ ·~ ell<t 11-tlb~~ 'lh~l2] l-lltlC 't"lt-e 1p ~~ l-1~11-tlC ~lpel& 1}-~1}-8 't"l<t J 'lh~l2] ~~ ~ 

(SUO!l:l11ll.tl J1mbl() 1'Pl-1lt~ lrth'ble) S'8 

'lflla.iio ewn 'Q--h~l2J 1'Pb]1&'3 ~~~ ~b l'h<t~ 1}-\_l?t)lC ll-lc)~ ll-lt-e 't"l<t lalc 'Q--ltll-1l-'lr-~ ll:1'h lellt'P 

~~'K 

. h lb ~~ h ~ 12.1 ~~-~t" l<t -e 1)a -e 

'hl'ta 'PPJblel-11. 'Pl<tb 

en~: l~'ll<t 11-tl~'ll<l: '@lltlt 1<t1Fl'P 1}-11--~lt elb 1l-1h~lb91<t ua-e h'\r Teh. 1h~lb91<t ell!: 11-tll-~lt ~~ 

·tpn~.ilo cW'K tl-h'b~ 11--~'\:l clb tl<t t~lfl'P 1r11--~lt ~~ 9t~ (!!) 

· ~ h~l2J lnll:l<t 1 h~l2J ~~,l<t ua-e 

· ~ 181-t OOI 'Plt1J 'Pl~Jl:iJ~lt .iio ~~ ~-9 11-t a lalc l&~lt~lC ~llt 'Plt1J la'h 9'\J 
1}-l~lc l&~lt ·~ "M =a lalc l&~~lC 't"l<t { ... 'z 'I 'o 'I-'z-...... } = z =fa= v l~lc l&~lt Fl<t 

'tp11~.ilo cW'K tl-f h'b~ tp -nt~ 001 = (x) f tl<t llrZ : f (!) 

: 9 1~c~1s~ 

· ~ h~l2J ~~-~1<t -eua-e · ~ 181-t l-lltlC'llc)l:iJ~lt 11--~11-t {I 'I-} 't"l<t {z 'z-} lplt1J ~~ ~ 1r1~1c l&~lt 'ltll<t 

''@lnlt v 'I 'o 'I 'v ~lf~l<t 'Plt1J 1}-h~l2J 1'P~ z 'I 'o 'I-'z-= x 

{'" '£ 'z 'I 'O} = {O} n N = H lalc l&~lt~lC 

{ ... '£ 'z 'I 'o 'I-'z-'£-... } = z =fa lalc l&~n 

'tpll~.ilo cW'K tl-f h'b~ tp 'ht~ zX = (x) f t~ {O} n NrZ : f "f:o : S 1~c~1S~ 

· ~ h~12J ~~-~~ h~12J ~~,l<t ua-e · ~ 181-t 'llc)l:iJ~n ~~ 11-tl&~~lC ~,lt lplt1J ~~ ~ 1}-l&~n 'ltll<t 

'181-t ~'18b ... ,6 'v 'Ilc)l:iJ~lt 1l--e 1'P~ ... '£ 'z 'I= x 11-t r! = (x)f 

{'" '£ 'z 'I} = N = a l~lc l&~lt~lC 

{ ... '£ 'z 'I} = N =fa lalc l&~lt 

'tpll~.ilo cWK tl-f h'ble) tp 'ht~ zX = (x) f t~ NrN : f "f:o : t 1~c~1S~ 



X = 1, j (1) = 12
, 

= 1 

X = 3, j (3) = 32, 

g (1) = 4 (1) - 3 

= 1 

g (3) = 4 (3) - 3 

= 9 = 9 

:utl~, lt~3 xE A ~L2 f (x) = g (x) t9. ct.2U f :ut-1. g :ct.~L'i. lcL~tLL t9. 
G~Lt!~~l 9 : f : A-+B, f (x) = 1 - 4x detl g : A-+C, g (x) = 6x + 1 ~1. A = {0, 1, 2} dl ~ f ~1. g 

:clltl '1 [¥t tll ~ ? 

:ut4I c.i.-1. lcL~tLL'i.L lt~~L OL~L :ct.~L'i. t9. 
x = 0 ~L2 f (0) = 1 - 4(0) = 1 :ut-i. g (0) = 6 (0) + 1 = 1 

X = 1 ~L2 f (1) = 1 - 4(1) = -3 :ut-i. g (1) = 6 (1) + 1 = 7 

:utL~, ! (1) -::t g (1) ct.2U! :ut-1. g :ct.~L.-t LcL~tLI. .-t2U. 

8.6 c:U:(dfclb fcl~tt (Real Function) 

"'it f: A~ B "'rtLi A c R ~LtL dL LcL~tL f -1. c:tL«tlcL3 ~~t:j LcL~tL 3~ t9 :ut-1. "'it ct..-tl. Lcl«t.L~ '4.~L c:tL«tlcL3 

~'lK.LL oL~L R '4.~ atL'tK.LLIAd ~l.t~., dl. f -1. c:tL«t.LcL3 LcL~tL 3~ t9. eL.d., f : z ~ R ~L2 lt~~L oL~L z ~ 'f..~LL3 
~'lK.LL:utl'i.L OL~L t9 "'rtLL~ d'i.L :ct.~lt~~L OL~L Rat c:tL«tlcl3 ~'lK.LL OL~L '4.Ld ot t9. ct.2ULcL~tLf c:tL«tlcl3 lcL~tL 3~c:tltL. 

~3~i at lcL~tL'i.L lt~~L OL~L :ut-1. :ct.~lt~~L OL~L ~ c:tL«tlcl3 ~'lK.LL OL~L R 1 d'i.L 3L~ '4.~L C3tt.OL~L ~LtL, dl ct. lcL~tL-1. 

c:tL«tlcl3 lcL~tL 3~ t9. 

x 3 + 1 G~lt!~~l 10 : ~ f(x) x 2 _ 
2

x + 
1 

"'rtll X E Z - { 1} t!ltl, dl /(-2), /(-1) ~1. /(0) 1lUJ.c:t1. 

x 3 + 1 
f (x) = x2 - 2x + 1 

(-2)3 + 1 
f(-2) = (-2)2 -2(-2) + 1; 

-8 + 1 
= 4+4+1 

= 7 
9 

03 + 1 1 
f (O) = 02 - 2(0) + 1 = 1 = 1 

(-1)3 + 1 
f (-1) = (-1)2 -2(-1) + 1 

-1 + 1 
=1+2+1 

0 
= 4 

=0 

G~lt!~~l 11 : ~ f (x) = x 3 + JX- x2
- 2x t!ltl dl f (3) - 6 f (2) ..fi altd ~u~1. 

f (x) = _x3 + 3x- r- 2x 

f (3) = (3)3 + 33 - (3f - (2)3 :ut-1. f (2) = 23 + 32- 22 - 22 

= 27 + 27 - 9 - 8 = 8 + 9 - 4 - 4 

= 37 = 9 
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'tlb~ 
£LZ 

· ~ ~~ h~'l?.] ~'j}Clb t--e 1,? 'hlr 'PQ]lh<tllr.> C:h. "M l&lc 1h<1.1C ~'j}Clb C:l'j}C'\?J 1!"-e 't"ltl: l&~lt 1!-h~'l?.] llo • 
·~ ~~ h~'l?.] ~f.)lc: ~'j}C1b t" f 'h~'l?.] 1.? 'hlr 1&1ch.E) 1!" "M 1&1c 1h<1.1C ~'j}C1b 15~lt 1!-h~'l?.] llo • 

·~ ~~ 'lh~'l?J l--1lt'R: 'th-e 1.? 
'hlr l--1lt'R: 'l~WJ~lt 11--'lh~'l?.] ~lt21 ~ llo ~1lt l._lllti] ~'tflt ~15~lt .ilolt-e f.)'!:!~ 'PQJ1h<1.1lr.> C:h. 15~lt l--1lt'R: • 

. ~ ~~ h~'l?J lnlc:ltl: t--e 1.? ~C: .ilo l--1lt'R: 'l~lf)J~lt 11--lt-e llo ~1lt 'Plti) ~'tflt ~15~lt 11--h~'l?.] • 

·~ ~~ 

h~'l?J ~'tl:-~'t"ltl: t--e 1.? hlr l--1lt'R: 'l~WJ~lt 11--lt-e llo ~1lt l._llltl) ~lt21 ~ 'lJa-e t ~ 9~ ~15~lt 11--h~'l?.] • 

·~ ~~ h~'l?J ~'tl:-~'tl: t--e 1.? 'hlr ~lt2)1&h. 'l~lf)J~lt 11--lt-e llo ~1lt l._lllti] ~lt21 ~15~lt 11--h~'l?.] • 

. ~ hlr .ilo -e'lh. 15~lt'fl'R: 1b~ltl: 1&lch.E) l!-1&lc 15~lt'fl'R: 'tl: (:1'j}C'\?J 1!-h~'l?.] • 

· ~ ~~ C:1'j}C'\?J 1!-h~'l?.] 't-1&1c 11--l._lllti] 'P~lf)J~lt lPlnlt ~1lt 'Plti] ~'tflt ~1&1c l&~lt • 

·~ 1?1ltl: 1lt1b~~ 15~lt'fl'R: to H 1&1c ~1hJio 15~lt to V 1&1c 1,? hlr H~V :fh~'l?.] • 

'h1b~~ h~'l?J 't-'1:!'191?: h--1--ltl: 11--~b ~?1'3 11--'Q&lc ~ltl: ~ • 

l ( 16Jc1'R: ) " 

'h1~ (x) Jz = (xz) J ~1hl hlr z + = x ~1hJio 

(, + =X 

17 = zX 
0 = 17 -zX 

0 = 8 -zXZ 
91 + X8 -zXZ = 8 + X8 -zX17 · · 

(x) Jz = (xz) J 'hlr 

8 + X8 -zX17 = 
8 + (xz) 17 -z(XZ) = (xz) J 

8+ x17 -zX = (x) j 

& hl~ (x) Jz = (xt) J Ellt 'Pltt) .9~ u-x 'I_'P 'ht~ 8 + x17 -.x = (x) J ~ : £J 1&c~13~ 

S =X lb~'ftl: _r -= X 
£ 

0 = (S -x) 1b~ltl: 0 = (£ + XZ) 

0 = (S -x) (£ + XZ) 

o = (£ + xz) s -(£ + xz) x 

0 = Sl -XOI -X£ + zXZ 
0 = Sl -XL -zXZ 

s1 = (L -xz) x 

Sl = (x) f 
'l_blnlt llltt) l}-x 'I_'P 'ht~ Sl = (x)J~ '@ lf3X 1~ (L-xt) x = (xlfh'b~: ZJ1&c~13~ 

LI-= 
17S-L£ = 

(6) 9 -L£ = (z) J 9 -(£) J 



~l~l~ 8 

( [qGtl;)l A) 

..fi~ :ut.Lit~ t.t.~ [Cl,~~ lol.R""l ltL2 ~l<Ll [Cl,~c-tt..fi '4.:tit.;)U ~:c.1 : 

1. ...0.~ :ut.L~a Lct!:tl""LL ~Al. ~i Lct!:tl""LL ~u<~.i t9 ? 

(a) f: { 1, 2, 3, 4 } ~ { 3, 4, 5 }, 'll.~ltl OL~L...O.I:E~ct~i 2 ""LL CL!:tl':(.L 3~' :ut.l [.t!{~ lct~!{ "'1.?.[1.. 

(b)f: A~B, A= {-2, -1, 0, 1, 2 }, B = {0, 1, 2, 3, 4}, ~L2.j (x) = r lct~!{ .-t?.[l.. 

(c) g: P~ Q, P = {-1, 0, 1}, Q = {- ~ -1, 3}, g (x) = ~~~ t9, d.L g -1. lct~!{ 341. ltl3l!{. 

(d) g : {2, 3, 4, 5} ~ {-1, 0, 1} ~u2 g (x) = 4x -3 lct~!{ t9. 

2. lct~!{ f: A~ B ~L2.-tl Lct~l':(. ~L2 ...0.~.-tl Lct!:tl.-tl~ 3~ Lct!:tl.-t ~l~ t9. 

(a) f (A) = {f (x) I x E A} (b) ~t:SJI.~ltl OL~l.-tl (:Nol~l 1 ~t:SJI.~ltl '4.Ld .-t ~L!{ 

(d) f (A) = {f (x) I x E B} 

3. g: X~ Y, X= {-1, 0}, Y = {2, 4 }, g (x) = 4- 2x. :ut.l '4.':(.pfi ~llcU 1 .U~.-tl ~ ~ Lct!:tl.-t ~~ t9. 

(a) g -1. lct~!{ 341. ltl3L!{. 

(c) X -1. lct~!{ 341. ltl3l!{. 

(b) g .t lct~!{ .-tl 341. ltl3l!{. 

(d) y .t lct~!{ 341. ltl3l!{. 

4. f: A~ B ~L2 l{~ltl OL~l A ~i...(l 3L~ ~ ~'""1. I:E~ctl. ~L2 lct~!{l~ I:E~ct ~~l.-t ~cil. ctL d :clc.l.!:t-1. ~ 

3~Cll!{? 

(a) :hi.3-:hi.3 lct~!{ 3~Cll!{. 

5. f: A~ B ~L2 OL~l A ...(ll{~3 I:E~ct ~u2 OL~l B ~i ~6-d. :hi.3 "t ll.lrti:Gt6t. ~UJ.d, ~L!{ ct-1. 1ct.L l{3L':(.~ 

lct~!{ 3~Cll!{ ? 

(a) lct~!{ .-t 3~Cll!{. (b) :hi.3-:hi.3 lct~!{ (c) :ut.<LUJ. lct~!{ 3~Cll!{. (d) :ut.-1.3-:hi.3 lct~!{ 

6. :hi.3-:hi.3 lct~!{ ~L2 ...0.~.-ti ~ 3~ Lct!:tl.-t ~l~ t9 ? 

(a) ll.~ltl...O. ~6-d. ~ "t I:E~ctl. ~L2 ll.lrtU>i.6t.l. ~...-t ~l.ct.i o&~:hl. 

(b) ll.~ltL...O. 31.~ ~ I:E~ctl. ~u2 ll.lrti:Gt6t.l. ~~L.-t ~l.ct.i o&~:hl. 

(c) ll.~ltl...O. 31.~ ~ ~...-t I:E~ctl. ~L2 ll.lrti:Gt6t.l. ~...-t ~l.ct.i o&~:hl. 

(d) ll.~ltl...0.ll.~3 I:E~ctl ~L2 ll.lrti:Gt6t.L ~~l.-t ~Lct.i o&~:hi.. 

7. f: Z - {0} ~ N :ut-i. f (x) = r, X E Z - {0} :hi, 3!{l ll.3l':(.~ lct~!{ t9 ? 

(a) :hi.3-:hi.3 lct~!{ t9. (b) :ut..t3-:hl3 lct~!{ t9. (c) :ut.<LUJ. lct~!{ t9. (d) f (x) :hi. lct~!{ .-t?.[l.. 

8. ~ ~...-t Lct~!{L ~~L.-t ~L!{ d. ~L2 ...0.~...0. ~Al. 3~ U':(.ct '4.!{[tct t9 ? 

(a) c.i.-1. lct~!{L.-tl ll.~ltl ~~L.-t ~Lct.L o&~:hl. 

(c) (a) :ut.-1. (b) 
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(b) c.i.-1. lct~!{L.-tl IA~L':(. ~~L.-t ~Lct.L o&~:hl. 

(d) (a) :ut~ct.l (b) 



..U~'"ll ltJI.'"lL'"ll ~h c:u~lt[ ctc:ut.t. ~u"tl. : 

1. Lctfttt. Cl.lL'lKI.L[itct. ?..lCLL +t.L2...0. ct~~ .m.ct. ~LLCLL. 

2. f: A~B, A= {-3 -1, 1, 3}, B = {1, 0, 9},/(x) = r. Yf~ Lctfttt. t9? 
3. g : N ~ N' J.t~~L OL~Lorll J.tcil3 El.23+t.iP.fl 2 c.tlt. hit. :otl f.:Ltt.+t.-1. Lctfttt. h& ~L3Ltt. ? 
4. ~3-~3 [q ft tt. ...0. ~i.11ill- Cl.ll '\Kll :otl\tl. 

5. :at -1.3-~3 [q ft tt. ...0. ~i!s jill. Cl.ll '\Kll :otl \tl . 

6. :ot~UJ. Lctfttt....O. ~i!rlill- Cl.ll'\Kll :otl\tl. 

7. f: {1, 2, 3}~N, g: {2, 3, 4}~ N,f(x) = 2x + 1 :ot-i.g (x) =x-1 

f :at -1. g ~ +t.L orl lct ft tt. t9 ? ~LL +t.Ll ? 
8. Lctfttt.j: Z ~N. j(t) = f+ 1 t eZ t9, ct.Lj'"lL J.t3L~ '1~ 3it. 

9. Lctfttt.J: N ~N. f (t) = f+ 1 tEN t9, ct.Lf '"ll J.t3L~ ""'-~ 3it. 

10. Cll«t~ ~<:t.j lctfttt.-1. Cl.ll'lKI.L[itct. 3~L . 

..U~'"ll ltJI.'"ll'"ll ctCllbt. ~l\tl : 

1. [q ft tt. ...0. Cl.ll '\Kll :otl\tl. 

2. lctfttt.'"ll J.t~~L :ut-i. ~~~~L...(l Cl.ll'\Kll :otl\tl. 

3. lct ft tt. '"ll lct «l.L ~ Cl.ll 'lKI.L[itct. 3~L. 

4. Lctfttt. g : A~ N, A = {x I x eN, 1 < x ~ 4} g (x) = x + 1 '"ll lct«tl~ ~UI:.t.L. 

5. k: X~ Y +t.L2. X= {tIt e Z,- 3 ~ t ~ 3}, Y = { a I a eN, 1 ~ a ~ 20}, k(t) = f + 2 ~Ltt. 

ct.L Lctfttt. k '"lL ~L~ ~LLCLL. 

6. h: A~B +t.L2. A= {1, 2, 3}, B = {3, 4, 5, 6, 7, 8}, h (x) = x + 5 +t.L2. Lctfttt. h ort.l. J.t3L~ ~LLCLL. 

7. a& P: A~B. P (x) = 2x- 3 :ot-1. R
1 

= {-2, -1, 0} ~Ltt., ct.L Lctfttt.ort.L J.t~~L OL~L ~UJ.CLL. 

8. "'ij: R~R- {-1, 1},/(x) = 1- 1_
1
xz' xe R-{-1, 1} ~Ltt. ct.L/(2)- /(-2) ...0. ~+t.ct. ~UJ.Cll. 

9. "'ij: N ~ N, f (x) = ;~! '"lL J.t~~LOL~L {0, 3, 6} ~Ltt., ct.L d.ort.l. Lct«tl~ ~i'l.l:ti. 

10. "'i Cll«t~ Lctfttt. f (x) = x
2

(x
4
+ l)

2 

~Ltt., ct.L f (3) - f (2)...0.1]+t.ct. ~UJ.Cll. 

11. "'if : R ~ R d+t.ct f (x) = r + 2x - 1 ~l.tt., ct.L Lctfttt. f '"lL ~L~ ~LLCLL. 

12. Cll«t~ lctfttt. f (x) = 2:;7
4 +t.ll X ...(l 38' ~+t.ct. +t.ll J.tCd.IJ>ic.t ~"'I. +t.Ul. 

13./: Z- {2} ~ Z, j(x) = x
2

;_:;
6 Lctfttt.'"ll ~L~ ~LLCLL. 

14. c:tL«t~ Lctfttt. f (x) = 6r- 5x + 15 +t.L2. f (0)...0. ~+t.ct. ~i'L!:.t.l.. 

15. c:tL«t~ Lctfttt. f (x) = r- 2x + 1 +t.L2. f (3) + f (-3) ...0. ~+t.ct. ~i'L!:.t.l.. 
X 
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.U:al"'ll.-il ~k~-l i\utc:ll : 
1. f: A--+B, A= {10, 20, 30}, B = {18, 48, 98, 128, 148}, j(x) = 5x-2li.La ll~U, ~~~U~~ 

fct «t.L <. i\ UJ. Cll. 

2. f: P--+Q, P ={-!,I.!·~}, Q = {-~, 1, ~, 3}, f(x) = 2~x li-IZll~U, ~~~u ~~ fct«t.L<. ~lll:tl. 

3. tij: R--+ R, f (x) = ~ (1 + ±) -1 ~"\q, dlf (-1), f (-2) ~~f (!)~ !Jltn itutctl.. 

4. oi fct~qj: A--+ B, f (x) = 4x- 3 li.ll R
1 

= {9, 13, 17, 25} ~"\q dl D
1 

itutctl.. 

5. oi ctL«t.fcti fct~q f (x) = 2x?- 5x + 4 ~"\q, nl. x ~ he !Jltd li.Ll f (3x) - 3/ (x) + 5 = o euq? 
6. oi f : A--+ M, A= {x I x e N, 1 ~ x < 5} ~~ M = {x I x eN, 1 ~ x 5 20} ctli-116 

f (x) = il + 1 ~"\q, d'L fct~q f -tl. Lct«t.t<. ~ul:tl.. 

7. tij(X) = ~~i "'rtt.l X E Z- {2} ~"\q, d'l.j (0) + j (1)- f (-2)~ !Jltd ~lll:tl. 

8. fct~qj(x) = ../x2 -16 -tlll~U {4, 5} til.q, d'L d'il fct«t.L~ ~U.~. 

9. tij(x) = r~~ g (x) = 5x- 6 "'rtt.l X e {2, 3, 4,} ~. dl c.i.~ fct~q"\~ ~li.l-tdl ~L~. 

10. oi k : R--+ R dli-116 k (x) = r + 3x - 12 ~"\q dt [q~q k -tlllhl<. "'r'SWtl. 

11. tij(x) =X (3x-2) dli.ot g (X)=~ ~~X E {0, 1, 2,} ~"\q dl~@ldh<.l hf ~~g ~li.l-1. [q~q"\ ~. 

12.tij(x) = ;;~~· xeR ~"\q, dlj(2) ·f (!) ~ !Jltd itutctl.. 

13.oij(x) = 2x2 + !, x e R ~"\q, dlj(3) + f (-3) ~ !Jltd itCJLcil.. 
X 

/(2) . 
14. oi f (x) = 15.i3- 4r + x + 10, x e R ~"\q, nl. /(I) ~ !Jltn itCJLttl.. 

15. oi f (x) = ../5600-4x, x e R ~. x = 1000 ~"\q ~l~ f (x) itCJLctl. ctli.ot x ~ he !:!ltd li.ll f (x) = 

20 ttil? 

Pierre-Simon Laplace 
(1749 - 1827) 

Pierre-Simon Laplace : He was an influential 
French scholar whose work was important to the 
development in the fields of mathematics, statistics, 
physics, and astronomy. His work translated the 
geometric study of classical mechanics to one based 
on ca1culus, opening up a broader range of problems 
in statistics. He was pioneer in the development of 
classical probabity theory. The Bayesian interpretation 
of probability was developed by Laplace. 

• 
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Geometric Progreassion in Nature 

Bacteria such as Shewanella Oneidensis Multiply by doubling their population in size 
after as little as 40 minutes. A geometric progression such as this, where each number is 
double the previous number produces a rapid increase in the population in a very short 
time. 

lCl'l:tl.I.CI.~: 

9 
~ell"tl~-~en 

(Geometric Progression) 

9.1 :ut¥i 

9.2 n ~ 't.lt. iiutc:tc:tl1 ~?1. 
9.3 ~ctl-t1 :ut¥i 

9.4 ?t.Ql i~ 'llt-1 

9.1 :ut¥i (Meaning) 

~~[l ~2a .&1.8 <t~:ct f.ltt+t.-1. :ut~:ct~dl ~i:~>tt.l:utL...[l oiJ.sq~(l. ~~ll--t.l :ut<:t.Ol-:ut<:t.Ol Ml~ ~Ltt ~. :utl'4.~ :ct+t.ict~ 
~~ll--t.l. :oJ.~l:ct .&~ ~~l ~~- % ~~ll+t.i .&1.8 '4.~l ~ z!A.& '4.t.l.--t.l. ct~lctct :ct~"l.l. :oJ.-1. ~~ct~ ~l.tt d..t :ct+t.ict~ ~~[l 
.&\1 ~. 'C.l.d.' 3, 6, 9, 12, .... 

~q_ :oJ.l'4.~ ~w ~~[l ~~u.-n~-~~[l Lctil. :ut~l:ct .&~~. 
1:u~l. 1 :oJ.l'4.~ 3, 6, 12, 24, ... ~~[l a8~. 

:btl ~~[l~ J.I.P.l+t. '4.'C. 3 ~. a& J.I.P.l+t. '4.'C. 3 .t 2 q~ ~~[l~ d.L =bl.l'4.~l.t 3 X 2 = 6 +t.ut ~ % ~~[l~ ~~ '4.'C. ~. 
a& ~"1St '4.t. 6 .t 2 ct~ ~~[l~ ctl. :utl'4.~l.t 6 x 2 = 12 +t.ut ~ % ~~[l~ ?(1.~ '4.t. ~. ~"1St ~l~l.+t.i :utl ~~ll--t.i z!A.& 
'4.t.l.~ +t.utctl ...[l~--t.l ~~U.-n~ :oJ.<ta ~\1 ~ : 

~~ '4.t. ?(1.~ '4.t. <tl.~ '4.t. 
J.I.P.l+t. '4.'C. = 2, ~~ '4.'C. = 2, ?(1.~ '4.'C. = 2, :btl ot ~d :oJ.lOlUJ. 

~w ~~ll4, -12, 36,- 108, ... a8~. 

:btl ~~[l~ J.I.P.l+t. '4.'C. 4 ~. a& J.I.P.l+t. '4.'C. 4 .t (-3) q~ ~~[l~ d.L :utl'4.~l.t 4 X (-3) = - 12 +t.ut ~' % ~~[l~ 
~~ '4.'C. ~- a& ~"1St '4.'C. (-12) .t (-3) q~ ~~[l~ d.L :utl'4.~l.t (-12) X (-3) = 36 +t.ut ~. % ~~[l~ ?(1.~ '4.'C. ~
~"1St ~l~l.+t.i :oJ.l ~~ll--t.l z!A.& '4.t.l.~ +t.utctl ...[l~--t.l ~~U.-n~l. :oJ.<ta ~\1 ~ : 
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~~ ~ &'ill2, 1, t. 1· ... a6~. 
~l &~n~ lt"L~ 't~ 2 u. oi ll"l~ ,.~ 2 ~ ! ct~ ~lin~ tU. :bll'l~~ 2 x t = 1 ~t?t u, Y &~n~ 6fl'!( 't~ 

U. oi_ 6fl~ 'l~ 1 -1 ~ ql ~lit~ tll ~'l~l-11 X t = ~ ll.t?t ~~ Y t'S(l~ ~'!( 'l~ U. 6fl~ tl~l\ll ~ t'illwti. 

~£1\b 'l~'\..0. lltlldi. ..fl~-11. ~lill'tl~ ~:lola ~~ u : 

6{1.~ \I.~ 1 ?{\~ \I.~ 1 ~I.!! 'l~ 1 
ll"L~ \I.~ = 2 , 6{1.'!( \I.~ = 2 , ?[~ 'l~ = 2, ~l at tld. ~~LUI. 

C3"1.~ d\ll~El ?l~ &lit~!. ~..fl. ~u &ISO.lli oi6 tlhl~ u} n ~1 ~ &litwti (n +1) lll "lt ~-1 n lll 'l~wtt 

~ru'tl~ tl~d~ ~~e~. u. ~lcfi .R~in~ ~liil.'tl~-i!Ril b~ctl~. 

2 = 21 

8 = 2' 

(3~ ~ld.~'\lli ou~..fl ~wtl ~~~ 1, 2, 4, 8, •.. ~. Y ~~L'tl~--~U UL[(\ ~. 

d.ll.Y ctdutwtt ~_,il...fl ~wtL ~tl'l\ : 2, 4, 8, 16, ... U, d. 'lli!l ~ru'tl~-.R'ill ~tlfc\ ~. 

~lili-rt~-i!Q.-u }lEU! ~ct~ttdU 6£lllt~--

ttl~ l ~ ~ Cll(bd..{l ~'lRL 

~~l~ 200 b~~ ~!Attt ~ ~~ d. ~~ 5 

q,\f 6L~'ill tU~ u. 
~ta..fl ~'lftl 200 b~l.~ u ~~ 

ll "1. "l 5 q, l{ oil ~a. 61. "llifl "lltt ~ a. ..0. 
lltl"l 5 ql{ 6Ll~ d ~'lftl 200 X 2 = 

400 bil~ ~rtlttl ttil. ~c\6{1.~ 5 ctllwtl 

~a. ~'li:U ~tl'-ll. 6L"t.li!U tldl a. 400 X 

2 = 800 bil~ ~rtlttl ttil. ~l~ a...ft 
~'lr-tl ~"j,lsll 200, 400, 800. . .. 

(b~1~"lL) tti, 'i 2 ~!lilhncttuft 

~liiht~-.Rii!U 61.-.tL(\ U. 
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kla ~ ~ttl~ t,~ ~L~EL..ft 50 Ell\Jl 
~~ l--L ~ ~ ~~a~~ ct~ 10 %ttl~. 

~LEL..ft t~ ~'l.~a..ft ~SO Ell\Jl ~i&k 
l--L ~. t~ ~~EL..ft ~ ~~ Cl.~ 10% q.l 

~ d.ttl ll~at rt~..u ~a 5000000--500000 

(5000000 --LL10 %) = 4500000 ~i&k l--L 

tttl.. ttD.-. tt~--ll ~a 45ooooo - 45oooo 
(4500000--LL 10 %)= 4050000 ~~ lo-l 

~ttl. ouat, 5000000, 4500000, 4050000 .... " 
0.9 '?,lW:tt~Cllafl ~li!i\:tt~ .R~i!U ~--Llct ~-

~ ~ ~ 10,000 ~ortslti. COAL k~ct 

~. ~ ... k a~ a..u mL-a "~ q_~ 10% ~~~ 
dtlllj( ~~ ~. ~l~ k a..fi COAL ~l~ ~~ Cl~ 
10 lkL..U ~~ Cl~tl. 

~ ... kati Gjpll k~LctEL Uat ~ 10,000 ~ ~~ 
~oris 10 % dtlllj( ~L~ ~(\ttl ~k Cl~ t.U.~ 10,000 

+ 1000 (10,000 ..U10 %) = ~ 11, 000 ~tl. 
~ct ~ ... ! ~ 11,000 Cl'l~ 10 % CIUI!j( ~'lit a ttl 
tJQ-. rt1l..u ~a a 11,000 + 1100 = ~ 12,100 
~t~.. a Gjf tta .,[l-. tt1l..u ~a 12,100 + 1210 

(12,100 o1.l 10 %) = ~ 13310 ~til. ~Lat, 

10000, 11000, 12100, 13310 •••• "1.1 ~lill:tl~ 
CLLCI(l ~iiil:u~-.iiSO. fll--LLct ~. 

9.2 ~~~ 't6 1lut.ctcu~ '-~ (Formula for obeaiDiDg n 01 term) 

oi a~~ r ~~d~ ctl«tfclk ~'Wtl~ &tt, d\ ~--Lli'aik n ~ 1 atll Y .i~U'd n ~ 'l~ T,. = r 1 Jltt a .il$(l~ 
'!liillu~-.ilitl k~ ~- a ~ .R~U'd llttat 'l~ ~~ r ~ .ililt..U ~attftl. '!lli!Llu~ (common ratio) k~ ~. 

~at, ~ruu~-.i~o-ti 1s1:1U 'til a. ar, arar •... ~ ~~ n atL 'l~ T,. = a,-1 ~ ~iiil.u~-.iiSO.'d :&atlftl. 'l~ 

i~ ~. 

t3tl.&~•t : oi ~·'tl~-«litl'ti ~"" "'' :a.t-l ~"''11t ~·'tl~ ~~1t 1 ~ol2 Qq dl ~' "' uti\. 
~l!lil.u~-.iiSO.'d llttat 'l~ a = 7 ~~ ~Latlftl. ~l!lU"d.~ r = 2 ~ ~~a~& 'l~ tU~Cll'd ~- ~l~ b. n = 6. 

a, r =Ill.~ n ..(l r!atd\~ n atl 'l~ T. = a,-1 lti ~, 
T

6
= 7 X (2)~1 

= 7 X (2)5 

= 7 X 32 

=224 

~at, .R~i!U'd ~4 'l~ 224 ~. 
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(3~L~:(~l 2 : ~h ~~il:rt:(-~~Ulti ~lltl~ ~~U"rt:( ~-1. 'tl~~ 't~ ~1s1l 3 ~-1. 324 ~1tt rt1lt?.tlt 't~ ~u~1. 

'1~U"rt~-~~llli.i ~Lli.Lrt{ '1~U"rt~ r = 3 :ut.t tti~~ ttt. 324 t9. :ut41: T5= 324 :ut.t ~?.tli.tt'C. ~2~ 1 a 

~i:l~:icu'd, t9 
:ut4I T 5= 324 t9. 

arS-1 = 324 

a (3)4 = 324 

ax 81= 324 

324 .. a=sr=4 

:utlli., ~~ll'd, ~~l{ 1.l'C. 4 t9. 

(·: T = ar"-1) 
n 

(·: r = 3) 

(3~L~:(~L 3 : ciA ~QU"rt:(-~~Ulti lt?.tlt 't~ ~-1. ~1~ 1.1.~ ~1i1l 5 ~-1. 40 ~1tt n1 ~lltl~ ~QU"rt:( ~u~1. 

'1~U"rt~-~~ll'd, ~~li. 1.l'C. a= 5 :ut.t ~l.!is 1.l'C. 40 t9. :ut41: T4= 40 ~.t ~L1.l~ ~Lli.Lrt{ '1~U\l~ r ~i:l~:icu--t.l. t9. 
:ut41: T4= 40 t9. 

arA---1 = 40 

5xr3=40 

--~_40_8 ,_ 5 -

.. r = 2 

:utlli., ~~ll--t.l. ~Lli.Lrt{ '1~U\l~ 2 t9. 

(·: T = a~-1) 
n 

(·: a = 5) 

(3~L~:(~L 4 : ~h ~~U"rt:(-~~Uilt?.tlt 1.1.~ ~-1. ~lltl~ ~~U"rt:( ~1i1l 4 ~-1. -2 ~. ciA ~~Ui n ~ 1.1.~ -128 ~1tt 

n1 n ..fi l!ltrl ~u. ~1. 

:utL'4.c:t. '1~U\l~-~~llli.i ~~li. ttt. a= 4, ~Lli.Lrt{ '1~U\l~ r =- 2 :ut.t n ~ 'l'C.- 128 ~2~ 1 Tn=- 128 t9. 
:ut41: T = - 128 

n 

a~-1 =- 128 

4 X (-2t-1 = -128 

(-2)n-1 = -~28 = _ 32 

(-2t-1 = (-2)5 

(,j_.t Cof.L%...0. ~Ud.t ~~"l.LCldL, 

n-1=5 

n=6 

(·: T = a~-1) 
n 

(·: a= 4 :ut.t r =- 2) 

(3~L~:(~L 5 : ciA ~QU"rt:(-~~Ulti ~1~ ~-1. ~lrl~ 't~ ~1i1l i- ~-1. i2 ~1tt n1 ~~~ 't~ ~u~1. 

l:iL~L 1 '1~ll\l~-~~ll'd, ~~li. ttt. = a =ut.t ~Lli.Lrt{ '1~U\l~ = r t9. 

:utl1.l~L.t T4 = ! :ut.t T7 = i2 :utL'4.c:t. t9. 
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r3= 1 
= (~r .. 8 

r= 1 .. 2 

:-. 1 "\ --~ 3 . . 
~<-t r = 2 "'t T

4 
= ar = 4 +u lf._3dl, 

a (M 3 .. = 4 

ax 1 3 .. 8 = 4 

a= 3 X8 .. 4 

.. a=6 

~q ~~O:d, e~1 '-I.e ~U.~:tcu1 ~ ~t:fi. n = 10. 

a, r ~.t n ...(li:E+Lnl..t Tn = ar'-1 +Li lf._3di, 

(l)'G-1 T1o= 6 X 2 

1 = 6 X 512 

3 
= 256 

~L+L, ~~U110 1 tLe 2; 6 ~. 

G6l~~~l 6 : ~~u:rt~~~U 9, --6, 4, ... i s 1j t~.6 t~!:t1. 

~t:fi a= 9 ~.t r= -9
6 = -3

2 ~. 51 '-I.e ~U.~:tcu1 ~ ~2a 1 n = 5 

a, r ~.t n ...(li:E+Ldl Tn = ar'-1 +Li lf._3dl 

( )

5-l 

T
5 

= 9 X -,} 

= 9 X (32r 

16 
=9 
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1 

:utt.fl a = t :ut."t r= f = 2. :utLo1 '-lt. ~U.~:icu'd, ~ ~2a 1 n = 8 
8 

a, r =ut."t n ...U f!+t.dl.."t T = ar"-1 +t.i l;l3di, 
n 

T
8
= ~ X (2)8-1 

1 
X (2)7 

= 8 

1 
X 128 =s 

= 16 

=bl.L+t., ~~[l'd, =bl.Lo1 '-lt. 16 ~. 

G~l~~~l 8 : ~ !16 ~h ~~~n~~~U1 t.U~ 't~ 4 ~1tt rt1ltetlt ?l~l '-l~1-t1 ~~Uhl~ ~~~1. 
l:iL~ 1, >1.21.+1. '-lt. = a =ut."t :ttl+t.L"-1. ~~U.n~ = r ~. 

:utt.fl ~~ '-lt. 4 ~ ~2a 1 T 
2
= 4. 

~q n = 1, n = 2 :ut."t n = 3 ."1. T = ar"-1 +t.i l;l3di 
n 

T1= a, T2= ar =ut."t T3 = ar +t.iil. ~-

:utl+t., TlxT2xT3 =a X ar X ar 

=a3 xr3 

= (ar)3 

= (4)3 

= 64 

(·: T
2 

= ar = 4) 

:utl+t., ~~[l ... u >1.21.+1. ?t.~L '-lt.L"i.L ~~LL3L~ 64 2l.Ll{ ~. 

G~l~~~l9: ~h ~~~n~-~~U1ltetlt 't~ :ut~ ltetlt ?l~L '-l~1-t1 ~~llhl~ :ut':lilt 3 :ut~ 216 ~. rt1 ~~U17 ~ '-1.~ ~~~1. 
~~[l'd, >1.21.+1. '-lt. 3 ~ ~2a 1 a = 3. 

~q n = 1, n = 2 :ut."t n = 3 ."1. Tn = ar"-1 +t.i l;l3di T1 =a, T2 = ar =ut."t T3 = ar +t.iil. ~

>1.21.+1. ?l~L '-lt.L"i.L ~~LL3L~ 216 :utL'4.c:t. ~. 

~2a 1 T1 x T2 x T3= 216 ~-

T
1 
X T2 X T3= 216 

a X ar X ar = 216 

a3 x ,-3 = 216 

33 X TJ = 216 

27 X TJ = 216 

,-3- 216 - 8 
- 27 -

.. r = 2 

d.P.[l ~~[l'd, :tl.Ld1 '-lt. T
7 

= a,n 

(·: a= 3) 
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:.T
7
=3X(2)6 

= 3 X 64 

= 192 

:Ql.Lli., ~~0.1 :ct.Ld.~ 1.lt. 192 ~. 

C36L~~~l 10 : ~ ~~l~1 2, G, so ~Qiht~-~QU"ti ~ n1 G ..U a"tn ~u~1. 

:Ql.4{ T 1 = 2, T 
2 

= G :Ql. -1. T 
3 

= 50 ~. 

G 50 
2=a 
G2 = 100 

G =± 10 

G = 10 :Ql.~cu - 10 

:"1 ') b c d . ~'\ ;'\ '\ 
~L~L :1 -=-b =-= r, mL r -ut3 ~ ....... ct~ :Ql.~<:t. ~. a c 

b = ar, c = br, d = cr 

c = (ar) r = ar :oj_-1_ d = (ar) r = ar3 

ci T = a T = b = ar T = c = ar T = d = ar3 
1 ' 2 ' 3 ' 4 

at)~ ctl. T 1, T 2, T3 , T 4 ~~U:n~-~~O.l-li ~. :Ql.Ll-l a, b, c, d ~~LL"d.~-~~O.l-li ~. 

C36l~~Ql 12 : ~QU"d.~-~QU o.oo8, 0.016, 0.032, ... 1 h2~l1j 1.l6 4.096 ~ ? 

.Jr '\ 0.016 '\ 
:Ql.8L a = 0.008 :Ql."l. r = 0.008 = 2 ~. 

~q, T = 4.096 
n 

ar'-1 = 4.096 

0.008 X (2)n-1 = 4.096 

2n-1 _ 4.096 
- 0.008 

2n-1 = 512 

2n-1 = 29 

c.i. -1_ 6!.L ~ <Uct -1. :ct.~ '>l.l Cl.cti, 

n-1=9 

.. n = 10 

:Ql.Lli., ~~0.1 10~ 1.lt. 4.096 ~. 

C36l~~Ql 13 : ~ ~Qun~-~QUi ?!1~ 't6 rl ~QU--t.l >~.~"t 't6--t.1 cto[ ~1~ ~-1 ~1.~ 't6 243 ~1~ n1 ~QU ~u~l.. 

l:f.L~ 1 >L~li. 1.lt. =a :Ql.-1. :ct.Lli.L"'l ~~LL"d.~ = r ~. :Ql.4{ ?(l~ 1.lt., >L~li. 1.lt.--t.l. qo[ ~. ~2a 1 T
3 
= a2 
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(3'4.~ict ~I.!! tt.~ 243 ~aa 1 T
4 

= 243 

:. T
4 

= ar = 243 

. . r X r = 243 (·: r = a) 

. • ,.s = 243 

.. r = 3 

~Cl.. a= r 
.. a= 32 

.. a= 9 
a= 9 ~.t r = 3 acti, 9, 27, 81, 243 ... ~~[ll{U\. ~-

(§t.Lt!:tQl 14 : ~h c:tLlhd Cl~ 2009ltl bt .. hltl ~ 10,000 ~l h:tlct ~. Cl~ 2010ltl ~ 20,000 ~L h:tlct ~ 
~-1, Cl~ 201lltl ~ 40,000 ~L h:tlct ~. hl~ ~h Cl~ltl ~l h:tlctC-1. :thlt \l.lf.9~l Cl~ltl ~l h:tlct~ :thlt 

h:tni ~lt~iU ~- n1 ct~ 2014lti c:tLlhd~ !2<:\l :thlt ~l h:tLc:U t!il ? 

~~ cJ.tffit J.t.?.tli. q'b[li.i ~2a 1 q'b[ 2009li.i ~ 10,ooo "'NL ~~Let ~. :. J.t.?.tli. tt.~ (a) = 1o,ooo ~. ~~ qif 

"'NL ~~a ~~li. ~»LLt:NL q'b[ ~~cti 6f.l{~[l ~ C\.?..(1 :ctlli.L"'l ~~U:d~ (r) = 2 ~. ~Ltt.~ q'b[ 2014li.i "'NL ~~a ~~li. 

~il.~ctl..U ~ ~2a n = 6. 

a, r ~.t n .t Tn = a~-1li.L ll~di, 
T 

6 
= 10000 (2)6-1 

= 10,000 (2)5 

= 10,000 X 32 

= 3,20,000 

~Lli., q'b[ 2014li.i "'NL ~~a ~li. ~ 3,20,000 ~. 

(§t.Lt!:tQl 15 : ~h 50,000 ~2:t..U lftltrlLctltJ\l \I.LQU..U 2[!\ tt.LQU(l 'l~'l:fi ~~e-ll ~- ~061.l hl:tQL t.:t ~oCLL~it 

"'.L~iU1 ~:t ~ou(§ h:trll ~~~ 1!1.~ ~tL ~. rll tt.i<t ~octL~tL[ \I.~ "'.l~iU1 ~:t h2~ t!il ? (1.~ "'.LQU ai!llti 
(31i:tld 1.(l.) 

50,000 f:aa~..[l~:tli.dlctlufi tt.L~[l..[lai~ tt.L~[l?..(l 'l~'l~ <li.~a ~- :. a= 50,000 = Tl' ~~ ~oCLL~i\. tt.L~[l'd, 

«L~ ~OLLG ~~di ~.S~ 1!1.~ ~~ ~. :. :cllli.L"'l ~~U\1.~ (r) = ~ ?.tit. 

~~ ~ocu~~L tt.~'d, tt.L~U'd, «t.~ = 50,000 x ~ = 25,000 R:-1.2~ ?.tit. ~Ltt.~ tt.i~ ~octl~~i tt.~'d, tt.L~U'd, 

«L~ ~il.~ctl'd, ~ ~2a n = 6. 

a, r ~.t n..U (El{d,L Tn = a~-1li.L ll~di, 

( 
1 )6-1 

T6 = 50,000 2 

= 50,000 (~r 
1 = 50,000 X 32 = 1562.5 

~Lli., tt.i~ ~octl~~L tt.~ tt.L~[l'd, «L~ 1562.5 f:a2~ ~it. 

(§t.Lt!:tQl 16 : ~h ~L~:t..U q~ 20 ~L"l ~. ~ Cl.~ t.:t ct'll3 2hl1.L t.~ q~rt\ t!ltl rll 6 Cl~ tt.~ rl ~l~:t..U q~ 
h2<:\l t!il? 

= 100+3 = 1 03 
r 100 · 

ct«<.l 3 2~L--LL ~~ q~ ~ C\.?..(1 
~L~~..[l ~La..[l ct«<.l 2000000 ~- :. a = 2000000 = T

1
• ct«<.l ~~ qi( 

3 ~L--LL ~~ q~ ~-

:. r = 1.03 
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~~ c:p{ ttt91. ltLih...[l q~ = 2000000 X 1.03 = 2060000 = T2 ?.tit. :utltt~ 6 q{ ttt91..-[l q~ ltU\:tc:tL...[l t9 
~2a n = 7. 

a, r =ut-1. n.-o. lE+t.dl T = ar"-1+t.i ~~di, 
n 

T
7 

= 20,00000 (1.03)7- 1 

= 20,00000 (1.03)6 

. . T7 = 2388104.5930 

:utl+t., 6 q{ ttt91. ltl~~...[l q~ :utlltl~ 23,88,105 ?.tit. 

C36L~~Ql 17 : lt:t\\'1--tl et~L~L'il 6~ Cl~ 15 % ~l"i.Cll ~~ ~~hl~ --t!& h~ ~. ~ lt:t\l--t..fi "t~d~ltd ~ 50,000 

~Llt, dl ~Ld q\:[ \l~ lt:tU--t.U altd h2<:il?.til ? 
+t.ltU--t...[l "t~l:c.lE+t.d ~ 50,000 t9. :. a= 50,000 = T

1
• +t.ltU--t--tl. t.L~L~ ~~ qi( 15% t9. 

[l n n: · :r :'I :'I ."A 100 -15 . . r = 0.85 +t.lt 'i"l.L 1.3+ld+t.l C!. "1. 15 ~l'iL t.L2l~L C)l. :. r = ~ = 0.85 

~~ q{ ttt91..-[l +t.ltU--t.-o. lE+t.d = 50,000 X 0.85 

= 42,500 = T
2 

?.tit. 

~Ld q{ ttt91..-[l +t.ltU--t...[l lE+t.d ltU\:tc:tL...[l t9 ~2a n = 8. 

a, r =ut-1. n...[l lE+t.dl Tn = ar"-1 +t.i ~~di, 

T
8
= 50,000 (0.85)8--1 

= 50,000 (0.85)7 

= 16028.8544 

~ 16028.85 

:utL+t., ~Ld q{ ttt91..-[l +t.ltU--t...[l lE+t.d ~ 16,028.85 ?.tit. 

9.3 ~t\'11 ~e{ (Meaning of Sequence) 

~ a, ar, a-?-, a-?, ... -1. ~~U"d~-~~[l a8~ dl a + ar + a-?- + a-? + ... ~ ~QU"d~ ~tl. (>t--tit. 

~Ln., ~ 2, 6, 18, 54, ... ~~u"ct.~-~~U el.!{ dl. d.--tL~ +t.utdl ~~u"ct.~ ~&1.2 + 6 + 18 +54+ ... ?.tit. 

~~U"d~-~~U--tL >LI!l+t. n tt~L'il ~~c:tLUJ.L-1. :ci!sd Sn ct~ ~ltL[c:tc:tL+t.i :utlct t9. d~ 
Sn = T1 + T2 + T3 + ... + Tn 

~!{l Tn = ar"-1, n = 1, 2, 3, ... 

:utL+t., S
1 
= T

1
, S2 = T

1 
+ T2, S3 = T

1 
+ T2 + T3 c:tOL~. 

~ (>t\:ti "l~L a :ut-1. ML ~tt+t.i ~ltL[c:fi~ dl, 

S = a + ar + a-?- + ... + ar"-1 +t.UJ.it. n 

~QUn~-~Q\l'iL ~6~lti ..fi~ 6:tL[~a ~?ll ~L\l~ ~Lft>trtl. c:t:ll~ ~hl~ a8~ : 

(1) ~~ = r = ~L+t.L..tt. ~~U"d~, :uttfl n \:t'i ";l~LL3 t9. 

(2) Tn+1 = Sn+1 - Sn ~!{l n = 1, 2, 3, ... 

(3) S = na ~!{i r = 1 
n 

a(rn -1) . 
(4) Sn = (r-1) ~L r '# 1 
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C36L~~Ql 18 : ~Qiht~-~QU 5, 15, 45, •.. 'il ll¥tlt "li~ "1.6L'1L ~~ctluttllll~l. 

:ott:il J.l.P.ll-1. \Lt. a = 5 :ot-1 :tl.ll{l....q ~~U"d~ r = 1g = 3 ~. 

J.tP.Ll-1. "li<t "lt.L'iL :tt~cuutl. ~ul:tctL'iL ~. :. n = 5. 

, _n r'l' :\ , a(r" -1) . . 
a, r :ot"1. n"1.L 1.!1l-ldt"1. s. = (r _ 1) l-ll ~~dl, 

s - 5(3
5 
-1) 

5- (3-1) 

5(243-1) 
= 2 

5(242) 
=-2-

= 605 

:otll-1., J.t P.Ll-1. "li <t "lt.l. -11. :tt ~ ctL uti. 605 ~ . 

C36L~~Ql 19 : ~QU-rt~-~QU 8, 4, 2, ••• 'il ll¥tlt 6 \l6L'1L ~~cuutLllU~L. 

:ott:il J.tP.Ll-1. \Lt. a = 8 :ot-1 :ttll-LL....q ~~u-n~ r = : = ~ ~. J.t¥tl-l 6 "Lt.L-tL :tt~CLLUJ.L ~UI:tCLL-tL ~. 
n = 6. 

\ n r'l' :\ , a(r" -1) 
a, r :<Jt"1. n"1.L L!Sl-l.dt"1. Sn = (r-1) l-l.l ~~dl, 

s[- ~!] 
= (-~} 

= 8 X (-~~) X (!1) 
63 

=4 

:otll-1., J.tP.Ll-1. 6 \lt.L'iL :tt~CLLUJ.L ~ ~. 

C36L~~Ql 20 : ~h ~~U.-rt~-~~Uill¥tlt "1.6 3 :ut-i ~lltl~ ~~U.-rt~ 2 ~1q rllll¥tlt ~l~ "1.6L'1L ~~euut1llu~1. 

:ott:il J.tP.Ll-1. \Lt. a= 3 :ot-1 :ttll-LL....q ~~u-n~ r = 2 ~. J.tP.Ll-1. <tl~ "lt.L'iL :tt~CLLUJ.L ~UI:tctL'iL ~, ~2a :& n = 4. 

\ n r'l' :\ \ a(r" -1) . . 
a, r :<Jt"1. n"1.L L!Sl-l.dt"1. Sn = (r-1) lil ~~dl, 
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3[24 -u 
s4 = (2-1) 

3(16-1) 
=-1-

= 3 X 15 

= 45 

~Ll-1., J.l.P.Ll-1. <m. tLt.l.-tl. ~~cuutl. 45 ~. 

G~l~~~l2t : ~! ~~il:rt~-~~U otli.i ~lli.l~ ~~i'ht~ 0.2 ~.t J.tetli. ?L~l tL~1-t1 ~~c:Llut1 0.496 ~ n1 J.tetli. tt~ ~u~:tl.. 

~4{ ~Ll-I.L..tt. ~~u-n~ r = 0.2 ~.t J.l.P.Ll-1. ?L~L "L't.L"i.L ~~cuutl. 0.496 ~2a 1 S
3 

= 0.496 ~. 

"\ _n N ;-.. "\ a(r" -1) . . 
r ~"1. n "'l.L ~l-lct.L"'l. Sn = (r-1) l-ll ~~ct.l, 

0.496= a[0.23 -1] 
0.2-1 

O 
496 

_ a(0.008-1) 
. - (--0.8) 

a(--D.992) 
0.496 = ( --o.8) 

0.496x(--D.8) 
a= (--D.992) 

a= 0.4 

~Ll-1., J.l.P.Ll-1. "Lt. 0.4 ~. 

G~l~~~l 22 : ~~un~-~~U 800,400,200, ••• -tl h2Gt.l tL~L-tl ~~cuut1 1500 etil. ? 

~41: J.l.P.Ll-1. "Lt. a = 800 ~.t ~Ll-LL..tt. ~~u-n~ r = ~ = 0.5 ~. J.l.P.Ll-1. n tLt.l.-tl. ~~CI.LUJ.L 1500 ~. 

~2a 1 s = 15oo 
n 

800[(0.5)" -1] 
sn = (0.5-1) 

1500 
= 8oo[(o.s)" -1] 

(--0.5) 

(0.5t _ 1 = 1500~~--o.S) 

(0.5)n = 1 - 0.9375 

(0.5)n = 0.0625 

(0.5t = (0.5)4 

c.i.-1 6t.L% t.t.Lct.-1 ~~"l.LCI.ct.i, 

n=4 

~Ll-1., J.l.P.Ll-1. <!H tLt.l.-tl. ~~cuutl. 1500 P.Lil.. 
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G~l~~~l 23 : ~h ~~iht~-~~\l."ti ll~"t 1-l~ 21 :ut-ill~"t ?l~l "l~1'11 ~~c:ut~t1189 ~. ~l"tl~ ~~il:rt~ :til.~1. 

:uttil J.tl!.lli. \l'C. a = 27 :ut.t J.tl!.lli. ?I.~L \l'C.L'il ~:tcUUJ.L 189 t9. ~2a 1 S
3 

= 189 

n: :-. , a( r" -1) . . 
1.3li.dt"L sn = (r-1) loll 1;\._hdl, 

S _ 27(r3 -1) 
3 - (r-1) 

189 
_ 27 (r-1) (r2 +r+1) 
- (r-1) 

189 = 27 (r + r + 1) 

r+r+1=7 

r+r-6=0 
(r + 3) (r - 2) = 0 

. . r = - 3 :Qtl!.lql r = 2 

:utlli., ~Lli.L..tt. ~~U\l:t - 3 :utl!.lql 2 t9. 
G~l~~~L 24 : ~h ~~il.\1.~-&~\l."ti J.t~"t 1-l~ 1 ~ :ut-ill~"t 1-li~ "l~1'11 ~~c:tLt~t11 ~. ~l"tL~ ~~il.\1.~ :til.~L. 

:uttfl J.tl!.ll-l \lt. a = 1 :ut.t J.tl!.ll-l "li~ \l'C.L'iL ~~qLUJ.L 1 t9 ~2a 1 S
5 

= 1. 

lEl-ldL.t S = a(r" - 1) lolL 'l-lhdi, 
n (r-1) ~ 

s = 
1(r5 -1) .. 5 (r-1) 

1 = 
(r5 -1) .. (r-1) 

.. ~- 1 =r-1 

.. ~=r 

.. r4 = 1 

.. r = ± 1 

a& a = 1 :ut.t r = 1 ~l.tt dL J.tl!.lli. "li~ \l'C.L 1, 1, 1, 1, 1 I!.I.Ltt, ct'iL ~~qLUJ.L 5 I!.I.Ltt \l~L :utLtta ~~qLUJ.L 
1 t9. d.?.(l r = 1 ~w-1. '1?.(].. 

a& a= 1 :ut.t r = -1 ~l.tt dL J.tl!.lli. "li~ \l'C.L 1, -1, 1, -1, 1 I!.I.Ltt, ct'iL ~~qLUJ.L 1 I!.I.Ltt, d.?.(l r = -1 l!.lil.. 

:utLl-l, :tttl-lt..tt. ~~U.\1.~ - 1 t9. 

G~l~~~l 25 : ~~il.n~-~~U 2, 4, 8, 16 ...... -1i ll~"t n "l~1'11 ~~c:ttt~t1 5ooo ~ c:t~ -1-fi ;tc:U n ..U "t~n"t a"tn 

:til~1. 

:uttfl J.l.l!.lli. \l'C. a = 2 :ut.t :ttlli.l..tt. ~~U\1.~ r = i = 2. n \l'C.L'il :t~,~qlUJ.L 5000 ?.(]. qfl. '1~. 

~2a 1 s < 5ooo. n-

, , a(r" -1) 
a :at .. r ... sn = (r-1) l-li 1;\._hdi, 

s - 2 (2" -1) 
n- (2-1) 

= 2 (2n-1) 
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~q_, S < 5000 ~)qL~ 
n-

2 (2n - 1) ~ 5000 

2n- 1 ~ 2500 

. . 2n ~ 2501 

~q_ n..U IAIA~:i l:i.-t 'i~LL3 ~ltdl ltL2 2n..fi ~ltdl.-j 3L~3 ..{l~ ~"'f(J{ (J{.-tLcfl~ :ut-i. n..U at "i.-t 'i~LL3 ~ltd ltL2 

2n ~ 2501 P.tltl dcfl n..filt~"dlt ~ltd <:!.~~. 

n 4 5 6 7 8 9 10 11 12 

2n 16 32 64 128 256 512 1024 2048 4096 

3L~ '4.~~ ~~ ~l3l~ Is n = 10 ltL2 2n = 1024, n = 11 ltL2 2n = 2048 ~ :ut-i. n = 12 ltL2 2n = 4096 at 
2501 3~di ~ ~. 

n = 11 d n..filt~"dlt ~ltd ~ Is at.-LL ltL2 2n ~ 2501 P.tltt. 

n = 11 

(§t,L~~~l 26 : ~~u-n~-.il~U 1, 3, 32, 33, ... ""llloletli n "lt.L""LL ~~cuUJ.1 :otL~llil :ot1~1 3000 etltt rtcll. n..U <:L~rlli 

glirl ~u~1. 

:ottfl ltP.tlt '4.t. a = 1 :ut-i. ~Lltl"'l ~~U.-n~ r = i = 3. ltP.tlt n '4.t.l..-tl. ~~qltiJ.L :otl.mlti :otl.~l. 3000 ~)q) 

~~~ ~2.a 1 s ~ 3ooo. 
n 

"\ "\ a(r" -1) . . 
a :at .... r"1. sn = (r-1) ltl ~3dl, 

s - 1(3" -1) 
n- (3-1) 

3"-1 = 2 

~q, S ~ 3000 ~)qL~ 
n 

3";
1 ~ 3000 

3n- 1 ~ 6000 

. . 3n ~ 6001 

~q_ n..U IAIA~:i l:i.-t 'i~LL3 ~ltdL ltL2 3n..fi ~ltdL-j 31.~ ..U~ ~"'f(J{ (J{.-tLcfl~ :ut-i. n ..U at "i.-t 'i~LL3 ~ltd 

ltL2 3n ~ 6001 P.tltl dcfl n..fi <:L~dlt ~ltd <:!.~~. 

I :. I ~ I ~3 I ~9 I 2:87 I ~I 
9 

19683 

n=8 
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(§~lt!:(~l 21 : ~! ~~~n:(-~~u 1-u2 S8 = 10S4 t!1~ n1 'r' ~~~1. 

:oJ.t!I, S
8 
= 10S4 

a(r
8 
-1) - w[a(r

4 
-1)] 

(r-1) - (r-1) 

I' - 1 = 10(r4 
- 1) 

(r4 - 1) (r4 + 1) = 10(r4 - 1) 

r4 + 1 = 10 

r4 = 9 

.... r=±.J3 

(§~lt!:(~l 28 : ~! ct~.£bd rl'il ~!:(l-1, 1~ ltl~ ~ 5 ~lit ~. 2~ ltl~ ~ 10 ~lit ~. 3~ ltl~ ~ 20 ~lit ~. 

~llt :(loll' ~~LL(§"'i.L ~Cl~ !:(rll t.tlt~\l. :(!lt ~lit ~. rlL10~ ltl<f ~I{\ ct~.lbd~ rl"'i.L fu:(l-1. h2~ :(!lt 

~l~ t!il ? 

C"l...~ 1<:0. ~L:if ~ 5 :oJ.L-4. ~ ct~ J.ti!.L~ '4.'C. a = 5 .. ~"'f :oJ.L'4.<a ':(.3~ :oJ.OLLC3.-t.L ~q~ !':(.d.L ~~~[l ':(.3~ :oJ.L-4. 

~ d.~ ~L~L~ ~~lt"d':(. r = 2 ~ .. =bl.L'4.~ lOlfi ~L<f ~1{1. :oJ.L'4.<a ':(.!~ ~Ltl:tcu..{l ~ .. d.~ n = 10. 

"\ _n N ;-. a(rn -1) . . 
a, r =bl."1. n"1.L ~~d.L Sn = (r-1) ~l ~!d.l, 

5(210 -1) 
5w = (2-1) 

= __,5(~10--:-24_----<._1) 
1 

= 5 X 1023 

=5115 

=bl.L~, 10lfi ~L<f ~1{1. :oJ.L'4.<a ':(.3~ ~ 5115 I!.Lil.. 
(§~lt!:(~l 29 : ~! ct~.lbd-1. ~C-1. ~ 2,42,000 1 ~l'i \tl~ lt~'illtl !:(~ ~. ~~! lt~-1. ~l'iltl ~l\tC-t. :(!lt ~~U(§'il 

lt~'illtl !~~ ~l'i !:(dl ?\l.Oi$L ~l~l..U ~ n1 ct~.lbd~ \ttl~l lt~-1. ~l'iltl ~lit~ :(!lt ~~~1. 

~3 C"l...~ot f!<a ~ 242000 'i 'C.L'i '4.L~ ~~.-t.L~i 3':(.~ ~. ~2a 1 S5 = 242000 =bl.ot n = 5. 'C.~! ~~ot 'C.L.-t.~i 

:oJ.L'4.<a ':(.3~ :oJ.OLLC3.-t.L ~~"'i.L~i 3~<:1. 'C.L'i !':(.d.L ?[].~ <~.LOL..fi ~ ct~ ~L~L~ ~~U"d':(. r = t . =bl.l'4.~ J.ti!.L~ ~~ot :oJ.L'4.<a 

'C.L"'i...fi ':(.!~ ~ul:tcu..{l ~. ~2a 1, a ~ltl:tct.L.-t.L ~. 
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242000- a(2h-1
} 

- (-~) 

( 242) 
242000 = a -ill 

(-~) 

242000 =ax (-~2}x(!2) 

121 242000 = a x lf:L 

242000x81 
· · a= 121 

.. a= 162000 

:otll-1., :J..I.P.Ll-1. l-1.~-1. :otL'4.t:t ~L-1...0. ~3l-l. ~ 1,62,000 ~. 

G~l~~~l 30 : ~ ~ ~ .. h\tl ~ 20,000 ct~ 8 2hl--Ll ~~ ~~ c:l.Uot ~ ~- 'ti<t q1{ 't~ ~-1. }2~ ~hlt WJtil ? 

Cl.l!M ~ 20' 000 ~ .. 3l-li ~!s ~. 

. . a = 20,000 = T 1 

~ .. 3 op{L 3~t:l ~3l-l. '4.~ 8 23L Cl.ll"'!' :otL'4. ~. :. r = 1.08 

~3 c:p{ '4.t§J.l-I.UJ.dl ~l{ = 20,000 X 1.08 = 21,600 = T2 

:otl'4.~ '4.i<t c:p{ '4.t§ll-I.UJ.dl ~3l{ ~U.~tc:u..[l ~ ~2& n = 6 a8~. 

a, r :ot-1. n..O. [El{cll T = ar'-'l-li ~3di, 
n 

T
6 

= 20,000 X (1.08)6-1 

= 20,000 X (1.08)5 

= 29386.5615 

""29386.56 

:otll-1., '4.i<t q1{ '4.t§ll-I.UJ.dl ~3l{ ~ 29,386.56 ~. 

100+8 
r =wo = 1.08 

G~l~~~l 31 : ?I.~L El.-1. ~1H.I.L:ot1 k + 1, 3k - 1, Sk + 1 ~~~'tl~-.9l.~Ulti ~- rl1 k ~~~1. 

:otJI, k + 1, 3k- 1, 5k + 1 ~~U.n~-~~Ul-li ~-

3k-1 5k+l 
k+l = 3k-1 

(3k - 1f = (5k + 1) (k + 1) 

9~ - 6k + 1 = 5tz + 6k + 1 

4tz- 12k = 0 

4k (k- 3) = 0 

4k = 0 :otP.LctL k - 3 = 0 

. . k = 0 :otP.LctL k = 3 

'4.~L k = 0 l-I.Ll (3k -1)..0. [El{d- 1 l-I.UJ.~ ~ ~~L ~- d_2{]. k = 0 :otruttf ~- :otll-1., k = 3 ~ 
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(§~l~~~l 32 : ~ 15, X, 240, y ~~U;rt~~~\l\tl ~1~ rl1 X :Qt.~ y..fi ~1-trl1 ~U!:tl. 

:Qt.&, 15, x, 240, y ~~u.-n~-il~O.ll.i t9. 

>.n T2 1'-; T4 :'1 ;:-. 
c:t""t.L T. = y = y :cl.Lli.L"'l ~~LL"rt~ r ?.I.~L. 

I 2 3 

Tz 'F. :-. . 
- = - <:t.dl, 
~ Tz 

X 240 
15 = x 

.. x2 = 15 x 240 

= 3600 

•• X = ±60 

• • X = 60 :Ql?.I,CU - 60 

. . xy = 240 x 240 

.. xy = 57600 

~ct., a& x = 60 a~~ dt 
60y = 57600 

x =- 60 a~~ dl. 
- 60y = 57600 

57600 
.. y = ~ .. y 

.. y =960 .. y 

:o{Lll., X = 60 :Qt.ot y = 960 :Qt.?.lct.L X = - 60 :o{ot y = - 960. 

= 
57600 
-60 

= -960 

(§~l~~~l 33 : ~ ~h ~~U't'l~-~~\llt[ Tn = 80, sn = 157.5 :Qt.~ r = 2 ~1~ rl1 a :Qt.~ n ~il.!:t1. 

:o{tfi T :o{ot S ..{]. C&li.dl :Qt.L\ta t9 ctP.fi 
n n 

S = rT,. -a :ti?L"i.l G'4.!{LOL 3~~. 
n r-1 

T n' r :o{ot Sn ..{]. C&li.dl :ti?Lll.i '1_3di, 

157.5 = 2x80-a 
2-1 

.. 157.5 = 160 - a 

.. a = 160 - 157.5 

.. a= 2.5 

~q T = a,n-I 
n 

.. 80 = 2.5 X (2t-l 

.. 2n-l = 32 

.. 2n-l = 25 

6{-1_ c.tL~ <Ud :ct~"''.Lct.di, 

n- 1 = 5 
.. n = 6 

:o{Lll., a = 2.5 :o{ot n = 6 t9. 
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G~l~~~l 34 : oli\ ~~U:rt~-~~u li.ll Tn = 2n+l ~ltl. rtl s4 iitllCI.l. 

:otJJ:, T = 2n+l ~ • 
n 

. . T1 = 21+1 = 4, T
2 

= 22+1 = 8, T
3 

= 23+1 = 16, ... 

:at& J.l?.L+t. '4.'r. a = 4 :ot-1. ~l+t.l...tf. ~~U;rt~ r = ~ = 2 ?.Lit. J.l?.L+t. <tl~ '4.'r.l"i.l ~~CI.ltlll ~tllCI.CI.l"i.l ~ 

ct2fi n = 4. 

"\ _n f'l' :\ "\ a(rn -1) 
a, r :ot"1. n"1.L L!S+ldL"1. Sn = (r-1) +t.L l;[.._3dL, 

s - 4(2
4 
-1) 

4- (2-1) 

= 4(16-1) 
1 

= 4 X 15 

= 60 

:otL+t., S4 = 60. 

G~l~~~l 35 : oli\ ~~U:rt~-~~Uli.i sn = ; (4n - 1) ~ltl. rtl Tn+l iitllCI.L. 

:otl'4.~ "'SS.~[l~ ~~ 1 Tn+1 = Sn+1- Sn 

= ~ [4n+1 - 1] - ~ [4n - 1] 

= ~ [(4n+1 - 1) - (4n - 1)] 

= ~ [4n+l - 1 - 4n + 1] 

= ~ [4n+1 _ 4n] 

= ~ X 4n [4- 1] 

Tn+1 = 2 (4n) 

G~l~~~l 36 : oli\ ~~U:rt~-~~u sn = ~ (3n - 1) ~ltl. rtl T3 ~ill:!.'\. 

:otl'4.~ "'SS.~[l~ ~~ 1 Tn+l = Sn+l- Sn 

T3= s3- s2 

= j (33 - 1) - j (32 
- 1) 

4 = 3 [(27 - 1) - (9 - 1)] 

4 = 3 [26- 8] 

4 = 3 (18) 

T
3 

= 24 
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9.4 ~~ll:rt~-~~U--t.i ?l.~l i~ ~t.l (Three consecutive terms of geometric progression) 

tt~O. q"l.d ~~U:n':(.-~~O.+t.i z~ '4.t.L--t.L ~':(.qLUJ.L :at~ ~~LL3L':(. :atLU{L sl~ :at~ '4.t.L ~lli:.LqL--t.L sl~ t9. a& ~~U"d':(.
~~0.--t.i '4.t. a, ar, ail, ar, .... a~~ dl'4.~L '4.t.l...(l. [E+t.dl ~i:l.l:(l ~1.3L~ '4.~~ :atl ~ct. '4.t.l...(l. '4.~t.o0. 5':(.ql~ OL~Ld~ 

tr2cfu ql':(. ~':(.UJ. (>t--t.dl -1.~. ~~0.--t.i '4.t.L--t.L ~~'4...(1. l:lH~LL ~c{l ~ct. 5':(.c:fi a&~~ 1 at~ OL~Ld~ ~':(.UJ. (>t~. n..(l. 

tr2cfu [E+t,dl +t.L2. :atl I:.LL ':(. ~LL ..(1. ~ t.~L[ cfi t9 : 

n = 3 +t.L2., ?L~L z~5 '4.t.L : ~· a, ar 

n = 4 +t.L2., <!H z~5 '4.t.L : l, ~, ar, ar 

n = 5 +t.L2., '4.L:t.l. z~ '4.t.L : ?· ~· a, ar, ar 2 

--t.1~ : :atL'4.~ ~~U"d':(.-~~0.--t.i :at~Ld '4.t.l. ~i:I.I:.LqL--t.l. :at~L~ +t.L?L ?L~L '4.t.l. ~':(.dt ot :cll~d ':(.Lbfiy. 

(§t,L~~~L 37 : ~h ~~~"d~-~~U--t.i ?l.~l i~h ~t.l.--t.l. ~~cUtiLL 26 :at-1. ~~Uhl~ 216 ~ dl rt ~~U--t.i ?l.~l ~t.L t~~L. 

:att!I :atl'4.~ ~~U"d':(.-~~0.--t.i ?I.~L '4.t.L I:.LL':(.~LL :at:!~L':(. !!__, a, ar a~~-
r 

sq ?I.~L '4.t.l.--t.l. ~~LL3L':(. = 216 

.. !!__ x a x ar = 216 r 

.. a3 = 216 

.. a = 6 

?I.~L '4.t.l.--t.l. ~':(.qLUJ.t = 26 

.. !!__ +a+ar=26 r 

.. a ( l + 1 + r) = 26 r 

.. 6 (l+rr+r2) = 26 (·: a= 6) 

.. 3(1 + r + r) = 13r 

.. 3 + 3r + 3r = 13r 

.. 3r- lOr+ 3 = o 

.. (r - 3) (3r - 1) = 0 

1 .. r = 3 :a{~ql r = 3 

sq a& :atl'4.~ a = 6 :at~ r = 3 a~~ dl ?l.~l z~5 '4.t.L ~ = 2, 6, 6 X 3 = 18 (>t--t.i\.. :atl+t., ?L~l z~5 '4.t.L 

2, 6, 18 ~il.. 

a& :atl'4.~ a = 6 :at~ r = t a~~ dl ?I.~L z~ '4.t.L s3 = 18, 6, 6 X t = 2 (>t--t.i\.. 

:atL+t., ?L~L z~5 '4.t.l. 18, 6, 2 ~il.. 

294 



!! x ax ar = 27 r 

a=3 

?l~L '4.t.l.-tl. :tt~ct.LULL = 9.5 

!! + a + ar = 9.5 
r 

1 
a (- + 1 + r) = 9.5 r 

3 + 3r + 3,-2 = 9.5r 

3,-2 - 6.5 r + 3 = 0 

6,-2 - 13r + 6 = 0 

(2r - 3) (3r - 2) = 0 

r = ~ ~~Cll r = ~ 

~Ll-1., ?l~L z!A3 '4.t.L 2, 3, t ~il.. 

(·: a= 3) 

a& ~L'4.~ a = 3 ~.t r = ~ <a8~ dl ?l~L z!A3 '4.t.L ~ = ~ , 3, 3 x t = 2 c.t.-tiL 
3 

~Ll-1., ?l~L z!A3 '4.t.L ~ , 3, 2 ~it.. 
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(1) ~~ t.U!~ ~b '"lt~\ll ~wt.tot~ ~ tt~i\. ~1., 6[l'lll. 

'"llwt.t'li ~ f.l~ll, .,u,.. '"llwt.l'li ~l~ f.l'ill, ~ttl '"llwt.t\ll 

~1.6 f.ll2ll ~~ :btl ot tld. :bU,OlCfl.. ~~ &U!wt.t U¢Ell 
'"llwt.L'Ii ~~otwt.lkZ.EU. f.li!!LL ~L\ll ~lCL.il. ? 

(l) 

~lilll:d~~IC{lwt,t C31t~tOL ~ltll. 
BJnt: ~& 1, 0.1, 0.01, 0.001, 0.0001 -~ u. 

~~ltL ~~ '-" 
• n ~ 1 \lll.i.liltl~ (n+1)\ll 'tf. ~~ n\ll 'tf...U ~liliht~ ~~d~ :bl~El &~ d.c:Qilitl~ ~lilU"d.~-.iliO. !~CI.lq. 

• oi a, ar, ar, afl, ... ~m-a.~-.iqt ~l~ ~ 

a + ar + ar + ar' + ... ~lilil.u~ iiil. ~. 

• n~ 'tf. T,. = a,-1 -1. ~w-u~-.iqt~ ~\ll~ 'tf. !~ ~. ~ n ~ 1) 

• TIH-1 = S,+1 - S, ; n = 1, 2, 3, ... 

• ~~ r = 1 &q ~L~ S = na 
" 

~ :\ ~ a(r"-1) 
e ~'(. r :f' 1 ~L~ ~'.c, S11 = (r-1) 

• ~~ r :f' 1 ~l~ ~~ S = rT..-
1
a 

" r-
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:tcll~Ltt 9 

( fcl~LOL A) 
..fi~ ~lit~ t.t~fcl.!~'t ltA"i.L ltll ~L<ll fclhc:tL..fi 't~~oll h:(l : 

1. ~~u:n~-~~0. o.2, 1, 5, .. :i t9,i 'It~ ~w:tl.. 

(a) 25 (b) 0.5 (c) 0.1 (d) 625 

2. ~3 ~~i\."'d.~-~~0.~ >t.~'l-1. '4£ 'a' ::ot-1. ~Lli.L..tt. ~~U."'d.~ 'b' ~, ct.l. (n + 1)~ 'It~ ~nct.l.. 
(a) abn (b) ar' (c) abn-1 (d) ar'-1 ~-

3. ~~U."'d.~-~~0. 1, .J3, 3, 3 .J3, ... ~ 'ti=<t~ tt.~ !tll.~:tl.. 

(a) 9 (b) 9 .J3 

(b) 1 

(a) 6561 (b) 243 

(c) 27 

1 
(c) ~ 

(c) 81 

6. ~3 ~~i\."'d.~-~~0.~ n~ tt.~ 3(2n-1
) ~l.tt, ct.l. ~Lli.L..tt. ~~U."'d.~ !tll'=li. 

(../3)5 -1 "\ 
(d) (../3 -1) t9. 

(d) a ~-

1 
(d) 81 

W3 ~2 ~6 ~1 

1. ~~U."'d.~-~~0. 0.4, 0.04, o.oo4, ... -tl. ~Lli.L..tt. ~~U."'d.~ ~LLct.l.. 

(a) 10 (b) 0.4 (c) 4 (d) 0.1 

8. cia X, 10, -25 ~~U"'d.~-~~O.li.i ~Ltt, ct.L X ..{1. [E'l{ct. ~UJ.ct.L. 

(a) 4 (b) -25 (c) -4 (d) 2 

9. cia ~ ~u. "'d.~-~ ~0. -1.1. ~L li.L..tt. ~ ~u. "'d.~ -1 ::ot -1. >t. ~ 'l-1. tt.~ -1 ~1. tt, dl. >t. ~ 'l-1. 6 tt.~l. -tl. ~ ~ ct.L uti. !tll.~tl.. 

(a) 0 (b) -1 (c) 1 (d) 6 

10. cia ~~i\."'d.~-~~0.'1.1. ~Lli.L..tt. ~~U."'d.~ 1 ~l.tt ::ot-1. S
10 

= 40 ~l.tt, ct.l. >t.~'l-1. tt.~ ~LLct.l.. 

(a) 0 (b) 10 (c) 4 (d) 400 

( fcl~L:ll B) 

..fi~"i.l ltA"i.L'il ~h Cl.lbttltl ctc:ut.t ~l'tl : 

1. ~~U."'d.~-~~0. ar, ar, aTJ, ... ~ n~ tt.~ y ~il ? 
2. ~~i\."'d.~-~~0. 0.1, o.o1, o.oo1, ... -tl. ~Lli.L..tt. ~~U."'d.~ !tll.~tl.. 

3. ~~i\."'d.~-~~0. 7, 7, 7, ... li.L2 >t.~'l-1. 20 tt.~l.-1.l. ~~ct.Lutl. !tllltl.. 

4. cia ~~U"'d.~-~~0.~ n ~ tt.~ Tn = 2n+1 ~Ltt ct.L ~lli.l..tt. ~~U"'d.~ !tll'=li. 

s. cia ~'W.l.L::otl. 4, 1, y ~~U."'d.~-~~O.li.i ~l.tt ct.l. y ..U [E'l{ct. !tll.~tl.. 

6. ~3 ~~ll"'d.~-~~O.li.i 31.1:5' tt.~L ~ z!A3 tt.~l.-tl. ~~ct.Lutl. lt,l..tt. ~l.tt ct.l. ~Lli.L..tt. ~~ll"'d.~ y ~il ? 
1. ~3 ~~U."'d.~-~~O.li.i S7 = 15 ::ot-1. S6 = 11 ~l.tt ct.l. ~Lct.~ tt.~ !tll.~tl.. 

8. Lctltl-1. "cia a, b, c, d ~~U"'d.~-~~O.li.i ~Ltt ct.L ad = be ~il" ~l~ ~ !s "1.~ ? 
9. ~~U"'d.~-~~0. li.ll Lctltl-1. " T1 = St ~l~ ~ !s "1.~ ct. ~llct.L. 
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..U~•tlltJI.-tl-tl D6CI.lf>t ~tl\ll : 

1. ~~U"d';(.-~~[l..[l ct.t.LW{L :otLttL. 

2. ~~U"d';(. ~&l...[l ct.t.LW{L :otlttL. 

3. ~3 ~~U.-n~-~~Ul-li ~Ll-LL"-1. ~~U.-n~ 1 el.tt :at~ S
8 
= 24 el.tt ct.l. J.L~l-1. tt~ ~ul:f.l.. 

4. ~~U"d';(.-~~O.ll.i T 
1 

= 2 :at~ J.L~l-1. ?l~L tt~l.-tl. ~~LL3L~ 1000 el.tt ct.L ~Lli.L"-1. ~~ll-n~ ~ll'il.. 

5. a& ~~ll-n~-~~[ll-J.i a = 2 :at~ r = 3 el.tt ct.L J.L~l-1. 4 tt~l.-tl. ~~cuut.l. ~ll'il.. 

6. ~~u.-n~-~~[l 4, 12, 36, ... ~ fs2<:LL'~ tt~ 324 ~ ? 

7. ~3 ~~U.-n~-~~O.ll.i a= t =at~ r = i el.tt ct.l. T
3 
= .......... .. 

8. a& ~~ll-n~-~~[l-tl. ~Lli.L"-1. ~~ll-n~ 2 el.tt ct.L ~Lct.li.L :at~ ?(l~ tt~-tl. ~~ll-n~ li.UJ.CLL. 

9. ..[l~..[l ~~0.-tL l-J.LOtf.L J.lli.L~-tl tt~L ~~[l ~?1.~ li.ut.CLL : 

(1) 2, 10, 50, ... (t9,i tt~) (2) 100, 50, 25, ... (~Lct.~ tt~) 

1 2 4 
(3) 3 ·9 '27 ... (4) 2, 2J2, 4, ... 

..U~-tl-tl G~<:L itut.ct1 : 

1. :otL'4.<:L ~~U"d~-~~[ll-J.i T
5 

= 405 :at~ T
7 

= 3645 el.tt ct.L T4 ~ll'il.. 

2. a& ~~ll-n~-~~[ll-J.i J.l~l-1. tt~ i~ :at~ ~Lli.L"-1. ~~ll-n~ ~ el.tt ct.L T
5 
:at~ S4 ~ll'il.. 

3. :otL'4.<:L ~~u-n~-~~O.l-li a= 4 :at~ T
5 

= t el.tt ct.l. T
7 

~lll:f.l.. 

4. :otL'4.<:L ~~u-n~-~~O.l-li T
2 
= 9 :at~ T

5 
= 243 el.tt ct.l. S

4 
~lll:f.l.. 

5. ~~U"d';(.-~~O.ll.i J.L~l-1. tt~ 10 ~ :at~ T
4 
= 0.08 el.tt ct.l. J.L~l-1. ?l~L tt~l.-tl. ~~CLLUJ.L ~i:l'il.. 

6. ~~ll-n~-~~O.li.L2 T/ = T
2 
:at~ T

3 
= 64 el.tt ct.l. ~~ll-n~-~~[l <:L"l.L. 

7. a& 5, m, 20, t ~~U.-n~-~~O.ll.i el.tt ct.l. m =at~ t ~UI:f.L. 

8. :otL'4.<:L ~~U"d~-~~O.ll.i a= 10, r = 0.1 :at~ Tn = 0.01 el.tt ct.L n ~UI:f.L. 

9. :otL-4.<:~. ~~U.-n~-~~O.l-li a = 1, r = 3 :at~ sn = 121 el.tt ct.l. n ~ul:f.l.. 

10. a& sn = ~ (2n- 1) el.tt ct.L T4 ~UI:f.L. 

11. a& sn = 4 (3n- 1) el.tt ct.L Tn+l ~UI:f.L. 

12. a& ~~u-n~-~~O.l-li t.fl~ tt~ 5 el.tt ct.l. J.L~l-1. ?l~L tt~l.-tl. ~~LL3L~ ~lll:f.l.. 

13. ~~ll-n~-~~[l 2, 4, 8, 16, ... -ti '&2<:1.i tt~l.-tl. ~~CLLUJ.L 126 ~~ ? 
14. ~3 OI~U"d~-~~O.ll.i T = 324, S = 484 :at~ r = 3 el.tt ct.l. a =at~ n ~U.'il.. 

'-!! n n 

15. ..[l~ :otl'4.<:L ~~U"d~-~~0.-tL l-J.LOtf.L J.lli.L~ ~';(.ClLUJ.L ~&1. ~?1.~ ~UI:f.L : 

(1) 4, 16, 64, ... (J.L~l-1. 4 tt~) (3) 100, 20, 4, ... (J.L~l-1. 5 tt~) 

9 (2) 2, 3, 2 ' ... (J.L~l-1. 5 tt~) 1 1 1 
(4) 2•4•8•"' 
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wl\:it11.'11lll~ 1ttJt.cU : 

1. ?llil 'lwt. twtt~'\ k + 4, 4k- 2 ~~ 1k + 1 ~w.u~-.i~~ ~. ~ k w\t'\. 
2. ~ISU.u~-.i'ill 1, 3, 32, 33 ~Lllt.t~ n 1.1.tt..U ~~cuut.'\ 36StU <til ~ rt~ tMl ~l!u~ G~d -~. 
3. ~~Ll"d.~-.iiSO. 1, 2, 22, 23, ••• 1llt.l~ n \LU..U ~~<UuU 2000 } d.etl. ~ Qfi d.cO. n ..U ~d~ G~d ~it~. 
4. ~lsl\"d.:t-.iqt y, ~ • ~ , ... (OjJt{l y > O)..U. llt.l~ \li:tt \l~l~l ~~c:lluU 121 Qq, ~ x tll~. 
s. ~ISU.u:t-.iqta.U. S4 = 10 S2 I!Lfi, a ~L~L~ ~ISU.u:t w\t'\. 
'· ~ISU.u~-.i'illa.U. \li:tt~ ~~.,[loa~. 1.1.tt..U ~~cuuil ~~ ~Lctd 5:3 ~Lll~'il~l Qq, ~ ~~~ ~ISU."d.:t ~il~. 

7. ~ ~'ii\u~-.i~~ ?l~L •llU \ltt..U ~~cuuU. 31 ~~ ~~L~ 125 ~. d. .8\'ill..U. ?llil 1.1.& w.U. 
s. ~ ~mu:t-.i~~ ?l'Cl •llU 'til~'\ ~:tcuuit 6 ~~ ~·~Ml:t- 64 ~- d. ilin..u. ?liSt 1.1.il w.u. 
9. ~ t»titthl~ d.lc:t~Lfi..fi b\1...0. ~l~l~ ~lh'\fCU. ~El~~..{l ~ fil.c>crwt.tll.~d h\ ~. ~l ~c>crwt.t~l 00 ll.t.l~ 

1!\ldl~ 1o,ooo ~~~ ~ctc:ttwt.t ~~ t'lL~ ~wt.t ~u c:tt~ 1!\ldl..O. ~~ d.wt.t ~.,u6wt.tl!\ldl..O. ~~tll. 
t»t~qt ~~ ~l\lcu..O. t.llq, ~- ~ 1!\ldL it{].~ ~~ ~EL l-aet.L ~~fiL ~c:tctL \Uil? 

10. ~ 6\ ... n ,.~~ ~ad 128 -i\G..fi .,L~Ldtl h\ ~ ~~ t'll~ t»tL~ d. ~~ ~~ ~.,LL6w{l ~ h~dl ~-\t{l 
..Ua .,t~L~ ~q, E9. ~ d.li \li:tt ~~~i l-aEO...uil. .,L~ l!il ? 

11. ~ .,u"l..ft c:t«D. sooo ~- ri c:t«tl ~:t c:t~ 2 Gbl-tt ~\ c:tttcll tilf.l cU.~ c:tl{ t»tt~ rt ~11"1...0. c:t«D. l-lEI.l t:\tt? 
12.~ ~u-!1.~ G"t.d~ ~~ c:t~ 10 Ghl~L ~\ tt~il t.llfi f).~ :~ll-!1.~ "Ltl~G"ld 5,00,000 ~L'lfil tU'i, a 

6 c:tll: 'IUl :~u.!\w{l l-a«l G"ld ~il ? 

(476- 550) 

Aryabbatta was a famous Indian mathematician 
and asttonomer. His notable conttibutions to the world 
of science and mathematics includes the theory that the 
earth rotates on its axis, explanations of the solar and 
lunar eclipses, solving of quadratic equations. p1ace value 
system with zero, and approximation of pie (7t). 
Aryabhatta bad defined sine, cosine, aod invene sine 
back in his aa, int1uencing the birth of trigonometry. His 
calendar calculation bas been in continuous use in India, 
on wbich the present day PancbaDgam is based. His 
studies are also base for the national calendars of Iran 
and Afghanistan today. 

The ISRO (Indian Space Research Organization) 
named its first satellite after the genius mathematician 
and astronoll'.a'. 

• 
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~l~ltt 1 

( £CtGtLOL A ) 

1. (c) 2. (b) 3. (a) 4. (d) 5. (a) 

6. (b) 7. (c) 8. (a) 9. (b) 10. (c) 

~l~ltt 2.1 

1. so Mt.t1lti t.tLtllh1..fi ~w.tl ~~L[ctd :ut.~rlrl :ut.L~Rl-£Ctn:(~L 

t.tltllhL..fi ~w.tl (X) 0 1 2 3 ~{ 

M t.t1..U ~w.tl u) 6 16 21 (J7 50 

Glt:((ct~ 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 ~{ 

!1-{~L~:ut.L..fi ~WLL 3 8 10 11 12 7 6 3 60 

ltlt.tl~~..u ~w.tl 
100 200 300 400 500 600 700 800 900 1000 

~{ 
-199 -299 -399 -499 -599 -699 -799 -899 -999 -1100 

~ct~1..fi ~w.tl 2 4 9 7 10 8 9 4 3 4 60 
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lilt~ttea.fl ~~~ 99.5 199.5 299.5 399.5 499.5 599.5 699.5 799.5 899.5 999.5 1099.5 

~~4\ ~~~Rt 0 2 6 15 22 32 40 49 53 56 60 

'vll ct~ h itaallt1tJttea.fl ~~ 99.5 199.5 299.5 399.5 499.5 599.5 699.5 799.5 899.5 999.5 1099.5 

'vll ct~ ~~4\ ~~~Rt 60 58 54 45 38 28 20 11 7 4 0 

4. c;to[ 0-99 100-299 300- 49<J 500-749 750-899 900-999 

lt~altrl 49.5 199.5 399.5 624.5 824.5 949.5 

c;to[c:it.tl~ 100 200 200 250 150 100 

~l~Rl 10 12 14 16 8 10 

X h rl~ c:t~ ~~1 0 1 2 3 

~<L4l ~l~Rl 140 250 370 400 

X h rl~ ~1~ ~~1..fi ~tH.tl 0 1 2 3 

~<L4l ~l~Rl 400 260 150 30 

c;to[ 45-49 50-54 55-59 60-64 65-69 70-74 75-79 ~{ 

~l~Rl 30 80 100 50 150 80 10 500 

c;to[ 30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 ~{ 

~l~Rl 17 8 15 8 6 3 2 1 60 

8. c;to[ 0-50 50-160 160-300 300-500 500-800 800- 1000 ~{ 

~l~Rl 10 30 40 60 80 30 250 

9. c;to[ 7-16 17-26 27-36 37-46 47-56 ~{ 

~l~Rl 160 120 43 40 2 365 

10. 0.9875 1.4875 1.9875 2.4875 2.9875 3.4875 
c;to[ ~{ 

- 1.4875 - 1.9875 - 2.4875 - 2.9875 -3.4875 -3.9875 

~l~Rl 5 10 20 20 10 5 70 
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~l~l~ 2.2 

1. hl~~i ~~l~ h=trll fclE.u¥{(~1..fi ~(rl ~-1 ~~l~-c:t't{ ~'l~l=t ~~l ~tl[c:td h1-.eh 

~~l~-c:t't{ 
~[rl 

~1h=tl~1 ~1~~1 
~-l 

l.let.l-1. 330 220 550 

~rtl~ 225 225 450 

~rtl~ 300 100 400 

~-l 855 545 1400 

ac:tlfilh ~=t~ 
~[rl 

~:O't1 ~~1 
~-l 

't~~\lrl 715 485 1200 

~'t~~\lrl 205 195 400 

~-l 920 680 1600 

't~~\lrl ~'t~~\lrl ~-l 
~1G1 

~,. ~ ~-l ~,. ~ ~-l ~,. ~ ~-l 

l:i-i~=t 

bC-ui 

~la~=t 

't2lc:tltlll 

~-l 

ac:tlfilh ~=tri 
fcl~H 't~~\lrl ~'t~~\lrl 

~-l 

~'l~c:\l ft>t'1~'l~c:\l ~-l ~'l~c:\l ft>t'1~'l~c:\l ~-l ~'l~c:\l ft>t'1~'l~c:\l ~-l 

l-l.~=t 250 93 343 163 43 206 413 136 549 

~~ 87 400 487 14 800 814 101 1200 1301 

~-l 337 493 830 177 843 1020 514 1336 1850 
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ct't{ 

2011 

2012 

2013 

2014 

1. (d) 

6. (a) 

11. (c) 

!sutc:u~<a 

~~ ~ 

1170 80 

1300 175 

1460 240 

1670 290 

2. (d) 

7. (b) 

12. (a) 

7. 4.5, 17, 37, 62, 87.5 

~U'<tlh !s rl¥fi ~L~l 10 

:tt~41. ~~~Rt 10 

1-I.LOL :ell~ 

~octtll~t..U :tt~t 12 

11. 
q\( 

~~LI:.L\{ A 

U.at~~~ 1 U.at~~~ 2 

2014 200 100 

2015 150 400 

8. 

~ 'i!sutctl ~<a 

~i ~~ 

1250 260 

1475 200 

1700 40 

1960 30 

( fctGW)l A J 

3. (b) 

8. (a) 

13. (c) 

~ 

140 

50 

10 

10 

~i 

400 

250 

50 

40 

4. (a) 

9. (c) 

14. (b) 

~~ 

1430 

1500 

1500 

1700 

( fctGttOl C ) 

8. 10, 15, 25, 25, 26 

20 30 40 50 

40 70 90 100 

l{\i{l{ :at I.~ ~i 

22 18 52 

~~LI:.L\{ B 

~~ U.at~~~ 1 U.at~Ql 2 ~~ U.at~~~ 1 

300 100 100 200 300 

550 150 300 450 300 

~i 

~ 

220 

225 

250 

300 

5. (c) 

10. (a) 

15. (b) 

~i 

U.at~~~ 2 

200 

700 

c:to[ 200-300 300-400 400-500 500-600 600-700 700-800 

~~~Rt 20 80 80 40 60 20 
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~i 

1650 

1725 

1750 

2000 

~~ 

500 

1000 

~i 
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~Gl ~llll.n ~'4.~Q\ln ~-1. 

~'It 8 8 16 

~ 15 9 24 

~ 23 17 40 

2400 2900 3400 3900 4400 4900 5400 5900 fs<':l 
ltllah anort (~) 

- 2900 - 3400 - 3900 - 4400 - 4900 - 5400 - 5900 - 6400 

hL\lE.L~L..{). ~~L 3 9 18 25 23 10 7 5 100 

~~ 10- 20 20-30 30-40 40-50 50- 60 60-70 70- 80 80- 90 90- 100 ~<a 

[ctQL~~1 20 40 50 35 25 22 6 1 1 200 

12. q_;)[ 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 

~L~fn. 12 

'4.~Cl~"1."1.llol!L~ 

BRTS 

AMTS 

~ 

f.Cttt.LtU"U 

f.CtstL"i. 

~L~ 

~ 

19. '4.L~'4.Li..fi ~Gtl!Gl 

21. ctd~ 

18 16 

ctLdlit.(Qn 

250 

150 

400 

~~L~l 

250 

650 

900 

22 14 10 6 2 

t.t~"i.L lol!L~ 

PILortctLdL'l~ 
~ 

100 350 

500 650 

600 1000 

~lrt 

fjlh~~l 
~ 

350 600 

250 900 

600 1500 
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( ICtGU~ E) 

1. ~lCti.LctL.fl\ll 30 ~ct<t ~~~~l-1. (3\SI,~ k~:ui'ti ~CU~h <tdd ~<!ftl-(q,d~Ql 

!~H\ ~~ 90-94 95-99 100- 104 105 - 109 110- 114 115 - 119 120- 124 125- 129 ~<a 

~ct<tl.U ~~L 2 3 6 4 4 4 4 3 30 

tr.th h'tLISl\ (~ 200- 219 220- 239 240- 259 260- 279 280- 299 ~00 - 319 320- 339 340- 359 ~<a 

~llll:qla.&L.U ~~L 4 6 4 6 4 5 6 5 40 

'tLISl\4\ ct't~Ltl 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 ~i 

~~).{\ ~~l 2 10 9 7 10 5 3 4 50 

hlf~:fi:uili Cl~-1. 60-65 65-70 70-75 75-80 80-85 85-90 ~ 

hlf~:fioil.U ~~l 5 11 11 11 7 5 50 

(3\~ ~"~~ 24.5 29.5 34.5 39.5 44.5 49.5 54.5 59.5 

~:q4\ ~<!RL 0 3 11 21 26 41 49 50 

~It:~"~ k 
24.5 29.5 34.5 39.5 44.5 49.5 54.5 59.5 

d~ct~ 

~:q~ :otl~r-a. 50 47 39 29 24 9 1 0 

Sl.~t!l~ !L't~l~L 0 1 2 3 4 5 6 ~i 

ftct<tl.U ~~l 5 7 5 6 4 2 1 30 

Sl.~t!l~ !L't~L~L k rt~ :uil~L 0 1 2 3 4 5 6 

ftct<tl.U ~~l 5 12 17 23 Zl 29 30 
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"'Illa. 
~~Ql ~ 

fj~L:ut.l ~'Wl:ut.l 

10 255 145 400 

11 125 125 250 

12 150 50 200 

!C-l 530 320 850 

8. ct~ 2013 et\ 2015 f-~~~'1. tUUU.'il ~tU.eff~i "i!l[dctL~ ~1.~~~ ~~-tl~ :ut.ot '1. ~~'il~ ~tU.eff:ut.'l. EtLfctd 

ht't.!s 

q~ 
~~.~~lti ~~'il~ ~~.~~~ -t ~~-tl~ 

~~L~ 

2013 600 

2014 700 

2015 840 

:ut.~L~ 
~litlrt 

HL~ 150 

;Qt'1HL~ 192 

~"'{ dtct~ 70 

~-I. 412 

10. (1) 50 lh'L.-li cti:tRL 

(2) 20 lh'l 

~I.~Gtl. 

350 

420 

520 

~'t 

:ut.'l~Qll.d 

450 

288 

70 

808 

!C-l ~~L:ut.l fj'W}Gt). 

950 200 50 

1120 260 100 

1360 260 100 

~ 

!C-l ~lifirt ~'l~Qll.d 

600 160 240 

480 160 160 

140 36 24 

1220 356 424 

(3) ~"ll~i 53.33 lh'L.-li ctl:tL~ ~~ ~~L~i 40 lh'L.-li ctl:tlil.. 
(~GU~L F) 

1. :ut.Lbl"i.L ~~.{l "iil.SLtS' EtL[ctd r.1ctR!s ~dd ~~Cl\-fcttt~QL 

*' 
250 

360 

360 

!C-l 
400 

320 

60 

780 

*' 
~~L~ ~'Wl~ 

800 400 

960 520 

1100 620 

~ 

'l~Qll.d :ut.'l~Q\l.d 

310 690 

352 448 

106 94 

768 1232 

~~.{l "iil-SU5' 1.505 - 1.510 1.510 - 1.515 1.515 - 1.520 1.520 - 1.525 1.525 - 1.530 

~~.u ~~ 5 3 6 7 4 

"ll~ctLCill ~~..Q lh'Lc:tltl = 36 % 

2. 30 ~q~ f.~(q~L-t tl~"i.L c.llt~Lct~i ~~~ ~~$L~l ULfctd f.tctL:(.!s ~dd :ut.t~frt-~rt~Ql 

tL<.U ~~d (~ 10.5- 12.5 12.5 - 14.5 14.5 - 16.5 16.5- 18.5 18.5- 20.5 20.5- 22.5 

~q~.{l ~Wll 2 6 8 4 8 2 

(i) ~ 17.5 (ii) 16 ~ct:ct.l. (ill) 6 ~c:t:ct.l. 
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!C-l 
1200 

1480 

1720 

!C-l 
1000 

800 

200 

2000 

~~ 

25 

~~ 

30 



~<l...U ~~~"ild -12 11!1. --6 --6 11!1. 0 01'!1.6 61'!1. 12 121'!1. 18 181'!1. 24 

'-l.qa rl.4'Lc:td 

~c:t~.U ~~l 2 5 12 10 6 5 

'tl\ .Ut9L' ~L~:~ ~~~ :bU~Rt.-(qrt~121. 

I~"' .n .. ~ I 
-12 

I 
-6 0 6 12 18 

0 2 7 19 29 35 ~~~ :bU~Rt. 

'tl\ c:t~' ~L~i ~~~ ~u~Rt.-fcl.rt~lll 
~~=~{ht~~ -12 -6 0 6 12 18 

~~~ :bUCJ:Rt. 40 38 33 21 11 5 

li~L6 (:it~) 140-144 145-149 150-154 155- 159 160-164 165-169 

fcl.EU.tl'£~1.U ~wu 2 8 8 4 6 2 

t3\~ ~'l~ 139.5 144.5 149.5 154.5 159.5 164.5 

~~~ :bU~Rt. 0 2 10 18 22 28 

~1:4.: ~'l~~ 139.5 144.5 149.5 154.5 159.5 164.5 

~~~ :bU<lRt. 30 28 20 12 8 2 

(i) 8 Lctf.il~=btl. (ii) 12 LctELL~=btl. (iii) 149 ~~ 

S. ~f.:tc:t~!l"il (qE.utl'£.Ui (qE.tltUbf.l rl'lot tWd ~~~~ c:t:l\{!~121, 

fcl.E.tltUbf.l t9~L.U t9"\h{L~1 ~ 
~Oj(~~ 7750 3150 10,900 

~~.btl~ 6000 4(XX) 10,000 

fcl.•l"i 7000 1000 8000 

fcl.-itt"i 2800 6800 9600 

c:tlRL~ 450 1050 1500 

~ 24,000 16,000 40,000 

• 
~~ltl. 3.1 

(1) ~~ = 1.78 ~~ 

(3) ~~ = 41 !AlA 
(5) ~~ = 7.49 !Ar.tl 
(7) ~~ = 40 ~~1. 

(2) ~'tL~a lt~ = 24.5 c:t~, ~:~La~ ~L!il.. 

(4) ~~ = 35.36 ~~L 

(6) ~~ = ~ 18.76 eu'l>t. 
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~-1. 

40 

24 

40 

24 

0 

~-1. 

30 

169.5 

30 

169.5 

0 



(1) lA~ 1{~ = ~ 198.75 

(3) ~L~d ll~ = ~ 506.67 

Ntlltllq 3.2 

(2) ~~d ll~ = 118.09 G!Lctltl 4-~4-R 

(4) 1{~ = 82 ~~l 

Ntlltllq 3.3 

(1) ~~ilu~ li.~ = 2.61 ~~1. 

(3) ~~ilu~ ll~ = 61.73 ~l{J. 

(2) ~~~LU \t~RL = 6.05 % (~'!Uu~ ll~) 

Ntlltllq 3.4 

1. ~g_l![!l. Q1 = 4 ~~L, Q2 = 6 ~~L, Q3 = 7 ~'!l 

2. ll~~ = 229.17 ~l{J., 50% ~q~..{t ~~L4'tl 229.17 ~l{J. 1 tltfi ~L~ ~it. 
Q3 = 291.67 !ll{J., ~Pi~. :otl.~ ~~4-tl. P.Liia 75 % ~ct~l.lli ll~ull :ui.d~ 291.67 ~l{J. ~it. 

D8 = 314.29 ~l{J., ~Pi~. ~1.~ ~~L4'tl P.Liia 80 % ~ct~lli ll~uli. :ui.d~ 314.29 !ll{J. ~it . 

P62 = 259.17 ~l{J., ~Pi~. :oil~ ~~L4'tl P.Liiet. 62 % ~ct~Llli ll~ull :ui.d~ 259.17 ~l{J. ~it. 

3. 1{~~ = 19 ct~, 50 % (qf!tlelf:oti...U (31{~ 19 q~ 1 d.tfi :otl.~ ~it. 

Q1 = 18 ct~, 25 % [qmelf~I...U r3li.~ 18 ct~ 1 tl.Pll :otl.~ ~it. 
D4 = 19 ct~, 40 % [qmelf:oU..U r3li.~ 19 ct~ 1 tteO. :otl.~ ~it. 

p32 = 18.92 ct~, 32 % (c\f!tlelf:oli..U (jll,~ 18.92 c:t~ 1 tltfi ~~ ~it. 
4. ll.~~ = ~ 21.78 ~01H, ~pfi ~ Cld.-t \t~lctdl 20 % !lf~ltl:otl.-tl ctd.-t..fi ~.-tdll ~lll= ~ 26.84 ~~~ 

5. 1{~~ = ~ 495 

6. ~q:~[id li.L@.dl tRtfi lll:l.t~ = 4 ~ct~ 

ct:liTid lll~dl 'l.l~tfi 1{~~ = 4.17 ~q~ 

c.i.~ l:!li.dt et.:>L~:ll ~li.L-1 ~. 

1. (,1,~~ = 138 

2. (,1,~~ = 131! 

3. ~l~~d ~?llll2 1{~ = 68.85 ct~, 1{~~ = 67.11 q~ tttfi (,1,~~ = 63.63 q~ 

4. CJL~~ tl..fi <2{L1Jl{l..fi tl.tl ~ili{L ~l!ldl .-ttfi ~l~ :otl~l~d ~?Ltfi ~UJ.cfi ~l!l~. 

5. ~?1..-tl :otli:LL~ CJL~~ = 152.35 illlll 

~Lab!. 'l.l~Pil. (,1,~~ = 153 ;lull 

6. CJL~~ = ~ 22 ~aiiR 

1. (a) 2. (d) 

6. (b) 7. (c) 
11. (a) 12. (b) 

~h~Ltu.~. lil~lil 11 

N~,l:.t,uq 3 

( [qGU~ A) 

3. (b) 4. (c) 

8. (d) 9. (c) 
13. (c) 14. (b) 
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(~GU:ll B) 

2. <Ji.l~d ~~ 4. M =3M- 2i 
0 

8. ~~~=55 9. lt~ = 13 

11. r,fi~ :ci.'WI.l = 4 12. Ql= 4 

14. p7.5 = 25.75 15. ~~~= 150 

(~GU:lt c) 
7. ~~~ = 5.8 8. r,fi~ :ci.\X{l = 16 

10. a= 10 11. ll\-81. ~~ = 81 ~~l 

13. ~l~d ~~ = 1090 

( lctGU:ll D) 

1. ~h~.~~. rctht.~~~ = 2.87 % ~~u.-n~ ~~ 

8. D
7 
= 8 4-l.--t, 70 % ~ct~l.oj q_~L~L 8 !s {l![l :oti.~L 4-l.--t-j eil. 

P15 = 6 4-L--t, 15 % ~ct~l.oj Cl~t.~L 6 !s {l![l :otl.~t. 4-L--t-j eil. 

9. ~~ = 30.07 ll\.l?i. ~~U--tl.tl.ol.t ~d hl~ h~ ~-
10. ~~ = 61.62 ~~L 

11. "ictl ~~ = 34.69 

12. ~~~ = 54 ~~L 

13. ~~ = 138.9 ~h~l. "&cht.d![l Cl~L~l"il lt~ ct~l ~. 

( {qQU:ll E) 

7. ht.ef IAl.ti--t 

10. t.t~ah = 10 

13. ~~~ 

9. ~~ = 293 

12. ~~~ = 2 ctle--t1 

1. ~~~ = 362.5 ~Pt2 2. t.t~~ = ~ 2.86 e~~ 

3. Q
1 

= 34.21 O,t._~l, Q
3 

= 36.69 O.l~l 4. ~~ = 164.97 ~~ 

5. ~~~ = ~ 15.2 e"&~ 6. ~~ = 23 e"&~ 

7. ~~ = 24.46 ~~l 8. Q1 = 6.66 heLL!, Q3 = 7.64 MI.!.! 

( ~GU:ll F) 
1. (i) D3 = 25, ~Nt.~ ~--tL~t. fcl~.u?.([:ot"'t~i ~e-n~ ~~l 25 eil \t![l "41~ ~ctL ~L2 26 ~~L ~~ eil. 

(ii) P
95 

= 60.83, <il![l c:t!i ~~L 1\tJJ.ct-iL~L 5 % £Ct~.u?.([:ot)~i "f.."id~ ~~L 61 eil. 

2. A ~L2 ~~ = 22.33 e"&~ [!~ 

B ~L2 ~~ = 23.5 e"&~ [!~ :. B Slll .. .S~l ll~~ ctltl~ ~Rl 

3. :ott.~!Rd ~?1. ~L2 ~~ = 16.71 ~Ll~, ~~~ = 16.72 ~Ll~ 
{l![l t.t~ah = 16.74 ~Ll~ 

4. ~~ = 35.93 [bq.-aa ~~~ = 35.11 @t.-aa 
5. t.t~ah = 34 ct\f: 
6. t.t~ah = 72.5 ~h~l.. t.t§ah..£l. a~d ql{l ~. 

7. X ~1.2. ~~~ = 13.26 .S()t.l 

y ~1.2. ~~~ = 10.7 .St.tl 
X oj Cl~l~l ctltl~ ~. 

8. t.t§ah = 25.5 ct\f: 

• 
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~l:i.tll.t 4.1 

1. fct«t.R = 40 ~l{l, fcl.«t.R~ = 0.12 2. [ct~~ = 35 l fct«tl~~ = 0.90 

3. fcl.«tl~ = 60 ~~l, fcl.«tl~~ = 0.6 4. [ct~~ = ~ 29 ~"IH, lct«tl~~ = 0.74 

~l:i.tll.t 4.2 

1. ~= 7.88, =l.lg,tfk fcl.=l.l<a~~ = 0.29 2. ~= 10 ~1$l, =l.lg,tfk fcl.=l.l<a~~ = 0.33 

3. ~ = 38.54 ~l:il~l, ~tfk lct=l.l<a~~ = 0.32 

~l:i.tll.t 4.3 

1. ~~~l-tl fcl.=l.let.~ = 5 ~l{l 

2. ~hl-tl fcl.=l.let.~ = 2.8 ~~OL, ~hlU lct=l.l<a~ = 0.35 

3. ~hL-tl lct=l.l<a~ = 3.33 [ll~2, ~~~lU lct=l.l<a~~ = 0.46 

4. ~~~L-tL fcl.=l.let.~ = 15 ~.ell., ~~~ltl lct=l.l<a~~ = 0.25 

5. ~~~l-tl fct=l.let.~ = 13.18 t.t.IEa 

1. s = 2.67 ~~L 2. s = 2.65 bl~ 

3. s = 6.71 ~ltl, lPll.@ld fcl.=l.l<a~ib = 0.35 4. s = 12.89 (et.l"t ~l:il~L) 

5. s = 19.76 ct'tf, J.lltl.@lct. lct=l.l<a~~ = 0.56 

~l:l.tl~.t 4.5 

1. .il.~ A ltl.2 : x = 321 ~l:il~l, s = 2.65 ~l:il~L, =l.let.~~ = 0.83 % 

.il.~ B ltl2 : x = 140 ~l:il~l, s = 7.14 ~l:il~l, =l.l<a~~ = 5.1 %, .il.~ B~l <-llctlti ~lit~ =l.l<a~ ~ ~-

2. !'4...{1 A =b!.-1. B ~l =l.l<a~ =b!.~~ 5 % =bt-1. 4 % ~- !'4...{1 B ~l Ctd~lti ~~dl ~ ~. 

3. ~ i~[l~ lt~L =bl~i:fs~ 50 =bl.-1. 36 

1. x c = 53.45, 

1. (b) 

7. (a) 

s = 12.64 c 

2. (a) 

8. (c) 

3. (d) 

9. (b) 

~l:l.tl~.t 4.6 

2. x = 21 s = 5.22 
c ' c 

~~ll.t 4 

( (Ct@U~ A) 

4. (c) 5. (a) 

10. (c ) 11. (a) 

(lCt@U"l B) 
3. ~Lit~ li.Ltll 4. J.llti.@Lct. fcl.=l.let.~ 5. ~~lfi2~)2 

6. fcl.«t.L~ = 100 ~l{l 7. ~ = 15.91 8. s=O 
9. ~~~l-tl fcl.=l.let.~ = 2 

(lCt@U:Il c) 
4. ~hL-tL fcl.=l.let.~ ~-1_ J.llti.@Lct. lct=l.l<a~ 5. fcl.«t.R = 14, fcl.~~~ = 1.75 

6. ~ = 6, =l.lg,tfk fcl.=l.l<a~ib = 0.67 7. ~~~L-tl fcl.=l.let.~ = 2.4 

8. fcl.=l.l~~L = 25 9. s = 1.41 
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10. A oil ~a-iL~ 20 %; B ..U ~a-1.~ = 25%, (3~~.-1.-il :ti.t.~~i ~bl:fi A ~ ~:t ~-

11. ~g.i!li lCt~a-1.~ = 0.29 

(~oo:~l D) 

9. CJ.t= 3 

11. x = 4.25, s = 1.63, ~a~ = 38.35 % 

13. x = 8, s = 4, ~a-1.~ =50% 

10. ~~~.m [(t~a-1. = 0.75 oua 

ll. sc = 7.43 

( ~OO:Il E J 
1. x = 25.17 ~~l, ~hL~L [(t~a-1. = 3.81 ~~l 

2. Ql = 16.5, Q3 = 43.75, CJ.t = 13.63 

3. s = 15.94 <-1. 

4. Ql = 14.5 ~'a, Q3 = 34.5 ~lil, CJ.t = 10 ~lil 

S. it~ A 1-I.Ll : x = 1.45, s = 1.48, ~a-1.~ = 102.07 % 

it~ B 1-I.Ll : x = 1.07, s = 1.33, ~a-1.~ = 124.3 % 

it~ A~ :tto[l-1, ~-

6. ~I:U~al. 1-1.~ = 39.3 

~I:U~al. llli.L@tct lCt~a-1. = 10.24 

7. ~a '-'l~ y li.L2 : lCt~~ = 150, ~tf!s lCt~a-1. = 15, ~~<L~L lCt~a-1. = 24 :ot.; Jt~L@Lct lCt~a-1. = 30 

( ~GQ:Il F) 

1. lCt~R = 32, lCt~R~ = 0.84 

~g.i!li lCt~a-1. = 6, ~i!li lCt~a~ = 0.33 

~hL~L lCt~a-1. = 5.91, ~~:tl~L lCt~a-1.~ = 0.33 

2. x = 15.54, s = 1.45, x ± s = 14.09 til 16.99, 55 % 

3. ~g.i!li lCt~a-1. ttl.ott li.L'4. ~- Q
1 
= 17.5, Q

3 
= 29, <4 = 0.25 

4. s = 14.84 

S. x = ~ 42.6, ~~~LU lCt~a-1. = ~ 14.99 

6. x = ~ 404.35, s = ~ 172.58, ~a~= 42.68% 

7. lCtaLe.([ A ~1.2 : x = 62 ~~l, s = 11.49 ~~L, ~a-1.~ = 18.53 % 

lCtaLe.([ B 1-I.Ll: x = 60.5 ~~L, s = 8.62 ~~L, ~a~ = 14.25 % 

lCtaLe.([ B oil ~lil-il ~a-1.~ ~L~L ~ cteU lCtaLe.([ B ~~l~~i ~ ~:ti.:>Lct ~-

8. ~ll~ A 1-I.Ll : x = 46.29 fl~L, s = 11.57 fl~L, ~a~ = 25 % 

~lf...~ B 1-I.Ll : x = 46.43 i:E~L, s = 10.93 i:E~l, ~a-1.~ = 23.54 % 

~ll~ A ~i ~L-4.~ ~a-1. ~ ~. 

• 
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1l!~QI. 5 

Nl.~lq 5.1 

1. x = 4.27 ~lt..U ~'-lafi~, M 0 = 4 ~lt..U ~'-lafi:Ol.L, s = 1.65 ~lt..U h'l'-lafi:ufl, j = 0.16 

2. x = 14.01 ~<!., M = 14 ~<!., s = 0.87 ~<!., j = 0.03 

3. x = 14.22 ll\[.:\2, M0 = 12.28 ll\[.:\2, s = 5.33 ll\~2, j = 0.36 

4. x = ~ 9.92 <al\>1., ~ = ~ 9.8 (!I.L\>1., s = ~ 2.37 (!I.L\>1., j = 0.05 

5. x = ~ 20.12 (!I.L\>1., M = ~ 21.5 (!I.L\>1., s = ~ 7.98 <al\>1., j = --0.52 

6. x = 10.31 e~~ Oti~.!l, M = 9.86 e~~ Oti~.!l, s = 6.33 e~~ Oti~.!l, j = 0.21 

7. x = 9.5 ~~l.l~, M = 8.6 ~~l.l~, s = 7.27 ~~l.l~, j =- 0.37 

Nl.~lq 5.2 

1. Q
1 
= 20 cp{, M = 22 qb(, Q

3 
= 25 qb(, j = 0.2 

2. Q1 = ~ 335 eu'l>t., M = ~ 490 etl\>1., Q3 = ~ 912.5 at'l>t., j = 0.46 

3. Q
1 
= 40 e~~ 2-1., M = 48 ~Ojlt~ 2-1., Q

3 
= 68.75 e~~ 2-1., j = 0.44 

4. Q1 = ~ 18.27 e~~. M = ~ 20.53 e~~. Q
3 

= ~ 22.44 e~~. j = - o.o8 

Nl.~lq 5 

1. (c) 

8. (d) 

2. (b) 

9. (a) 

13. ~~L fc\~ltdl lt~Lq_ t9. 
15. ~~L fc\~ltdl lt~Lq_ t9. 

3. (c) 

10. (b) 

17. :otl~Gl.-(qd~~l :tiiAddl lt~lq t9. 

5. x = 46 6. 

8. s = 12 9. 

11. M= 42 12. 

14. s = 4, s2 = 16 15. 

( ~QU:Il A) 

4. (c) 

11. (c) 

( ~QU:Il B) 

5. (a) 

12. (a) 

6. (d) 

13. (d) 

14. ~~L fc\~ltdl lt~Lq_ t9. 

( ~oo:~L c) 

M= 69 7. M= 32.50 

j = 0.33 10. j =- 0.15 

j =- 0.4 13. j = --0.24 

M 0 = 38, j = 0.5 

( ~QU:Il D) 

5. ~~e A ...U fcl.~ltdih' j = --0.17, ~~e Boil fcl.~ltdih' j = --0.40, ~~e A :tifAddL..{l oi~h- t9. 

7. (c) 

14. (b) 

6. ~~e A oil Q1 = 36, M = 48, Q3 = 72, ~~e A oil j = 0.33, ~~e B oil j = 0.39, ~~e A h'~dl ~~e 

B ~ fcl.~lt t9. 
7. S1 = 1.6, i = 0.01 

9. x = 32, s = 4, j =- 0.15 

8. s = 8' j = - 0.025 

10. M 0 = 66, M = 62 
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11. S = 12, M
0 

= 56, M = 61.33, <l.~(;r(.l3 = 18.75 12. j = - 0.75 

13. :X = 36, Mo = 24, M = 32, 3t.<:f [tl,l{~"i...fi :fi(t j = 0.19, c.tt.t3cll..{l :fi(t j = --0.4 

( [qGtL:ll E) 
6. Qc!l A : 3t.<:f [tt.tt.:t-f .. t. .. n ~'lei. Lct.~~di3 j = o.69, c..u(3a .. a ~'ll;"1 Lct.~~di3 j = - o.25 

~ctl B : 3t.<:f r4.tt.~"i...fi :fi(t Lcl"l~di3 j = 1.58, c.tt.t3cll..{l :fi(t Lcl"l~di3 j = 0.5 

3t.<:f r4.tt.~"i...fi tt.<EA[ct~i ~ctl A 3~di ~ctl B ..{l ~t.Gldl ct~ Lcl"'.~dl I:Ht.Cl t9. c.tt.t3cll..{l tt.<EA[ct~i ~ctl A 3~di 

~ctl B ct~ Lcl "!. ~ t9 . 
7. :X= 18.9 .S~"i., M = 18 .S~"i., s = 4.44 .S~"i., j = 0.06 

8. :X= 21.14 ~3~, M
0 

= 20 ~3~, S = 1.65 ~3~, j = 0.69 

9. s = 7.5, j = -2.4 

( [qGtL:ll F) 
1. Q1 = 2 3al3, M = 3 3al3, Q3 = 4 3al3, j = o, c.tt.t3cll"i.l., j = o 

2. :X = 14.89 ~~tt.~ M = 15.12 ~~tt.~, s = 8.29 ~~tt.~, j = --0.08 

3. :X = 31.42 ~~1., M = 31.32 ~~l, s = 11.68 ~~l, j = 0.026 

4. Q1 = ~ 17.5 at."'l, Q
3 

= ~ 34.38 at."'l, M = ~ 26 at."'l, j = --0.007, :::e~t. Lct"l~dt.l:t.~t.CI. t9. 
5. :X = 9.28 ~3~ M = 8 ~3~, s = 6.66 ~3~, Sk = 3.84, j = 0.58 

6. Q1 = 4.19 !AlA, Q3 = 4.46 !AlA, M = 4.32 !AlA, j = 0.037, l:t."i. Lcl"l~dl l:t.~I.Cl t9. 
7. :X = 9.23 q_12, M = 4.75 q_12, s = 10.22 ~2, j = 1.32 

8. Q
1 

= 2.95 <tl.l{l, Q
3 

= 5.95 <tl.l{l, M = 4.55 <tl.l{l, j =- 0.067, :::e~t. Lcl"'.~dll:t.~I.Cl t9. 
9. :X = 180 <tl.l{l ~?l.qUJ., Mo = 180 <tl.l{l ~?l.qUJ., s = 41.63 <tl.l{l ~?l.qUJ., j = 0, :Qi.L~a Lcld~~l ~!Ad t9. 
10. Q1 = 23.75 ~~ll"i., Q3 = 35.63 ~~ll"i., M = 30.5 ~~ll"i., j = - 0.14 

• 
~l~ltt. 6.1 

1. (1) 720 (2) 2450 (3) 40,320 (4) 3,62,880 

2. n = 11 3. r=4 4. n=7 5. 24 6. 600 

7. 2880 8. 576 9. 72 10. 24 

11. (1) 50400 (2) 151200 (3) 90720 12. 2:1 13. 9072 

14. (1) 49 (2) 12 (3) 83 (4) 93 (5) 40 

15. 240 16. 720 

~l~ltt. 6.2 

1. (1) 330 (2) 1 (3) 300 (4) 1 

2. (1) n = 8 (2) r = 8 :Qi.l!.l.ctl r = 5 (3) n=6 (4) n = 10 

3. 28 4. 10 5. 120 6. 2184 

7. (1) 11 (2) 15 8. (1) 78 (2) 16 

9. (1) 56 (2) 20 10. 55 11. 63 

12. (1) 35 (2) 21 13. 127 14. 560, 126 

15. n=8 16. r=4 
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1. (1) 27a3 + 108a2b + 144ab2 + 64b3 

(2) 1 + 1x + 21x2 + 35x3 + 35x" + 21Xi + 7X> + x7 

(3) 81 _ 144 + 96 _ 256x2 + 256x4 

x4 x2 9 81 

2. (1) 352 

1. (d) 

7. (b) 

2. (a) 

8. (a) 

5. 1,6,15,20,15,6,1 

7. 60 8. 6 

(2) 198 

3. (b) 

9. (d) 

9. 7 

2. 720 3. 144 4. 12441600 

8. 18 9. 1:1 10. 6 

13. 8~ + 36ry + 54xf + 27y 

3 1 
14. ~ - 3x + x - r 
15. I + Sy4k + w-y~ + 1Qf~ + Syk4 + 12 

(3) 

~l~ll.l 6 

( lCl~l:ll A) 

4. (d) 

10. (a) 

( lCl~l:ll B) 

10. 5039 

( lCl~L:ll c) 
5. 96 

11. 12 

[,-~-~-l:l-l n""""') 

1. (1) 120 (2) 72 (3) 24 2. 1152 

248 

5. (b) 6. (c) 

11. (d) 

11. 60 12. 120 

6. 12 7. 72 

12. 5200 

3. (1) 48 (2) 12 (3) 36 

4. 4370 5. (1)4 (2) 16 (3) 12 6. (1)9 (2) 12 (3) 6 

7. (1) 1 (2) 36 (3) 12 8. (1) 34 (2) 50 9. 44 10. 416 

• 
~l~ll.l 7 

( lCl~l:ll A) 

1. (d) 2. (b) 3. (b) 4. (a) 5. (c) 6. (c) 7. (a) 

( lCl~l:ll B) 

1. (1) "l~ (2) "l~ (3) :t{l~ (4) :t{l~ 

(5) :t{l~ (6) "l~ (7) :t{l~ 

2. [.tt,~[.-t. 3. ~J~ct 4. "1.~3 5. IZ~2 6. :t{ 1-l.f:tG ct "ll :t{ 

314 
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( fcl~lOl D) 

t.L"'.<:t.L ...J.c.t~ 13 ~ 17.-f.L ~L'4.<:t. "'fct.Lc.t t3'4.~ict. ~"'I. tf.Lt.r<t9~ f.:t.t.~[ '4.~L 'l-l.ufl ~L1 ~. 
13. 018, 096, 027, 007, 012 

14. 27, 32, 59, 66, 32, 48, 25 

15. ~~ct.~O. :ct.~ct.: 170, 111, 002, 203, 111, 233, 300 

~~ct.~O.~~ct.: 170, 111, 002, 203, 233, 300, 250 

16. lt?.l.'l-1. ct.{ : 158' 092, 009' 200 

~dltt ct.{: 019, 131, 057, 006 

1_dltt ct.{ : 027' 070, 198, 200 

17. t.tG ~ct.ct.i ~~ct.l. : 12, 18, 20, 11, 03, 10 

~1. "'.L ~ct.ct.i ~~ct.l. : 04, 11, 08, 13 

19. N = 20, n = 4, k = Nln = 20/4 = 5 

f.:t.t.~[ 1 : 1, 6, 11, 16 f.:t.t.~[ 4 : 4, 9, 14, 19 

f.:t.t.~[ 2: 2, 7, 12, 17 f.:t.t.~[ 5: 5, 10, 15, 20 

f.:t.t.~[ 3 : 3, 8, 13, 18 

20. N = 30, n = 10, k = Nln = 30/10 = 3 

f.:t.t.~[ 1 : 1, 4, 7, 10, 13, 16, 19, 22, 25, 28 

f.:t.t.~[ 2: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29 

f.:t.t.~[ 3: 3, 6, 9, 12, 15, 18, 21, 24, 27, 30 

• 

( fcl~lOl A) 

1. (a) 2. (a) 3. (b) 4. (b) 5. (c) 6. (c) 

( fcl~LOL B) 

1. lt~~L OL~L A ~-1. :ct.~lt~~L OL~l B ~~ .-f. ~Lct.l it~~- 2. ~l 

7. (b) 

7. .-f.l. (,j_-1_ f.Cl~ttl.-f.L lt~~L OL~L %t.l ~- 8. ~~~~ 

4. R
1

= {3, 4, 5} 5. ~~~~ 6. ~-~~ 

8. 0 9. 
3 3 

Rt = { - 4> O, 10 } 10. 27 

12. x=2 13. ~~-~ 14. 14 

( fcl~lOl D) 
1. D

1
= {10, 20, 30}, B = {18, 48, 98, 128, 148}, R

1
= {48, 98, 148} 

2. 1 13 1 1 1 1 
Dt= {-2· 1, 2• 2}, B = {-5· 1, 3• 3}, Rt= {- S' 1, 3• 3} 
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8. (c) 

3. .-f.l 

9. ~-~ 

7. 1 3 0 t = { 2 1• 2} 

11. ~~-~ 

15. 0 



3. f (-1) = -1, f (-2) = - %, f (~) = 5 4. D1 = {3, 4, 5, 7} 

6. R
1 
= {2, 5, 10, 17} 

9. :ot:ct~t.-t. IA~tt.l. 

13. 36 

1. (d) 

6. (b) 

1. ar" 

6. -1 

3. a= 3 

8. 16 

2. (a) 

7. (d) 

2. 0.1 

7. 4 

4. r = 5 

9. (1) 6250 

7. 5 

10. :ot~ 

58 
14. TI 

• 

( fctGtl"l A) 

3. (a) 4. (b) 

8. (c) 9. (a) 

( fctGtL"l B) 

3. 140 4. 2 

8. :ctt~ 9. :ctl~ 

( fctGtl"l c) 
5. 80 

(2) 25 
16 

( fctGtl"l D J 

6. tti<l'~ 

128 
(3) 6561 

1 "\ 65 
2. Ts = 3 :ot"l. s4 = 16 3. 1 

16 

5. 

8. 

12. 

15. 

1 
X=± 2 

{0, 3} 

14 
27 

40, 1300 

5. (c) 

10. (c) 

1 
5. 4 

7. 1 

(4) 8 

4. 120 1. ± 135 

5. 12.4 

8. n = 4 

6. 4, 16, 64 .... 

9. n = 5 

7. m = ± 10, t = ± 40 

16 
10. 3 

12. 125 

15. (1) 340 

1. k = 5 

4. 81 

13. 6 

(2) 211 
8 

7. 1, 5, 25 :o{2(.C:tl 25, 5, 1 

10. 248 .-t.l.2t 

2. 

5. 

8. 

11. 

14. a = 4 :ot.t n = 5 

(3) 124.96 

( fctGtl"l E) 

n=6 

r = ± 3 

2, -4, 8 :o{2(.CI.l 8, -4, 2 

6095 

••• 
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3. n = 11 

6. r = ± 2 

(4) 1023 
1024 

9. S10 = ~ 1,02,3o,ooo 

12. ~ 2,65,720.50 
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