
(PROBABILITY) 

8.1 Q~~~Q"'I (Introduction): 

~Q ~tJ~ ~W106Q Q~I G2QIQ <(Jgl~I. g§6~1Q916Q QIQ 6gQI~ eJQI 6Q@~ Q~Q §§QIQ 

«lg1~1. Q6£1Q1 £16Q£1, GQeJQI ~6S1 Qll§ gem qQ~IQ tllQQIQ «lg1Qg1, t:1Q1!a1 6QQI~ eJQI ~6S1 

QQ41el1 ~eJYi 'Sig ~CJQIQ QQQIQ <(JglQgl Q941~ Q~Q ~§~ ~~tJ41g Q6Q ~Sll~M, ~e!~ 

6QJS1~£1 ~~g ~62' I Yll~ ~694Q 6!a~6Q §~ g1 §~ <(Jg1Qg1 ~~ I g~ gQ_~ «lg1Qg1 6Q69 ? 

'' ~21~ QSl Yltll~IQ 81QQ ? '' 6QJS1~ ~Q ~£1S11Q <(Jg1QglQ 8QY118~ <(JglQ491 9~ (Probability 

Theory) ~ij 621QeJQI I 

- < - --~1~6Q Q._QIG'g Ql~Q ~~I 6~~ ~94~ 6QIQgQ eJQI I ~~ 6~~6Q ~el ~£11Q QI~ ~9QIQ 

<agl~l 6Q69 ? ~2 g~, ~el ~£11Q eJQI 6QIQY'llg~ Y1~6Q YJ.~4 ~16QI~ Q~Q eJQI I 1654 Y1~21 
QeJI I Chevalier de Mere g1yiQ ~6~ Q4§ ~~I 6~~6Q ~~ 2g eJ6Q I QI§ §GQIQ <(Jg1Qg1 

<a91Q6Q 6«1 Q~G'fi!I Blaise Pascal (1623 - 1662) ~ 6«1 QIQrl.IQ ~~ 8~1~ eJ6Q I Blaise Pascal 

(3 Pierre de Fonnat (1601 - 1655) ~2 ~Q~Sl ~Ql«l1 QQ91ll! 6«1Yilg~ ~~6Q QI§ §§QIQ 

<agl~I «191Q6Q ~l6Ql~g1 Q~eJ6Q ~Q0 g6946Q QI§ §§QIQ «l~IQgl «191G9 «1Y1«141Q «lYiltll~ 
"' ~e!6Q I ..q2 ~ QQ9G~ ~IQI «lYilCJlgQ iCCi~ 2 <(JglQ491 9~ 6~1g~ ~91Q16Q ~~QIQ QQPJQI I 

86Q <(Jg1Qll91 9~~ 6~Q Q~9Flll ~16g t:JQ~~ . Gi'QfJ6Q 6«1~1g~ Yi~~ Jacob Bernoulli 

( 1654 - 1705), P. Laplace ( 1749 - 1827), Abraham de Moivre (1667 - 1754) ~ g1Yi g6~~ 

6~1£141 <(JglQ491 G~Q geJYi qgQ, ~121 1654 Y1~216Q ~Ql~9 621QeJQI, 9121Q Q~Q91 f.!6Q 

t:JQleJ QGlgQG, Christiaan Huygens (1629 - 1695) I 6~Q QQ9Flll«lQ.2 <(Jg1Q4QI 9~~ ~ICJ_~Q 
~ ~ ~Qlg QQW; 6«1~1~ Y1~6Q A.N.Kalmogorov, A.A. Markov~ g1Y1 gE)~~6~1Q4 I 

WI- - - - < 
~m1Qll91 9GlQ ~~ ~6QIQ 6~Q QQIQ~gQ6Q ~~. 6«l~gQ 62QI, 8QleJ Qlll!I~, ~1QQl\l!lg, 

~e}~§, 6~l~g1 ~QQSl, 81Q81QQ Q._Qi~Yilg, QIQg4 QQIQ Q941~ I 
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s.2 QBl9~6'1Q ~IQQI : 

~glQ%'1Q CllQG'll €1Q1~Gl (Experiments) '<]Q0 €J~YGQ~Gl (Observations) Q86Q ~ICJIQg I 
gGJb' 8Q1~Gl QQ '<lQ

0 

6'<1f.!61_ QQQ t191t19Q ty~G Q8'Sl8gl QQl~IQ ~QIQ4GI~ '<1°~416Q ~I~ 
QQl01Qf.!916)_ '<l21~ Empirical Probability ~21~1'<l I ij_~I ~q (Tossing a coin) (3 ~~ 6QI~ 

Q~IQQI (Throwing of dice) Q~ 6Q6GQ €JQ1~G16)_ ~16~ Probability Q Q~ CllQGll 81Q81QQI I 

6Ql~'<l 8,~IQ i((Q~ 81~ Head (H) (3 '<l21Q Q8Q1G 81~ Tail (T) eJl'<l I ij_~I~~ ~q Q6Q H 

Q~I T Q8Q~ ~I~ 8~~', g121 ~6~ g1~1r I £1Q_ ~Q£.l. ~16~ Q281QQI Q, 8~('JQI rn.qi~ Head 

62Q Q~I Tail 629 ? QIQGI '<l2 t191tr9 6§1G1~ §Q~Q ~CJ1g g()2° I tl'Qltl'Q ~121Q ~1~91Q .... 
((JglQgl ~~ '<lf.!81Q 94Q~G ij_~I~ ~g68~ ~eJ91 ~'Y9Gl (unbiased) '<]9° '<l~~Q4 (balanced) 

62QI QQQIQ, 6~8QQ tl'QltfQ H Q~I T 6291Q ((]g1Qg1 (Chance) '<l~lg 62Q('JQ I E>'<l28Q 

~~6£1@ ~~ ~'Y9Gl '<l9° '<lij_GQ4 62QI ~19'514Q; 6~8QQ ~~6£11~ Q~IQQI <t;!IQI '<l('JE>Q 8~f.!91 
~~6£1@ t1Qltr9 ~ell : 1,2,3,4,5 (3 6 8~91Q Qg19g1~m1g62Q('JQ IQ~ ~16Ql~glE)Q '<1QIQ4gl 

6QW 8Q1~Gl (Experiments) '<l9° €1~%9~Gl (Observatio.ns) Q8E>Q 8~4E>Q~g 629 I 

~E)gQ~ : @I ~<Cl_E>Q @I~ IClQQI ~'Y9Gl (3 '<l~~Q4 I <9._GQl0 '<l2 Q6'5J~Gl <t;!0.~ Q4Q21Q g 

Q6Q ~~ Q4Q~Q @@ ~'YQGI (3 '<l~~Q4 691Q CIQ §~l~l'<l I 

~Q'I : Q~Gll (Event) : 6£1@'<l 8Q1~G16Q QlJ_§f.!QI Q~g t191tl'Q ~~£.l. 6~6§161~ '<1°~4Q 
tr91t19~1g~ Q~IQ QQ91 <t;!IQI 6£1@'<l Q£1Gll QlJ_§eJl'<l I QQl2QG1(,(J~8 @I '<lQeJQ ~<a_ Q6Q tl'Q 

T Q~I H 629 I '<l016Q l((Q6£1@ Q~Gll QlJ_§QI 6QIQ Q291~ 629 I 

~IQ, §~ 6Q6gQ 8Q1~Gl IC12 ~G 6291 ~121 <t;!IQI QQIQ4GI 96l~ ~~QI ~I~ 8El~ ((IQ~ 
621{D)81Q9 I 

cyem £JQ1~'1, YJ_~I ~~(Tossing a coin) : 

tyeJ6~ 6£11~-<l @I~ 10 eJQ ~<Cl_ QQ91 I ~16~ g1~6lr eJ6Q £1Q_ Q6Q, H Q~I T 8~9 I ~I((] 
6£1@'<l IC11QG11 '<l8Q g"~G QQ91 6~QC'J6Q 10 eJQ £1«l_6Q 8~f.!91 H '<lQ0 T ~ OQ, Ql69 QOQ~ 
rnQ' ('.JgQ8 gQ()Q 6£11~'<l 6Ql~'<l ~Q, (.-') ~lj! 6QQ81Q91 I -c:... 

6~9Q- 1 . ... 
< 

£1«1. ((]0~41 @IQ H 81~ 
l. 
2. 
J . 
.... 
.... ' 

9. 

10. 

< 

@IQT81~ 

11491 

(i) GQ()Q ~' ~ Q~ ~ <t;!IQI 8~eJQI 
'<WJ_QIQ H 81~ ((]0~41 '<l9° ((]ij_CQllQ T 

81~ IC1°~41 ~Q QQ I . 

(ii) ((]ij_CQllQ H ((]0~41 '<l9° @I ~q 

'<1°~41~ 6gQ 6'<1~1~Q ~~~::11g ~Q 
QQ I . 

6'<128§ '<lij_CQllQ T '<1°~41 '<l9° @I ~q 
'<1°~41Q ~~819 ~~ iQ ~Q I 



~eJfo, I 0 6£1 1~ £'q 8/Q QqQIQ H Qo~41 '<JQo '<lqQIQ T '<10~41 ~Q QQQI I 

821 £'q '<1°~41 821 £'((]_ '<1°~41 

Q~ 20 eJQ q21 £"q rnQ' -<JQ0 30 eJQ q~1 £'((], rnQ' Q<!} £JQ1~G1Q Q_gQ1~6l QQQI 1 6'<lel6J. 

9-._QQQ Q21 £'q6Q rn~_e!QI H '<1°~41 '<JQ0 r Q0~41 ~Q QQQI -<JQ0 £l6Q ~gm 6QlrngGl_ ~ICJIQ QQ 

~694Q 8Q1~~ 8/Q ~l~tll§Q '<l 0~41~~Gl_ ~Q QQQI I Q694Q 6~Q6Q 9-._Q QQ 6£11~-<l 6Q~I~ 
6£'~Q Q'i9 QQ '<JQ0 6£'~Q,6J. §~fo 9eJ4 C'.JICJIQ6Q C'.Jl~tJIGtQ Q0~41~~~ gQ QQQI (llQ 6~~1 QQ I 

'<JQ8Q £'((]_ ~0~4 1 (n ) ~6Yl ~6Yl Q~~IQ6Q (H) Q QIQfl.!Qt;il (m) (£'((],6Q rn~_e)QI QqQIQ 

H ~0~4 1 ) f Q g Q£1Q@1 62Q I '<12 £lQ1~G16J. C'.116Yl Q281QQI 60, £'((]_ Q0~41 n ~§ ~Qt;i, 626Q 

H Q Q1Qf'l.IQ91 J ~ ~ I ---- = m "' - 6W I 6QWQ TQ QIQf'l.IQ91 <3 £'((]_ Q0~41Q ~@19 YI~ 2 6W I 
£'((]_ Q0~4 1 n 2 

'<1°6~86Q ~16Yl 6Q{\1QI, H Q Q~IQ4t;il = ~, '<JQ0 T Q Q91Q491 = ~ I '<121~ Q0
6Q9 

Yll~06Q 6Q{\1QI ·P (H) = ~ <3 'p (T) = ~ I 

'<lQ £JQ1~si QQ gYJ 6£'~Q,~ £log QQl01Q~ 1 '<lf.!6Q £'((], Q0~41Q ~~ QQl01Q~ '<lQ
0 

~6t;i4Q £'«1_6Q rn~_f,!QI H Q0~41~ 0~ Q€]Q~ QQl01Q~ I 9Q6Q Q694Q 6~Q6Q P(H) §62..t:lGl 

QQl01Q~ I 

£lQ1~GlQ ~~Q go £1<(1_ Q0~41 (n) H Q QIQf'l.IQ91 (m) P(H)=m 
n 

1 20 13 0.650 
2 50 23 0.460 
3 100 56 0.560 
4 200 107 0.535 
5 500 259 0.518 
6 1000 496 0.496 

'<JQ 6£'~Q,6J. ~~ 60, £'((]_ Q0~41 (n) Q ~~ Q~6Q 6~~ '996Q 8/Qe)QI Q0~41 (3 0.5 ~eJfo, ~ 

0~6Q 81ciQ4 ~60 ~60 Q~ ~I~~ I 6QQ£lQ Q694Q 6~Q6Q T Q OOIQ491Gl_ 'aQ QQl~IQ816Q I 

916~~: H Q Q91Q491 C3 T Q l(J91Q491Q l(J9Jij. = P(H) + T(H) = 1 6W I ( ~66' tJQl~I QQ 600) 

~~m (lQl~~ (~~ 6QI~ QY'IQ91) : 

6£11~'<1 ~~ 6£11£i~ 15 eJQ Q~IQQI I Q694Q eJQ I, 2, 3, 4, 5 <3 6 0~6J. 606§161~ 6£11£i'<l 

Q0~4 1 , 6£11£iQ Q8Q rn46Q ~~401~ 62Q I (~Q~4 6Q69Q 6Ql~6Q Q<!} '<1°~41 8QQ6Q 6'<1~ 
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<;J 0~%i' ~~ ~~ eJl'<J) I ~el~ ~Q1~61 Q§ ~6Xi'%i' eJQ ~~ 6Q@ Q~IQQI £l6Q 6Ql~Q Q£lQGl_ 

6Q~l~IQeJQI «1°~YIGl_ ~~ 6~~~6Q ~Iii', ~~ ~IQI ~~GJ._£1 ~Q~l<n'~6Q Q9Qfii' QQ I 

6~9Q - 3 
~~6QI~ Q~IQQI «l0~YI 

... 
l 2 3 4 5 6 

I 
II 
m 
..... 
xv 

6~~Q.£1. ~6GYQ 0~ ~eJIG, l, 2, 3, 4, 5 (3 6 Q QIQA.IQGI ~Q QQ '<JQ0 ~69YQQ QIQFllQGI 

(3 ~~6QI~ Q~IQQIQ «1°~YIQ ~~£llG!Qi ~Q QQ I '<JOl6Q ~~6QI~ Q~IQQIQ «J0~Yl!Qi ~eJl~6~ 40 

eJQ (3 50 eJQ~ Q~I~ '<JQ0 ~Q QQ 1, 2, 3, 4, 5 (3 6 Q QIQA.IQGI (3 ~«!_ «1°~YIQ ~~mg~~~ ~Q 

QQ I Qg £lQ1~61£1. ~1~£llQQI ~6G%i' O~Q QIQA.IQGI (3 ~~6£1@ Q~IQQIQ «1°~YIQ ~~£11(,' ~ 
W~JIG, 0.166 Q ~Q'Q1Q~1 62Q I 

Q~~l<n' ~~6Q@ Q~l~IQf,JQI «l0~YI (n) ~ ~&' QQl~IQ 6Q@XJ £1Q1~616Q 6QQ~ o~ '4' Q 

- - m - - - - -- -QIQA.IQGI (m) ~ QQl~IQ~ I GQE)Q -;- ~ QQ ~ 6~~ ~~ ~Q~6Q Q£l~ QQl~IQ~ I 

6~~-4 

6Q@ Q~l~IQeJQI «1°~YI 
m '4' Q QIQ~IQ~I 

O~ 4 Q QIQA.IQGI P(4) =__..:= 
6£1@ £191'.!QI '<1°\ll~I n 

(n) (m) 

10 4 0.4 
30 3 0.333 
60 12 0.200 
120 18 0.150 
600 98 0.163 

1200 202 0.167 

~~ m ~ l~., ~ 
'<J016Q Q~Y QQ 6~ n Q Yl_QY6Q ~~ Q'016Q ~ Q ~l<n' 0.166 QA.I 6 <n'Q'01Q6l1 62Q~ I 

1 
'<l016Q Q1°6~£l6Q 6Q~£llQQI 4. Q QJQIQ%'1 = P( 4) = 6 

1 ~ ~ 
6QIWQ l, 2, 3, 5 (3 6 ~6GYQQ «JQIQYGI - ~£161 QQl~IQ£ll6Q I '<J~6Q ~16~ '<32 ~Q1!a61£1. 

6 tl'QitiQ QIQA.IQGI 
'<lQ ~~1~6Q Qt:J<n'1G 62QI 6~, 6Q@'<J tl'~Q QJQIQYGI = Qlij_QIQ 6£11~ g§QIQ «J0~YI 
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Q86Qlg 8Q1~61~~~ 91~6Q , 

(i) 0 < P(E) < I C'.JEJfo, 6~6§JGJQ -QQ gq~ O'QQ QQIQ%)1 0 -QQ
0 1 Yl~l} -QQ Q

0

~41 I 

(ii) 6£11~-Q 8Q1~G16Q O'QIO'Q~~QQ QQIQ4G'IQ QY!ij QQQI I Q2 QYll~ 62Q I 

~fiQ'l : (a) 8Q1~616Q ~Q -QQ gq~ O'Q gijg ~16Q Q6£1, 6G'6Q Q~ O'QQ QQIQ4G'I 1 

Q2 QYll~ 62Q I 

(b) 8Q1~616Q ~Q 6§161Q O'Q 6Q6Q Q QQ_§ ~ EJl-Q 696Q '<l21Q QQIQ491 ~~ I 

69~ 0 ~ P(E) ~ 1 

Q~IQQ61 - I : 6£11~-Q C'.JgQGJ YJ.21~ -QQ Q6b;f 500 EJQ £1«1_ QQl~QI~ gY_l gQIQ6Q l(]Q 

Q~QI I H : 260, T : 240 

g694Q l(]Q OIQ QQIQ491 ~Q QQ I 

C(]YllCll~ : -QOl6Q QYJ_QIQ £1«1_ Q0~41 = 500, H Q QIQrl.IQ91=260 -QQ
0 T Q QIQrl.IQ91=240 

C'.J9-QQ P(H) = 
H Q QIQrl.IQGI 

£1«1_ Q0~41 

6Q28Q P(T) = T Q QIQrl.IQG'I 
£1«1_ Q0~41 

Q~4 QQ, P(H) + P(T) = I 

= 
260 = ~ C'.JEJQI 0.52 

. 500 25 

= 240 = g C'.JEJQI 0.48 
500 25 

Q~l2Q61 - 2 : ~Q6£11~ C'.JgQGJ YJ.21~ -<JQ Q6b;f 500 EJQ £1«1_ QQl~QI~ O'Q §Y,1 gQIQQ Ql1 

62QI I 

(i) ~Q£1 H : I 05 EJQ, (ii) 6£11£1-Q H : 275 EJQ, (iii) 6§1GJQ£1 H ~62 : 120 EJQ 

g6941ii' l(]Q £JIQ QQIQ4GI g6t_£:1Gl QQ 6QY11~~Q QY!ij ~Q QQ I 

'<lYllCll~ : ~Q~ H Q HH, 6£11£1-Q H Q HT Qrl.I TH (3 6§161~£1 H ~62 Iii' TT Q68 QQ9 
d..o GI.. .. °"' .... (..... c.... 

QQl~IQ EJl-Q I lii'IQGl ~Q£1 @I~ £1«1_ QQIQ6Q QQIQ4 l(]QIO'Q~~Q 62Q HH, HT, TH, TT I 

QYJ_QIQ £1«1_ Q0~41 (n) = 500 -QQ0 HH Q QQIQ4GI = P (HH) = I0
5 = ~ 

500 100 ' 
~ ~ 275 11 

HT Qrl.I TH Q QQIQ491 = P (HT lii'rl.I TH) = 
500 

= 
20 

120 6 
-QQ

0 HH Q QQIQ4G'I = p (TT) = 500 = 25 ; 

'<1016Q §Gt_~G' QQIQ491~~QQ QYlij = P (HH) + P (HT Qrl.I TH) + P (TT) 

21 11 6 21+55+24 100 
= -+- +-= ---1 

100 20 25 100 - 100 -

~~l~Qt;l - 3 : 6£11£1'<1 C'.JgQ61 ~~ 6£11£1~ I 000 EJQ Q~IQ QC'.Jl~QI~ ~6Q goo XJ'Q ~§Q 

Ql1 6~QI I l(]Q : , . 2 3 4 5 6 

QIQrl.IQ91 : 150 157 149 180 179 185 

'<12 GEJ4'i Q£:16~1Q QQ (i) 6 Q QHIQ4G'I, (ii) -QQ C'.Jq<qt Q0~41t.l§QIQ QQIQ491 (3 (iii) 2 

Qrl.I 4 Q QQIQ4G'I ~Q QQ I 
11521 



'3~1~1~ : ~OIGQ 6~1~, £.1Q1~Gl '<lo~41 (n) = lOOO 

(i) ~Q 6 Q '<1QIQ%'1 = P (6) = ~= 0 185 
1000 . 

(ii) ~Q l Q QIQtl.IQQI = 150, ~Q 3 Q QIQtl.IQ91=149 (3 ~Q 5 Q QIQtl.IQ91=179; 

~Q~Q ~Q ~SfJ_<ii\ 62QIQ QIQtl.IQQIQ '<l~ij = 150 + 149 + 179 = 4 78 

<:i9Ql
0 ~q~ '<1°~41Q '<1QIQ4QI = 478 = 0 478 I 

. 1000 . 

(iii) 2 Q QIQtl.IQQI = 157, 4 Q QIQtl.IQ91 = 180 · , 

<:iQQl
0 

2 Qtl.I 4 Q QIQtl.IQQI = 157 + 180 = 337 I 

~ 337 
:. 2 Qtl.I 4 Q '<1QIQ491 = - = O 337 

1000 . 

Q~li?Q~ - 4 : ~Q '<12Q6Q P)_QI 2000 ca0~4Q Q@QIQQ ~19\;i £.trcl46Q~Gl£.l. §~Q'Ql_Q Qe.14 

Q£1Q'i 62QI I 

QIQQ ~19~ QQ'<l GQ@~ Q~GQ Q~P)_QI QI§ ~~faGll '<1°~41 
< 

(Q@6Q) 0 1 2 3 3 £1 Q~ 

18 £1 29 440 160 llO 61 35 

30 £1 50 505 125 60 22 18 
< 

50 £1 Q~ 360 45 35 15 9 

~2 Qe.14~ Q4Q21Q QQ §Y)Q'Ql_Q 6~~ 'OJ_§Q6Q '<1QIQ4QI §Q QQ I 

(i) 18 £129 Q@ QQ'<lQ QIQQ QcgE)Q OQ, 3 E)Q@ ~Q~Gll Q~IQP)_Q; 
< < - - < . 

(ii) 30 £150 Q~ QQ'<lQ QIQQ Q~GQ ~Q QqGQ 6QI~~ ~Q~Gll Q~IQP)_Q (3 

(iii) GfCl 6Q1Gl~ QIQQ Q@GQ 6Q1Gl~ ~Q~Gll Q~IQ 9P)_Q I . 

'<l~l~l<n' : £.trcl46Q!EG16Q '<lYJ_QIQ Q@ QIQQ\;i '<1°~41 = 2000 
< < < -

(i) Q@~) ~ ~Q~Gll Q~IQP)_QI 18 £129 Q~ QQQ · QIQQIQQ~ '<1°~41 = 61 

. < < < ~ < ) 61 
:. p (18 £129 Q~ QQ6Q Q~~3 ~ ~Q~Gll Q~IQP)_QI = 2000 

< < - - < (ii) 30 £150 Q@ QQ6Q Q~~ ~Q Qq6Q 6QI~~ ~Q~Gll Q~IQP)_QI QIQQ~ '<1°~41 

= 125+60+22+18=225; 
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!. 

1 

3. 

.+. 

P ("or. so "'"' "' ~ ~ "' 225 125 _, UJ.. Q~ QQ6Q Q~6Q ~m ~yt6Q 6Ql£1'{] "i_Q£1611 Q£11QQI) = 
2000 

= 0.1 1 

( iii ) Q~~ 6§161~ ~0£1611 Q£11Q ge!QI 919Ql;i ((] 0~41 = 440 + 505 + 360 = 1305 ; 

: . P ( lii'661 919Q 6§161~ QQ£1611 Q£11'{] g12') = I JOS = 0.6525 I 
.... 2000 

~~~1~g1 - 8 (a) 

6Q l ~'<J C'.J 'i]Q61 8_~1Gl_ £1«1_ Q()Q 09109 ~~Gl_ 'i91C'.J I 

6 l ~'<J CJC(JQ61 ~~ 6Ql£'Gl_ QglQ()Q 09109 ~§Q Q61 62Q ()Q~ I 

6G l~ 'G 2J 'i]Q61 @llil_ eJ()Q £1«1_ QQIQQI I 09 H Qfl.I T ~QQIQ «1Y31Q%'1 611i'60 ? 

E:Q i S'~ ~ £" 6Ql£'Q eJ6Q QglQ6Q 09 < 7 62QIQ <arl!Q401 6Q60 ? .... ... ... 
~;;;i S' 8_~ 1 Gl_ '<JQ ((]()g £1«1, QQIQQI I 09 HH Qfl.I TT Qfl.I HT Qfl.I TH ~QQIQ «1HIQ401 

()Q60 ? 

6. 6Ql£''<l ~()Q~ 6~96Q \ii'661 Q41£1,«l,Yl41g, 30 Qlij\_ 6~Q 6 ~ QQ_Gl._ «11Yll (JIQ QQIQ e!6Q I 

QYl£1,«l,YJ41g, (i) Qlij\_Gl._ «11Yll (JIQ QQIQQIQ (ii) <a1YJI tJIQ g QQIQQIQ «JHIQYOI gb2._861 QQ I 

7. 6§161~ '{]Q «12QQ ()QgQ rn~rnQQ <a9g1 305 Qg rnQ' 2008 Y1~216Q «104 62QI I 
c:-

606Q 6§161~ QQ«JQ rn~rn£1 'i9g1 2J<a04 62QIQ «191Q40I g62_861 Gi'Q 1 

8. 6£11£''\J ~lg6Q 1500 8QQIQ (l<it~I (randomly) QU'IQ()Q I 8QQIQ()Q e!QI ~C'.J YJlgl;i 

'<1°~4 1 «l~QO OeJ4 g8 6£1~Q_6Q QC'.Jl(JIQ~ I 

8QQIQ6Q ~2J «1°~41 0 1 2 

8Q01Q «1°~41 211 814 475 

606Q 6~ 6§161~ '{]Q 8QQIQ()Q 

( i) 9Q£' ~2J e!QIQ (ii) 6£11~'{] ~C'.J e!QIQ (iii) 6§161~ ~2J ge!QIQ; «191Q401 gQ861 QQ I .... c:-

09109 gg~H ~Q~H 6QI~'{] H 6§161~~ g()Q' H ... 
QIQfl.IQOI 60 180 195 65 

~8Q<Q19 <aYlJQYOI ~62_861 QQ I 

( i ) P (9~£1 H), . (ii) P (~g£1 H), (iii) P (6£11~'{] H), (iv)P(6§161~~ g()QH) ... 
Q86Q ~~fo <a91Q401 YJlgl;i <aYJij ~b2._861 QQ I 

f 1541 



10. 6£11£i'<l 6£11£i~ 800 eJQ £1~1£1QI I 6£11£i £l~IQQl6Q £1~e1QI £1'9Q QIQYJ.IQ91~ §Y) 

~IQG116Q QC'.ll!(JIQ~ I 696Q Q69%i' £1'QQ «m1QY91 §Q QQ I 

£1'Ql£1'9 I 2 3 4 5 6 

QIQ~IQ9 1 144 152 136 128 11 8 122 

8.3 6Q~, b'~ Q(l6Q ~ICllQb' QHIQYb'IQ CllQGll : 

6'<1~, Y11~Y16Q '<lrnQY91Q '<1°~1 l3 CllQE;l! Q~b'llll Kalmogorov QQlg QQP,!6Q I 

Y16gQQ '<IQ C'.lQQGl 8_~1~ ~<cl. QQl£1~: 1 I 0Q H 8 T Y1~~ 6!()6QlE;Jca 6£1 1~'<1 8~Q I '<1Y1@ 

£1'Ql£1'9 Y11g~ 6'<1~, S 626Q, S = {H,T} 62Q I ( 1) 

'<1016Q 6'<1~, S ~ <Cll~~ 6~'<l (Sample space) ~211()1'<1 I 6'<1Q£1Q 6£1@'<1 @I~ ~QeJQ ~«1. 

Q6Q £1Q1~G1Q '<ll~Q 6V.1«1.S = { HH, HT, TH, TT } 62Q I (2) 

Y16cri'Q~ 6Xl, 6Ql~'<I ~I~ ~Q2JQ ~'<°l QQQI <3 ~Q~ ~I~ '<IQ <Cl6Q' 216Q ~'<°l QQQI 

'<I ~Q 61S~6Q <Cll?fQ 6~'<l <CJY!lcri' I 

6'<12t:iQ '<JQ §Q6£1~ ~~ 6£1@~ ~6Q £1~1Q6Q £1'91£1'9 1, 2, 3, 4, 5, 6 Yi~~ 61() 6Q1Gica 

6£11~'<1 62Q I '<1016Q '<1Y1@ £1'91£1'9 Yilg~ 6'<1~, C'.lell9, '<ll~Q 6VJ«l. S = { 1, 2, 3, 4, 5, 6 } 

Q~€11 (Event) : '<IQ (]Q1~G16Q '<ll~Q 6V.1«1. S 626Q '<121Q 6!()6Q1Gica Q86'<1~, (Sub set) 

E '<IQ Q~Gll I ~el19, '<IQ Q~Gl l E c S I 

QQl2QG1 ~~8 , 6£11~'<1 @I~ eJ6Q ~c;q_ Q6Q Q~Gll E: ig6'<1~, <J>, {H }, {T}, {H,T} ~ 61() 

6Q1Gica 6£11~'<1 I E = <l> ~ QIQY6Q C'.ll6Y1 9Y)G'Q19 Y16g QQI~ QQ 81QQI I 

E : @1£i eJ6Q ~«1. 62~ £1'Q H <3 T ~ 6Q1Gl~~ ~62' I 

6'<1Q£1Q E = S ~ QIQ46Q QQI~ Q6Q E : @@ eJ6Q ~<cl. 62~ £1'9 H Q~I T 

E = {H} Q C'.lel @1£1 eJ6Q ~c;q_ 62~ £1'9 H '<JQ0 E = {T.} Q C'.lel 62Q~ @@ eJ6Q ~<cl. 62~ 
£1'9 T I 

<Cl0 Fial : '<IQ £JQ11S€16Q <Cll?fQ 6~'<l S 6~6Q, S Q E>Xl 6"1€1~ Q£l6<Cl~, E '<IQ Q~€11 <3 E 

EQ Q£1IQlg«J•~41 IEI 
Q~€llQ <CJal91lb'I p (E) = SQ Q£11Q1g <a0~41 ISi 

(": S ={H, T}) 

IEI 1 . 1 
E = {H } 626Q, I E I = l <3 P(E) = ISi = 2, E = {T } 626Q IE I = 1 <3 P(E) = 2 , 

0 2 
E = <!> 626Q, I E I = 0 <3 P( <!>) = 2 = 0 , E = S 626Q I S I = 2 <3 P(S) = 2 = 1, 

~~19Q€1 - 5 : 6Ql~'<l YJ.21~ ~Q eJQ ~<cl. QQl£16Q £1'9 ~Q~ H ~~QIQ '<lg1QYg1 9~£1Gl QQ I 

<CJYllCllcri' : 6Q@'<l @I~ ~Q eJQ ~<cl. QQl£16Q £1'9 ~§Q HH, HT, TH <3 TT I 
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~\;'QI• Ql?tQ 6Q<,(1_ S == { HH, HT, TH, TT } :. ISi == 4 
IEI I 

Q6l Q~611 E = {HH }, 6\;'6]_ I E I = I ~9Ql0 P (E) == P ( {HH}) = Isl = 4 I 
~~~ : ~Q OQ ~9 Qyt6Q 6£11~-<l H ~l~I QQl~l'<l 6t;'6Q E == {HH, HT, TH} t3 IEI = 3 

~9Ql0 '<l 6!a96Q p (E) == i5.! = 3 
- ISi 4 

Q~l~61 - 6 : 6£11~-<J liU.~ 6£11~'1 eJ6Q Q~IQQl6Q rn;;i '<JQ 6~~ Q0~41 OIQQIQ ((]glQ491 §b)_861 

00 I 

~Wll~I~ : 6£11~-<J liil_~ 6£1@'1 eJ6Q Q~IQ6Q O~~Q l, 2, 3, 4, 5 t3 6 I 

~9Ql
0 

Ql?tQ 6Q'<l_ S == { l , 2, 3, 4, 5, 6 } :. ISi == 6 

Q6'! £1~611 E = {2,3,5}, :. IEI == 3 

. . p (E) == IEI = 3 = I 
ISi 6 2 

(goo) 

~~~1~g1 - 8 (b) 

l . 6£11~-<J @llii (i) eJ6Q, (ii) ~QeJQ ~<.q Gi'6Q Ql?tQ 6Vi1«1_ ~§'l_ 6Q~ I 

2. 6£1@-<J liU.~ 6£1@'1 eJ6Q Q~IQ6Q Ql?tQ 6v.l'<l_ ~ Gi\61 62Q 6Q~ I 

3. 6£11~-<J @llii eJ6Q ~<.q Gi'QIQQI I Q~611 E = {T} 6~Q QQIQ491 P(E) §b)_861 Gi'Q I 

4. 6£11~-<J @llii ~QeJQ ~<.q Gi'6Q Q~61@ ~§ 6~6Q 6Q@'<J T ~IQQIQ QglQ%11 §b)_861 QQ I 

5. 6Ql£''<l liU.~ 6Ql~lii eJ6Q Q~IQQl6Q Ql?tQ 6v.l'<l_~ Gi\€1 62Q 6Q~ (3 E Q~611£' tfQ 5 GJ. Qyt 

626Q Q~611£'1ii QQI~ Gi'Q I 

6. 6£11£'-<J liU.~ 6£11£''1 eJ6Q Q~IQQl6Q gYJQ~Xi' Q~QI 911~ QQIQ491 gb)_8€1 GQ I 

(i) E : OQ 5; 

(ii) E : OQ '<JG q~ ((]0~41 ; • [ '<l016Q OQ 2 §A.I 4 §A.I 6] 

( iii) E : OQ '<JQ ~q~ ((]0~41 ; [ '<l016Q OQ l §Fl.I 3 §A.I 5] 

(iv) E : OQ '<JQ Q0~41 k < 5 [ '<l016Q OQ ~§Q 1, 2, 3, 4 ] 

7. 6£11£'-<J 8_~ Q96Q CJQI, g1Q, QQI, 2QQ~l · (3 ((]~~ QIDrQ '<JG ~IGIQQ 5 6£11£' YllQQ 6£11~ 

~5i I 6£11~ 6Q@ 8_~ §g~ 219 qbllQ Q91QQI I ~~~ Q~611 ~~Q QgjQ491 §oo61 00 I 
c.... 

(i) E : 6£11£'~ CJQI (ii) E: 6£1@£' CJQI §Fl.I QQI §A.I g1Q 

8. 6Ql~'<J Q41£l6Q l, 2, 3,. .... 13, 14, 15 6Q~l~QI 15 ~ GI~ ~~ I Q41£l~ 6Q@-<J GI~ Ql21Q 

QQQllii 62Q I gYJ Q~Xi' Q~611911g~ ((]glQ491 gG),_8€1 QQ I 

( i) E : OQ 6£1@-<J 6~§G Q0~41 EiQ~l~QI QI~ I 

(i i) E : OQ EiQl~'<l q~ ((]0~41 EiQ~l~QI {iill~ I 

••• 
1156) 



~~~Hii'~1 - 1 (a) 

1. (i) e . (ii) e;, (iii)=, (iv)=, (v) c, (vi)"*; 2. (i) {3, 4, 5, 6} , (ii) { 1, 2, 3, 4, 5} , 

(iii) { l, 2, 3, 5, 6}, (iv) { 5}, (v) { 3}, (vi) <1>. (vii) { 3, 4}, (viii) { 1, 2}, (ix) { 1, 2, 3}, 

(x) {6} , (xi) {4,5},(xii) {5,6} ;4.(i) {1,-1}, (ii) {2,4}, (iii) <1>, (iv) {O, 1,2,3} 

5. (i) {a, b, d, e, P}.-(ii) {a, b, p, n, m, x, y}, (iii) {a, b, p, m, y}; 

7. (i) A B 

~ 
(ii) A B 

~ 
(iii) A B . 

• (AnB)u(A-B)=A (AnB)u(B-A)= B (AuB)-(AnB=(A-B)u(B-A) 

9. 120 - 116 = { 17, 18, 19, 20}, 1
16 

-1
20 

={}QA.I<!>; 

~~~19~1 - 1 (b) 

1. (i) { 1, 3, 5}, (ii) E, (iii) $. (iv) E, (v) A, (vi) (A nB)' , (vii) (Au B)' , (viii) A ~ B, 

(ix) (AuB)-(AnB), (x) $,(xi) AnB (xii) A' nB' ; 

2. 6~, Q§ : (i) , (ii), (iv), (v), (vi) ; 3. (i) { ± 1, ± 3, ± 5, ...... } , (ii) E (3 <!> (iii) 11; 

~~~19~1 -l(c) 
1. (a). (i) 12, (ii) 2; (iii) 3, (iv) 6, (v) 13, (vi) 4, (vii) 7, (viii) 12 ; 

(b ). (i) x = -2, y = 3, (ii) x = 2, y = 3, (iii) x = ±2, y = ±3, (iv) x = 2, y = 1; 
(c). (i) {(l, 2), (1, 3), (1, 4), (2, 3), (2, 4), (3, 4)} (ii) {(2, 3)}; 

2. 15; 3. 90; 4. 31' ; 5. 30; 6. 50; 7. 35, 40; 8. 5; 9. 52; 10. 11, 34; 11. 500; 12. 60,100; 

~CCi~19~1 - 2(a) 
1. (i) T, (ii) T, (iii) F, (iv) F, (v) T, (vi)T, (vii) F, (viii) T, (ix) T, (x) F, (xi) T, (xii) F ; 

2. (i) -±,(ii) - ~,(iii) 0, (iv) 1 (~1-1 ), (v) ~ (vii) 2, (viii)3, (ix) OOIQ, (x) 0, (xi) N, (xii)-1; 

3. (i) d, (ii) a, (iii) c, (iv) a, (v) b, (vi) b, (vii) a, (viii) c, (ix) c ; 4. 00, Gl'IQG'l 2 -QQ El~ ~I; 
8. g12, QIQ617 + 5 = 12 (3 -.Q21 q<qi,; 9. 29, 50 (3 77; 10. Q, Gl'IQ61 -.Q21 ~~Q~ E>~QgQ_~G? 

~ ~ 131 - 3 300 34 6 14 -l5 
OOYJQQI~; 11. 

1000 
; 12. 0.3 1 . q1 = , p2 =- , ·ii ; . Q~ ~0~YI = 15 (3 ~IQ 

- I 5 9 I 9 39 79 5 I I 23 -- . I 
~0~YI = -

1
-; 15. 

40
, 

80
, 

160 
(3 

320
; 16. -12., - 24 ,-

48
; 17. 3.857142; 19. (1) '9 

.. I ... 89 . 37 123 . 289 ( .. ) 49 ( ... ) 69 (' ) 4 ( ) 641 
(n) 9 (m) 99 (iv) 99, (v) 999, (vi) 900, Vil - 90, Vlll 10, IX - 33' x 49500 

20. (i) l (ii) O (iii) 1 (iv) 1 (v) ~ (vi) 1 (vii) 2\ 

( 1S7] 



~~~1~g1 - 2(b) . . . .. 
l. (i) c, (ii) b, (iii) a, (iv) c, (v) a, (vi)d, (vii) d, (viii) b, (ix) c, (x) b, (xi) a, (xn) a, (xm)d 

2. (i), (ii), (iv), (vi), (ix), (x), (xii), (xiii), (xvi), (xvii) - Qg4; 

3. (i), (ii), (iii), (iv), (v), (x), (~i) ...... 8Q6YIQ, e!Q~~ e!8Q60Q; 

4. (i) ~, (ii) ~, (iii) -Ji , (iv) e!IQ<;j!, (v) _4+.J3 (vi) l (§~I -1), (vii) P :t 0, 

(viii) R, (ix) 7t, (x) O; 5. (i)-? (vii), (ii)-? (ix), (iii)-? (iii), (iv)~ (ii), (v) ~(iv), 
(vi)-? (viii), (vii)-? (vi), (viii)-? (i),(ix)-? (v); 

6. (i) Ji (3 - J2, (ii) 2J2 (3 -1 +J2, (iii) J2 -1(3J2+1, (iv) J2 -1 (3 Ji+ I, 
"' 

(v) J2 (3 ,/3 (vi) J2 (3 -J2, (vii) J2 (3 J6; 7.· (i) o, (ii) I (Q~l -1) (iii) g12, QIQSl 

~21 62QI elel 0 ~IQI QIQ QQQI fll21 e!Q@Q, (iv) J2 + 1 (3 Ji - l, (v) 4 +Ji (3 3 -Ji 
(vi) QQ6Q e!QQ§ (6QQ~ 8Q6YIQQ QQ~ fJQ 2 §~I 5 QQl'ti'Q Q~~Gi_ ~I§ - E;rn;;gE;Q6~ 

£l.8~ QQ§) 911~ 8Q6YIQ 6~~6Q 651<;;-isq_§Q 01~ el8Q6YIQ 6~~6Q e!Sl 651<;;-isq_§Q I 

8. (i) 9J2, (ii) I OJ2, (iii) 0, (iv) 18.J3; 9. (i) JiO, (ii) 10, (iii) 7, (iv) 90 

10. (i) ~,(ii)~, (iii) 2-J3, (iv) (.J5
4
+I), (v) J3 - J2; 11. el8Q6YIQ, QIQSl ~21 e!QQ§ 

~ ~ 2( J3 -2) ("') ( {;:;- ) 
(3 e!Sl q_gg q_gQ 'ti'calYIQ I 12. (i) 7,(ii)7.2, (iii)2.4, (iv)47t; 13.(i) , 11 2 v2 - l , . 

3 

(iii) 2
(
3-J2), (iv),:2 -1, (v) 5(3+.J2), (vi) J6 +J3 -.J2 -2, (vii) Jlo-J5-J2 +2

, 
7 7 . 3 

( '"" ) 2+Ji-.J6 (" ) 5J6- 2Jl5- 3JIO+I 2 . 14(")8 ("")12· 15(")2-l. ("")_?__!_~ Vlll 
4 

, IX 
12 

, . 1 , 11 , . 1 , , 11 I I , I I , 

(iii) ~7 , -~ ; 18. 2 + 4'J6; 20:(i)a, (ii) 3, (iii) 81; 21. (i) a-b, (ii) 1- a, (iii) 1 - a, (iv) 

x+y, (v) x-2 + x-1y-1 + y-2; 22.(i) x-i y-tz -i, (ii) xyh-i, 25. (i) 1, (ii) 1, (iii)_!_ 
. 2 

28. (i)-4, 10 (ii) 10, -12, (iii) 2, -1, (iv) -
3

1
, -3; 29. (i) 2_ 3.JS (ii) i_ Ji (iii) 2 - J3 

4 4 7 7 

(. ") 1 ;=;C11 1 (". ") 5 5 . 3 ~ 3 11 x < - 1nr4 X > 111 - 3 :::; X:::; 3 (1v) x:::; --
2 
Q~I x;;:: -

. 2 
8 ~ 2 

(vi) x :::; -7 Q~I x 2: 7 

~~~1~~1 - 3 (a) 

1. :~ y9
, 7y8

, - 8y4, l.4y3
, fi. y2, J3 y; 2. 12x2, -5x2; -3x, ; , ~ x3, J3 x3; 

15, 
1

8

1
; 10x4 ;3.(i)-5,j (ii)2x2,-; x2 (iii)x3 -l,2x3+5x (iv)x2-5x+2,2x2 

- 3x - 7,(e!~~QQl2Q6191~Q@Q 1);4. (i)y3 +2y-2, (ii)2x4 +x3 -3x2-4,(iii)x2-1, 

(iv) 4x3 + 2 x2 - x + 4, (v)z3 + z2 + 6z - 5, (vi) 9xyz, (vii) x2 + xy + 3y2 
[ 158] 



rJ~~,Q~1 - 3(b) 

\. (i) 4, (ii)-4, (iii) 
1
:, (iv) 31; 2. (a) (i)-6, (ii) 5, (iii)-21, (iv) 60, (v)-3, (b) (i)-1 

I ( .. ) d ('. ') l (3 1 . 
(3 - 3, 11 -;•Ill 2 - 2,(iv)ll'3-2; J.(i)x+3,(ii)x-2,(iii)2x-l,(iv)2x-3; 

4. (i) (iv); 5. (i) (3 (iii); 6. (i)-2, (ii) -(2+J2), (iii) J2 -J, (iv)-%; 7. (i) 0, (ii) 9, 

(iii) l l, (iv) -l; 8. (i) (x - 4) (x - 3), (ii) (x - 4) (x + 1 ), (iii) (x - 2) (x + 1) (x - 1 ), (iv) 
(y - 1) (y2 - 2) 

~~~,Q~1 - 3( c) 
1. (i) (x-2) (x-1 ), (ii) x2 -4x+3, (iii) (x2 + y2) (x + y) (x-y), (iv) (2a -b) (2a- b) (2a- b) 

(v) (25 + 5x2 + x4
) (25 - 5x2 + x4) (vi) (1 - a+ b) (vii) 6 (2x - 3y) (3y-4z) (2z - x) 

(viii) 16380 (ix) 3 (a- b) (b- c) (c- a) (x) (x- 1) 
2. (i) (2x+ 1) (x-1), (ii) (2x - 1) (x- 1), (iii) (5x + 4) (x- 1), (iv) (4x + 3) (x - 2) 

(v) (3x + 2) (x + 3) (vi) (7x- 6) (x + 1), (vii) (2x + 7) (x - 1) 
(viii) (4x - 1) (x- 1), (ix) (4x- 7) (b- c) (x + 1) 

3. (i) (5a2 + 4b) (5a2 
- 4b ), (ii) (3 + 8pq) (3 - 8pq), (iii) (2x + 3y) ( 4x2 

- 6xy + 9y2
), 

(iv) (2x- 3y) (4x2 + 6xy- 9y2), (v) (a+ b+ 3) (a+ b- 3) (vi) (2a + 9) (2a + 1) 
(vii) 3y (2x + y), (viii) (8a + p) (7p-4a), (ix) 3 (12a - 3b + 5) (8a - 7b + 5), 
(x) (4a2 + 2a + 1) (4a2 

- 2a + 1), (xi) p (p- 3q2) (p2 + 3q2 + 9q4
), 

(xii) - (a+ 1) (a2 + 5a + 7), (xiii) (5 - 2x) ( 4x2 - 8x + 7), (xiv) 5p2q (8p2 + q3
) (8p2 

- q3
) 

(xv) (a+ 3) (a2 + 3a + 3), (xvi) (2x-1) (4x2 -16x + 19), (xvii) (a+ 2b) (a+ 2b) (a+2b) 
(xviii) (a+ 3) (a+ 3) (a+ 3), (xix) (2-3p) (2-3p) (2-3p) (xx) (b- c)(b- c) (b- c) 

4. (i) (a2 +a+ 1) (a2 - a+ 1), (ii) (a2b2 + ab+ 1) (a2b2
- ab+ 1), 

(iii) (4a2 + 6ab + 9b2
) (4a2-6ab + 9b2

), (iv) (a4
- a2 + 1) (a2 +a+ 1) (a2 - a+ 1), 

(v) (x2 + 2x + 2) (x2 - 2x + 2), (vi) 2 (a2 + 2ab + 2b2
) (a2 

- 2ab + 2b2), 

(vii) 9 (2a2 + 2ab + b2
) (2a2 

- 2ab + b2
), (viii) (2a2 + 3a + 4) (2a2 - 3a + 4), 

(ix) (a2 + 2ab + 3b2
) (a2 

- 2ab + 3b2
), (x) (a2 +a- 1) (a2 

- a- 1), 
(xi) (5a2 + 7ab + 3b2) (5a2 

- 7ab + 3b2
), (xii) (3x + y + 2z) (3x + y - 2z), 

(xiii) (4 - 3y + x) (4 + 3y- x), (xiv) (ax- by+ ay +bx) (ax - by- ay- bx) 
(xv) {x(a-b)+y(a+b)} {x(a-b)-y(a+b)}; 

5. (i) (a+ b + x) (a2 + b2 + x2 
- ab - bx- ax), (ii) (2a + b + c) (4a2+b2+c2-2ab--bc-2ac), 

(iii) (a+ b - 2) (a2 + b2 + 4- ab+ 2b + 2a), (iv) (l- 3m- n) (f +9m2+n2+ 3/m-3mn+ln), 
(v) 2a [(a - b) + (b- c)2 + (c- a)2

], (vi)(a2 +a- l)(a4 
- a3 + 2a2 +a+ 1) 

(vii) (x + 6) (x2 - 6x + 12), (viii) (m - 1) (m + 2) (m4 
- m3 + 3m2 + 2m + 4) 

(ix) (a 2 + a
1
2 - 2) (a

4 
+a

2 
+ a

1
2 + a

1
4 ), (x) (r2 + 3r-2) (r4-3r3 + 1lr2+6r+4) 

(xi) 2 (2x - 3y2 - z) (4x2+ 9y4 + z2 + 6xy2 + 2xz - 3y2z); (xii) (a+b-~c) 

( a 2 + b2 + i c2 - ab+ a
3
c + b

3
c-). (xiii) (3a - 2b2 + 5c) (9a2 + 4b4 + 25c2 + 6ab2 + 1 Ob2c - 15ac) 

(xiv)-3 (2x + 3) (3x - 2) (5x +I); 7. 3 (x-y) (y- z) (z- x) 
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~~~19~1 - 3 ( d) 
l. (i) xy, (ii) 2a2b2

, (iii) 3ab2c, (iv) xy, (v) 36x3y6z6 ; 2. (i) x+ 1, (ii) a-b, (iii) 2a -b, 

(iv)(x- 1 )2
, (v) x2 -xy + y2, (vi) 2(a-2b), (vii) x + 4, (viii) 2x + 3, (ix) a + b + c, 

(x) a+ b + c, (xi) a - b, (xii) x - b; 3. (i) 12a3b, (ii) 12a3b4, (iii) 340a3b3c5
, (iv) 12a2b2 

(v) 150x.1y3z3 
; 4. (i) ab(a+b)(a- b), (ii) I2x(x+y)(x -y), (iii) xy(x+y) (x2-xy+y2), 

(iv) 24a2b (a- 2b) (a2 +2ab+4b2) , (v) (x+y)(x-y)3, (vi) x(x+y)(x-y)2 , (vii) 24(a+b)2(a-b)2 

(viii) (2x -1 )2 (x+ 3), (ix) a(a+2)(3a+2), (x) x (2x-3)2 (3x+2), (xi) 2x(x+2) (3x+ 1 )(3x -1 ), 
(xii) (x+y) (y+z) (z+x), (xiii) (a-b) (b-<;) (c-a), (xiv) (a+ b + c) (a-b- c) (c - a- b), 
(xv) (a+b) (a-b) (a2 +ab+ b2) (a2-ab + b2) , (xvi) (a+b)3 (a-b) (a2+ab+b2

) (a2 -ab+b2
) 

(xvii) 3(x-y) (y -z) (z -x) 

~~~19~1 - 3 (e) 
2 2 4xy 

1. (i) X (ii) X (iii) t/ (iv) X (v) t/ (vi) X ; 2. (i) ~ (ii) xx2 ~ Yy2 (iii) 0 (iv) y2 _ x2 
. x -y 

-2y b2 2 b2 6( 2 2) 2 (v) ( ") ( .. ) 0 ( ... ) a + (' ) x - ( ) x 
(x + y)(x - y)2 v1 a+ b vu vm a2 - b2 ix (x2 - l)(x2 - 4) x 6(x + 3)(x - 3) 

x2y2z2 .. x ... . (x-5)(x2-2x+4) y6 -x6 
. x

2
(z+x) 

3. (i) abC '(n) y(x + y), (111) l, (1v) (x - 7)(x2 + 2x + 4) , (v) y6 (v1) y 

3 

( .. ) 2ab ( " ') l (' ) ( ) a-b ( . (a-3Xa-7) . 2x+l (") 2 (" ' ) {' ) x vu ~b2 Vlll lX xy x - Xl) ( 2X 6); 4.(1) -3 2' 11 a , lll y, lV 3 a + a . a- a- x+ x -x-1 

~~~19~1 - 4(a) 

1. (i) ~Wl~ rni' (ii) 3, (iii) 2, (iv) -1, (v) 8, (vi) 2; 2. (i) (3 (iv) ~EiQ~ ; (ii) , (iii) (3 (v) - ((]filf£'; 

(vi) ~((]filf£' ; ii, iii ~~~~ [(ii) 3, (iii) 3, (v) 3b - 4]; 3. (i) 3, (ii) -30, (iii) 3b - 2a, (iv) 3, 

(v) 11 , (vi) 4; 4. (i) -6 (ii) 6, (iii) 12, (iv) 2, (v) ~~, (vi) 10, 5. (i) -7, (ii) 2, (iii) -1, 

(iv) 1~, (v) - ~~, (vi) 1 

~~~19~1 - 4(b) 

1. (iii) Q%%1 ~gtj ((Wl~ ~Ql9 QJY11{iilQ~. 2. (i) 0 l3 3 (ii) 2 l3 -2, (iii) 1 l3 2•, (iv) .fi. <3 _ 2.fi., 

(v)-1(32; 3. (i) 14 <3-14 (ii) 0 l3 ~·(iii) 2 l3 1, (iv) 4 <3-~, (v). J3~t 1*, 
(vi) 3 l3 - ~, (vii) a l3 -2a, (viii) - (a+ b) l3 b - a; 4. (i) 3 l3 % (ii) 4 l3 - ~, (iii) -9 (3 -2, 

(iv) 1 <3 -2; 5. (i) 12, 4, (ii)-2, -3 

I. 10, 11; 

7. 22, 14 

14. 19, 7 

~~~19~1 - 4(c) 

2. 0, 1 3. 42, 9 4. 3, 4, 5 

8.18 9.5,6,7 10.11,13 11.6,8 

15. 48, 32 16. 5 §.~ 17. 36 
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l 
5. 15, 8 6. 4, 4 

12. 12 §.~. 13. 9, 5 



~~~,~~, - 4( d) 

1. (ii), (iv) <3 (vi) : Qlgl~Q Q~1GQ~; 2. (i) % , (ii) -4, (iii) 3, (iv) ~, (v) 2, (vi)-4; 3. (i) 2, 

(ii)2, (iii)%, (iv)%; 4.(i) 15,(ii)~, (iii)%,(iv)-4, (v)~, (vi) 1, (vii)2, (viii) 1, (ix)3, 

(x) 1 <3 2 

~~~1Q~1 - 5(a) 

3. (i) -<JQ, (ii) ~Q, (iii) Rene Descartes, (iv) 4, (v) (ri., (vi) 0-yi, (vii) Q11i'Q~g (viii) 5, 4 

5. (i) Q4 (ii) Q2 (iii) Q3 (iv) ~CJB, (v) QI~, (vi) Q
3 

~~~1Q~1 - 5(b) 

I. (i) ax+ by+ c = 0 (a-:!- 0) (b -:1- 0), (ii) ~QQE>Q~I, (iii) y = 0, (iv) x = 0, (v) x = 3, 

( ') 2 ( ") .,. .,. I 7 (") I 5 (" ') 3 O v1 y= - , vn y = mx, (viii) liiEl~, (ix) 2, (x)(O, O); 2. (i) -2, -4, n 2, 2, m 4' 

3. (i) <3 (iv); 4. (i) 1, (ii)%, (iii) 1, (iv)-5, (v) 1, (vi)-1 

~~~1~1 - 5( c) 
5. (3, 0), (0, 2); 7. (3, 4), (-3, 4), (-3, -4), (3, -4); 9. (1, -1) (-2, -2), 10. (-3, -1) 

~~~19~1 - 6 

1. (i) 55:72 (ii) 1 ~ 5 (iii)q:s (iv) 11:13 (v) 6:4:3 (vi) 6:15:20 (vii)k=l 

2. (i) (ii) (vii) ~~ Q§, ~00~ 6~ Q~ I 3. (i) 21, (ii) 0.0001, (iii) a3b3, (iv)l 

(v)l2 (vi) a2-ab+b2 I 4. (i) 25 (ii) b3 (iii) x + Y (iv) ab 
x-y 

5. (i) ± 15 (ii) ± 6abc (iii)( a2-b2) 2 6. (i) a = -1 (ii) x = 3 

7. (i) 8; (ii)2; (iii)l; (iv)2; 8.(i) 8:23; (ii) 38:31; (iii) 245, 196, 140 (iv) - 11: 1 (v) 5:13 

15. ~gQ 14 Q~ (3 ~~lii,lQ 12 Q~ I 16. ~~lii,lQ 16 Q~ (3 ~~lii,lQ 24 Q~ I 17. 32 ~~ I 

18. 5 Q~Q 19. B Q ~IQ 6000 ~~I 21. 35, 40, 45, 22. 7:11; 
2ab 

23 . (i) -% (ii) 8 (iii) b2+1 

~~~19~1 - 7 (a) 

I. Q<.i_'CJI~ 10 11 12 13 14 15 16 17 18 

Ql~Qg QIQftlQgl 
" 

5 13 30 59 100 136 163 179 189 

2. Q~CJI~ 1 2 3 4 5 6 7 8 

QIQftlQgl 5 8 12 18 13 10 7 4 

3. (b )(i) 158 6'<1. ?i., (ii) 3 ~~ (iii) 170, (iv) 24, (v) 9; 4. (i) 27 (ii) A - 2, B - 11, 

C - 14, D - 3, E - O; 5. (c) (i) 42, (ii) 93 (iii) 73 (iv) 30 
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~i~1Q~1 - 7 (b) 
I. (a) 32, 8 (b) 24 (d) 5 (e) (15 - 19) (t) (5 -9) 

2. (a) 120, 127 (b) 107 (d) 10 (e) (150 - 160) (f) (130 -140) '<JQ0 (180 - 190) 

(g) (220 - 230) 3: «] 0 QIQ Q~IQ , IO '<JQ0 «] 0QIQY11~ (20- 30), (30-40), ... . (80- 90) . 

4. «JoQIQ 0-9 10-19 20-29 30-39 40-49 
Ql~QG QIQfl.IQGI 

~ 8 21 42 57 63 

5. (a) «JoQIQ 0 -9 10-19 20-29 30-39 40-49 50- 59 60-6< 

Ql~Q(;' QIQli.IQXil 5 9 14 24 32 37 40 

(b) 24 (c) (30-39) (d) (60-69) 

6. (i) 27 (ii) 65 (iii) 89 (iv) 19 

~i~1~g1 - 8 (a) 

I I I 4 61 . 475 
1. {H, T}, 2. { 1, 2, 3, 4, 5, 6}, 3. 2; 4. 1; 5. 4, 6. (i) 5, (ii) 5; 7. 3

66
, 8.(1) 

1000
, 

( "") 814 (""") 211 9 (") 60 ("") 180 ( ""') 195 ( ' 65 
ll 1000' Ill 1000 ; . I 500' ll SOQ' lll 500' lV) SQO 

~i~1~g1 - 8 (b) 
· I" I 

1. { H,T}, {HH, HT, TH, TT}, 2. { 1, 2, 3, 4, 5, 6}, 3. l' 4. l' 5. { 1,2,3;4,5;6},{ 1,2,3,4} 

6 (") I c· ") I (". ") I (" ) 2 7 (") I (' ") 3 8 (') 2 c·. 7 
. I 6, 11 l, Ill l, IV 3, . I S, 11 S, . l S, 11) lS -·-

1162 I 




