
(STATISTICS) 

7.1 Q£JgY1tlQI (Introduction): 

q_CQ) 6'2]G116Q ~6Y1~16g 'OQQ0~q1g' ~QE>Q ~eJi~ 9eJq (Data), GeJq. '<1°'2]2 Gell 

XieJq~~ '<ICCl'<jil\ Q£J'611£Jg1 '<IA.~E>Q a~~ 1 gaqS? 6~ 91QA.IQ91 OOQGI QtQG11 . g~~, 
QI~~ 91Qf>.IQ91 §tUQ, 9e.JqlQQ1Q QPQIQ1QQGI -<l9° ~eJql~1Q 6Q~Q OQ'9QI~ fCleJI: 

~Q6Q~, 26~1'2]1Yl, ~6Q~, ~6Q~ Q~IOO ~~ QME>Q tJ9Q9 ~~ 1 '<l Q~~ tl16Ql~I 

Q2 '<l21Q ~~Q ~16Ql~I QQQI '<l tl~IQQ Q6Q-Qq I 

7.2 ~6\~l~Q q~~fl (Historical back-ground) : 

'aQ~0~lfl~'Q Q0Ql~1 gOOQ 62Q~ S~tistics '<!9° -<J2 ~QQ tiel QI~~ <&'IQ Status 
~el91 Q~IQ1Q .alQ Statista ~ Q99 691Q ~6~-<J I GlOQll '969qQ ~QQ tiel 6W~ 'Ql~6m 
~Qlll' I 

QIQG'9@6Q ~Q2~1Q 9@q_6Q ~~ ~~q£J 6YilfCllf~ ~l'<l~l<jil\6Q (~1.~ 324-300) 

tlQ«l0 '61lflgQ ~~ Q4Q21Q 621QeJ_91Q tl6~ «i.~g1 ~6Q I 6'i?l~Qlf~ ~cl~,~~ ~1.~ 300 

6~ ~~ QIQ9 ~~G6Q ~94~ Q~9 ~QGIQ OQ«t0~41~ Ofii'§ tl~QGI ~lft!IQeJ_QIQ fCl6e.lfi 

!J~IGI ~69 I tJIQQQ .. Ql9V,' (1556-1605 ~1.tl.) Ql96Q ·91.-Q ~~~I ~ QI~ Y1~1 

6g100~~ ~~ 9e.JI ~«14 QQIQg {(]f>.~6Q ~6'4~ Q~9 ~Q~Q OQ«l0'6141~ «1°'2\2 ~eJ.91Q «!.~I 
QIQ9 QG21«161_ ~GllfCll'<l I Ql91f .all«lgGQ OQ'<l0~41~ '9~6' 9lfWIQ 6'11q '<!2 Q@Q~ t16~ 

(Ql'8Xij)1Q 9111~) (Science of Kings) 6QIQ Q2eJI '~ I 

8~~ ~91Q16Q 9fi1g1Q Ql94~1~ .. Q W60~Q ~§ ~I Q~46Q \il9 ~§ ·, ~i G'ell 

~ QQ_IQ~ ~l~Q {iil~I {jj)QQIQ QlfQlll 621QeJ_QI I Q0 QG6Q E)g681QQ~-- '<l~QQ !CJ..~ QI~ 
~l'a~6Q \;19 ~§, ~~916' SQ4, 6QIQ .. Q tJleJQ tJQlll '<lf>.~1Q QQ~ G'e.14 «1°'2]2 QQQIQ 
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~1~%1'91 q& QQeJ_@I I '<!~~ ~ XJ_QIQI~ Y1~·4 .'tlQQo'6141~ ~Q t;'eJIQYll~ ~'()QQl~16Q 
@QIQ ~I~~ I 

QIQ 6Q1g1~~ ( 1890-1962) ge.J6Yl '()QQ 0 '614rnQ Q4Q21QQ '()Q'<JQ§i' Q~ _'tlQYll616Q 

Q~IQ 6QQeJ_QI~ 91~ '£:JQ«J0~111gQ {jjl~QIG'I' (Father of Statistics) ~1'6141 QZ.11£11'<1 1 

'<12 QS!llg q£16Q '()QQ0 '6141gQ Q4Q21Q Q~ 6la~6Q 6Q'611£11'<1 I~©, ~i, ~1~4, ~!al, 
~IQg WQ 6la~6Q '()QQ0 '6141g Qgl 6Ql61Q g~ Q~l~6Q 82 &_QI QgQ £62' I ~6'42 '61QQ 

QIQ<Qil q~l6Q Yl«U 8QQ0'6141g~;m Q§~ \l'e.J4 gQI~ '()IQeJ_QIQ 6Q'611~1'<l I 

£]QQ0~"11g Q 0 lllll : 

'8QQ 0 '6141g'Q Q§~ ((] 01\l!IYllg~ Yl«U~ ~i~~ (3 {iill(36~~~ ~IQI Q@ '<1°1\l!I '<J6QI~~ 
Q6Q99 ~'<! I Q0 1\l!I 62@1 :-

'«ll0Ql4{jjl GieJ"l «1°~~' '<l~IQ 96~@€1 C3 Q41~41 «1a~1a 91ll11g 2 .£:JQQ0~"!1g 1" 

'<12 Q§Q ~ci gYJ~ QQl2Q61~ ~VJ~ 62Q I ~IYl Ql<Qil4Q ~~QIQ1Yllg~Q Ql@Q ~IQ 
QS1.1&1Q ~16Y1 ~Q Q~, ''<I Ql<Qil4Q ~~QIQ1Yllg~Q Ql@G ~IQ ~94~ Gq', 66'6Q 6Qe.@ 6Ql61Q 

VJ~ CJIQ611 QQQI~ 6~6@ ~I~§:? 6QQ WQQ1Yll ~«U66l 6G(ig (iQIGi' ~~§ 91'Q 9e.J4 '<JIQI Ql<Qil4~ 

'<1°~2 QQQISi' 6~ I ~'<12 6'2Jlfi 9cug «lfilG' gQIQ1(iQ Q£]Qf£]g1{jj!Q91Si'6~ ~211~ 6«1~~ 
...... ...... - """ 

«l'WIQ QQt91i 6~9 I 6'1'£:J6Q 6'1 ~«l'i?G' 6'2Jlfl9Q1i 941~41 C3 96~@~QQ G'~~ 

Q~ ~~l'i6Q £l~!J_91i 6~ I Q£l6QI~ £:Jrl41Q~fg~ ~tJ 6QQ 6QlQ~ ~fil'l'i6Q ~£:Jg16' - - -6~1 g~QI~ £:JQ«J0~41g I 

7.3 ~2Jlf (Data) : 

'9e.J4' Gi'26@ ~160 'Ql0~Gi' 9e.J4' 6QIQ 2~QI I '~i' 'Q~g' '<1'<12 -alQ Q4921Q ~IQI 

~6gG '<l~QGQ Q©~ QqQ £1Q~l€1 ~s-1.~6~ ~Q~I Q~l!tllQe.Jl"<I I ~12 6'<12 ·~IQ~~Q ~l~~GQ 
'tlQ0161 QA.l&<lQ (iQl61~ Q~ CJIQ611 ~6'in' g12' I ~g4 tl~E)Q ((]0 '6141 ~1~~6Q 'Y"1'1~9 626@ 

£:JQ0161 «IA.l&ElQ . Q~ CJIQ611 ~~e.Jl-<J I ~ell, 'Q9Gi'IQQ QQl(iQ Q£'El@IQ Q£l~G' EJ_6Q' (3 

'Q9Gi'IQQ «l~IElQ 'YIQ 5000 ElQl'i? QO~g 2l_6Q', . Q§~Q 91~2 ~91Q Q§~IQI '<1Qlll'in'6Q 

Q£)~g ~0'61411 QIA.~E)Q ~~Gil Q~ CJ'IQGll {jjlQ~'<I I gem Q§6Q 'Q~' -alQ~IQI 'Y'll'l~G' 9e.J4 

-<JG? «llCJIQ61 9e.J4, 012 ~gm Q§6Q 5000 '<IQ '<11°'61_"1' 9e.J4 I 'Ql 0 Qt"IQ ~eJ"l' (Numerical 
data) 62Q~ '()QQ 0 '6141gQ q_'m'§G) I . 

6QJ61~ {;'~ Qla4§? W~6Q Q~ «llCJIQ6198 ~~'<l~1gG1Qml6g g94~QIQ6Q 9eJ4 '<10~2 
~m1'§ I -<J2£:IQ '<l 0~J,Q16' 9214'1, ~leJflQ 6\21~ .(Primary data) ~21~1'<1l~I§'6Q6~ 6~§'6Q 
'4.YIQ, ~Q~I QI ~eJl~IQ~ XJ_~QtQ'IQ, «IQ'1'1Q1 GIQ~8§' QI ~QQQIQ~~ ~~ QQ~ b'a~ '<10~2 
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QQl'11Qe.Jl'<l t '<IQ~ gay~ £:16~1~ G'ellf (Secondary data) ~21fll'<l I 20 W!l96Q 'ii'~~l~I~ 
~ 6' 6'111Gl'"1'°Q ~1~2 <:afi~6Q ~~~l'ii' <ii'QQI QI§ 260 0~ ~0 ~106Q QQ QQ ~Q <ii'l21 Ql~6Q 

6~66'1~ 'ii'~WQ~ ~~ '<12 gei4 <:a 0 '2J2 <ii'Q81Q I 01~ '<l2 gei4 <:a0~2 g~QI '<JOl6Q 20QI§ 

~~q4 'ii' 621Q 6QIG1Q ~~ <:a 0~~m geJ4.Q .Q8lll8'ii'I '3 ~6.qi~GJ g~Q1.~1Q' ~~<ii' ~W4 1 

<:a0~2m gei4~ Q'iJI~ (Score) ~21fl!'<l I Qe.J41Q91~ ge.160 Q8q9 g611916Q Q8lllelQ 

QQl~QI WQ-&14<ii' I 'ii'626Q '<I~ 6Q161~ '{~'ii'I ?1~Q 'ii'l2' I Q6}01'ii' Q8lll8'ii'IQ QQ~ g61191 

Q~Q6Q W6Ql~'ii'I <ii'QQI I 

7.4 «J0~216' 6'2JlfQ Q£lill~~I {Presentation of data) ·: 

6Q161~ '<l<ii' Q~419Q~ <:a0~21Q gY,lll ge.J41Q91Q QQl2Q61~ Q~4<ii'Q I 6Q161~ ~Q1~16Q 
30 ~61 8Q1~1ci1 81QeJ._QI 'ii'FiQ gY.l <:alQS116Q 6Q~lfl!Q~ 1 «l1Q6116Q q4 ""1°~41 (Total marks) 

50 ~ 6«l01'ii'~~ gl£]1~ ~~lfJIQ~ I 

«l1QQ1-l 

(30 ~Gl 8Q1~1ci1~Q ·'ii'fl.Q QIQQI) 

19, 14, 10, 12, 24, 29, 34, 10, 14, 12, 19, 24, 40, 34, 24, 5, 7, 19, 

12, 14, 24, 19, 38, 32, 29, 24, 19, 19, 14, 25 

Q8Qll «llQ6'116Q eJ._QI 30~ Qlll~~ 6Q~ £jQl01'ii'_,-Q «liq_2<ii' 8Q1~1~9 «lfi~6Q W60 

6§1€;1~ CJIQ6'11 <ii'QQI «12~ ~62 I fie.JI «JQl~<ii' . 'ii'FiQ 6~69 , '<JQ~Y.l 'ii'FiQ 6Q6Q, 8Q1~1ciW11'ii'~ · 

Y1~6Q QQ ~lg 6Q69 , 0~0 CJQ61Q ~lg 6<ii'6Q, '<l<ii' g~ 'ii'A.Q 01~ ~~<ii' QI <ii'q 'ii'fl.Q 

Q~eJ_QI ~1gc;a0~41 6Q69, '<12Q~ !J.qiYll'ii'~Q Q~Q Q\J6QIQ «llQG11~ «12~6Q 81Q62Q 'ii'l2 I 

"<I~ «]0~219 Qlll~~~~ '<l\JQ Q\JQl{)G ~QQI~ 6~ 6.Q\lQ 6«lQ Q\Jll18'ii'I~ Q\J6QI'!!} 

~~~~{ii'Q Q~Q 81QQI ~~~ 629 I '11Qdl1-1GQ fl.'l't O&tiOi Raw data ~I tm~ 6'2J'I 

~21fl!'<J I '<J~~S? ()Q~Ql()QE)~ '<1°~1.,29 S~S? Q~IQ Q~l~IQ~ I 

7.4.1 6dlgsqg~ 96'Q61 ~IQ611 (Frequency distribution table) : 

'<l2 !JQIQ Q8l118·'ii'I «lYlQGQ 2Q~ !J~QJ ~~l~'ii' QQl'11'<1 I G«l ~Q~ !J~Ql62Ql-

(i) ~8~ QeJ4 (Raw data) QI Qillllii~~~ Q~~Yl (ascending order) QI ~CJS~Yl 
(descending order)6Q «l~IQ Q~QI I _'<l ~QIQ «l~IQ Q~QIS? 6Q@'<l Q'ii'41«l QI Array 

~1~1'<11 

~ 9eJ4«l~2S? Q~SY16Q «l~IQ Q~6Q, 

5, 7, IO, JO, 12, 12, 12,14, 14, 14, . 14, 19, 19, 19, 19, 19, 19, 12, 24, 24, 24, 

24, 24, 25, 29, 29, 34, 34, 38, 40. 
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(ti) '<l~l~WIQ. Q~IQ Qil~~~ QIQfl.IQ ~ 6Q~ 6'<101~--Q «l0~41'l_ E;illgsqg4 91 

~IQRIQQl(Frequency) ~6~ g'1'1~ '1'Q91 I 

'<I~ 'Y€11Q16Q gqg '<llQ€11~ QIQQIQG'I 96'Q'1 <CllQ'11 91 E;illgsqg4 9G'Q'1 <CllQ'11 

(•'requency distribution table) 'l_21rJl'<I I 

<CllQ«11-2 

(«l1Q~1-16Q eJ..91 6'el4Q 91Qfl.IQ6'1 Q00€1 '<11Q~1) 

Q4il'ir 91QQIQ91 QCSI_. 91QQIQ6'1 Q'ill .. QIQQIQG'I 

5 l 17 0 29 2 

6 0 18 0 30 0 
7 l 19 6 31 0 
8 0 20. 0 32 0 
9 0 21 0 33 0 

10 2 22 1 34 2 
l 1 0 23 0 35 0 
12 3 24 5 36 0 
13 0 25 1 37 0 
14 4 26 · o 38 1 

15 0 27 0 39 0 

16 0 28 0 40 . 1 

30 

(i) '<JQ§~ .C3 '<191~'1' Q'ill_. ~Q~ ~~IQ€1 QQlk:JIQ~ I 
<- < < -

(ii) '<l~ Q'fll~ '<191~'1' Q'ill_. ~k:l4~ ~01~Q6Q 6Q~lk:l1Qi I 

(iii) '<llQ€11-1Q 6'el4t9Q1 ~~~9 'Y6~'1' Q'ill~ '<1°~41!' 6'<12 Q'ill_.Q 91QA.IQ6'1 ~6~ - . ""' - - . 
6~1~1Qi I QIQ€11- lE>Q 6~Q Q9-~I~ ~12 6'121Q 91QA.IQ6'1~ ~~ ~WrJIQi I ~~ QIQA.IQ91 

9i~ Q~~I~~ QI~ 69Q ~Q~1 QIQ€11-3 'Y¥l_6' QQlrJIQ~ I 
(()IQ'11-3 ('<JIQ€11-2Q Q~ ~~) 

Q'i·1.- · 91001001 Q'ill .. 91QQIQ91 

(Score) (Frequency) {Score) (Frequency) 

5 24 5 
7 1 25 1 

JO 2 29 2 
12 3 34 2 
14 4 38 

19 6 40 1 
22 30 
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ii) <aQ§Y) gri.Q 6G6G ? <aQ§Y) gri.Q 5 Gl21 ~~ 6Ql~'<I 8QI 81Q~ I 

iii) 6G6G ~I~ 50% QI G~ gri.Q Q'Ql_~§? 7 ~GI ~I~ 25 gA,Q (50%) QI Gl'OI~ 6Q~ OOQ 

~§1 . 

, iv) 6G6G ~I~ 30%~ Gq gA,Q Q'Ql_~ij ? 11 ~61 ~I~ 30%GJ. Gq gA,Q Q'Ql_~ij I 

v) 6G6G ~61 ~I~ 30%~ ~¢,!G (3 40% GJ. 

(50Q 30% = 15 50Q 40% = 20) 

19 Q QIQA.IQGI <aQ1¢.!G I 

7.4.2 
.... < 

Q~l~l~Q ~IQRIQ91 9~Q 

(Determination of frequency of the Scores): 

~~6~'iiXi' 6Q'611-..g '((IQI QIQA.IQGI §Eija §f,1~6G GQlrn'<I : 

(i) QQ§Y] Q'ill_.~ QQICj_G Q'ill'ii" (QI QQICj_G~ QQ§Y)) Yllg'ii"Q GIQGI~ 6Q'611~1'<1 I 

(ii) GeJ41W1 ( QIQ611- l)Q g6G4G Q'ill~ QIQ Q'ill'ii"· GIQGl6Q 6«12 Q'ill_. Ql21616Q 

6Ql§-<J 6Q@-<J QIQ (/) «llY!lgY §fiy~ Ql6Q ~'ii"g GQl~l'<I I ~ell~ «l1QG11-16Q ge.i~ Q'ill_. 

19 QIQ Q'ill_. GIQGl6Q e{_QI 19Q Ql2161~ gfiy~ QIQ (/)~'<! ~~g QQl~l'<I I '<IQ QIQ~ 
~~6~Q9 E>Q~I (~IQ 9~ · tally mark) ~21~1'<1 I €JQQ@1 Q'ill'ii 14 QIQ Q'ill_. 

GIQQl6Q e{_QI 14 01'616Q ~IQ 9~~'<1 QWrn'<I I '<IQ€JQ «11Q611- l Q «lYI@ Q'ill'ii" QIQ Q'ill_. 

GIQQl6Q e{_QI g6G4G Q'ill~ Ol'616Q 6«1Yllg~Q QIQfl.IQGI §6~ G~e{_QI £'IQ 9~ ~lg 
Q~l~l'<I I ~Q'614 6Ql~'<I Q'ill .. 01'616Q '0116QI~ £'IQ 9~ 6QQ «llQQI €16Q €!~~ £'IQ 9~~~ 
tt_Q~ ~~G ~IQ 9~ 916Q@Q 6~QG 6Q'611~6€1 (QI 6«l~lg .. Q€16Q) ~'ii"g GQl~l'<I I 
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8'~6Q 5~ <'J~Gi'QIQ Q2eJ_QI Q'ill~ 81~6Q eJ_QI ~I@ §~ ?ii8 ~Ql6Q 621QeJl'<I I 

5 eJQ Q2eJ_QI Q'ill~Q ~1@ §~ Cfffl) QI cmn 
6 eJQ Q2eJ_QI. Q'ill~Q ~I@ §~ (tffl /) QI (T17T /) 

lp eJQ Q2eJ_QI Q'ill~Q ~1@ §~ (tffl tffl) QI (TfTT I///) 

7.5 Qlill'6' 91QRIQ6'1 (Cumulative frequency) : 

'<IQ GeJ41Q~1Q QQ§~ Q'ill~OI~ 6Ql61~ '<IQ§~ Q'ill~ 8fl4~ QYJ~ Q'ill~Q 6£1!£10'~S? 
Q~ §~ Q'ill~Q Ql~ib' QIQs:AIQG'I (Cumulative frequency) ~21~1'<1 I 6QlGJ~ '<IQ 

gleJ~Q QQ41~QQ l11~l11~ml~~ QQQ Qti.~1£1 GeJ4 8QQ6i1 QIQGl16Q QW£1!Q~ I '<llQGl1~ 
§r,i g~.~~QQ Q~Q 81QQI~ 6'01~1 QQ I 

QIQ611-4 

QQQ 6 7 8 9 10 11 12 13 

QIQti.IQGI 30 32 36 42 38 38 25 18 

(i) 7 Q~ QI 91'01~ . Qq QQ~ {]QI~ Q0~41 6Q6G ? 

<'JIQ'814Q Q0~41 = 30 + 32 = 62 I ( '<1016Q Q'ill~ 7 Q Ql~~G' QIQA.IQG'I 62 I) 

(ii) 8 Q~ QI 91'01~ Qq QQQQ {]Ql«J0~41 6Q6G ? 

= 30 + 32 + 36 = 98 I 

= 7Q Ql~~G QIQFl.IQG'I + 8Q QIQA.IQ91 

( '<1016Q Q'ill~ 8Q Ql~~g QIQA.IQGI 98) 

(iii) Q06Qll!J QIQGl16Q Q'ill~ 6 Q Ql~QG' QIQftlQG'I 6Q69 ? 
6 

·: 6 01~ Qq 621QeJ_QI 6Ql61~ Q'ill~ Q9 QIQ6116Q ~12; 69~ 6 Q Ql~~G' QIQfl.IQG'I 30 

Q06Ql9 <'Jl6Ql'01~1~ <;J_v.J~ 6~61Q Qill_.Q ~l~ib' QIQs:AIQG'I 
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QIQ611-5 

(QIQ611 -4 ~~2~ Q~l--Yll~-,.Q QI~~~/ 91Qft1QGll {i'~Q) 

Q~~ QIQl=1.IQGI Ql~GX>' QIQ0.IQX>'I 
" 

~0~1 

( f) (c.f.) 

6 30 30 = 30 (6 Q QIQ0.IQX>'I) 

7 32 62 = 30+32 (7 Q QIQHIQX>'I) 

8 36 98 = 62+ 36 (8 Q QIQ0.IQGI) 

9 42 140 = 98+42 (9 Q QIQ0.IQGI) 

10 38 178 = 140+38 (11 Q QIQ0.IQGI) 

1 I 38 2I6 = 178+ 38 (I 1 Q QIQ0.IQGI) 

12 25 24I = 216+25 (12 Q QIQ0.IQGI) 

13 18 259 = 241+18 (13 Q QIQ0.IQGI 

~f= 259 

CH ~ ~Qf11/6QIQ 891£11'<1 (3 '<ll?IQ ~cl '<191@ Q~IQ'Q QIQ0.IQX>'IQ «1¥1&) 

gt:]Q'i,l «JIQG116Q eJ_QI ~0gl ~m~ 2Yl ~~QI @IQ Q<allQ Q<'.Jl£JIQ~ I 26¥1 Ql~~G 
QIQ0.IQGI §~fo, G@l6Q6~ 6«1 @g~ Q<allQQIQ <'.JIQcal~GX>'I g12' I 

~~Q4 : 6<a1@ @~IQ'6Q Ql~~X>' QIQ0.IQ91 (3 LfQ Yll~ '<Jrng 626@ Ql~~G ~IQ0.IQGI 

~~~ 01? <'.J~ 6QIQ ~Gll£11'<1 I 

~~~1'in'g1- 7(a) : ·; 

I . §Y,ll:l «llQG11 W~~~ @¥11~Yllg{;ii"Q Ql~~G QIQ0.IQGI §~Q GQ I 

@~IQ' IO I I 12 13 14 15 16 17 18 

QIQS:!IQGI 5 8 17 29 41 36 27 16 10 

@lJI~ I 2 3 4 5 6 7 8 

Ql~GX>' 
" 

QQ0.IQGI 5 13 25 43 56 66 73 77 
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3. (a) ??~6Q 25 ~Gl 6QIQ(q\Q Qgg1 ( 6«1.~.6Q) 6Q~lfllQ~ I 6«1~~~ Q~~~6Q «l~IQ 
~Q E;t]lggqg4 QG'QGl «JIQG116Q ~Ql'51 QQ I 

160, 162, 170, 171,165, 166, 161, 159, 158. 175, 163, 162, 164, 166 .• 170, 172, 

171, 170, 173, 180, 160, 165, 164. 163, 167 

(b) Q~6QI~ «11QG11~ ??~Q~l_G' g~~lg{;iiQ QQQ Q~ I 

(i) «JQ??~ Qgg1 6Q69 ? 

(ii) c;JQj~Q Qgg1 Q~~ 6QIQ '<1°~41 6Q69 ? 

(iii) 6QQ Qgg1 Q~~ c;JQjt.l_Q 6QIQ ~W ? 

(iv) 6Q69 ~Gl 6QIQ{;iiQ Qgg1 180 6«1.~. ~ Q~ ? 

(v) 6Q69 ~Gl 6QI~ QWI 170 6«1.~. ~ 180 6«1.~. (Q~Q Q~I «12) H~J6Q 
621Q~ ? 

4. (a) 30 'cirGl {]Ql{;iiQ Q~G' ~Ql~I g~Q Q~lfllQ~ ( ~Ql~IQ 6~1~ g~Q 100) I 

00 9eJ41QQ1~ <:;gQ ~Q <:;t]lggqg4 QOOGl «11Q~1 ~~g QQ I 

21, 12~ 51, 48, 21, 32, 48, 32, 81, 72, 32, 48, 48, 91, 51, 61 , 51, 81, 

72, 51, 61, 51, 61, 5 i' 51, 91, 61, 72, 81 , 61 

(b) ~rig QQeJ_QI «11QG11£1 ??~ gcqJ~lg{;iiQ QQQ Q~ I 

(i) flQ rn~ g~Q 30 ~~. 6G'6Q 6Q69 ~Gl {]Q1 rn~ QQW ? 

(ii) flQ 81-100 ~~A 6~~ (3 61-80 ~~ B 6~~, 31-60 ~~ C 6g~, 

10-3~ D 6~~ (3 l~~ E 6~~ Q~lfll~ , 696Q !J6~Q 6g~ 81QeJ_QI 

{]Ql{;iiQ '<1°~41 ??~fa QQ I 

(iii) rn~ g~Q 6Q69 Q'61_6Q 29 ~Gl {]Q1 rn~ QQ6Q ? 

5. (a) ??~6Q QWfllQeJ_QI QlJl{;ii~~Gi Q~~Y16Q «191~ I 

74, 64, 67, 73, 80, 78, 65, 69, 73, 84, 83, 73, 93, 62, 72, 72, 62, 79, 88, 79, 

61, 53, 87, 56, 87, 81, 42, 70, 45, 66 I 

(b) Q~6QI~ Qg41«1 (Array) ~ '(]Q 6tllgsqg4 Q9QGI «11QG116Q !JQl<Q QQ I 

(c) gqg QOOGI~ §~Q~g !J'&JY'llg{;iiQ QQQ Q~ I 

(i) «1Q??8 Qlll{;ii 6Q6G' ? (ii) «16QI~ Qlll~ 6Q6G' ? 

(iii) 6~ QlJl{;iiQ QIQA.IQG'I '<JQl~Q ? (iv) Qlll~Yll~~Q c;J0~41 6Q6G' ? 
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7,6 ~IQ 9Q~ QIQRIQG'I 9G'Q61 (Grouped frequency distribution) : 
10 ~61 GQll;°Q QIQ 91.IQG1 QGQ61 «JIQ611 ·_, 6Q ~o~fo 621Q~ 1 {)Q1 «1°~41 '1Q Q~G 

6~ ~'<l '<lQ0 q_tUll;" 50 ~ 6~1Q I 00 ~'<I Gl21 626Q '<12 «JIQ611 ~ ~G ~ 621QBQ I 8Q1~16Q 
(JQ1 ~1eJ1Q' '<1 °~41 !JQ 5.000 ~'<] '<]Q0 q_~IQ' 300 ~'<I 6G6Q '<18Q'6.16'iii' <.cJIQ611- I Q .~~~8 
-<JQ QIQ91.IQGI <.cJIQ611 <y~G GQQI QQ~GQ, «JYIQ «1168~ (3 G~GQ 62Q I '<18Q '<IG <.cJIQ6112 

§~ GeJ4 §tdQ GQQI YI~ G~GQ 62Q I '<18Q '516'iii' '5J6G4G Q'i:l(;il' 81Q QIQ0.IQGI §~0. 
gQQ Q'i:l(;il'~~~ 6G6GG 6'2)611 QI Q0QIQ (class or group )6Q QQ~ GQ '5J6G4G <.cJ

0

~IQ 

t:JIQ QIQfllQGI §tdQ GQl!Jl'<I I '<12 g~QI~ Q0 QIQ1QQ61 (classification) ~21£11-<l I 

§~6Q 6Q@'<l GeJ41QQ1~ ?i'~l!Jlliil~ I 
20. 35, 48, 17, 63, 28, 52, 12, 64, 73 
15. 5 L 37. 70. 68. 73. .l9. 53, 26. 42 
44. 31 , 36, 16, 24. 31 , 43, 50, 36. 45 
23, 74, 53, 62, 19, 52, 46, 53, 66, 32 

'<llCllQ61G8 GeJ41Q'iii'1Q Q@IQ ~CLG 6211iil<'1_6Q GeJ41Q'iii'1Q Q 0 QIQ1GQ61 GQl£Jl'<I I OOYll~ 
6'2J41Q'iii'1Q 9~1Q «191.l<l'6Q ~16Ql<Q>~I GQQI I 6'2141Q'iii'1Q Q691{ii' C3 Q9§f,l Q'i.ll'ii"~Q Y1~6Q 

2'_QI ~Q~~ 6'2J41QQ1Q Q~IQ ~21£11-<l I 

QQ GeJ41QQ1Q <.cJ6QI~ '<]Q0 «JQ§~ Qill;"~Q !JeJl§?6Yl 74 '<]Q0 12 I 6kJ62~ 74 (3 12 

Q~Q G214 GeJ41Q'iii'1Q Q@IQ = (74 - 12) + I = 63. 

OQ GeJ41Q'iii'1Q '<1°QIQ1GQ61 '<llCllQ61G8 §~Y16G GQlkJIQ816Q 1. 

(A) 10-20, 20-30, 30-40, 40-50, 50-60, 60-70, 70-80 
(B) 10-19, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79 . 

«!YI@ GeJ4~ 7§ QIQ (class ) 6Q Q~~ GQ1£llliil~ I '<IQ <y§?QI~ '«1°QIQ1GQ61 ' S!l?lrn'<I I 

~0QIQ1QQ61 ~~QI Qf1.~6Q 6Q6G'(W CCi?l~QI (i?2JI: 

1. Q0 QIQQ Q~Q1Y11 C3 §f,JQ1Yll (Upper limit and Lower limit of the class): 

(~) 6Q go~fo '«l0 QIQ1GQ61'6Q '<1°~IQ~~G 626Q, 10-20, 20-30, ........ .. ..... ........ ..... .. 

(B) 6Q <yO~G ' ca0 QIQ1GQ61 ' 6Q '<1°QIQ ~~G 626Q, 10-19, 20-29 ..... .. .. ............... .... .. .. 

<y6G4G Q 0 QIQQ 6Ql~'<l §~ca1rn '<JQ0 6Ql§'<l Q~'<l1Yll ell'<! I 

!Cle.JI : 10-20 {(] 0 QIQQ §~cam1 (lower limit) = I 0 '<JQ0 Q~'<l1Yll (upper limit) = 20 

6'<1Qt:JQ 20-29 '<!0 QIQQ §~'<!1Yll =20 '<JQ0 Q~'<l1Y11=29 

2. Q0 QIQQ Y1~9~ (Mid -point of the class) : 

6§161~ '<!0 QIQQ ~ (3 Q~1Yllc;;?Q !Clell§'E>Yl t, (3 /2 626Q, '<1°QIQQ Yl¢.100= I,+ Li 62Q I .... 2 

~ 10+ 20 
QOl2Q61 <;J~t:l, (I 0-20) '<1°QIQQ Y1¢.JQ~ = - 2 - = 15 
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3. Q0 QIQQ ~~IQ (Size of the class or class interval) : 

!'JG9%i' «1°QIQ '<121 ?}Y,]<;(]WllOI~ Q~<(]Wll 8fJ4~ Q@,,9 I '<12 Q@,,§~ <;J
0

QIQ Q@IQ 

~llCJl '<I I 

(i) £1~ 5-..lGQ (>J_QI ~~ <(1°9,l~Q Yl~~ m 
1 

(3 nli 621Qe.JM , G~Q ((]0QIQ ~~IQ m2- m, G2Q I 

~'ii'4 '<IQ 9QIQ6Q Yl~ ell6Yl ((] 0 (.l)IQQ Qg!Q ?}£1_8 61 QQ '()IQ01 I 

(ii) ~'ii'4 ~QIQ6Q (A) GQ gQ~g ((] 0 QIQ1QQ616Q <;(] 0Ql~l Q@IQ = g~~«JWll - ?i'8«l1Yll 

'<IQ" (B)GQ gQ~O <;(] 0~'l!Q1QQS1Q <;(]?Ql'Ol Q@IQ= ( Q~((]1Yil-§Y,J<;JW11)+1 
7.6.1 ~21~1991Q C<J0QIQ1~Q61 : 

«l 0 QIQ1QQ61 g~9 §8 6Q601£'' Qe.JI Q86Q 'ii'~Q GQQI ~IQ~4Q I 

(a) ge.10 <;J 0 QIQQ gY,l<;(]Wll~ QQ O?J41Q~1Q «JQ§f;1 QYll\;ii «J 0 GQ ((]Yll'ii' QI 91'01~ G~ 
Qyt ?.'~lfJl'<I I Ei«l28Q ((]6Qlg <;J 0 (.l)IQQ Qcy<(]WJI§? Q6'l 9e.141Q~1Q ((]6Qlg QYllfiii' . <;J2 <;JYll'ii' QI 

91 ' 01~ <Cl1911'ii'4 ~~Q g~l!tll'<I I 

'<1016Q Q~4QQ-

(i) 92JY1 <;J0 QIQQ ?.'YJ<41Y11 J 0, G0696Q6~ b'e.141Q~1Q ((]Q§Y) QYlifiii' 12 

(ii) 6'51~ ((] 0 QIQQ ~~<;J1Y11 80 QI 79 60.696Q6~· 9e.J41Q~1Q <;J6QI~ QYJl\;ii 74 

(b) QQ 9e.141Q91§? 6QG91~ 6'2]611 QI c<l 0 QIQ6Q QQ~ QQlflQ, 6'<12J_§Y16~ 6~51~ CIQIQl&I 

?1'£J.Yl 'ii'l2' I 9eJ41Q~1Q Q@IQ~ 'i[&6Q Q~ '<121 ?,)Eij£J, QQl!()l"l I 6960 ((] 0 \Y!IQ 5 ~ I 5Y.1~6Q 
((]1~9 Q~QI QQ I . 

(c) ((] 0 QIQ Q@IQ c<llCllQ~98 «;J_QCJI QIQ 5, 10 QI 20 ?i'W01Q2Jl'<l I 

( d) <(] 0 QIQ1QQ5JQ gQIQ6QQ : 

(i) A GQ gQ~Xi' 1<J 0 Q1£11QQ61GQ ge.1Yi «J 0 (.l)l£1Q ~~«l1Yi1 ge.11 ~om «l 0 QIQQ 

§~((]Wll gG94Q 20 I "lOIGQ 20~ g~Xi'GQ ~Xi'W. ((] 0 QIQQ ~~~~ G~IQ 

ciQ10M 1 gei91 ((] 0 Q1£1 "1 o-20"Q ~cl 62Q~ "l2 ((] 0 G1QQ 1 o~ ~IQYl E>21g 

20 8fJ%1 ( Yllg 20 Q4010) Q@,,9 I "l21§? Q2~~ Q0QIQ1~Q61 (Exclusive 

classification) §?21fJl"l I . 
~ . < - -( ii ) B6Q gx;i~g «J 0 QIQ1QQS1GQ ge.10 ((] 0 QIQQ Q~Ql1911 19 !Jl21Q Qt;\10, '<] 0 QIQQ 

" 
§Y,J«JWll ((]2 «JYll'ii' ~62 I "lOIGQ gem «J 0 QIQ 'I 0-19' Q ~cl G2Q~ '<12 <;J0 QIQ 

I 0~ ~IQ~ G21Q 19 8fJ4~ Q~9 I "l21§? W~~~ Q 0 QIQ1 ~Q61 (Inclusive 

classification) §?2101"l I 

7.6.2. QIQ~Q~ 91QRIQ6'1 96'Q61 C<JIQ611 (Grouped frequency distribution) : 

QIQQQ'!) QIQ~IQ91 QllQS11GQ 9694Q «1°QIQQ QIQftlQ91 QI G8l'ii'8Q_'ii'4 §6~9 ~'<I '1 

geJGYI '<JG «J 0 QIQQ QIQf1.IQ91 Q'61 ~~QI ~IQ~4Q, 6Ql~'<I Ql 0QIQ W~~~ Q'tilf.ii' Yll'ii'~Q 
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6~1£' c,(] 0~41 Q Q~ «l 0

QIQQ QIQl=>.IQ91 I !()~I, 
QQ QGJ41QQ16Q eJ_QI GeJ4 «Jq_~~ G'n'Q ~GJ~ (A) ~G11Q1 ~IQ! «1°QlQ1QQGI QGQ

«10QIQ 10-20 Q QIQS1.lQ91 = 5 ~e.Ji~ 'in\'YllQ' 10 ~ 20 ~~GQ (20 Q%l11(;') eJ_Ql Q'Yll~ 
i;;] 0~41 = 5 

~2Gl QQeJ_QI «l0QIQ~l~Q QIQl=>.IQQI ~~0. QQQIQ ~GllQ1<oJ_~~ ~GQ GQ~ I 
(i) cs;JGJ6~ (A) ~e.JQI (B) GQlGI~ 6QI~ ~G11Q1Q Q0QIQ<oJ_~ GQI~ '!lrn;Q 6~ l 
(ii) Qe.J41QQ1~ GQ~ ~21Q 'S;l694Q Q'YllQ' QlQ 9121 ()!()~ Q0 QIQQ ~~~g 

Ql~IQ Ql211516Q ~~ Q~ I 

(iii) 9e.J41QQ1Q «1~~ Q~IQ' QIQ ~IQ~~ 6QQ QIQQI 'J6Q GQ<oJ_~~ Q~ ~GQ4Q 
«l

0

QIQQ QIQl=>.IQQI 6Q~ I 

QQ 9e.J41QQ1~ Q'JQ QIQ 9Q~ QIQl=>.IQQl <(]IQ~16Q <JQG19 QQl!()llQ~· 9121 «11QG11-6 6Q 

6Q'd1 I ( <(]0 Ql'011QQG1 - A ~Gll'iii'l) 

QIQ~1-6 

QoQIQ ~IQ?i'~ QIQfUQQI ( f) 
10-20 HH 5 
20-30 HH 5 
30-40 HH II 7 
40-50 HH II 7 
50-60 HH II 7 
60-70 HH 5 
70-80 /Ill 4 

I,f = 40 

<(]0 QIQ1QQG1 (A) cs;JG11Q1 'JQQGG) (B) ~Gll'iii'l ~QQfl.'n' QQQGQ ~~ ~IQ~~ «1°'6141 9ell 

«J0 QIQQ QIQl=>.IQQIGQ Q~ 'JQQ@cn' 621Q en' GJISI I ~~GQ QIQfl.IQQI Q~'n' «11QG11~ QWQQI I 

«!IQG11-7 GQ'di I 
QIQ~1-7 

·Q•QIQ ~1§?i'~ QIQRIQQI ( f) 

10-.19 HH 5 

20-29 HH 5 

30-39 HH II 7 

40-49 HH II 7 

50-59 HH II 7 

\ HH 5 
60-69 

/Ill 4 
70-79 r. · 40 
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, 

~l(ii'I : < 1) "i.f <.fJQXi'1 6Yl1~ lill~l'ii" CJ 0 'ci1Y1 ~6fur ~r11~,· b11.''<. 'I c.;1'q·Cir-J1ii· 1 cr?t;'!i·G'rn1 £'1Q0~ 
6001 QI ~IQ~~~ Q~ Ql~HIQG'I 6Q~QI ~611Q16Q §~ ~£1 ~~ 6QIQ ~~QI~ 62Q I 

(2) 6fJ6Ql61~ 9eJ41QQ1~ QIQYJ.IQG'I QGQ61 ((]IQ611Q ~Gi'l'31 Gi'6Q «.ll~IQ6198 
6Q~QI 6fJ ~90 Q~l~OI~ Yl~QIQ W\f~ QIQs:i.IQGI §'Yl<t;l 8 ~~81'<1 (3 Yl~QIQ~ ~~)@0 Q'ill~ 

~I~~ QIQA.IQGI ~0~8 ~l«.181'<1 I fJQ QIQYJ.IQGI QGQ616Q 04§§'0 621Qe.Jl'<I 6Ql61~ '<!Gi' 

~«JIQIQQ 8Q~§Q '{~gl Q'<I I 

7.7 ~IQ9~~ 91QRIQ~I '<llQ6116Q Ql~~G' 91QRIQgl 

'<1016Q QIQ QQg «.JIQ6116Q C'.l_QI Q'ill~Yllg~Q Ql~~G QIQYJ.IQGI Q~Q ~611Q1 «.lfl.~6Q 
~16Ql<;)lgl Gi'QlfJIQ~ I Q~"1 «.JIQEJ1~ 6~.~ I 

QIQ611 -8 
<,(JoQIQ 0-5 5-10 10-15 15-20 20-25 25-30 

QIQYJ.IQGI 18 22 27 25 20 16 

Q€JQ"1 «.llQEJ1Q 0-5 <.(]0 QIQQ QIQYJ.IQGI =I 8, '<le@ W6Yl Gi'' 61 ~1~6Q ? 

(0-5) «.1°QIQQ @'ill~ ((]0~41 ( ~eJI~ '<10~ Q'ill~Q QIQYJ.IQGIQ <.fl0&) 62Q~ I 8, 

5 Q Ql~Gi'G QIQYJ.IQGI = 18 . " 
6'<12£:1§, 

lOQ Ql~~G QIQYJ.IQGI = (0-5)'<1°QIQQ QIQfl.IQGI + (5-10) «.J 0 QIQQ QIQYJ.IQGI 

= 18 + 22 =AO 

l 5Q Ql~Gi'G QIQfl.IQGI = 10 Q Ql~Gi'G QIQfl.IQGI + ( I0- -15 l «.1°GIQQ QIQA.IQGI 
" " . = 40 + 27 = 67 

tl_Q8Q ~g4 <.fl0~ , «.1°QIQQ ~~<.(]1911, ~e.Jj~ 20, 25, 30 <'.JI~ Q~IQ'Q Ql~~g QIQ~IQGI 
Q~Q Gi'Q 62Q I 

f16~~ : g6~lf~ Q0 QIQQ QWQl~IQ Ql~l'~ QIQA.IQ~I~ 6Q2 Q0 QIQQ_ QI~·~~ 
91Qf1.IOOI ~l~l'<I I . 

QIQ611-9 

('<llQ611-8 ~@~g '<1°GIQYllcr?~Q Ql~~G' QIQ~IQG'I ~;~Q ) 

((]oQIQ 0-5 5-10 10-15 15- 20 20-25 25 30 
QIQA.IQGI 18 22 27 :? 5 20 16 
Ql~Gi'G QIQA.IQG'I 18 40 67 92 11 2 128 I " 
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~~ca11~~1 - 7(b) 
I. 6Ql~'<l '<'llQ6Q~ 6QIQ1g6Q fll'<'JQQ Q~~ Qgf11g~6Q Q~ 621QeJ_QI '<'JIQ6~ '<1°~41 

g~E>Q Q~lfJIQ~ I 

18, 32, 30, 23, 11, 8, 24, 15, 27, 29, 32, 22, 13, 17, 21, 
IO, 28, 30, 15, 12, 26, 31, 22, 19, 14, 17, 15, 21, 18, 23. 

(a) Q86Q el_QI Q'ill'il'f!lg'i!' f1~6Q t,(]6QI~ (3 ((JQgY) Qlll~ 6Q6G ? 

(b) Q86Ql9 Gel49~1Q Q@IQ 6Q6G ? 

(c) 5-9, 10-14 ~IQ t,(]0 QIQfllg ('<lfllg ((J0 QIQ-Q@IQ Q~~) 6~ QIQ QQ9 

6~gsq_g4 QGQG11 t,(]IQG11 ~~G QQ I 

(d) Qt:J6Ql9 '<1°QIQfllg~Q t,(] 0 QIQ Q@IQ 6Q6G ? 

(e) 6QQ '<1°QIQQ QIQA.IQGI t,(]Ql~Q ? 

(t) 6QQ '<1°QIQQ QIQA.IQGI t,(]QgY) ? 

(g) ?-10, 10-15 w0 Q0 Q1Q (t,(]rng '<'J 0 QIQ Q@IQ Q~~) GgQ 6~gsqg4 QOOGJ 

'<11QG11 ~~G QQ 1. . . . 

2. 50~ g~~I Q~eJ_QI QQ~l6Q Q~~lg~~ Q~ ~~6Q 6Gl~lfJIQeJ_QI ~~I '<1°~.41 §Y)6Q 

QWfJIQ~ I 

192, 160, 120, 135, 210, 222, 190, 138, 157, 216, 
154, 188, 205, 208, 175, 145, 168, 127, 161, 132, 
180, 200, 172, 125, 133, 147, 152, 209, 212, 216, 
146, 173, 227, 136, 185, 140, 189, 130, 188, 150, 
210, 170, 183, 190, 220, 164, 200, 128, 193, 171. 

(a) Q86QIQ Gel41W1~ <:(]QgY) (3 '<16QllD' Q'ill~ g~Q QQ I 

(b) Gel41W1Q Q@IQ 6Q6G ? 

(c) 120-130, 130-140 QG41Q '<1°QIQfllg 6gQ Ge.J419~1~ QIQ QQg 6~gsqg4 

<:(]IQ6116Q tyQI~ QQ I 
' 

( d) Qt:J6Ql9 '<'!0 QIQ1QQ616Q <:(]0 QIQ Q@IQ 6Q6G ? 

(e) Q'ill~ 150 6QQ <:(] 0 QIQQ w~~g 629 ? 

(t) 6~ t,(]0 QIQQ QIQA.IQGI <:(]Qi~Q ? 

(g) 6QQ t,(] 0 QIQQ QIQA.IQGI (()QgY) ? 

3. 6ftlQ QIQ QQ9 QIQA.IQGI <:(]IQG11Q <:(]l>QIQfllg~ fl~Q~fllg 62QI 25, 35, 45 , 55, 

65, 75 (3 85 6<:(]2 <:(]IQG11'6i <:(]0 QIQ-Q@IQ (3 <:(]0 QIQ-t,(]1fllfllg §~Q QQ I 
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4. §~} «11Q611 c:'.J~~~ «J 0 QIQrng1;1Q Ql~~G QIQf1.IQ91 §40i GQ , Q'YJl'ii" 39 Q Ql~~G' 
QIQfl.IQGI 6G6G' QQ QQ I 

«loQIQ 0 9 10 19 20-29 30-39 40-49 

QIQf1.IQ91 8 13 21 15 6 

5. (a) §~~ GeJ41QQ1~ 0-9, I 0-19, 20-29 ~IQ «] 0 QIQ Q~~ '<JG QIQ QQ~ 68lgsqg4 QQQ6l 

«11Q6116Q ~Ql<al GQ (3 QQ_6Q «J 0 QIQ01gl;IQ Ql~~G' QIQf1.IQ91 6Q~ I 

25, 32, 38, 52, 32, 11, 5, 8, 18, 37, 35. 42, 
68, 35, 42, 52, 2, I 8, 7, 22, 30, 41 , 56, 64, 
31 , 27, 32, 41 , 28, 7, 53, 41, 46, 58, 12, 25, 

64, 45, 39, 40 

(b) Q'YJl'ii" 39 Q Ql~QG QIQf1.IQ91 6Q6G ? 
" 

( C) 6QQ «1°QIQQ QIQf1.IQ91 Q2@0 ? 
" 

(d) 6Q~ «1°QIQQ Ql~Q9 QIQf1.IQ91 Q2@0 ? 
" " 

6. 200 8Q1!alel1'ii"Q 6Ql61~ '<IQ 8Q1!alQ '619G~l6Q ~Ql~G' <J'Ql<J'Q «12 Ql~~G QIQfl.1£)(,11 

§'()~ «11Q6116Q Qc:'.Jl£JIQ~ I 

8Q1!al gi;iQ 

( '61G'G\i'l6Q) : 
0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 

QI~~ QIQfl.IQGI : 5 12 27 46 102 135 160 181 196 200 

«11Q611£1 6Q~ §'()~ ~.qi01g1;1Q g@Q Q~ I 

(i) tll«l, gs:J,Q '6191ii'\i'I 30 621Qe./_6Q 6Q69 U'l§I 6<J'~ 621QU'§ ? 

(ii) .gJ9Q\i'I 60 QI 9~~ gs:J,Q Q~e./_6Q 8Q1!al6Q ~EJ0 6'2]611 ?i~EJl'<I I 6Q6Q Q86QI~ 
8Q1!al6Q 6Q69 U'l§I ~EJ0 6'2]6116Q tll«l, GQU'§ ? 

(iii) 40% QI 9Q~ c:'.J~Q mg 60%~ lii'Yl_ gs:J,Q Q~e./_QI U'l§I «1°~41 6Q6Q ? 

(iv) .gJQQ\i'I 80 QI 9~~ gs:J,Q Q~e./_QI 8Q1!alEJi~ 'i1~ ?i~QIQ QYQ~I eJ._GQ QtlGQI~ 
8Q1!al6Q GGGQ 8Q1!alEJi 'i1~ 81QQI @IQ Q6Q~G 626Q ? 

7.8 G'2.J419Q1Q 6Q~~ £JQ~~I~ (Graphical representation of data) : 

«ll0 'Q14G 9EJ41QQ1Q «1°'Qll!l '<IQ
0 '<IQIQ «J§QQGI c:'.leJIG', QIQR.IQQI QQQGI «11QG11 Yll~Yl6Q '<JQIQ 

Qff~ltlg Q@£\6Q ~l~Q I §~ QEJ4~ 8§ 6«1 Q§£\6Q ~QQQ'91 QQQIQ laYlQI ~GQ Yi~ ~6gQ 

«J91Q6Q c:'.Jl~Wlfg~Q ((]91£\ ~eJQI 6El~4 g EJIQ 816Q I 911~ 'Qll<J',, 'O'I~, QI ~~ Yll~Yl6Q ~Ql~Q QeJ4 

«l~Q ~1919Jlg~Q '!iij ~IQ~Gl QQQI «16Q' «16Q' ~191 91g6Q QEJ4 «1f1.1&1Q ~~ CJIQGll «Jij. Q6Q 1 
< - - ~ "' 

~l~Q HU 'QlltJ:, 'O'I~ QI CO'~ ~IQ 911<U916Q ~Q~Q Q~ QeJ4~ ~Q, QYi_ «lYlQ 91~6Q 6<t;•'Q1 tJIQQI «JYlQ 
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~-4 I '<I~ G'eJYIQQ1~ QIQ611 ( QIQA.IQG'I QG'Q61)6Q 'i]~%1 QQQI QQ 6Q~§QQ 6Q~Q £1Q'i]QI~ 
( ~ltl',, ~1£', QI~~ ~1~~6Q 'i]Qlial) ~~ £1QQ0~y1gQ '<IQ ~~.N~4i t:l~YIQ I 

6'~YIQQ1Q QQ~ 6Q~Q t:JQ~Qlial 62QI :-

(i) QIQf1.IQ~I §b~Q E>Q~I~ (Frequency polygon) (ii) ~fil~IA (Histogram) 

(iii) ~Gl ~Q~ (Pie Chart) (iv) a'~ E>Q~ (Pictograph) 

Q._QQ6)1 ~'2]611~1g~6Q ~6~ ge.JYIQQ1Q Qt:l~lt:JglQ 6Q~Q tJQ'i]QI~ <ClA.1&6Q Q~ ~I~~ I 
I 

'<IQ 6~6116Q gg, ~A.1&1Q QQ6'51~ ~'.ll6Ql~g1 QQl~Q I 
..... < ..... 

7.8.I QIQRIQ~I ~E>Q~~ 6Q~l9~: 

QIQ-QQ~ g 621QeJ_QI QIQA.IQgl QIQ6116Q 'S:]Ql~G' 9eJYIQQ1Q QIQA.IQG'I §6Q.aiQ 

6Q~I~~ (QI 6tl'lgsq_gy 6~~1~~) ('J~g Qfl.~6Q 'S:]eJ6~ C'.Jl6Qlt;;igl QQl!CJIQ I 

QIQA.IQgl §6~Q 6Q~I~~ ('J~gQ '<IQ QQl2QG1 : 

§~6Q '<IQ gleJ~Q Q<Ci'YIQQQ U'l~U'l~1~1g~Q QQQI~ QIQfl.IQG'I QllQG11 ( QllQG11-10) 6Q 

~W!CJIQ~ I 

6Q12 geJYIQQ1Q QIQfl.IQgl §E>~Q 6Q~I~~ ~<!!9 QQQI I 

'<11Q611 10 

QQQI i 5 6 7 8 9 10 

QIQfl.IQG'I 18 24 37 42 58 50 

..... < 
E)Q~I§~ QIQf1.IQ~I ~E)Q~Q fl~~ QQQI ~61191 

~eJYl 6Qll£11g : 

~6~ ~IQ' QIQ~6Q '<IQ 

C'.Jl~~~Q C'.J~6Q~I (x-axis), 2'.)gy 

~Q ('JQQfl.1Q C'.J~6Q~I · 

(y-axis) w;;g QQ (3 Qt:Jqf!) 6Q.~ 

11 

33 

E)gQ x- C'.J~6Q 0 ~ 15 (3 y-
~ ' < 

W86Q 0 ~ 60 '<JQQ <Ci'~IC'.J I . ~ · 

6Q.~ Qlfl.~6Q '{9gl : 

' 6Q.~ '<Jt:JQ 62QI QQ~ ' .. 

.. . 

.. 

6f(]t:JQ ~~ ~IQ' QIQ~ C'.J~Ql0~ 
.. 

C'.J 0 t>i ('J~QIQ QQQ I .. . .. ---

12 

. 22 

' + · 
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~QlQ 6«11€11~: 

'<llQG11~ 6Q~ !:l6QYQ QQQ (3 «191,~ QIQfl.IQQI~ ~eJl~6~ 
x <'3 Y '611~1~ ~60 6~Q Q~Yll~ ~6~ QQ, ~ell- !:lelYI Q~Q x- '611~1~ 5 '<IQQ ( QQ«I) 

(3 y- '611~1~ 18 '<IQQ ( QIQfl.IQQI) 

'<IQOQ ~10~ Q~ ~IQ' QIQ~6Q ~~QI 
~QlQ 6«11€11~ : 

Q~I~ ~Yll~Q6Q 6Q~l~~Yll~~ ~IQI «!06~1Q QQ 16~QQ~~ tllQQ g121 «llQG11-10Q 

QIQfl.IQQI ~6~Q 6Q~IQG I 
"" 

QQl'i?Q~-1 

6Q@'<J ~IQO''<I~, ~Q6Q rn~g 6QIQ1Q Q~Q Q~Q «l~Q6Q @8Q~ Ql8~1~1~ ?:i~ 
'<llQG116Q Q~l~IQ~ I «IYIQ-QIO~IQI 6Q~QG ~~m QQ I 

""' ""' 
«IYIQ 7a.m. 9 a.m. 11 a.m. 1 p.m. 3 p.m. 5p.m. 7p.m. 9p.m. 

QIOYllGI (8°F6Q 100 101 104 102 100 99 100 98 

(Q~ 7.2) 

x-W86Q «l~Q '<IQ0 y-W86Q QIO~l~I~ ~~l~IQ~' ?:i~§~g ~~g 6~1~ rn~~ 6~Q 
~6~%?~ 6Ql~'<I 6Ql~'<I 6Q~I~~ ~IQI 6~1QQQ '<IQ 6Q~Q~ tllQOIQQ I 

(7' 100), (9' 101 ) ..... (9 ,98) 
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QQl~Q~-2: 

'<JQ QCfil()Q 6Ql~'<I ~l~Q £lQ6QQ (velocity) QQg Q~Q()Q f()l21eJ_QI, 6«1 Q~~~ §~ 
(C] IQ6116Q Q~lf()IQ~ I ~6) ge.i~~ ~ICJIQ li?Q ()Ql~'<l £JQ6QQ-Q~Q ( velocity-time)6Q~~~ 
~--g QQ I 

Q~Q (time) 7.00 7.15 7.30 7.45 8.00 8.15 8.30 8.45 9.00 

£]Q()QQ 
45 50 60 40 

(velocity in km/hr. 
60 70 30 45 60 

(~~ 7.3) 

( ~1YIQ, £JQ()QQ )§'?1g()f()l~~ICfil~ ()Cfi!Q ()Q~~~ ~~g QQIS()IQ~ I 

7.8.2 QIQ-~Q~ 91QRIQ6'1 ~IQ~1Q 91QR.IQG'I §E>Q~~ 6Q~I§~: 

§Y,1"1 QIQG11-l l (3 .«JIQG11- 12 ~ Q!S~QQ I 

~IQ~1 - 11 ~IQ~1- 12 

Q~Cll~ QIQH.IQGll «JoQIQ QIQH.IQGll 

5 12 0-5 3 
6 18 5-10 8 

7 32 10-15 12 

8 . 23 15-20 17 

9 16 20-25 11 

10 9 25-30 .6 
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<CllQG11 - l l 6Q g694Q Q~CJl(;i," QIQ <(]~~ QIQf1.IQ91 Q~1rtJIQ~QI ~6~ <CllQG11- l26Q 

g 694Q <Cl
0
QIQ QIQ Q]~Q QIQf1.IQ91 Q~1rtJIQ~ I 

<(]IQG11- 12 Q g694Q <(] 0QIQ~ 6Ql~'<l 6Q~I~ <(]0~416Q ~QI~ QQlrtJIQ'(]IQ6Q '<121 

QJIQGl1--' l l ~IQIQ Q~~ 6\?IQ~Q 1 g~6Q '<JIQ~1- 11 QI§ ~~fl.QI ~G11~1 ~QQf1.~ QQ 

QIQ~1- 12 Q QIQf1.IQ91 ~6~Q 6Q~I;;;,~ ~~ ~~~ QQlr<:llQ rn§Q I 6Gl~Q QJ0QIQ~ 6Ql~'<l 
<Cl0~_416Q gQI~ ~QQI gGi1~1 6Q~ I 

<Cl0 QIQ Yl~Qft ~~Q : 6GlG1Q <(]0 QIQQ Q~i;]1YJI (Upper lirtlt) JI (3 ~YJ<CIWll (Lower 

limit) i2 ~QQ 21Ql21Q~ QI!) «!0 QIQQ Yi~Q·~ (Mid-point ~1 mid-value) ~21rtll'<l I 

<(]oQIQQ Yl~QQ= 4 + '1_ 
... 2. 

'<JQ gG11~16Q g694Q «!0 QIQQ Yl~QQ ~~Q QQlftll'<J I QQl2QGl~ 6Q~J ... 
~1Q611 13 

<(]o~IQ 0-5 5-10 10-15 15-20 

QIQf1.IQ91 8 11 19 32 

-
<(]oQIQ 0-5 5-10 10-15 15-20 

Yi<UOO .... 2.5 7.5 12.5 17.5 

QIQf1.1QGI 8 n 19 32 

91QR1Q91 §6Q61~ 6Q'!Ml92 ti.-~ ~61191 : 

~lq QIQ~6Q {i)WrtJIQ~QI x

WS6Q QO!fJ_Q 6~~ <.(1121ftl46Q 0 012 30 

Oltl4~ ~l(;i," Yll~ 001Q ~6G'4Q <.(1°QIQQ 

Y1.UQ~ ~6~ QQl~Q I y- WS6Q 0 01~ ... 
40 '<I~ Oltl4~ QIQf1.IQGI ~~ Gi'Ql86Q 

~6G4Q Y1.UQft (3 G'l21Q QIQf1.IQGI~ 

£Jel1~6Y1 x- ~l~l(;i," (3 .. Y- ~l~l(;i," ~68 

6gQ ~lq QIQ~6Q Q~Yll~ ;;;,~~ QQl~Q 
(3 6<.(12 · Q~Yll~~ li].Y11~Q6Q 

6Q~IGY11g~~IQI 6rtJIQ QQlrtJIQ 

QIQf1.IQGI ~6Q~Q 6Q~I~~ ~--~ 
001'-JQI 
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20-25 25-30 

24 11 

20-25 25-30 

22.5 27.5 

24 11 

(9~ 7.4) 



~fi.~ : 6Q~I~~~ geJ6YI «l0~IQQ Yl~Q~ 2.5 01~ 6'51~ «1°~IQQ Yl~Q~ 27.5 8!Cl4~ 
Q¥lg 62QI I Yll~ Q~tJl~Y116g 0 01~ 30 8!Ci%l Q'!l9 I '<IGJ.. 6Q~I~~ YI~ 0 ~ 30 8!Ci4~ Q~9 

62QI Q6tJQ I '<IGJ.. gay, Yl~Q~Q ti_QQ~i Yl~Q~ Qii'gl QQl!(JIQ 9121Q QIQ~IQ91 0 ??C'Jl!(JIQ~ 
(3 6«1Q8Q 6~~ «1°~IQQ Yl~Q!i;'Q 8Q~i Yl~Q!i;' Qii'gl QQl!(JIQ 9121Q QIQ~IQGI 0 ??W!(JIQ~ I .... ... 
~6Q A (3 B ~Q~ Qli'~Q Q~ ~l\J: QIQ~6Q §WQQI I 6Q~I~~~ QIYI rn.qi6Q A 8!Ci4~ (3 

Ql861 rn.qi6Q B 8!Ci%1 Q~g QQl!(JIQ~ I ~6'! «11Q611 «1?},9 6Q~I~~~ P 01~ Q 8!Cl4~ Q~9 I 
A (3 B Q~ WY!~ 6Q~l~~Q g1~ Q~ p (3 Q ~ 81QQl6Q «1121!()4 QQ§ I 

~~~1~~1 - 7(c) 

l. QgQ Q~~ «1YIQ6Q ~6Gl 6QIQ1Q 918Yll~I 0'16Q~21Q~, '<JQQ6Q §~Q QQl!(JIQ ??YJ . 

«JIQ6116Q 6Q~l!(JIQ('J~ I Q~ 9eJ41Q~1Q '<IQ 6Q~I§~ ('J~g QQ I 

i;(J~Q 8.00 a.m. 10.00a.m. 12.00Noon 2.00p.m. 4.00p.m. 

£T16Q~21Q~,6Q 

g1<Jf1IQI 100.4° 102.4° 103.6° 104.0° 102.8° 

C'JQoG 6Q~I~~~ ??Y,ll.1 g<qiY11g~Q Q@Q ~~Q QQ I 

(i) C'Jt:JQI~ 3.00 Q~I «1YIQ6Q 6QIQ1Q Gl8Yll~I 6Q69 C'.l.QI? 

(ii) 6QQ QYIQ6Q 6QIQ1Q 91t:JYll~I 103° O'IQ~21Q~, C'.l.QI ? 

6.00 p.m. 8.00 p.m. 

102.0° 100.8° 

2. ??Y,l QIQ6116Q C'.l.QI GeJ41Q~1~ (time-Temperature) 6Q~§~ Yll~Y16Q gg1~ QQ I 

«lYIQ (in hrs.) 8a.m. 10 a.m. 12noon 2p.m. 4p.m. 6p.m. 8p.m. 

Glt:JYll~I (in °F) 100 101 104 103 99 88 100 

«lYIQ (in hr.) 7a.m. 8a.m. 9a.m. lOa.m. lla.m. 12noon lp.m. 2p.m. 

t:JQ()QQ (in k.m./hr.) 30 4, 60 50 70 50 40 45 

.s 

Q~tJI~ 0-5 5-10 10-15 15-20 20-25 25-30 

QIQfl.IQ91 8 13 22 30 24 12 
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5. 130 ~61 Q4~--Q Q~91 6'<1.~. Y1186Q gYJ '<llQ6116Q QWKJIQ~· I '<l2 9eJ4Q 6rngsqg4 

6Q~ IQ~ ~~g QQ I 

Q~I( 6'<1.~.6Q) 145 15: 155 165 165- 175 175-185 185-195 195-20~ 

~IQA.IQQI 3 35 ' 48 ·32 IO . 2 

6. 6Ql~'<l Q~6Q eJ_QI 205 ~61 Ql~'tl'iiQ Yll~Q ~~ gYJ '<llQ6116Q Q~IKJIQ~ I '(32 geJ4Q 

E>rngsqg4 6Q~1Q~ ~1;;g QQ 1 

Yll~Q ~g 100-150 150-200 200-250 250-30( 300-350 350-400 400-450 450-500 

QIQA.IQ91 25 33 40 31 30 22 16 3 

7.8.3. ~6~1'2llfl. (Histogram): 

QIQA.IQ91 '<llQ'6116Q (iQI Q~~l'iiQ Q~IQ§1 W£~~Q QI~ (3 '(]21Q QIQA.IQgl~ Q~fl QI~ 

~6tl E)gQ ~IQ9Q2Yllg ~1;;g QQ gYJY169 Q@ 9eJ41Q~1Q 26~1~Wl ~--g QQIKJIQrn6Q I 

'<llQQ1-14 '<llQQ1-15 

~~~I~ 5 6 7 . 8 9 10 Q~~l'ii 0-5 5-10 10-15 15-20 20-25 

~IQA.IQ91 12 21 ' 28 24 16 8 QIQA.IQ91 8 18 28 . 22 12 

(Q2 7.5) ~ ~ (Q2 7.6) 
~QI: QIQH.IQ91 ~~Q ~~6Q ~~ Q~~ 0 g~l~IQ 6VJ.lii} ~£~1Q1 QJ0~41~~Q ~Yll~Q6Q 

Q~ t'.l~Q QtJQ ~I~~ ~9g 621Q ~ii'§ I Q2J Q~~l'ii ~~6Q 0 01~ 4 tiri4G) ()<q.lij} ~gKJIQ1 
~ ~ ... 
gt'.JI g KJIQ 4 01~ '<1°~41~~~ ()q,lij} ~~~IQ1 ~Yll~Q6Q ~12161 rn~~ "11£Jg QQIKJIQ~ I '<JQg~ 

~M_. 5 621QeJ_QI~ 6'<1Yllgi 4 01~ ~99 QQl~IQ~ I W'<l~Y!lg gQYI ~£Kl!Q1 Q~~I.- 5 Q 

~IQ 4.5 ~ 5.5 tiri4~ '<JQ0 ~g4~~QQ Q~IQ 9Q£~1Q1 g~l~l'<l 1 

QIQ QQ~ QIQfllQ91 '<llQ611 ~~~~ 9eJ41Q~1Q 26~1~1q ~--gQ ~g4 '<JQ g~g1 9~ 
5.6 6Q Q~IKJIQ~ I . . . ~ 
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1.8.4 l'G 6Q'c\f (Pie-chart 91 Circle graph): 

<Cl
0 £121G' G'eJY~ ~6~Q QY1Q6Q '<JQ 'i16llQIQ 6~gQ W~rn§Q ~0~~60 gQI~ QQl'1IQ 

~§' ~~ QQlfJIQeJl'<J I ~~6Q '<I ~QIQ §2Q '<JQ ~YJ.<n'I Q~lfJIQ~ I 

6Gl61~ '<IQ ~i'l~~I~ 240 ~61 Q~'OllQ1~ 6QYll'W~Q Yll~Q 6QW 2'.J~fJIQ1 ~YJ QIQ6116Q 

QQ~ ~IQ6Q g~I~ ,~QlfJIQj I 

QIQ~l-15 

Q~'OllQ1 Q0~YI Yll~Q 6QG''W Q1Yll 
I 

30 1000 £1~1 Qfl.I gfl~ 2'.J~Q 
80 700 £1~1 Qfl.I G'flG'l 2'.JCJQ YllXJI 1000 £1~1~ Q~ 
90 500 £1~1 Qfl.I gfl~ ~~Q Yllg 700 £1~1~ Qyt 
40 500 £1~1~ Qyt 

- - --Q86Ql9 G'eJYi '<IQ ~Gl 6Q~6Q ~Gill~ QQQI~ 626Q, '<JQ ~GllQIQ 6~g~ ~IQ£1 2'.1°<51 

( ~6llQ~I) ~IQI QO~Ql9 'OllQ 6~G11Q Gi'~'OllQ1 Q0~YI~ -<J8Q «J_§G' Gi'Ql~Q 6'10Q ~QGi'91 
cti'IQ~Q 6~gO~Q 2'.l~rng 01Q6~G11Q Gi'~01Q1 Q0~YIQ 2'.l~al6l Q6Q' QYll<n' 62Q I 

:. 'i16lQ~I 'OllQ~Q 6~209Q ~~81G'= 30:80:90:40 = 3:8:9:4 

Yll§t ~~lfil~ 6la~ ei~19~ 6~fil~ 6Q§'1Q 6QIG1Yll~ OQY1161Q ~~16' I 
:. ~Gl991 01§~Q E>Gi'§'m E>~IG1Yil<W~Q ~~mg = 3:8:9:4 

~6lGi'"I ~l~§Q 6Gi'§'1Q 6Ql~Y!l'ft"Q 0IY11~ x0
1, x0

2, x0
3, x0

4 ~2'.J~ I . . x 3 
0~6Q x, : x2 :x3 : X4 = 3:8:9:4 ~I X1 +X2 ;X3 +X4 = 3+8+9+4 

3 . 3 . 
QI x1 = 24 x (x1 +x2 +xJ +~4) = 24 x 360 = 450 

( ·: QYl~ ~Gl~~IQ 6Q§'1Q 6QIG1Q 8QY11G1Q QY,ij = 360°) 

6'<128§ x = ~ x 360° = 120° X = ...2._ x360° =135° '<1Q0 x = ~ x360° = 60° 
2 24 , 3 24 4 24 

~~QY : 6Q§'1Q 6Gi'IG1Q 8QY11Gl q_~ '<1°~YGi' §~1 'W 626Q '<121Q ~IQ~Yll'W 6Gi'Q9 ~~16Q 
gQI~ Gi'Ql'11'<1 I 6Q§'1Q 6Gi'IG1 ~~Q QIQ611 QIQ~l - 16 

~~ 6Q9'W Q1Yll 

Qo~IQ 

{<W) ~ 

1000 ~~I (3 9~" 

(~) 700~.-1000~. 

{Q) 500~.-700~ . 

{Q) 500~.~ <Wq 

Q~01Q1 Q0~YI 1~m1~rn91 ~~Q0~YI 

( QIQfl.IQG'I) J 

30 

80 

90 

40 

If =240 
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f 
T 
30 I -=-

240 8 

80 I 

240 =3 
90 3 -=-

240 8 

40 I -=-
240 6. 

6Q§'1Q 6Gi'l61 

0 = -fr X360° 

I 
- x 360°= 45° 
8 

I - x 
3 360°= 120° 

3 
360°= - x 135° 

8 

I 
... x 360° = 60° 
6 

m =360° 



3 QI 4 6'<1 . ~. Q41'<11~ Q~& '<JQ '?Gl ~{;j,9g QQ £'2°'6Q 6Ql61~ 
'<JQ Q41'<11~ ~~ QQlfll'<l (3 6'<12 Q41'<11~ 01~ ~IQQ QQ 6!Jl~l~Q 
'<1121!Cl%Q g~fo 6Q~10. 6Ql61 Q~& QG!Q~IYllg ~{;j,9g QQl!Cll'<l I 

" 
~Q~I ~~Q6Q QQQ QQl~iW11g{;j,9Q q_'O'gl 6QQI~ ~6~ I ~~6QI~ 

£'e.J4~ '?Gl6Q~6Q !JQl<til QQlfJIQ~ I 

~~~1~g1 - 7 ( d) 

I. g~~ '<llQ~1 W:il~(j!} £'e.J41Q~1Q 26&1~1q ~{;j,9g QQ I 

Q~CJI'" 5-10 I 0-15 15-20 20-25 

QIQY!.IQ£'1 16 25 36 22 

Q~CJI'" 5-9 10-14 15-19 20-24 

QIQY!.IQ£'1 8 12 20 16 

25-30 

18 

25-29 

10 

q_'O'gl : '<l06Q !JelYI ~10.£' Q~ 4.5 ~ 9.5 (3 ~910. WQG'Q~ 9.5 ~ l4.5 (3 ~~4 ~~Q 
_ 9Q£fllQ1 §Wfl6Q I 

3. §~~ '<llQ~16Q QQ G'eJ41Q~1 81Q '<JQ 6~ggq_g4 §6~Q 6Q~IQ~ «12 26&1~1¥1 ~'"g QQ I 

'<JoQIQ 0-10 10-20 20-30 30-40 40-50 

QIQY!.IQ£'1 5 IO 8 5 2 

'<JoQIQ 10-19 20-29 30-39 40-49 50-591 

~IQ'<1°~41 15 20 35 10 4 

6'9~1 VI - VII VIII IX x 
~1~'<1°~41 48 60 54 72 36 

6. 6Ql~~ '<lQ QIQ~lglE)Q QQQ Q~Y11g'"6Q ~Q109 Q\ '<1°~41 g~ '<JIQ~16Q 0~lfl1Q~ I '<JQ 

£'eJ4~ ~Q 6Q~6Q !JQl<til QQ I 
< 

00 1984 1985 1986 1987 1988 

~QIW ~Q ~·ia1~1 ( WIQ6Q) 30 36 48 60 66 
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7. 9661 QY§~Q 6£11£1-<J Q~Q ~~ ~£IQ~ ~8 QIQ6116Q QW!(JIQ~ I '<12 t;'~Y~ '<IQ ~@ 61iil~6Q 
gQl<b°l QQ I 

~Q QIQ'i:r: ~l'Q\Y 681~1Q VJl~Y ~!al ~ QQ YIQIYI~ <?.J0Yl04 

~~QQ ( .a12 £1~16Q) 30 - IO 6 12 25 12 13 

8. (a) §8Q liil~ci1~rngSi' QJQ QQ'iij SQIQ ~'CJ.0 1 ~Q 66l98Q.94 ~IQ61 ~ GQ ~Q / '61 QQ I 

~'6]_6Yl'iii'JQ Y16g1£n:rig lii'lflY~~6Q 't;) l£160 QQQi il~rng~Q Q0.~ ~8GG QGJl£JIS!~ I 
8 7 IO 5 7 8 I 0 6 9 
7 6 8 8 6 6 7 5 10 
5 7 7 6 5 9 7 11 14 
6 13 7 8 11 IO IO 9 8 

9 12 14 8 9 IO 11 11 14 

(b) 9~ QIQ611~ '<JQ QIQH.IQgJ §6~Q 6Q~l0~6Q gQl'61 QQ I 

( c) 9~ QIQ611~ '<JQ 26~1~1q6Q gQJ.aJ QQ I 

( d) @~ QIQ611~ '<JQ ~61 61iil~6Q gQI~ QQ I 
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9 6 8 

8 9 8 

8 9 12 

5 12 15 

8 15 7 
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