
I 
~ 

1JVIVI 2 

~h«iiilnT~·-llPI LL 'l-tl'lL lt'&J t111aa'l'l-tlna1\J 
'U 

I ~~ I A tf 
1. A"l111J'VIIIJ11Jtlil\l A16'1lHA LL~tA1'n1'i111J LG"Iil'i 

Lil £l r.r ~1'1.1.1 f.JnT~ 1 ~'11 L~ ll'!.l.i £1'11 n1~'Y1~1u'li e 11 a'll e \IUn L~ ti'!.I.L u1 'i'l1 L~tl '1.1. 'll £1'11 L 'll1 
~ ~ 

LmuuL Yi £Junu'!Xm'i£Ju1 u ~:iu"lf19i'V\i'e 1 u 'l::iui.Jvrr~ ~ e t:.~an1'l'Yl~ ~eu 1m u~ n1'i 

'Yl~LUI1Jfl111Jit '!.1.~1~:n1'lL'i£Jw~'~1..1 ') "lf1 £J 1 Vi'L -r;u'l:itJfl1111 ~1111'lt11 'U.~1'i::~1\l ')'ll EI.J 
~ ~ 

'!Xm'ir.JuL Yi umi'u1Xm'i£Ju1 '"~:iu"lf1~'V\i'a1 u 'l::iui.Jw1~ "li1 u 1 Vi'L -r;un1~n'l:;n tJ'll EJ.J 

fl::LL '!.I.'U.'ll EJ.JUm'ir.Ju~a.Jn ~11 LL~fl1 ~ EltJ~LiLiJ'!.I.L Vi r.J.J n1'i1.h::111 tu.fh~ au 1~ £Jn1'i'V\1 
q 

I d I I 

fl1 LUa r.J'll El\lfl:LL '1.1. 'U.~EilJ'll El\1 LL~ a:n a 11 
q 

n1'l1~LLtJtJUL'iun11 n1'l1~LLU11 U11Lon1~~1ttna1\l (Measure of Central 
~ 

Tendency) L i:ht.h::~\1.-ffl EI'V\1 ~h~1'V\ i{\1~ el nu1 £J ~1 n a1\l'll El\1 n11"n~:-;n r.J'll el\l~h i.J L n ~ 
li~~~~ ~1n a1\IU~th::1£J"lfu1 un1'iLm£JuL Yi £JU~1 Lu~ r.J'll fl\lt:.~an1'i~eu 1m u~ ~1wru 

q 

1 'i\1 L'ir.Jui\ln ~11 nu'l:iu"lf1 ~'V\i'a'l:iui.J'V\1~ ~" ~ ehu 1 un1~~1111'lt11 i'"li e111 ai..1 n ~11 
~ ~ 

ti..1:f11 n~11'll el.Jun L'iuul u 1 ~.., L'ir.Ju d ~1 Liltti fl\1 li-ru n1'i"" L~~11 'V\i'm.Ji'U1.h\l LL nt 'lln1'i 
q q 

~Em 1 u~1~:: 1~ 
n1'l1~ LLU11 U11 L on1 &t&t1un a1\l rJ..1"1h [J 1 Vi'n1'iLU'i£Ju L Yi [JtJ'lJ el.Jn~11 ~el.Jn all 'V\i'EI 

~ q q 

111nn11~EI\In ~11~'Yl~~el1J111 [J 1iL~ el'U. L'll~ LL~n~1..1 nu .Yh liJ1 [J;i'U. £Jni1 el ci1.J L 'i1 el1"'il 
q 

~'!.I.L"'il11 L n11i 9i'Yi'flu~1111'it1tli'utl'i.Ji1un1'i~1 L U ttn1'ii1ttfl1111tl~ (mental) 'V\i'ai1tt 
q 

i1..1 n1 £J 1 urn 'V\ ni 'V\i'fl Lli 1 un1'i~n1!-1'V\i1.Junu~'V\1'i~~1'Yl £J1i1ttn1'i'Yl~ ~EitJ IQ nu 
~ ., 

EI1~1~3Tfl'l 11 fl'!.l. ~~EI1£Ji.JLL~ 60 t;., 70 ti1~£J1Vi'na1 30 tt1Yi 1ttn1'iLa11Ln11 
q 

" ... ' 
i~'Yi'flu ~EI\Ifl-r.,~Eiitl~,,.{ LiluL1a1~EI.JL~Eiu LLa1'Yl~~EiuBnfl-r., ~1Lua£J 10 Liltt 

101.8 riEI'!.I. n1'i'Yl~aEI\I 'V\i\ln1'i'Yl~aeJ\Iii~1Lu~£J IQ LU'!.I.108.3 (Drew & Waters,1985) 

L 'i1~1 Liltti EI.Ji':JJ1nn··hd'~"'il::~'itl11 L n11i ~h1~'\l' "li1 r.Jtli'utl'i\1 fl11 :JJtl~ 1 ttt:-~'1. 'V\ ni LL~l'" 
'U q q cu ..., 

.ffuLL 'in n1'iLm£JtJ L ri [J1J~1 LU~ [J'lJ El\1 n a :JJti\l:f'·h3Tum"'il LU'U. ltlli 
q 
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2. ~ha!tiW3JLn11~Hltfl (The Arithl!netic Mean) 

th~"Jf6i3J La"llfl mGJ'V17v L~tmiM i)'".hthL~~ tJ(Mean) fl a~atnn"ll v\l"li el3Ja'Ylnth 
'II ~ ... 

..,. 0 """ Cl,ol 

'V11,G~1£.J~1~1~"lla3Ja'Yl\I'VI3JG~ 
'II 

1?; x)l x 2 , x 3 , ... , xN LiJ~"li)J~a N -;i1~1~~1mh::"Jr1n, (population) 
.,.,.., iJ"' • '..,' <11'1"'!"1 

W'l'el 'VI XI' X2 , X 3 , .•• , Xn L ~"llel~a n ~1~1~~1nn~3JG11el£.J1\I (sample) 'U\1 L"lfLu~ 

i1 LL 'Yl~"ll el\lth::"Jf1n'l 

~h iJtiW 3J LiUJ A m(;l'll ihn.h::tn 01 

JQ..IIAt. I QJ I 

A13JtiW 3J'II iHI nit 3J (;l'l il !.11\1 • 

X = XI +x2 +x3 + ... +xn 
n 

~1'VIi'uityan~nt p ehwi1 ih ityan'M'mX ehw:h x-bar 1~n1'l'VI1'h~"lflli3J 

La"lJtlmG~ L'l1~n L'lfityan~m:L LLYI~n1'l1J1n n~11flel X 1 + X 2 + X 3 + ... + X N LiitJ~ 

LL'Yl~~1£.J fx; ehwi1 Sftm.hLan'lf1a 1m·rhnu'VIrt"n" N L"li~L~tJ1nu x 1 + x 2 + x 3 + 
i=l 

... + xn LiitJ~LL'YlUGl1tJ ix; ehUi1 rnm.hLBn'lf1a tmrhnu'VItt\ln\1 n 
l=l 
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" 'I " " d ... I I tl Q; .t I 

tl1L~1 LVI x 1 I x 2 I x3 I ••• I x N LL'YI'W'lltl~~'lh1:l.ltl~ N ~1"lltl..1 ~::·1nn~ ~..1'U.'U.~1 

3J"Jfdi:l.l L~"ll~ nL~"ll t1..1"Ji fl:l.l~1h::"Jf1 n~~1:l.J1~tl L ;j £J'U.l~LiJ'U. 
'II 

- i=l ---
N 

" 
ci1 X" x2 I x3 I "'I xn Li1u"Jie:J~~ n -;11'U.1W;J1nn~:l.Ji1e:Jci1..1 i..1'it'U.fh3J"Jf\1j:l.JL~"ll 

X = x, +x2 +x3 + ... +xn 
n 

= ....!.::.!__ 
n 

817141513,6171917171814 

8+7+4+5+3+6+7+9+7+7+8+4 = ----------------------------
12 

75 
12 

= 6.25 
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rfiJUGltlil\1 L 1.J1\Ith::n1''i 

n-, c LL~: d Ltl'"fi1fh'li1l~ 'l 
N 

1. ~:> = Nc 
i=l 

N N 

2. :Lex; = c LX; 
i=l i=l 

N N N 

3. L(X; + Y;) = LX;+ LY; 
i=l i=l 1=1 

i=l i=l i=l 

~ha!ttDiJJLatiAritc;nhvti'utioJJarh1(;lnaJJ (Mean for grouped data) .. . 
I .... A A 0 .... .... ..,._, I 4d 

a-~~~1fl111'1HlJ11L~8Jlfltu.91 a-1\wnJ'liEJ11a'Yl';l91na11 (Grouped data) 11fl1111 
'II 'II • 

sU1JsnEJun11a'91~~LiniJeHEJ1Ja~11i1~i~na11 (ungrouped data) ~1'VIi'UeHEI11~~i~na11 
'II 'II • 'II • 

.., I t;t; I .... ..I 0 ..I t; l I I .... ~ .¥ l t; 

L ~1 L11~8JJ El11 ~ LL91 ~::911 L '"EI..:I';l1n";J::n1\\'"~fl1111 {l8Jl El..:18JJ El11 ~ '"LL91a::'lf1..:1 ~..:1'" '"a'91~'"';1:: ~ 
'II 'II 'II 'II 

fi11.h::111 t\1.8JJ EJ..:Ifi1aJ'lflii11 La8Jlfl m91 L71';1:: Liiru amimL 'lfuL~ tl1n1Jn1~~1fl1aJ'lflii11 La8JJ .. 
flm918Jlt~..:~ent~11a~11i1~i~na11 

28 

'II • 

k ~ L/; (~~El n) Luw;l1U1Wrl-ii~11918JJEJ-ileHEJ~a 
i=l 

k 

L/;x, 
i=l 

k 

L:.r 
i=l 

= 
n 
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' .., I Q,oo Ill I !'I .CII ,;I 

fl1fl1"1nn1"H',nn~"l1Eh1u,-::"11'1n,-Lu'l.l. xl' x 2 I x3 I ···~ xk :1Jfl11:1Jfl f 1 1 f 2 I f 3 1 

... 1 f k ~1:1..1~1imLi1 fi12T"ll'ni:IJL~"llflnL~ J.1 a1:1J1,-flfl1'1.1.1ni.L~i"d 

J.1 = ftxt + f2x2 + J;x3 + ... + fkxk 
J;+J;+J;+ ... +ft, 

k 
L:.t;x, 

= i=l 
k 

L:t, 
i=l 

k 

L:.t;x; 
= i=l 

N 

i=l 

!"I ..4 ~ ..1 
X; LuW~~n"n~1'11"ll£l'I1"11'WY1 i 

~ 

kLU'I.l.~1'1.1.1\l.i'l.l."llv'l15'1.l.~,.n1fli'l.l. 

~'JEJV1drf 2 ~~n1,-a£l1J t.i £) u1"11'1flnL~fl1 a~f"ll £l'l1na:IJi1£l cl1"~" LU'U umi'uu. 
~ 

i'l.l.2J1ir.J:IJfln1~nu~ 4 ~1'1.1.1'U 30 flU. 'll1 La"U£1~1 r.J~1,-1'11 LL"nLL""fl11:1J~i"d 

. ... 
FI::LL'l414 FI113Jfl 

0-2 3 

3-5 6 

6-8 8 

9- 11 6 

12- 14 5 

15- 17 2 

,.1:1..1 30 
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'iil'I1V\1~h3T"lfdill Lfl"llfl m<il"ll tHfl::LL'" 'U.a'EIU rJ El r.J"ll EJ'I1n ~lli1 El U1'11U 
q 

...... 0 .... ' ... ..1 ..1 ' ... 
71lfl1 L"llr.J'U.fl1n'l1na1'11 (x;) f!T11lltl (f;) LLa::~amu."lJEJ'I1fl11llmLa::fl1n'l1na1'11 

'II 

(f; X;} "llEI'I1LL'iia::a'U.<il"i111fl.f'U.LLa::V\1~13J:'"lfdilJLfl"llfl m<ili'I1U 

~::LL"" 

0-2 

3-5 

6-8 

9 - 11 

12- 14 

15- 17 

'l13J 

k 

I.t;x; 
i=l 

k 

I.t; 
i=l 

240 --
30 

=8 

X; f; 

1 3 

4 6 

1 8 

10 6 

1:3 5 

116 2 

30 713J 

f; XX; 

3 

24 

56 

60 

65 

32 

240 

" 
n1 w II w 2 I w 3 I •• "I w k LU'U.~"l'tt1'VI1Xn'VI;Eifl11llti1flqJ"llE1'11~1';l1nn1"i 

" Q..o 0 Q...tl ;"'•""A .:::., o cv 

a''I1Ln<il x" x2 I x3 1 ···1 xk <i11l.lfl1<iltJLL~1 fl1ll"lfnll1La"llfltu.<iltl1'11'U.1'VI'U.n 

30 

JL = w1x1 + w2x2 + w3.xr3 + ... + wkxk 

w1 +w2 +w3 + ... +wk 
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rn'JEJlh"fi 3LUnT~~au1~~1111~1111·m~1U~rn~ft1~<il'f"liEl\l'l!m1uuliLLti~L~ 
~:LmU~111fl1111t11iru tl1UnL~tJU~WVIi1~l~~:LLUUL ULL~a:~1U LLa:fl1111t11iru LULL~ w w 

.., 0 CLoo .J .... ""' 
a:~1u n1V1 u~~~ ~111~ ~~'V\1 ~: LL U'U.Lua r.J"ll a~ n11~El u 1 ~ fl1111 ~11.111r1 ~1u 

" Gt114 

" 0 

~113J'lfl1111';11 
\1 

~1111 L "li1 1, .. .. 
1L~·n::'VI 

... .. 
~~L~·n::'VI 

lh::Lij'U,~h 

1111 

= 

= 

= 

0 ... A::LL\414ftl~ A111J~1A'!J 

18 24 

16 22 

15 20 

14 18 

12 16 

100 

wlxl + w2x2 + w3x3 + ... + WsXs 

wl +w2 +w3 + ... +ws 

(24x 18)+ (22x 16) + (20x 15) + (18x 14) + (16x 12) 

24+ 22 +20 + 18+ 16 

432 + 352 + 300 + 252 + 192 

100 

= 1528 = 15.28 
100 

Q.# ct. 1 Q..l A A 1 !' Q..O Q..oo ..., 

~ \1 'U. 'U, ~ 111 "lf 1lJ 11 La "11 ~ m ~ LL U U fl1 \1 'U, 1 'VI 'U, n "11 El \1 ~: LL 'U. 'U, ~ El U 1 ~ ~ 1111 ~111 1 1 fl ~ 1 U 

~ rn~ft1~~fL1ju 15.28 
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I a.- .ell. -. 

A13J!fDUJLiUJAnLGI'i13J (Combined arithmetic mean) 

~1 XI' x2 I x3 I """I xk Lthl.f'i1Lu~ma"llflmlil"lleh1"11mJa"lflil~ 11 21 31 """I k 
'II ~ 

. .... 
lil111a11iltJ 

f'i1ir"lflli11La"llflmlil'i111 x = 111 x 1 + n2X2 + n3X3 + ··· + nkxk 
ni +n2 +n3 + ... +nk 

~'JEJth\lrf 4 fl::LL'U.'U.Lu~ £J'll eh1n1'HUltJ11il1111il7~1'U."lleh1 h~Li£J'U."111 h~LU'U. ... 
... . ... ... t ... t .J' !'! 4461 475 LLa:: 420 Cl1'ii1'U.1'U.t:.IL"ll1a1eJtJ"lleJ~ 7~L7£J'U.a"111 7~'U.Lu'U. 2141 226 LLa:: 154 

'II 

fl'l.l.lil111 ~1itJ 'ii~'VI1f'i1 iJ"lfUi11 La"llfl mlil~ el~fl::LL 'U. 'U."ll eJ~ h~ Li£J'U."111 h~\i 
1 iirh Llil £J 1 iiin17'VI1fl:: LL cu.ru, 7111"11 e1 \1 LL9i a:: h\1 Li£J cu. '111 fl:: Lm '"7111"11 e1 \1 LL 9i a:: 

L 7\1 Li£J'U.1117111tl\i. LL~1'VI17~1 £J~1'U.1'U.1Xn Li£J'U.'Yl nfl'U.';J1n a"111 L 7\1 Li£J'U.~ a"eltl 
~ 
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N n 

= (214x446}+(226x475}+(154x420} 

214 + 226 + 154 

= 95,444 + 107,350 + 64,680 

594 

= 267,474 ~ 450.29 
594 

(1) l:x; = N,u LLL'I:: l:x; = nX 
i=l i=l 

N 

(2) L(X;- ,u) = 0 
i=l 

n 

L(X; -X)= 0 
i=l 

(3) t:-JL'I,-1:1J"lleh'lt:-JL'I~1\Ifi1~\l a'fl\1"11 eh1 LL~ a::fi1"ll EJ\I"Ji EI:IJ GHlU-;lTu. 1'1.1.-;)7\1 M L~ ')';l::iifi1UE!f.J 
'II 

I I .... I 
A 4 , .... , .... A ~ ""' CL.oQ.,od 

'YI a'~ L:IJ E1 M L 'YI1nUfl1 :IJ"lJnJ:IJ LL'I"llfl m~"ll fl\1"11 fi:IJ iil"lJ~'U 'U 'U. 'Ufl El 
q 'II q 

N ~ ~ d 
L(X; -M) 2 'Uflr.J'YI~~L:IJfl M = ,u 
i=l 

n ~ ~ d -L (X; - M) 2 'Uflr.J'YI~~L:IJ fl M = X 
i=l 
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N N 
L(X;- p)2 ~ L(X;- M)2 
i=l i=l 

~ -2 ~ 2 ..1 !"I • ..... LA (x; -X) ~ LA (X:; - M) Lllel M Lu'U.,1'\.l.1'\.l.,,-~ L~ ') 
i=l i=l 

xmin < p < xmax 

LL~: Xmin < X < xmax 

... ... !"I I .... ... 

en Y; = aX; + b LlleJ a iLL~: b Lu'"fl1fl~~1LL~1 

LL~: Y =aX +b 
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n n 

~)x; -M) 2 = L(X; -X +X -M) 2 

i=l i=l 

n 

= L[(x; -X)+(X -M)]2 

1=1 

n 

= L[(x;- X) 2 + 2(X
1

- X)( X- M) +(X-M)2
] 

i=l 

n n n 

= L(X; -X)2 +2(X -M)L(X; -X)+ L(X -M)2 

i=l i=l i=l 

i=l 1=1 

n 

n -

u.a:: L:cx -M) 2 =n(X -M) 2
) 

= L(X; -X)2 +n(X -M)2 

i=l 
i=l 

~ n n 

~-il,r~ L(x; -M)2 = L(x; -X)2 +n(X -M)2 

i=l i=l 

LL~iLUa-i1';11n ~)x~- M) 2 
I ~)x;- X) 2 

I LL~:: n(X- M) 2 ~ 0 LLUJe:J 
i=l i=l 

., n n 

~-il,r~ L (x; - M)2 ~ L (x; - X)2 
i=l i=l 

n n 

'VI'ia L(x;-X)2 ~ L(x;-M)2 

1=1 i=l 
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3. aJBU~1" (The Median) .. 
L"'1en~mh1n\1171lmn"Ut L"'i''Ut JnJ;;1"Ut"lleJ\In1"'n"'::~1u~eJ~~~ijfi::LL'UtU~1ni1~~ . . ~ ~ 

~I ~ ....... ~ 0 I .. Q,.otl 

'Ut'UtelU 50% "llel\lfi::LL'UtWYI\I'VUJ~ 'VI"'EUJ1iU;;1'Utflelfi1YlLLa'~\1~1LL'VI'Ut\IP 50 'VI"'el 111lt.J;j1'Ut 
~ . . 

iJ ,.J, ., !'I I dJ.. ... 
L 'Utfi1Yl LL1.J \1 n1"'fl"'::~1 U"ll El\1"11 El11 a El El filL u 'Ute! U1\l a::fi"'\I'Ut 'Utfl el 

~ 

2TlltJ;!1'\.I."liEI\11i EJ11a"lf~ 1~"1S~'VItt~ L U'Ut~1~it1 r.i~~na1~"11 El~"li mJa"lf~J'" L~ EI~1~~L'iu~"li mJ fl';J1n 
... ~ ~ ~ 'II 'II , 'II 

uuul1.J111n 'VI1EI ~1n111nlthl'uu 

"11 El \1 fl:: LL 'Ut 'Ut : 

13, 15, 16, 19, 20, 21 

.... ... 16+19 
111it.J;j1'Utflel = 17.5 • 2 

' ... 0 Q..otl .:i.r=l.c:l 0 ca, Q..o< I t,; fl.o<l 

a'1'VI"'1.Jfl"'n.l. Yl11fi::LL 'Ut W11'1 ')n~ un~1 El EJ1\I~ El\1 fl1"''VI1111iEJ!1'Ut"ll el\lfi::LL 'Ut 'Ut 

6, 8, 9,9, 9, 9 

.... ... 
1J1it.J;j1'Utfl el 9 • 
Lfi'VIftJi el11 a~ LL~ n LL~\Ifl1111 ~'V111i1it.J;j1'Ut l~i\1 i1 el £h\l 

~ ... 

~an1"'i\IJ1'VIUnLtl"Utn1ani'11"lleJ\IuOLi'uwff"Ut111iu11fin')!o1U~ 6 -;11"Ut1'Ut 60 fi'Ut L;ju""' 

LUWil1'l1\ILL~nLL~\Ifl1111~1~i\ld 
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J,,..,..n(nfan-i'JJ) ..1 
fi111JO{fl") 

50-52 2 

53- 55 8 

56- 58 11 

59-61 13 

62- 64 17 

65- 67 5 

68- 70 4 

,.1JJ 60 

,t,,..,..n(nfan-i'JJ) ..1 
fi11JJO(fl") 

..1 A11 a.m a:: iUJ 

50- 52 2 2 

53- 55 8 10 

56- 58 11 21 

I 59- 61 13 34 I 
62- 64 17 51 

65- 67 5 56 

68- 70 4 60 

~1LL'VIU-:J~ 30 t:~ciluel'UqJ'i1l1fl.ffu 59- 61 :ft-:~luel'uqJ'i1l1fl-iwd'iifl111l~Liju 13 
'II 

LL~::fl111Jn11-:J"lle:J-:Iel'U.qJ'i1l1fl.ffudJU 61.5 - 58.5 = 3 ~-:~l"lf1~LfitJtJeJqJ11~1Ui-:Jd 
..1 ..: .J' l ..1 !' ... ..: .J' ""1 .... 

fl111Jrl~::~1JL'Vi1J"ll'U. 34-21 = 13 U"llnt::'YlU1'V\UnL'Vi1J"ll'U. 61.5- 58.5 = 3 n ~n111 
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--I.t: 
[

N l Mdn = L + 2 f M L I 

.ol d' .. -~ L11a Mdn LLYI'U me 1an 'VI,.aa~JtilJi'1'U ... 
' ..... l: ...~... ..... ' 

L LL YIWll au 1i41~"il a~ a"U91"Ul1fl-n''U Yl1111litli'1"U91n El[J 
... 'II 

i=l 

..... _ ..... 
.. IJ1JGltl£hUJ6UJ1'" 

~11u9l~ R1fl' nn.h::n1,.V\ rt~, a~~litJi'1"U~ a (:.1 a,-111"ll a~fh i11u,.m"ll a~ (:.11!4 ~,~ 
u ... 'II 

... ' ' 
I "" I t ...., ...., """ ...., A I " A .., .. 

,-::'VI11~"il a11a LL91 1i4::fl1 n1J11litli'1'U"il ai\1"il a11 1i4-n'91'U 'U11fi1"Ua E.IYI ~91 'U 'Ufl a 
'II ... 'II ~ ~ 

N ,.. , "' ..1 L I X;- Mdn I 11fi1"UatJYI~~ 
i=l 

..... I "' 
fiJ4EJl/1\l "iJa11a 2, 3, 3,4, 5, 7, 7, 8, 10 

'II ... - ... 
11 X = 4.9 LL1i4::11 Mdn = 5 

9 - 9 

LmmJLfitJlJ It X;- Mdnl nu It X;- X I 
i=l i=l 
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9 L I X; - Mdn I = I 2-5/+/3-5/+/3-5/+/4-5/+/5-5/+/7 -5/+/7 -5/+/8-5/+/1 0-5/ 
i=l 

= 3+2+2+1+2+2+3+5 

= 20 
9 L I X; -X I = 2.9+1.9+1.9+0.9+0.1 +2.1 +2.1 +3.1 +5.1 

t=l 

= 20.1 

• .r ' ~ ~ -n"rm \l.-;J::rn.n1 ~I x; - Mdn 1 < ~ 1 xi - X 1 
i=l i=l 

4. jl1"ituaJ (The Mode) 

fl11:1J'VI:IJ1tJ 1~tJi1 Ltl"ll eh1!1U iltJ:Ufl a "LU\l.tnT tJiltJ:u" (fashionable) LLa:3J\l.LU\l. 

i..1~t1m~am'V1iiaunu:u1n~a-~ 1ua-n~n,-nt~"lia:ua'l.li'l.~i~n~:u (ungrouped) ~1\l. 
'II • 'II • ... 

.,. !'I .,jtl a .,1 .,j A , \'1 "', UtJ:ULuUfl::LLuwn "r1n!J:Ufl1111t1:U1n'Yl~~ 'VI"rana11 L~11 

~1UiltJ:IJ"ll BHh n1"r1~ LU wn B:IJ a~tl"r1 n nuB tJ~ a'~ 'VI7Biifl11:1J rl a' \I a'~ 
... 'II :.J • 'II• 

iruam;.m~1iu'Ylu~1uilmJfia Mo .. ... 
... ' "'tl.r W';11"rtU1~1"r1\191B L U 

84 

82 

72 

70 

72 

80 

62 

96 

86 

68 
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68 

87 

89 

85 

82 

87 

85 

84 

88 

89 

86 

86 

78 

70 

81 

70 

86 

88 

79 

69 

79 

61 

78 

75 

77 

90 

86 

78 

89 

81 

67 

91 

82 

73 

77 

80 

78 

76 

86 

83 
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ll1L ~1hi'Yl~11Jfi::LL \4\4~1J (Raw score} LL~ L "I1'Yl"I11J"Ji EUH::r;nn911~1-\l LL';lnLL';l-\1 
'II 

..1 'I ., ..1 ..1 .... d 
fi113Hl LWlltlliGI'YlLL';lnLL';l-\lfl1111m"I1,::'V11~1\4\4tnJ';l1n';l~n-\lna1-\l (mid point) "lltl-\1 

'II ~ ~ 

~ ~ ..ld ..1 
tl\49l"In1fi~\4'Yl11fl11lln~-\1~91 

'II ~ 

~';)1"It\1.1911~1-\l 2.2 

911"I1-\I 2.2 fi::LL \4 \4~an1"I'Yl~ ~au'l.! a1 on1fl1~1fl tit~fl1 ~tlf"ll a-\lll'm'iuwff\4~ tH.J llfln ~1 
~·..1 0 
u'Yl 4 ';11\41\4 50 fl\4 

..1 
fi::LL \4\4 fl1111n 

60-64 2 

65-69 7 

70-74 7 

75-79 14 

80-84 16 

85-89 9 

90-94 1 

N =50 

..1 ... .... 
L11tl Mo fltl~1\4\4ll11 

~ 

L 
AI I ~ ..ld A 

fl tl"ll £)1J Gl1-\l"ll tl-\1~\4 'Yl11 !1 \4 \4£J 11 
... ., ~ ~ 
fltlfl1111n11-\l"lltl-\ltl\4~~n1fl~\4 
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A,-1-l 
d,{ \/ 'I 

e/1\ >- d 2 

.I 

L M 

1~ L LUOU"lleJU~1""lleh1BOU~7111fl-iou~ii;;1-uitr.J11 -;nn,-tJ AC i~ BD ~ o fnmiw;:nn 
... 'II 

t. Q; "' d 1" ';)~ 0 111~"il.1nn1JLLn'U"Uel'U LL~:~~LLn'U'Uel'Ufl M Vl7:tJ: LM = x 
q 

Q,o ::: 

~"'"'" Mo = L + x 

fl1'U1nLVI1fi1 X L~i"d 
.11:111 I Q; I 

~ AOB 11fl111la'"Lfl1nu x VIW1tJ LL~:;;1-u AB = d 1 'II ... 

Q; ~ d I Q; I 

~"'"'" ~ COD 11fl1111a'"L fl1nu I- x VIOU"ltJ LL~:;;1ou CD = d 2 'II ... 

Lrtel"';l1n ~ AOB LLii4: ~ COD LU'U7Ua'111LVI~tJ11fl~1tJ 
'II 

X I -X 
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~ ... 
'WU.fHl Mo = 

Mo = 74.5 + 5(_2_} 
7+2 

::::: 74.5 + 3.89 

:::::: 78.39 

lun1~fim~nfl1111i2J~ulf-na"Fh1T"lfuh.tLa"llflm~ 1TtrrHnu LLa:: ~1uitr.J11';11n 1ft'" 

x Mdn Mo 

("11) n1n1"'iLL';InLL';I\ILU'u.~l.ILU'lf1£J 
'II 

42 

Mo 

Mdn 

X 

... ... 

Mo Mdnx 

{fl) ti1n1~LL';JnLL';I\ILU'u."'il.ILU"ll11 
'II 
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L~"llfl mlil El U'YI1~~1'U'lf1 [J"!J El~~i1'U ilmJ 11il £Jfh3T1i£J\i1'UEI u,:'V\11~ fh3J"lfli11 L~"llfl tli.Cil LL~: 
'II ... ... 'II 

\i1'U il£J 11 LL~::fi13J1i£J\i1W;J::El U'Vi1~~1 nfhi1'U il£J 111h:111 nu~·a~ 1 Ua'111"ll a~,::£J::'YI1~~1 n 
rU "' \1 .. 

~"!I fl mlil a U'YI1~ ~1'U"ll11"!1 a~\i1u il£J 11 1 c;l £J fi13!1i£J i1ua u,::'V\11 ~ fi13J"lfli 11 L~"ll fl mCil LL~:: 
'II ... ... 'II 

i1'U il£J 11 LL~::fi13J1i£J\i1'U';l::El U'Vi1~';11 nfi'Ui1U il£J 11th::111 tll.a'El~ 1 Ua'111"!1 a~,::£J::'YI1~~1 n 
... ... 'II ... 

;1u il£J11l1J u-~fi13J"lfni 11 L~"llfl mCil ... 

iUI u@h.J1\It.h:: n1111 il\1 ~h aJ~Hii 3J La tl fl ritGl aJ 6 !.1 Ci1\4, LL a:: Ci1 \4, it!.I3J ... ... 
L ~ a1,.;'1Xnfln ~1 L ~u 1~11-,j a11~ LLuu 11ilfl11La an 1i'n1,1 Lfl11::'V1Liil£J1i'fi1\i1U 

'II ... 

il£J11 3T1i£Ji1'U 'VI~El fi13J"lfdi11L~"llflmlil L~a1,.;'n1,'1l1!:-J~ll.J1i1.un1,9i'Ciliuh 'VI~a ... 

I 
CL.toAt, .::C 0 Q..oo I Q..oo A. -

ft3JUGl'nft1fltUtleHifi13J~W3JLatlflnLGl .., 
Q,,IAI A ..... A A.:!l .0.., I Q,,l .... I 

a'11 1J Cil El £J1 ~'VI 'U~"ll El~ fl111"1fDJ 11 L ~"!I fl ni.Cil fl El L11 a 'U 1"11 a11 ~ LLCil ~::Cil1 ~U Cil1 £J fl1 
'II 

3J"lf1ii11L~"!IflmlilLLa1'1l1!:-J~iv·nf111,111nu~::ih:~~,111LU'Ufl'UU £Jni1EJU1~ i:hla11~ 5 911 
'II 'II 

3 4 5 8 10 

i~iu fi13J"lfdi11L~"llflmlilL'Yhnu 3 + 4 + 5+8 +10 = 6 
5 

LL~:: (3-6)+(4-6)+(5-6)+(8-6)+(10-6) = (-3)+(-2)+(-1 )+2+4 = 0 

. 
A. I Q,..o A A .., .... Q,.<i' .... 

L ua~~1nn1,'V11fl111"1fUJ11 L~"llfl ni.Cilfl EJ~'VI1~1n !:-J ~u1 n"ll a~"!l a11~'YI nlil1 'VI1,Cil1 tJ 
'II ~ 

-;i1u 1wli a11~ i~iwnn'VI'!.i1 £J"ll a~-li a11~~~iifl1111thi ru~~::..-h 1 i fi1 LU~ ml.J~ £J'U ll.J L -rlu 
'II ~ 'II ., 

1 un,fil~ a-en uunTlfln '13-1 a-au1Cilfl1111 a'11111t1 1 'UL~a~ 11il L~a~'VI rt~"ll a~'!Xn L'itJ'U 'V\1 n 

1Xm'i£Juu1~fluiifl1111 a-11111n~ LLCil nlii1~ Ll.J-;]1 nn ~ 11111n a1~'Yh 1 ifi1 LU~ £J ~Cil ll.J LL~:: 
~ 

ME 631 (ME 731) 43 



fl1L~nT~~fl11llflfl1~ Lfi~EI'U. 'ltJ-;nn1ia L .Yh:r;Ji'{)Li LL9i eJ ci1{JL~n~1llt>h3T"Jfliill Lfl"llfl m~ 
niitJ~::1 tJ"JfU L 'lili.L~ ai e!\ln1~L tJ~u W L fi uu"li all fl"ll eJ{J LL9i a::n ~ ll ';l::fl1L ~'Yl~11Jfl11ll 

\I q 

LL91nth.:J"ll eJ{I LL9i fl:: n ~ll 'li-i91 L ';l'U. Lll.n~tii. ~ Lnu"li all a a-a{) n ~ lloyf{J a-a{) n ~11 eJ1';) ii 3T1iuqy1ll. 
q \I q q ... 

L rhnll. LL9ifh3T"Jfnil1La"llflm919i1{Jnll. Lilll.ill. nT~ L-ifh3T1itJqy1ll,~fl11ll n~ll a'eJ{In~ll fl';):: 
... q q 

~~~a191 LU';l1n"li eJ L ;;';)';)i{)Li L~eJVi!;lTHU.1';l1nfh3T"Jfnill Lfl"llfl m91fl';)::fl1L ~'YI'nlJL\1. 
Lifa.:Jiw·h 1~muiu mf1 LL9ia::n~ll Liluaci1.:JL~ 'VI~an~liL91Ln.:J n11 

q q 

i1'V1i'u n1~'VI1t>h 3T"Jfdi ll Lfl"llfl ~~';11 n"li all aiiu'VI~a"li all fl~LliLii~ n ~ ll t>h~'li 
\I \I q 

';l::L Ull.fh 3T"Jfliill La"llfl m91il LL't1';li'{J LL9in1~'VI1fh 3T"Jfliill Lfl"llfl m91';l1n"1i eJ ll ail,)~ n ~ll fi1i1 
\I q 

\'1 " !'I ' 1 tJ .ol " tJ ' ' 'I ' "" ~ !"I ' L~';l::LlJll.fl1 ~ tJ ~::ll1 tu.L ll.eJ{I';l1 nL ~1fl e!.:J ~::ll1 tll.fi1'YI nfl1 L li.LLiil fl::eJll.91~111fl"Jfli.LlJll.fl1 
q 

d .... ~ ~ .... ~ ' .... ... ... ...\'I - ... "'tJ ' ..I 
';l~n{Jn a1{1"1J eJ{JeJll.lil~111fi"Jfll.ll.ll. ~{Ill. \Lfl1li"Jf0J11 Lfl"llfl tll.lii'YI L~';){Jfl fl1~ Lfl fl ell!. L ';)1 nfi1'YI 
q 

LL n';li'{JU1{1 LL9inL1i~{J ~anun1~iifi113J"1i elll a"Jf~J"" ')ll1m!n 
\I q 

....... .... 
ftaJ1JG1'llih1aJfiUJ1" 

.... 4 ' ..I ... " ... ... " " "'tJ 4 ll1itJqy1ll. fiB fi1'YieJtJn{Jna1{1"lJeJ.:J"lleJlla LlleJL~tJ{I"lleJllfl';l1nll.atJ L ll1n 'VI~eJ';l1n 
... \I \I \I 

ll1n LtJ\l'a tJ ,t'U.~ aii"Ji eJ ll a~ iifi1~1 n11 LLfl::a'{J n11fhJll.eJ U~1'U. 1\I.L rh nll. lJ1{Jflf{J L ~1 
\I \I \I 

i eJ{I La an 1 "lffi13T1iuqy1li.L ita{J';l1 nfi11J1{1fl1"11 eJ{I"li all fl LLiil n9i1{1 'lt1';)1nfi1 ~ll.llll1 n 
... \I J 

ti'JEJ th" fill LlJ a'lJ eJ flfili'VI\1{1 1\I.Ufl. fl.1989 ii"Ji e!ll a L~li.L~ e!ll."ll eJ{I el'L~ll. 27 fill. 
\I \I 

"1i all a L~'U.L~ all.ii'VIl.i 1 u LUll.~ a f!aTf 
\I 

2,000,000 1,729,167 886,6$7 662,500 485,000 405,000 

400,000 370,000 322,5<!>0 272,500 145,000 125,000 

125,000 124,500 117,5<!>0 95,000 86,000 82,000 

82,000 71,500 70,50<!> 68,000 68,000 68,000 

68,000 68,000 68,00() 

"" "" 4 " • !'I r 'I ..I ' ..I 
ll1itJ~1ll."lJeJ{IL{Jli.L~e!ll."lleJ{J~Laru. 27 fill. Lull. 124,555 ~aaaT~ Lll."lltu.::'Yifi1L\l.fltl 

... \I 

L~li.L~ a"U."ll a{Jel'L~ll."lf~d'Li]"" 335,751.11 ~a a aTf ~{I Lnau Ltlll.a-1ll L 'Yi1"11 eJ{Ifi13T1imn" 
\I q ... 

L it.a.:J-;)1 n ii a' e){) fill.~ L~li.L~ ell!. a'{) n11 fl\1,~\1, ') ll1 n 'V\1 n n ~1111 fi\1.~1\I.L 'VI ruLiL~li.L~ eJ"" 
\I w 

tJ~::ll1 m 335,751.11 ~flaaTf n';l::fl fl1lil Lfl~ e:Jll.';l1n"lim fi';)';)i'.:JLU eJ U1{Jll1n i.:~J'U.~{J 
fl1~\t1fi13J1itJ~1ll.li1L "lfe:~iu1 tJ L~li.L~ all!."!! eJ{J el'L~ll.n ~lid 

... \I q 
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L'UnT~flm~1"1imJ~'Y11..1i..1~11~1~~f U1..l~f..:Jel1';ll1i~1111'H1Uan~1~LLU'Ua'U"lla..:J 
'II 

~::LL'U'UL'Uel'U~'lfl1~-iu~..:J~~'~ L"li'UnT;i-~n~11LU'U 5 eru~·un~-i'ULU'U 3 - 5, 6 - 8, 
'II ~ ~ 

~I ~~.r\1.1 ... ..r \1o A 9 - 11, 12 - 14 LL~:: ~..:ILL~ 15 u "11'1.1. Lu n'lnL'UL'l1';l:: L11~1111'lt'l'V\1';l~n..:Jn~1..1"1Ja..:J 
~ 

5w;J'l1l1~-iu~..:~ ~~ L vl mt1l1Jt-rl un1'l'V\1~1~"Jrru11 L~"llfl tii.~ l~ i..:~Ju ~..:~a1';l~ a..:~ ti 
'II ~ 

~1~~U~1'UL'Un1'la~u1Uia11~"Jr~d 
... 'II ~ 

....... "" 
ft3J1J(;I1J£h'J1t.fi'WIEJ3J 

n1'l'V\1~1-u.Uu11~1'V\i'uia11~~l1il~i~n~11rhl~~uJ1u l~u~·hia11~i1l~ii 
... 'II ~ 'II 'II 

d d ~1.1 .:II A 1 I Ol A 

fl1111t1~..1~~ 'lf..:JU1..1fl'l..:J"lla11~U1..1"Jr~a1';111~1'U'UU11111nn11 1 ~1 n1'l'U1~1~1'U'UU11 
'II ~ 'II ~ ... ... 

';l1ni a 11 ~~l1il~i~ n ~111111. ofl un1'la~u1 u LL~:: 1. ofl un1'li~ iu L';l ~1111'lt'lii1 1~ a [j1..:~ 
'II ~ 

t'ln~a..:~~'l..:~nui m ih1';l'i..:~ LL9in1 Lilui a11~~i~n~11 ~1~1uUu11"11a..:~i a11~"1r~L~ tnnu 
'II 'II ~ ... 'II ~ 

L~ a ~i'1..1~1'l1..1 LL';l nLL';l-.1~1111 rlt ~£i~1111 n11..:J"ll a..:Jel'U~'l1l1 ~.ffu9i1..:J nu ltJ L "Jtu ~i'1..1 

1 A .., A 

n~11 'V\'la'V\1';11n"lla11~~u 
~ 'II 

1. un1'l~1'l1';lia~~ L ~'UU1..1 a[j1..:~ a1';l 1.'1f~1~1uUu11"li1 u 1. un1'li~iu1.';l 1~ L"liu 

... .... ' 
11'l~"Jr1~a'laU 

ii'l~"lr1~Y-l a 1.i 

ii'l~"Jr1~l1it1 nl11 n 
'II 
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19 

15 

25 

8 

... 
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n,-ti1Un1~';11'H\1.1';11 n~1'UittJ 2J ';l:: L ~ 'U L~11 el'~ EllJ11'l~"lf1 ~ EI1'V\1'lVHl L'lfii 
... 'II 

,)1'U.1'U.2J1n~ ~~ n1 L i1"11 EJ..1i'1'U~ El..1n1'lL~ anfi1n a2Jd\ 1n~ EJ..11.Ji'utJ,-..,,-~"1f1~ EI1'V\1'l 
• 'II • • 

n1'li1'l1';l"lit~2Jau1..1m.h.., L"li14 i"llt~..11!m!~1 i~flu,itu2.1 Lil'"~'" l1i~12J1'ltrl'~ 
'II 

LL"U11 'll2.1L"li1Gt~huna1..1 1~u1i~u l~ueJn';l1n 1.'1f~1uitu2.1 
'II ... 

1. U1 X I = 21 X 2 = 1 I X 3 = 0 I X 4 ::j: 51 X 5 = 31 f I = 1 I f 2 = 31 f 3 = 21 f 4 = 31 

f 5 = 1 LLa:: c = 3 ';1..1'V\1fl1"i1El..1 
5 

1.1 ~> 
i=l i=l 

5 5 

1.3 IC.t;x,. -c) 1.4 I<x,. -2)(x,. +2) 
i=l i=l 

5 5 

2. ti1Ix,. = 15 LLa:: Ix,.2 = 55 ';li\I'V\1 
i=l i=l 

5 5 

2.1 L(5x,. -40) 2.2 I<x,. -3) 
i=l i=l 

5 

2.3 L(x,. -3)2 
i=l 

5 5 5 5 

3. ti1 Ix,. = 18 I LY1 = -4 LLa:: Ix,.y,. = 2 ';1..111\1 I(3x,. -1)(2y,. + 3) 
i=l i=l i=l i=l 

4. ';1..1 L ;i uu~au1n"ii EJ..1'W';lU9\ EJ ltJd'1~ u 1. i'Lfl~EJ..1'V12J1 u L 
4.1 3y1

2 + 3yi + 3yi+ ... + 3y~0 
4.2 (x 1 -4)f1 + (x 2 -4)f 2 + {x 3 -4)f 3 + ... + (xk -4)f k 

4.3 _!_[(x1 -cf J; +(x2 -c)2 
/ 2 + ... +(xk -c)2 fk] 

n 

5. ';1..1LL~~..111 ±ccx,. +d)2 = c2 ±x,.2 +2cd±x,. +kd 2 

i=l i*'l i=l 

6. L'Un1'l'Yl~~e:Ju'!!m~uu.ff'"2T1iu2Jfln'l~nil~ 6 -;!1'"1'" 70 flU tJ,-1n!J11iiirm~u'" 
lid 1 1 ~ Q.oo d d I 

40 f\U2Jf\::LLU'UEIU'l::'V\11..1 40- 60 f\::LL'U.\1. LLa::2JUnL'ltJ'U. 30 fl'l.l.2Jf\::LL'U.U'l::'VI11..1 
'II 
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,_,..,. ""1 tl .t.f 6.1 ';l-:I'V\1fl111"lfUI11L~"llflnl.91 91£.1 7:::111nl. "l..EJ-:Jn17'Yl91a'El1Jfi7-3'U. 
....... 

6.2 ti1'Y171U':him~uu 40 fi'U.L~fi1~"lflli11L~"llflm91LU'U. 48 LLa:::um 7li'U. 

30 fi'U. L~tl1ll"lfDi11 L~"llfl m91 LU'U. 27 ';)-:J'V11fi1~"lflli 11 L~"llfl m91"11 EJ-:Jn17'Yl~ a'EllJ 

ve:~uflf-:~d fi1~t11u1m 't~iifi1L ·rhnufi1~t11u1m 't~i. uie:~ (1) v.ie:~ '11i 
... 'I ... • .t.f 

6.3 ';11 n"ll El11 ~ L 'U."ll el 6.2 ';)-:Jfi1'U.1 ni.'V11fi:::LL 'U. 'U. 7111"11 El-:Jn17'Yl91 a'El1Jfi7-3'U. 
'II 

... 
A::LL"" A'l11.Ul 

46-50 4 

51-55 6 

56-60 8 

61-65 14 

66-70 12 

71-75 7 

76-80 5 

N 

8. ';1-3 LLa'91-:Ji1 L (X; -.X) = 0 
i=l 

9. t:.J~n17a'EIU191111917~1'U.';l1nn~11 h-:~L~li'U.~-:!U7:::nEllJ~'lll h-:~ L~li'U.a'111 h-:~ L~liULUU 
... .r 

91-:I'U. 

h-:~ L~li'U. ~ 1 

n = 220 

... ~ 

h-:~L~li'U.~ 2 

n = 184 n = 194 

X1 : 446 X2 : 451 X3 : 412 

-;J-:J'V11fi1~"lfni:u L~"llfl m91ri1-:~J1v.un"ll e~-:~n ~11 h-:~ L~uu d 
~ 

""' Q.;CI..<II"" 1.... At.IA do 
1 0. tl1fl1111 a'11Yi'U.1i7:::'V\11-391'U. 'Yl'U. (Q) LL~:::71fl1"ll1ll (S) "ll el-:1 a''U.fl1"lf'U.91'VI'U.-:Jn1'VI'U.91 

~ 

... 
911lla"11n17 s = 1.30+12 

ti1~U'YIU"ll e~-:~iiu~1L Wlf1-3 10 1u.iiv.tb liLUUlJ1'Yllii an1an~11 LUU~-:~d 
~ 
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112, 114, 106, 115, 117, 104,105, 96, 94 LL~:: 98 
IQ,..IA A ,_..., a.=l" 

'.il-3~1fl1ll"lfUJ lJ L~"llfl nl.91"ll El-4~1fl1 a''Ufl1"lf'U~'U 

11. '.il-3~1fh3J"lfdilJL~"llflm91LL~::3JnFJ~1W'lJEI~ t~uii~1fi1LU'U1J1'Yl9iEIWI.bll ... 
1200, 1125, 1450, 1235, 1i645, 1360 

.... ... ' 1tl...t 12.'.il~~1ll1ili~1'U"liEI~"liEI~"liElli~91El 'U 
... 'II 

12.1 8, 7, 15, 15, 15, 12 

12.2 5, 10, 15, 20, 25, 301, 35 

12.3 1.2, 4.3, 5.7, 7.4, 7.4 

12.4 250, 255, 260, 260, 270, 270, 290 

... • ' a .... 
1"lf1 '.il1'U1'U~'U1lln1~L~li'U ~::~1Jfi::LL 'U 'U 

.... 
111H1El~nql!- 2 

a 
1.5 Lflll 

a 
1.5 "lf1:: 

YJimf 1.5 
... .. 

2.5 flnl.91fll1a'91~ 

1111;.1' 'Ylll 1 
..1 .... ' 'I a ..t 

'.il~~1fl:: LL 'U 'UL~~ ll"ll El~~::~Ufi::LL 'U 'U"ll eH'U1ll Ln~ L 'U111fl L ~li'U 'U 

1 Q,oll A A Q,oll A "' 

14. ';l~~1fl1ll"lfUJll~"llflnl.91 ll1ili!1'11L LL~::!1'U'Ullll "liEI~"liEI~~ 2(n) LL~:: 2("11) 

2~) 2~) 

55-59 

60-64 

65-69 

70-74 

..1 
fi113Jfl 

3 

6 

7 

4 

58-63 

64-69 

70-75 

'"' fi113Jfl 

7 

9 

4 

4 

3 

2 

3 

4 

1 
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..I • "IJEI El1t.l "IJEI El1t.J 
~ ~ 

George Washington 57 Chester A. Arthur 50 

John Adams 61 Grover Cleveland 47 

Thomas Jefferson 57 Benjamin Harrison 55 

Jame Madison 57 Grover Cleveland 55 

James Monroe 58 William McKinley 54 

John Quincy Adams 57 Theodore Roosevelt 42 

Andrew Jackson 61 William Howard Taft 51 

Martin Van Buren 54 Woodrow Wilson 56 

William H. Harrison 68 Warren G. Harding 55 

John Tyler 51 Calvin Coolidge 51 

James K. Pork 49 Herbert C. Hoover 54 

Zachary Taylor 64 Franklin D. Roosevelt 51 

Millard Fillmore 50 Harry S. Truman 60 

Franklin Pierce 48 Dwight D. Eisenhower 62 

James Buchanan 65 John F. Kennedy 43 

Abraham Lincoln 52 Lyndon B. Johnson 55 

Andrew Johnson 56 Richard M. Nixon 56 

Ulysses S. Grant 46 Gerald R. Ford 61 

Rutherford B. Hayes 54 Jimmy Carter 52 

James A. Garfield 49 Ronald Reagan 60 

('VIU\I~mhiiD\1 Marvin L. Bitting and J. Conrad Crown. Mathematics and Calculus with 

Applications, 1989.) 

" !"I " d "" " 'Ill • I "" ..I 16. fl1 X 1, X 2 , X3 , ••• , Xn Lu~"llfl~a'YlL'HJ\J';J1n~eHJ Lull1n ';l\I'V\12Jlil.I_!1~UJfl 

16.1 n Ltlw;'i1~1~~ 
16.2 n Ltlw;'i1~ 1~fi 

'lJ 
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17. ';I"'V11fi1ll"li"Ui:IJLa"1Jt"lm91 ll1H.I~1'U. LLa::~1'U.ii.r.J:IJ "lJe"nT'HL';InLL';I"!iieltJU ... ... 

17.1 12, 12, 11, 10, 10, 9, 10 

17.2 11, 10, 10, 9, 11, 8, 9, 7, 10 

17.3 12. 12, 11. 11, 10, a. 1, o, 9, 12 

17A 8,7,5,5,5,2,2, 1.3,7,8 

18. t"l::LL \I, 'U."ll e"t"l'U.i1.Jt1'U.ilfi1ll"li"Ui1J La"llt"l m91 LU'U. 50.0 LLa::t"l::LL \I, 'U."ll e"t"l'U.~i1.Jt1'U.il 
18.1 fi1ll"li"Ui:IJLa"llt"lm91LU'l11. 40.0 ti111:1Jt"l'U.a'e"na:IJL"li1~1r.Jrl'U. ';l::il n = 30 

~ 

I ..1 ~ !'I I \'1 
t11 L~a r.J"ll e" n11LL';In I,L';I"'Yl"'VI:IJ91 Lu'U.L 'Yl1 L 1 

.al Ao I ..1 t..tA'I ... -
18.2 ';I"L"llr.J'U.\Y911L~et11'U.1ni.'VI1t11L~ar.J';J1na-e"n~:IJ'U. L:IJe L'VI X 1 LLa:: n 1 

LU'U.fhll"li"Ui :IJ La"llt"l mfl LLa::"lJ'U.191"ll e"n~:IJ~'VIrt" LLa:: X 2 LLa:: n 2 

LU'U.fi1ll"li"Ui:IJ La"llt"l m9l LLa::"lJ'U.191"11 e"na:IJ~ a-e" 
~ 

li"lie:IJaliieltld91euti1t"I1:1J "lie 19. il" "lie 21 n11LL';InLL';I""lle""lie3Ja 10 li11 
~ ~ 

... ..,. ., .... "" .,!,.. d !'I ..1 
'D'":IJ"lle:IJa 9 911t"le 4, 6, 10, 2, 10, 3, 1, 4 ua:: 10 t"l::LL'U.\4'Yla'1..1'D'"Lu'U.t"l::LL'U.'U.'Yl"11191 

~ 

'VI1r.Jltlilfi1:1J1nni1 6 LLiiila.il"li 10 

19. ';11 n"li e:IJ a"li1"~'U.LU'U. ltll~'VIie la.i~';I::'V\1~1'\.1, ii.r.J:IJ"ll e"n11LL';InLL';I" 
~ ... 

20. ';11n"lie:IJ a"li1" ~\.I.LU'U. ltJl~'VIie la.i~';I::'V\1ll1i"r.J~1\4"ll e"n11LL';In LL';I" 
~ ... 

... I ..1 ... .... ... ... !'I I ... ..1 \'It! 
21. C"l1t11L~ar.J"1Je"n11LL';InLL';J""1Je"'Jle:IJa 10 911"111"91'\.I,Lu\4 5.8 t11"11e""lle:IJa'Yl'V\1r.J L 

~ ~ 

fi e-;i1\41'U.L91 ," ei1..11 r.J 
... ... I ..1 !'I .... !'I ... tl I 

22. n11LL';JnLL';I"'V\'U.":IJt11 L~a r.JLu'U. 120 LLa::3J1i"r.J~1'U.Lu'U. 130 L 11';1::e1i"1..11 tl1 11""11 e" ... ~ 

n11LL';inLL';I"'~i1e cl1"l1 

23. ';)" en-1..11 r.Ji1"li e:IJ ain~m:: L91~"fl11 lifi1 n a1" ~ LU'U.fi1ll"li"Ui3JLa"llt1 m91 ll1i"r.J~1'U. 
~ ... 

... ... 
'V\1e~1'U. 'U.r.J :IJ ... 
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