
" Uncontrolled variation is the enemy of quality." 
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(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 
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~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 
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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 

125 



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 
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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~ ~. 

128 



~~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. 

132 



1-Tltcnclt 
££1 X 

a~ = -11'J..o~'h:l2) 1&1C:~l1: ·: 

. @ '!21'14t 1lt1'b't-1 (uop~!A~G 
X 

u~w JO lU~pyp-o:J) -11'J..o~rel2J 1&1c~l1: 1J-•IP~1lt t-a~ 'h1lt lll't!-1l1: TPlnlt l)"a1'b1c1lt> (_'b ! -1mlt t-aw 

·@ '!21'14t 1lt1'b'b]1&'3 (..'b (uop~IA~a ~w) aw 1lt'Pf~ t--e 

"'Plt1J1&1c~"R: lr'l-11'J..o1lt 1'J..o'Q--~rel2J 1~~w 1J"a1lt~lt 1'J..olt-e 1'J..o'Q---1~'b'l4t 1,_.1P~1lt '@?~ ,_.~rel2J 1&1c~"R: 'lt1'14t 

·@ '!21'14t 1lt1'bc-1 'P't!J1'h<l.1h:> 'h1lt ~c1"R:lt 1'J..o1P~1lt ~1~1'14t 

t-Wl'J..o1lt 1'J..o'Q--~rel2J 1'14t ·@ '!21'14t 1lt1'bH 1'J..o1alc'b'l4t u--~~ 1a&lC 1'J..o'Q--~rel2J 1a&lC t '@?~ ·@ '!21'14t 1lt1'b'@ <~nPJA 

~ln1osqy) -11'J..o1lt 1'J..o'Q--~'h:l2J 1'14t 1'bc1'b'Jcl ~1~RJ'h 1'14t "1hlc 9~ 1lt£ 1ae:-11t l..£t'h1'14t 'P~1~ -e @ hl'ta h--1'& 'lln1'bcl1: 

'l'J..o'l'J..o~'h:l2) 1'b1'14t t-'14t t1& 9~ ,_.~ 1'b'ta'l4t h--1'& '1a&lC 'l'J..o~'h:l2) 1'14t ·@ 't-1 (uop~IA~a) 'J..o~'h:l2) t-'P'b1-9'P 1'J..o~'b -1m 'It 

1'J..o-e t"'l4t 'Plt1)1}-'J..o-1~'b'l4t . @ h1'ta ~h 1)--'\?~1~ 1'14t 1lt(llO!l~1A~G U~W lO UO!l~!A~G ~1l~~AV) 'J..o~'h:l2) 1&1C:~l1: 

·@ hW1& lF-1 e:~ 1Jt1l<t 1'14t 1J"a'h1lt 1'b-e h1'b'@ 1lt'J..o1m 1a'h ,_.~re lll't!-1l1: t"1&1c~l1: u---e ~'l'J..o~'b'l4t t"'l4t h1'ta lc'lh'hE) 

'l'J..o'l'J..o-1~'b'l4t .5lo 1~~ 1~ t 'h1lt p~ ~'J..o1ltc1"R:lt "l)"a'J..o 1'P'b)1&'3 'J..o~re lll't!-1l1: 1}-1&1c~l1: 1a'h 9W ~'l'J..o~'b'l4t 'h1lt 

t-~ 1'14t t-'14t l)"a'J..o'\?'ta lc'lh'hE) 'l'J..o'l'J..o-1~'b'l4t .5lo 1~~ 1ltlF'P1alc 1}-'J..o~rel2J -1Jal'3re t-'14t c1"Pel2J 'h1lt ~ 1'J..o'J..o1ltc1"R:lt 

(UO!lB!AOJ([ aS8.IOJAV) 'J..o~'h:~ 1~1cel1:£"£"t 

* 

·'l~'Q& -11'J..o~rel2J -1Jal'3re t-'14t 'J..o~rel2J -1Jal'3re ~lt-1c ~~1'b-11e 1lt"R:'b~ -1~ 1e:1~ ~1~ l)"ac'h 1P~1lt 1'14t 

Sl 0£ 08 ot Sl 11?<\}C lrt~~1~ 

o~z-ooz OOZ-O~I O~I-OOI OOI-D~ 0~-0 C~) lt~c ~~~"Fe 

: @ ~'it ~lr 1ac'Pl2J ~lt~ ~e-1le t'IF'P ~~ 1'J..o1"PC1'J..o ~~1~ ooz 1'P'b1'14t ~'b~ -1~ 9W 1lt?~c'l~~ ~~ "£ 

z L 8 ~I L t 11?<\}C lrt14t]Ja1~l1 
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.lJ"a,_. 'h1lt 1n~~'l4t z1lt 'l'14t1h~ -1.l?eJ~ -e (z) 
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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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(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 

145 



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 
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'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% 

165 



n l~ct'ti ·~n~W~J'l<t 
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l @ h1la 

lc\_hhE) 'Q--\_h.1lt 11--c1-111: 1h-111--c1lC'tt ~1lt 1bc-11Jalt1l<tclC 1ltjt)'31C 11--1--~'h: 11--lt~ 1)--~ltlC 'f.\b ua~ t ~ .£ 

"\.h1ltt 1h<l.1'1T.> 1)--1--~re~ -1pl1re ·z 
. \_h.1ltt 1h<\1'1T.> 1)--c 1"PC ~ .l 

: th1ltt lc)1'bJlo ]lt~1'b ~~ 11--tl--'li''K 11--'tl:lr 
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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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