
Statistics may rightly be called as a science of averages. 

- Sir A. L. Bowley 
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(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. 
69 



~!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. 
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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 
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~~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. ~-

83 



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 
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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.. 

98 



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. 

101 



~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. ~. 
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: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 
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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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