Ex-31.1

Probability Ex 31.1 Q1
The sample space 5 = {1,2,3,4,5,6,7,8,9,10)

Let,
A = Mumber on the card drawn is even numhber

4 ={2,4,6,8,10)
E = Number on the card greater than 4
£ = {4,5,6,?,8,9, 1EI}

A8 ={4,E|,EI,ID}

&

P[,q] nf4 .~ 8)

)

=~

Required probability =

s
7
Probability Ex 31.1 Q2

Let & and g represent the boy and the girl child respectively. If a family has two
children, the sample space will be

5 ={(b, b), (b, g), (g, b) (G AT

Let & be the event that both children are girls,
~A={lg g)f

{iy Let B be the event that the youngest child is a girl.

~B=[(bg).(2.8)]

= AmB= 'll{,if g J'I}

1
PIAMB)=—
(AnB)=1

The conditional probability that both are girls, given that the youngest child is a girl,
is given by P (A|B).

l
L P(AnB) 4 1
l‘?[f’\BJ— I-‘(B} = i =3
-

1
Therefore, the required probability is-_—j- .

e
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Probability Ex 31.1 Q3

A= Two numbers on two dice are different
= {{1J2],[1,3}J {1J 4},[1,5} ,{1J 6}
fz,1),(2,3). {2, 4}, [2,5), [2,6)
{3,1).{3.2).(3.4).(3,5). {2 &)
{4,1).(.2).(4.3),({5), {46)
{s.1).{5.2),{53).(5 4).(56)
{6,1),(6,2),(6,2).{6, 4}, {6, )}

& = Sum of numbers on the dice is 4
g ={f1,3).{2.2).{3.1)}

Ane = {(13),(3,2)
. . g
Fequired probability = & (H]

_nfang)
n{4)
2
RG]

) - 1
Required probability = —
= P i 1t

{iiy Let C be the event that at least one child is a girl.

= C={(b. g).(g. b).(g. 2)}

I
P(ArC)=—
- 4

The conditional probability that both are girls, given that at least one child is a girl, is
given by P(A[C),

1
CP(ANC)
Therefore, P(A €)= LA0C)_4 1



Probability Ex 31.1 Q4
A =Head on the first two toss on three tosses of coin
A = [HHT, HHH)

& = Getting ahead on third toss
B = {HHH HTH, THH, TTH]

ArmE = {HHH}
Fequired probability = # [;]
_n{4n8)
- n{4)

Required prabability = %

Probability Ex 31.1 Q5

A =4 appears on third toss, if a die is thrown three times
={{1,1,4),{1,2,4),{1,3,4), (L 4. 4}, (1.5 4), (L6, 4)
fz.1,4).(2,2.4).(2.3.4). (2. 4.4) (2.5 4). (2.6, 4)
f2.1,4).(3.2. 4}, (3.5, 4). [3. 4. 4) (3,5 4),.{3.6, 4)
f4,1,4). (¢.2,4).{435.4).[4.4.4).[4.54].[4.6.4)
{5,1,4),(5.2,4),(53,4),(5 4 4),(55,4),[5.6,4)
{6,1,4),(6,2,4),(6,3,4),(6,4,4),(6,54), (6,6, 4]

& =6 and 5 appears respectively on first two tosses, if die is tosses three times
8 ={{6,5,1),(6,5,2),(6,5.3).(6,5, 4), {6,5,5).{6.5,6)}

A =|(6,5,4]}

Reguired probability = P(g]
_nfans)
- nle)
1

Required probability =%
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Probability Ex 31.1 Q6

Given, £ [B8)=0.5 Fl{A~n8)=0.32

We know that,
P(£]= n{A ﬁB}
E n{B}
_ 0.3z

0.5
32
T E0
16
=

o (ﬂ] _1s
&) 25
Probability Ex 31.1 Q7

Given, P{A] = 0.4, P{B} = 0.3 and P(%J =0.k

We know that,

P[5J=P{AAB}

A efA)
0.s-2AE)
0.4

P{AmB]=D.5xD.4

planB)=02

P[ijzp{,qms}

E e (&)



Probability Ex 31.1 Q8 Probability Ex 31.1 Q9

Given, £ [A] = E, ele)= E, elawe)= u Given, Couple has two children,
3 5 a0 {I:]
We know that, A =Both are male
PlAvE)=P(A)+P(B)-P (A~ 8) A = (M)
11 1 1 &8 = Atleast one ismale
30375 "8 B = MMy, s, Fidiy)
.D{,qmg:]=i+£_£ A B = M)
3 5 30
_10+6-11
= 30 P{£]= n[f-lns:]
5 8 n (&)
R P(i]:i
P{AmB]: l B 3
&]
A 1
We know that, P z)73
[,q]_ elan~s)
& e (&) (i
1 A =Both are Females
_ B
1 A= {F1F2}
T & = Elder child is fem ale
p[ﬂ]=5 8 = {FiMy, A1)
5, 8 Ar B ={FF)
P[EJ—P('B“A] o(AY_rlane)
A e fA) 5 _W
l 1
Zl.8 2
P[E]‘ 1 2
3
1 3 Al
"1 P(a] 2
_ 1
2



Ex 31.2

Probability Ex 31.2 Q1
A = first card is king
B = second card is also king

Probability of getting two kings [witheut replacement]

=P{A]P(%J

A2 [Since, 4 kings out of 52 cards.]

52 51
1 1
[ ¥ —

13 17
1

21

. - 1
Required probability = —
q P W 521

Probability Ex 31.2 Q2

A = first card Ace
B = second card Ace
' = third card Ace
D = fourth card Ace

£ {all four drawn are Ace, without replacement)

- te(5)e (7 ) ()

ARV RV [Since, there are four Ace in 52 cards
52 51 50 49
1

270725

1

Required probability = ———
? F 4 270725



Probability Ex 31.2 Q3

Bag contains 5 red and 7 white balls
A = first ball white
& = second ball white

£ {2 white balls drawn without replacement)

=
=P{A]P(H]
7 6
= — W —
12711
L
2z

. . 7
Required probability = —
q p Y =

Probability Ex 31.2 Q4

Tickets are numbered from 1 to 25
= Total number of tickets = 25

Mumber of tidkets with even numbers on it

=12 {2,4,6,8,10,12,14,16,18,20,22,24}
A= first ticket with even number
& = second ticket with even number

£ [Bath tickets will show even number, without replacem ent]

=P{A]P[%]

12 11
= e —
25 24
11
50

. - 11
Required probakility = ==
q P ¥ to

Probability Ex 31.2 Q5

We know that, Deck of 52 cards contains 13 spades.
A = first card is spade
& = second card spade
< = third card spade

£ [3 cards drawn without replacement are spade]

=P[A}P[%JP[A28J

12 12 11
—_— — W —
52 51 50
11
850

. e 11
Required probability = —
q p W 3E0



Probability Ex 31.2 Q6(i)

In adeck of 52 cards, there are 4 kings, Two cards are drawn without replacement
A = first card is king
8 = second card is king

£ [Both drawn cards are king)

=P[A}P[%]

4 3
52 51
1

221

. - 1
Required probahility = —
q p ¥ 251

Probability Ex 31.2 Q6(ii)
we know that, there are 4 kings and 4 ace in a pack of 52 cards,
Two cards are drawn without replacement

A = first card is king

& = second card an ace

£ (The first card is a king and second is an ace)

=p(,q}p[%]

4 4

E2 &1
4

663

. - 4
Required probability = a3
Probability Ex 31.2 Q6(iii)
There are 13 heart and 26 red cards
Hearts are also red .
A = first card is heart
8 = second card is red

£ (first card is heart and second is red)

- p(A)p [%J

13 25
- ==
g2 &1
25
204

Required probability = ——
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Probability Ex 31.2 Q7

Total number of tickets are 20 numbered from 1,2,3,...20,

Mumber of tickets with even numbers
=10 [Since, even numbers are 2,4, 6,8 10,12, 14,16,18, 20]

Mumber of tickets with odd numbers
=10 [Since, odd numbers are 1,3,5,7,9,11,13,15,17,19]

Two cards are drawn without replacement.
A = tickets with even numbers
E = tickets with odd numbers

= {ﬂrst ticket has even number and second has odd number]

8
—P{A]P(HJ
10 10
2019
5
19

Required probability = %

Probability Ex 31.2 Q8
Urn contains 3 white, 4 red and 5 black balls, Total balls = 12

Two balls are drawn without replacement
A = first ball is black
& = second ball is black

£ [atleast ane ball is black)
= {.4 v B}

-1-r[avE)
-1-p[AnE)
e i 7R

=1- ixi
12 1z

=

i
15

22

Required probability = ;—



Probability Ex 31.2 Q9

Bag contains § white, 7 red and 3 black balls,
Total number of balls = 15
Three balls are drawn without replacement

A = first ball is red

& = second ball is red

C = Third balls is red

£ {Three balls are drawn, non is red)

e s

8 7 G .

= — [Since, number of non red balls =5+ 3=§]
15 14 13

_ B
65

Fequired probahbility = %

Probability Ex 31.2 Q10

Two cards are drawn from a pack of 52 cards without replacement.
There are 13 heart and 13 diamond in pack
A = first card is heart

E = second card is diamond

] {ﬂrst card heart and secand diam Dnd]

2 {A]P(%J

12 13
= — o —
5z &1
13
204
, - 13
Required probability = ——
q P 4 204

Probability Ex 31.2 Q11

Let E and F denote respectively the events that first and second ball drawn are black,
Wwe have to find P (E ~ F) o PIEF).

Mow  P{E) = P {(black ball in first draw) = 10

1kt

Also given that the first ball drawn is black, i.e, event E has occurred, now there are
9 black balls and five white balls left in the urn. Therefare, the probability that the
second ball drawn is black, given that the ball in the first draw is black, is nothing
but the conditional probability of F given that E has occurred.
) 9
e, PFIE) = 7
By multiplication rule of probability, we have
F‘[IE s} F) = F‘(E:] F‘(FlE:]

B _ 3

15 14 7

Multiplication rule of probabhility for more than two events if E.F and G are three
events of sample space, we have

FIE~F~G =P(E FIF|EIFIEI PG (G~ Fl =PIEI FIF|EI P (G |EF)
Similarly, the multiplication rule of probability can be extended for four or more
events,

The following example illustrates the extension of multiplication rule of probability for
three events.



Probability Ex 31.2 Q12

Let K denote the event that the card drawn is king
and & be the event that the card drawn is an ace.
we are to find P (KKaA).
Maw, P(K) &
52
Also, P (K/’K) is the probability of second king with the condition that one king has
already been drawn.
Mow, there are 3 kings in { 52-1 ) = 51 cards.
3
Pk = o
Lastly, F‘(A ,/KK) is the probability of third drawn card to be an ace, with the condition
that two kings have already been drawn.
Mow, there are four aces in left 50 cards.
EN
Pla/kK) = 0
By multiplication law of probability, we have
PkKA) =PK)P K /KP4 FKK)
4 3 4 2

Probability Ex 31.2 Q13

There are 15 oranges out of which 12 are good and 3 are bad,

Three oranges selected without replacement are drawn and if they found good the box is
approved for sale.
A = first orange good
1]
& = third orange good

second orange good

£ [all three oranges are good)

=P{"‘)P[%JP[428]

Required probability = g

Probability Ex 31.2 Q14
Given bag contains 4 white, 7 hlack and 5 red balls,

Total number of balls =16

Three balls are drawn without replacement
A = first ball is white
& = second ball is black
C = Third balls is red

£ {Three balls drawn are white, Black, red respectiuely]

=P{A]P[%JP (Ais]

4 7 5
—_— e — W —
16 15 14
1
24

Required probability = 2_14



Ex 31.3

Probability Ex 31.3 Q1
Given,
4

7 g
P[A}:E,P[B]=Eand.ﬂ{ﬂﬁ5}=ﬁ

We know that,

P(i]zp(ﬂms]

= e [:8:]

Probability Ex 31.3 Q2

Given,
IS [:A} =0.6,F~ {B} = 0.3 and P[:.f'-lnB:] =0.2

We know that,

P(£J=P[An5]

= e [:8:]

and, #~ [%J = w



Probability Ex 31.3 Q3
Given,
plA~B)=032andp(B)=0.5

We know that,

P[iJ=P{AmB}

B EYEY
_n.32
0.5
s
T 2g
=0.64
P[iJ=D.64
B
Probability Ex 31.3 Q4

Given,

£la)=0.4, pf8) =08, P[%J= 0.6

We know that,
P(EJ= plan~e)
A e l4)
s e{AnE)
0.4
PA~B)=0.6x0.4

PlA~B)=0.24

0.

Mow, £ {g} = %

_0.24

]
L]

efave)=r(a)+e(8)-2[{4~8)
=04+0.8-0.24
P(A~B)=0.96

p(ﬂ}: 03, P{AnB)=0.96
B
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Probability Ex 31.3 Q5(i)

Given,

P[A}=%,P{B}=%,P[Hu8}=15—2

P[AUB]=P{A]+P{B]—P{AAB]

i=i+l—P[AnB]
12 3 4
P(,sm.sj=l+l—i
3 4 1z
_4+3-5
12

P[An5]=12_2

P(A]=P[:AAB}

) e (8)
2
=12
1
4

4
1271

e[A]-2

gl 3
elan~e

o(8)_PlAnE)

A e {4)
2
- 12
1
3
2 3
= — W —
121

o[E8]-1

Al 2

Hence,

o[A1.2

gl 3

s[E]. L

Al 2



Probability Ex 31.3 Q5(ii)
Given,

g 5 7
P{A]=H,P{B}=E and P{AUB}=H

eflawe)=rlA)+P(B)-P[ArBE]
elans)=pr{a)+r(8)-2laus)

] ) 7

= — + - 4+

11 11 11
4
P{Am8]=ﬁ

we know that,

F{ﬂ}@

1] P{B]

Probability Ex 31.3 Q5(iii)
Given,

7 9
P{A]=E,P{B]=E,P ArB) =

|

1

A1)

Since, £ (A'n8)=p(8)- P[4 ~8)
24
13 13

P{A'n3]=15_3



Probability Ex 31.3 Q5(iv)

P(A) = éJF{BF% and P (AnB) =?1r

|
FIB~&) ZF

oo/ - et 3 -2

=]

P
PE)-P(ANE) -3
_ CPlAnE) 2-1
P[A/B) - 55 =314=Z
3
AnB T 111
P[Efé)-p(A“BJ_ 1-P[ACB] 1-PA)-PB)+P(AnB) 1757 3*7
- PAB) P(®)-PAnB)  P(A)-P(A~B) 1.1
2 4

Probability Ex 31.3 Q6

Given,
=
2 {A] = ,D{g] - -

5
EP{A]=E

5
= P{’q]=£

g [gj - (;1[;]5}
% -

il GLal)
5

12

P{Ans]=§x1_53

P{AmB]:%

Wwe know that,

plave)=p(a)+e(e)-plans)

_5_ 5_¢%
T2 1z 13
5+10-4
T
11
=T

P{AUB:]:%

L fln



Probability Ex 31.3 Q7

Given,

& £ 7
P[:A}=H,P{B}=HJP[:AUB}=E

0

Since, #{A~8)=r(A)+r(B8)-F[AwE)

8 5 7

= — + - -

11 11 11
P[Ams}=1il

(i)
. (g] _P [PA{;]B}
4

= =
|—~|L'-'|»—l

i}

(%] ) f E:]{:]s}
il
=11
=3
11



Probability Ex 31.3 Q8

Sample space for three coins is given by
[HHH, HTH, THH, TTH, HH T HTT, THT, TTT}

()
4 =Head on third toss
A = [HHH, HTH, THH, TTH)

£ = Head on first two toss
£ = {HHH,HHT}

{4~ &) ={HHH)

J=H{AAB}

n(8)

A = At least two heads
A= {HHH, HHET,HTH, ?'HH}

£ = At most two heads
B = [HHT,HTT THT, TTT, HTH, THH, TTH)

{A I B} = {HHT,HTH,THH}

J=P[.4r~.5]

°(8)

A 3
Hence, F |—|==
B 7
[iii}
A= At most two tails

A = [HHH HTH, THT, TTH, HET, THT 1 TT)

£ = At least one tail
B = [HTH, THR, TTH, HHT, HTT  THT, TTT}

{.4 I B} = {HTH, THT,TTH,HHT, THT,HT?'}

P[,q]_ elang)

)" p(8)

=

Hence, & ﬂ = E
B 7



Probability Ex 31.3 Q9

Sample space of two coins
{."—."."—.",.‘-f'?'J TH, T?’}

A = Tail appears on one coin
A={HT,TH)

& = Cne coin shows head
B = {HT, TH}

{4 ~8)={nT, ]

P[AJ=P{.4AB}

) e {8)

Hence, # {ﬂ] =1
1]

(i
A = MNo tail appears
A = {HH)

8 = Mo head appears

B={T?’}
(4ne)=1{)
PlAd~EB
”[3]:—53{51}
a
1
=0



Probability Ex 31.3 Q10

Die is thrown three times.
A = 4 appears on the third toss

A={{11,4),(1,2,4),{1,5,4), (L4 4),(1.5.4) (1 6.4)
(2,1, 4), (2,2, 4),(2,3,4), (2,4, 4], (2,5,4] ,[2,6, 4)
{3,1,4),{3,2,4) ,(3,3,4),{3, 4 4),{3,5,4),(3,6,4)
{41, 4).(424),[43,4) (¢ 44) {454 .(+46.4)
(51,4),(524), (53 4),(544),(554), (56 4)
fe,1,4).{6,2,4),[6,3,4),(6,4,4),[6,5,4) (6,6, 4)}

E =6 and 5 appear respectively on first two tosses
& ={{6,51),(5,55),(6,53), (6.5 4),(6,5,5).(6,5,6)}

(4 ~8)={(654)

P[£]=P{An5]

B els)

1
&

P[5]=P{An8]

A e {a)

Hence, & [ﬂJ = EJ pa [EJ = i
= G A 26
Probability Ex 31.3 Q11
There are three person for photograph father {F), mother M), son [S).

Sample space = {FMS,FSM,MFS,MSF, SFM,SMF}

4 = Son on ane end
A = [SFM, BMF, MFS, FMS)

& = Father in the middle
& = {Mrg, 5FM)

{.4 AB] = {MFS,SFM}
2lAnE
(8)- 2oy

2
2



Probability Ex 31.3 Q12

The sample space of the experiment is {(1,1] fr2){1.3)..(a, E-}]- coanisting of 26 outcomes.

P[A}=P[Sum=5]=%

£ (&) = P[4 appears at |sast once) = %

Now, P[8]= P[A and B}

A P {4)
£ {sum is6 and 4 has appeared at least once)
P (4)

0| e |2
B[] o

Probability Ex 31.3 Q13
Two dice are thrown.
A = Sum on the dice is 8

A={28)(35), (4. 4.(5.9).(5.2)

& = Second die always exhibits 4
8={(14).(2.4).(3.4).(44.(5. 4. (6. 4]

(ane)={(+4)

- (g} ~ n[:(;].s:]

1
&

Required probability =

| =

Probability Ex 31.3 Q14
Here two dice are thrown
A = Getting 7 as sum on two dice

A={(1e),(25). (3. 4),(+3).(5.2), (6. 1)}

& = Second die exhibits an odd number

& = {{1,1),{2,1), (3.1}, (+.1}. (5. 1). 5. 1)
f1.3).{=.3),(3,3).{«3),[53),(6,3)
f1.5).{=.5),(3,5).{+5).(55), (6,5}

(408)={(2:5).(4.3). (6.1}

P(ﬂ]— n(An &)

[
| m|m

Hence, Required probability = %
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Probability Ex 31.3 Q15
& pair of dice is thrown,
A =Getting 7 as sum number on 2 dice.
A={f{16).{2.5).{3,4).(«.3), {52}, (6. 1)}

& = Second die always exhibits prime number
& ={{n2).{2,2),{3,2),{+.2),(s.2). (5 2)
f1.3).{2,3),{3,3),{43),[53),(6,3)
f1.5).{2,5).(2.5). {4 5). (5 5). (5. 5)F
[Since, there are 2,3,5 prime number on a dig]

(Ane)={(2.5).(+3).(52)}

P[AJ n {4~ 8)

)T oy

o = =
III|L‘J

Hence, Required probability =

=

Probability Ex 31.3 Q16

& dieis rolled,
A=4Aprimenumber on die
A={2 358

E = An odd number on die
&=1{1,3,5)

{4~8)=1{3 5

P[ﬂ] n(An &)

2
3

. - z
Required probability = 5

Probability Ex 31.3 Q17
& pair of dice is thrown
A = Getting sum 8 or more
= Getting sum 8,9,10,11 or 12 on the pair of dice

A={[z,6),(3,5),(4,4],(53),(6.2),(3,6)
{4,5).(5 4),(6,3),{4.8), [55), (5 4)
(5,6).(6,5).(6.6)

B =4 on first die
8 ={(4.1),(42).(43) {4 4),(+.5).(+.6)}

(4.08) = {4, 4).(4,5). (4.5}

*(5)- e

r| = o W

Fequired probability =

M|~
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Probability Ex 31.3 Q18
Two dice are thrown

A =Sum of the numbers on dice is &

4-{.8),6.9.(44.(5.3).(5.2)

E = At least one die does not show five

&=1{(1,1),{1.2),{1.3). {1 4). [L6).[2 1) .{z.2)
fz,3).{2. 4).(=.8) . (3. 1).(3.2) (3. 3) .(3. 4}
{z,6),(4.1).{4.2). (+.3).(+ 4). (4.6).(6. 1)
fe.2).{6,3), (5, 4], [B.6)}

(4 ne)={(z.e).(+8).(5,2}}

?(5)- " . {338}
3

=

Required probability = %

Probability Ex 31.3 Q19

Two numbers are selected at random from integers 1 through 9.

A = Both numbers are odd
A=1{{3,1),(51).(7.1}.{9,1),{3.58). (3. 7). (2.3). [5.3). [5. 7). [5. ©)
f7.3).{7.5).{7.9). {9, 3).(9.5) . (9. 7)}

& = Sum of both numbers is even
=Sum of both numbersis 2,4,6,8,10,12, 14,16 or 18

={{1,3}.{1.58).{=.4).[1.7).{=.6). {2 5). (1.9). (= &),
[SJ ?],{4J G}J {?,5}, {El, 4],[9,3},[8,6],{9,5},[9,?}}

(4~e)={(13),(15).(1L7).(3.5),{19).(3.7).(7,5).(9.3), (3.5}, (3. 7)}
o [ﬂ] ) nf4.~8)

E] ]
1o
16

Fequired probahbility =

oo

Probability Ex 31.3 Q20

A die is thrown twice

A = The number 5 has appeared at least once

A={{15).(2.5),(3,5),(+,5).(55). (5,5). [5.1). (5,2), {5, 3) . 5. 4), (5. 60}

E = Sum of the numbers is 8

={fz.8).(2.5). {+ 9. (5. 9) (6. 2)}
(4~8)={(3.5).(53))

AN n[:A P B}
(52

& e

2
&

Required probability =

|
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Probability Ex 31.3 Q21

Two dice are thrown
A =5Sum of the numbers showing on the dice is 7

A={{Le).(2.8).(3,4).(%3).(5.2), (6. 1)}

B = First die shows a &
- {{5.1).(6.2).{6,3). 5. 4).(6.5). {5, 0)}

(a~8)={e.1)
AN n[:A mB}
(&) e

[

[= N

Fequired probability =

Probability Ex 31.3 Q22
& pair of die is thrown
E = Sum is greater than or equal to 10

- {{+.6).(5.5).{6.4).(5,6).(6,5). (6. 6]}

Case I
F = & appears on first die

={t5:1).(5,2).(5,3) (5. 4). (5. 5). (5. 8)}

En~F=1(55),(56)}

P[£]=H[EAF}

F n{F)

| R

Case I
F = 5 appears on at least one die

-{L8).(25).(3.5). (+.8).(8,5), (5.:1).(5,2),(5,9) . (5. 4), 5. 5). 5. 6]}

£~ F={(s5).(56), (5 5)

? [5] - (f{:}F}
N
11



Probability Ex 31.3 Q23
Given,
Probability to pass mathematics (M)

P{M]=%

Probability to pass in mathematics (M) and computer Science (C)
Pimac)=1
2

To find, £ (E]
s

We know that,

P[CJ= Pm A C)

I P {m)

N e T ) RN
®
ENNL]

Required probability = g

Probability Ex 31.3 Q24

Given,
Probability that a person buys a shirt [S)=#(5)=0.2

Probability that he buys a trouser [T)=2{7)=0.3

(5o

we know that,
P[EJ= P[:Sﬁ?'}
T £
B elenT)
GE
el8nT)=04%0.3

elem~T)=012

0.4

Probability that he buys a shirt and a trouser both =0.12

(r] pls~T)
8] rE)

0.z
"Dz
p(i}z
z] =0
3
3
=0.6

Probability that he buys a trouser given that he buys a shirt = 0.6



Probability Ex 31.3 Q25

Total students = 1000
Mumber of girls = 430
% of girls in class XII = 10%

Student chosen studies in class ®I1
Student chosen is a qirl

Let A
=

Then # {8} =%

43

P{,ams)=ﬁ

Ay PlAnB) 43 1
[EJ'W'@'E

Probability Ex 31.3 Q26

Total no, of cards = 10

Let A = drawn number is more than 3
£ = drawn number is even

P[i]=P{BﬁH]

A P 4]

I o e P[A}:%

P[Am8]=%

Probability Ex 31.3 Q27

(i} Let ‘A’ be the event that both the children born are girls.
Let 'B' be the event that the youngest is a girl.
We have to find conditional probability P(A/B).

_ PANE
Pea/B) = LEE
ACB=ANB=A
= P(ANB) =P =P(CG) = L x 2 =1
22 4
_ _1.1,1_1_1,1_1
PE =FEO+PCO =S xT+lx =l 10
_1/4 _1
Hence,P(AlB)——Uz >

(i) Let '& be the event that both the children born are girls.
Let 'B' be the event that at least one is a girl.
We have to find the conditional probability P(A/B).

Paspy =208 (’;“(Q)B

ACE=ANB=A
= P(AN B)=P(A)=P(GG)=%X

rd i
I
]

1 1
PiBYy=1—-FBEY=1—-—mx—=1-—
(E) (BE) 53

]
1l
N

_1/4 _ 1
Hence, P':A"B)_3H 3



Ex 31.4

Probability Ex 31.4 Q1(i)
& coin is tossed thrice
Sample space = {HET,HTT, THT, TTT HEH, HTH, THH, TTH)

A = The first throw results in head
b= {HHT HTH HHH HTT)

8 = The last throw in tail
B= {.’-4".‘-4"I"'J.’-i"i"'I"'J THT,?'T?'}

AnE = {HHT,H?'?'}

ela)p(e)=p (4~ 8)

So, 4 and & are independent events,

Probability Ex 31.4 Q1(ii)

Sample space for a coin thrown thrice is
= {HHT, HTT, THT, TTT, HHH A TH, THH, TTH]

A = the number of head is odd
A= {HTT,THT, TTH, HHH)

& = the number of tails is odd
g = {THH,HTH,HH?', T?'?'}

Arg={)=a

SRAEN
okt
ffAnEl===0
P[A}.P[B}=%x%
1
T3

efa)e(8)=p{AnE)

So, 4 and & are not independent events.



Probability Ex 31.4 Q1(iii)

Sample space for throwing a coin thrice
= {."—."."—."?'J HIT,THT,TTT,HHH HTH, THH, TTH}

A = the number of heads is two
A= {."—."."—."?'J THHJHTH}

& = the last throw results in head
B = [HHH HTH, THH, TTH)

A~ = {THH,HTH]

P{A]=§
P{B}=g=—
p{ms):%:%
P{A].P{B}=§x%
e
T 16

ela)efa)=r(an~8)

So, 4 and 8 are not independent events.

Probability Ex 31.4 Q2

& pair of dice are thrown. It has 36 elements in its sample space.

A = Ocourence of number 4 on first die
A={{+1).{+2).(43).(44).(,5).(+ 5)}

E = Occurence of & on second die
& ={(15),(2.5).(2.5).(4.5).(5.5). (5.5}

A ={{4,5]

=} 1
AT
=] 1
P tE

P{AmB:]:%

playe(s)=

O =

1

—

&
_ 1

3

=]

P{A:].P{B}=P[:A nB}

5o, A and 8 are independent events,



Probability Ex 31.4 Q3(i)
& card is drawn from 52 cards
It has 4 kings, 4 Queen, 4 Jack

A = the card drawn is a king or a queen

4+ 4
efa)= =
-
[
2
olay= =

A ~8 = The card drawn is 3 queen

4

P{AmB]=E
L
13
2 2
P{A]P{B]=Exﬁ
.Y
T

playe(g) = (4~ 8)

Hence, 4 and & are not independent.,

Probability Ex 31.4 Q3(ii)
& card is drawn from pack of 52 cards
There are 26 black and four kings in which 2 kings are black,

A = the card drawn is black
&]

ela) =

A=

M| | R
ra

B = the card drawn is a king

P[B}=%

2 1
P(HHB]=E=E
101
P[A}P{s]=§xE
-1
26

ela)e(g)=r[An~E)

So, 4 and & are independent events.
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Probability Ex 31.4 Q3(iii)
& card is drawn from a pack of 52 cards
There are 13 spades and 4 Ace in which one card is ace of spade
A = the card drawn is spade
13
214l = —
(4) = =

P[A}=%

8 = the card drawn is an ace

P[B]=%
P[B]=1—13

A~ 8 = The card drawn is an ace of spade

p(ma}:%

p(a)p(8)=p(4~8)

Hence, A and & are independent events.



Probability Ex 31.4 Q4

A& coinis tossed three times,
Sample space = {HHH, HTH, THH, TTH, HHT,HTT, THT, TTT}

A= first toss is Head
A = [HHH, HET, HTH, HTT)

ela)=

M= 0]

pA) =

£ = second toss is Head
= {HHH, HHT, THH, THT}

els) =

M= o]

ele)=

C = exactly two Head in a row
C = {HHT, THH)

elc)=

| R

plcy=

AnB ={HHH, HHT)

P{AAB}=2

FNE |

BnC= {HHTJ THH}

2
P{BAC}—E
1
p{sm:}=Z
Ar C=HHT)

P{AAC]=§



()
P{A].P{B]=%x%
1
T4
ela)efe)=r{an~s)

Hence, 4 and & are independent events,

(ii)
P{B}P{C]=%x%
1
)
elelp(c)=r(8nC)

So, & and C are not independent events.

(i)

efale{c)=—x

1
4

'I'IHI\JM—‘

pla)efcy=r[anc)

Hence, 4 and C are independent events.

Probability Ex 31.4 Q5

Given,

P[A}=%,P[B]=% andP{AuB]=%

We know that,
P[AnB}=P[A}+P{B:}—P{AuB)
1 1 1
=_ 4+ _ 4+ =
4 3 2
_3+4-6

1
.=
3

P[:A}P{B}=P[:A nB}

Hence, A and & are independent events.



Probability Ex 31.4 Q6

Given that 4 and & are independentevents and (4] = 0.3, P (B8] = 0.6

(0

(i)

(i)

(iv)

(v)

(vi)

fuii)

elang)=r(A)P(8) [Since, 4 and & are indenpendent events]

=0.3x0.6

elAnE)=0.18

P(An§)=P[A}—P[AnB]
-0.3-0.18

P[An§)=n.12

plane)-r(e)-e(ans)
-0.6-0.18

P[En3)=n.42

P(EnE)=P[A}P{3}

=[1-2{A)][1-#(5}]
={1-0.3){(1-0.)
=0.7x0.4

P[En§]=n.28

plavs)=rla)+e(8)-2(4nE)

=03+06-0.18

P[:AUB:]=D.?2

P[g} P [;1{;]3}
_0.18

0.6

{5

" [EJ i EJA{:]B}
_ 0.8
0.3



Probability Ex 31.4 Q7

P[:AUB}=P{.4}+P(B]—P{A ﬁB}

Since A, 8 are independent
PlAn~a)=r(Aa).r(8)

also pfnot 8)=0.85 = 2{8)=0.35

Hence, we have

0.85=p,[A)+0.35-p[4)[0.35)

= 0.5=F(A)[1-0.35]
%4’[4]
= PlA)=0.77

Probability Ex 31.4 Q8

\We are given
= 2
peans)- =
15

2 {H ~ E] -1
a]
Since A, & are independent,

ela)e () - 12—5: [1-2({a)]e(8) -

IS
and P{A}P(B_)=%:> P{A}[I—P(B)]=%

From [i] we get
2 1
(81 - Exm

Substituting this value in equation (i) we get,

F {’q}{l_ 15{1—233[,4}]} l %
ll[¢}5

- 15[1- 2 {4))

= 60 (4) {13 - 157 (4)) = 15[1- 7 (4))
= zefA)fitz-15p(A) =550 (A)

= 26p (4) - 30[p (A)]" +5p (4)-5 =0
= -z0(F (A]:|2+31P[A]—5= i

This is a quadratic equation in x = £ (4] given as

-30x%+31x -5=0

= 30x%-3v +5=0
oo chEAlb? - 4ac

23

---
i)



Where a = +30, h=-31,

" X=311JF3U2‘4GDHQ

60
31+ 061 -600
60

3119
&0
50 12
60" 60

1
0|
m| =

pf{a)== or

|
|~

Now

P{4)1-P(B _‘,-j=—é



Probability Ex 31.4 Q9

Given,

P{AAB}=%

p{zm§}=%

We know that,

Given,

Ul

Ul

bl

plang)-r(a)e(s)
3= (-e(a) (- (o)
T-1-e(e)-e(a) e (Ao ()
%= 1-e(8)-p(a)+e(An8)
%: 1-p(a}-p(,q}+%

P{A]+P[B]=%+

1
=-
6+1-

a]

1
3
2

P{A]+P[B]=§

P{A]=§—P{B}

P{Am5}=é

P{A]P[B]=%

=

[E—P{B}]P[B}=é

PN -3

{e {3}}2-gp(s)+é=u
5{P{3]}2-5P (B)+1=10
5{P{5]}2—3P (8)-2p(8)+1=0
zp(8)[2P (8)- 1]- 1|27 (B) - 1] = 0
[2p{8)-1][3~(8)-1] =D

zPfg)-1=0 or 3r{B)-1=1

-

[Using equation {I}]



Given,

plan~s)=
P(Emg =

we know that,

P[En§]=P[A}P[B]

3= (e (a)-~ (e)

=1-p(a}-p(,q}+%

P[A}+P[8]=%+

P[A}+P[B]=g

P[A}=§—P{B}

1

Wl m

1—P[:B}—P[:A}+P[:.4}P[:B}

1 1
& 3

s
%=1—P[B}—P[H}+P[An8]
1
3

_B+1-2

Given, P{An 8] = é

P[A}P{5]=%

[g—P[B}]P[B}=%

I ORI GO

I

I

by

Probability Ex 31.4 Q10

&

{p [B]}z—gP[B]+%=D
sfp(8)) - 5P (B)+1=0
6{P(3}}2-3P {8)-=2r(8)+1=0D
ap(a)[2P(8)- 1]-t[2P(8)- 1] =0

[2p () - 1][37(8)-1]=D

2efe)-1=0 or 3P{B)-1=10

---0)

[Using equation [|]:|

Given, A4 and 8 are independent events and #{Aw &) =0.60, P{A]=0.2

A and B are independent events,

S0, #Pf{a~s)=pla)e(s)

Wwe know that,

FlavB)=P{A)+P(B]-F[A~E)
D.6=0.2+7[8)-r(4)F (8]

06-02=rF[8)-0.2F(8)
0.4=0.82(8)

0.4
*P)-%s

efeg)=05



Probability Ex 31.4 Q11

A die is tossed twice.

Let A = Getting a number greater than 3 on first toss
& = Getting a number greater than 3 on second toss

p{a) = g [Since, number greater than 3 on die are 4,5, 6.]
1

p{a) = 5
3

pla) = =
1

efe)= 5

P (Getting a number greater than 3 on each toss)
=F {f-l K'\B} [Sinu:e, A and & are independent euents]
=7 la)e(e)
1
o —
2

o e v

Fequired Probahbility = %

Probability Ex 31.4 Q12

Given,
Probability that A can solve a problem = %
2
= 2lA]=—=
(4)=2
= pla)-1- 2
3
— 1
P {A] -3
Probability that & can solve the same problem = %

= efe)=

| w

=  pla)-1-2

[Ial i)

P{§]=

£ {Mone of them solve the problem)
=r {E s E]

) Z).P{E]

|

=

| ma

— i
mlm

Fequired probability = 12_5



Probability Ex 31.4 Q13

Given an unbiased die is tossed twice

-

A = Getting 4,5 or 6 on the first toss
£ =1,2,3 or 4 on second toss

qm=%
P[H}=%
P[B]=%
P[B]=%

£ [Getting 4,5 ar 6 an the first toss and 1,2,2 or 4 on second tc:ss]
=F [:A mB}

- (4)P (8]

2

3

=

W= M-

Required probability =

|

Probability Ex 31.4 Q14

Given bag contains 3 red and 2 black balls,

(i)

(i)

A = Getting one red ball
3
elay=2
(4=
& = Getting one black ball

P[B]=%

£ [Getting two red balls)
= P (A) 2 {4)
3 3
= — % —
E &
=
25

P [Getting twa red balls) = =
25

£ [Getting twa black balls)
=2(8)#(8)

2 2
" —

5

I I
o

ra
o

£ [Getting two black balls) = 21'5

P [Getting first red and second black ball)

=P (A)P (8]

3 2
s

T E
&
o5

P [Getting first red and second hlack ball) = o

=}


admin
Line


Probability Ex 31.4 Q15

Three cards are drawn with replacement consider,

=

=

-

A =drawing a king
B = drawing a queen
C =drawing a jack

P la)= % [Since there are 4 kings
1

e {.4:] =3

=l {B} = % [Since there are 4 E]LJBEHS]
1

efe)= =

p{c) = 5;‘:2 [Since there are 4 jacks]
1

P {c) = =

2 {Cards drawn are king, queen and jack)
=P[AnBAC)+P[AnCnE)+P[BnAnC)
EfEnCaA)+P[CrnAnEBl+FP[C B n A)

[Since arder af drawing them may be different]

=efa)efa)e(c)+e(a)e(c)e(B)+r (B)P[a)(C)
+ ()P ()P [AY+ P (C)e(A)P (B)+ P {C)P (B)P (A)
111,111 11 1 111 111

13°13°13 13 1313 13 '13°13 13 12 13 13 13 13

1 1 1
=|—.— . —[xB
[13 13 13}

Required probability = %

Probability Ex 31.4 Q16

Given,
Prat ¥ has 9 out of 100 defective
= Part ¥ has 91 out of 100 non defective
Part ¥ has & out of 100 defective
= Part ¥ has 95 out of 100 non defective
Consider,
¥ = A& non defective part ¥
¥ = A non defective part v
= P -2l abde(r)- =
100 10

0

= 7 {assembled product will nat be defective)
=P [Niether % defective nor ¥ defective)
=P (XY
=r(x)P ()
a1 a5

~ 100 ‘100
—0.8645

Fequired probability = 0.8645



Probability Ex 31.4 Q17
Given,

- ) 1
Probability that 4 hits a target = 3

= efa)=

w| =

Probability that 8 hits the target =

| ra

- P{5}=§

2 (Target will be hit)

=1-pF(target will not be hit)
=1-#[Niether A non & hits the target)
-1-p[a~E)

=1—P[E]P{§]

-1-[1-p(a)][1-# ()]

Required probability =

| w

Probability Ex 31.4 Q18

Given,
An anti aircraft gun can take a maximum 4 shots at an enemy plane

Consider,
A = Hitting the plane at first shot
B = Hetting the plane at second shot
C = Hetting the plane at third shot
D = Hetting the plane at fourth shot

= pla)y=0.4, p{s)=0.3,p,(c)=02p,[0)=01

2 {Gun hits the plane)
1-£{Gun does not hit the plane)
1-£ [Mon of the four shots hit the plane)

l—P(;mngmg)
1-r[alefe)r(c)e (o)
1-[1-p@][1-e(B)][1- P ()][1- P (0]
1-[1-04][1-0.3][1-0.2][1-0.1]
1-{o.6){0.7)(0.8)(0.9)

1-0.3024
= 0.6976

Fequired probability =0.6975



Probability Ex 31.4 Q19

Given,

The odds against a certain event [say, A) are 5 to 2
— =)
= pla)-

E+
P{ﬁ)=§

2

The odds in favour of another event [:SayJ 8] aref to 5

- P{B}=5fa
P{B}=%
P{§]=1—16—1
P{§}=%

(a)

£ (at least one of the events will ocour)

=1-7(None of events occur)

~1-~(4 B

=1-2 (E]P {5) [Since events are independent]
RVl
701

1
_._ 28

=

=1-

52
77

Required probability = %

(b)
£ [None of the events will occur)
=F {E s g}
-7 (4] (e)
5 5
11

=

[y
0]
=

=
[y



Probability Ex 31.4 Q20

Given, A die is thrown thrice.

Consider,
A = Getting an odd number in a throw of die

P(A}=§ [Since there are 1,3,5 odd number on die]
1
2

p{a) = :P{E]=%

£ [Getting an odd number at least once)
=1- 7 (Getting no odd number)
=1-F {Enﬁnﬁ)

- 1—P{E]P{H)P{H)

o111
2

MO~ M
M| =

I
oo -l

Fequired probability =%

Probability Ex 31.4 Q21
The bowx contains 10 black balls and 8red halls.

Then £ [black ball) = 40
1a
a8
£ fred ball} = =
fiy #{Both balls are red) = 8,8 _16
12 18 a1

fi # { First ball is black and second is red)
g T

=__ =
18 18 &1

(i) P ( one of them is black and other is red)

10 8 8 10
1818 1818
_Af20Y

_40

T



Probability Ex 31.4 Q22

Given, Urn contains 4 red and 7 black balls,
Two balls drawn at random with replacement.

Consider,
R = Getting one red ball from urn,
4

2 rY =
E = Getting one blue ball from urn,
7

“8) -1

P (Getting 2 red halls)
=P {R) P (R)
4 a
= — W ——
11 11
_ 16
T 121

16

Required probability -1

(i)
£ [Getting two blue balls)
- (2)e ()

7

W —

11

i
[ -

=

1
9
1

S

=
]

Required probability

(i
P (Getting one red and one blue hall)
plrye (B)+P [B)F(R)

4 7 .7 4
= M —t — —
11711 11 11
_ 23 | 28

121 121
56

121

Probability Ex 31.4 Q23

Given that the events A coming in time' and 'B coming in time are independent.

Let "A' denote the event of "A coming in time'.

Then, "A' denotes the complementary event of A

Similarlywe clefine B and B.

Pionly one coming in time) = P(AMNB) + P(AMNB)

=P(ay) x P(E) + P(»_ﬁ) » P{B)...(since A and B are independent events)
3,2 .4, 6,20 _26

777 49 49 49

=R
7

The advantage of coming to school in time is that you will not miss an

y part of the lecture and will be able to learn more.



Probability Ex 31.4 Q24

(1,1),01,2),01,3),(1,4),(15),(1,6)

(21 (220 (23)(24). (25, (2 &),
< _ )31 (52L(33).(54).(35).(3.6),

(4.1),(42),(43),(4,4),(4,5), (46,

(5,1).(5,2),(5,3). (5, 4),(5,5).(5:6),

(6:1):(6,2):(6,3), (6, 4], (6:5], (6. 6]
n(s) =36

E be the event of geting a total of 4.
E={[13).(31).(22)

n(E)=3
nEl 3 1
PE-E T E D

F be the event of geting a total of 9 or more,
F={(36),(6,3),(45),(54).(45),[64,(55),(56),(65],(56]}
n(F)= 10

nlF] 10 5

( J=ﬁ=36=18

G be the event of geting a total divisible by 5.
G = {(1,4),(41),(23),(32),(48),(64],(5 5]}
n(G)=7

n(e) _ 7

P(G)= ﬁ or

Mo pair is independent

Probability Ex 31.4 Q25

Ewvents are said to be independent, if the cocurrence or non-oocurrence
of one does not affect the probability of the oocurrence or non-ocourrence of the other,

lilppz=P{A)P(B]
= Both A and B occour.

(ii)(1-py)p, = (1-P(A)IP(B) = P[E]P(B)
= Event & does not occour, but event B oocours,

i) 1= (1-py)(1-py) = [1-(L-P(A))[1-P(BY)] - (1— P{AJP(E))

= At least one of the events & or B occours,

(i\"':lp1 +pp =P,
;“P(A) ( J (AJP(BJ

=P(AJP[B) = P(BIP[A

= Exact

-~
@]
]
o
=]
=
I=
o
]
Q_-\-\_,-r
m
:
o
=
3
[



Ex 31.5

Probability Ex 31.5 Q1

There are two bags.
One bag {1) Contain 6 black and 3 white balls

other bag {2) Contain 5 black and 4 white balls

Cne ball is drawn from each bag

o {One black from bag 1] =g
2

P{51}=§

£ [one black from bag 2) = g
E

P{Bz]=E

. 3

£ {one white from bag 1) = g
1

P{W1}—§

£ {One white from bag 2) =g
4

P lwy) = E}

= {Twu:u balls of same u:c:IDur}
=2 [y i) v (By - B, ]
=p {Wl K'\W2]+P[Bl '“'52]
=P, )P (W) + P (8] P (8,)

Fequired probability = %



Probability Ex 31.5 Q2

There are two bags.
Bag (1) contain 3 red and & black balls
Bag (2) contain 6 red and 4 black balls

£ {One red ball from bag 1) =

@ w oo | o

PRy} =

£ {Cne black ball from bag 1) =

e8] =

m|wn ®l@

£ {One red ball from bag 1) = 16_0

P (o) 2

£ {One black ball from bag 2) =

|l ry =
LEN=IPN

Pl82) =
Cne ball is drawn from each bag.

£ {one ball is red and the other is black)
=Ry n85) v (B RS)]
=P[Ry ~BL)+P (B~ R,
=p (R P fE:)+ P (B,)P (r2)
3 2 5 3
= —x—+—-x=
55 85
& 15
= 4+
40 40
=21
40

Required probability = %



Probability Ex 31.5 Q3

Given, box contains 10 black and 8 red balls,
Two balls are drawn with replacement,

(i)
o {E.Dth the balls are red}
=P[R AR
=P[R 2 [R,)
a a
AR aalt
18 18
16
T Bl

Required probability = %

(i1
o {ﬁrst ball is black and second is red]
=8 ~R)
=r(8)r(r)
10 8
R b Macit
18 18
_20
T Bl

Required probahility = %

(i)
£ {one of them red and other black)
=e(gnr)w(RnE))
=B ~r)+p (R ~B)
=P (B)F(R)+P (R)P (8)
10 a a 10
P il B S o S S
18 18 18 18
20420
T el
<0

Required probahility =%

Probability Ex 31.5 Q4

Two cards are drawn without replacement.

There are total 4 ace.
A= Getting Ace

P(Exactly one ace out of 2 cards)

-e{an 7)o fina)

=ef{Ale [g]w [a)e [%]

i
§2'51 5251
_ 96
863
3z
S22l

. - 3z
Required probahility = —
q p ¥ 551
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Probability Ex 31.5 Q5

Given,
A speaks truth in 75% cases.
& speaks truth in 80% cases,

P[A}=£ :>P(E}=E
100 100
P(B]=% :>P(B_)=%

£ {4 and & contradict each other)
=P|:(.4m§)u[zm8):|
=P[An§]+P[En5]
=P[A]P{§]+P{E]P{5}

_ 75 20 25 &0

" 1007100 100 100

_ 1500, 2000

"~ 1000 10000
3500

"~ 10000

= 359

Required probability = 35%

Probability Ex 31.5 Q6

Given,

Probahility of selection of Kamal {x) = %
1
elr)= =
) - 2

Probability of selection of Manika (M) = %

P{M]=%

£ [Both of them selected)

) - 1
Required probability = —
q P i 1c

(i1
2 {None of them will be selected)
=F (E I ﬁ)
-7

=[1-2 () ][2-2 ()]

Fequired probability = %
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i)
P {at least one of them selected)

=1-7 [Nene of them selected]
- 1-P(En§]
- 1-P(E].P {E]

[P p]-e (]

, - 7
Required probahility = —
g P ¥ 1c

()

£ {only one of them will be selected)
= P[{K n.’q)u {Er\ M):|

=i abt)+ ek~

P{K}P[E]+P{E]P[M}
S[i-epn][1-e )]

-2 2]

2

Wl wl
[ .

+
3
2
15

I
+

I -
I u-||‘j“u-||+‘~

Required probability =

| R

Probability Ex 31.5 Q7

B ag contain 3 white, 4 red, 5 black balls,
Two balls are drawn without replacement.

e {One ball is white and other blaek}
= P[{W ~8)w (8 mw]]
=P{Wh8]+P{BhW:]

_P{W}P( g .s)p[ ]

a5 3
= — W — J—
12 12 12 11
1k 15
=+ =

132 132

_ 30

132

g

T 22

Required probability = %
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Probability Ex 31.5 Q8

4 bag contains 8 red and 6 green balls,
Three balls are drawn without replacement

£ [at least 2 balls are green)
=P[{G1r Gr R w[G AR A Ga) W [Ry A G A G2 w6 A Grm Gyl
=P[G Gy B )+ PG nR A G+ PR A G Go)+ PGy n Gy Gy

-Plege [E_T]P [Glilgz] FPlee [g_i]P ['*21(3;“2'31}r
elr)e [E_I]P [Glile] +P[G)F [E_T]P [GliSGz]

& & & 6 & & 8 &6 &5 & & 4
= ———t— N — " —t — % — —x
1471312 141312 14 13712 14 13 12
1.1 1
= —w—x——x[240 + 240+ 240 + 120)
14 713 12
_ 84D
14x13x12
5

e

Required probability = 15_3

Probability Ex 31.5 Q9

. . . 1
Given, Probability of Arun's {a) selection = 5

) =

o

EN

{4
Probahility of Tarun's{T) rejection = %

2

3

p(7)-

P[E]=1—P{A]
= P(E}=1—%

= P[E}=%

P[T]=1-P{?]
= P(r)=1-§

= P[T]=%

P (At least one of them will be selected)
=1-7 {Nene of them selected]

~1-p[AnT)
=1—P{H]P{?]

=1-=x=
3 4

1
2

Fequired probability = %
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Probability Ex 31.5 Q10

Let £ be event of occuring head in a toss of fair coin.

Hence,

Required probability =

P (£) =

2 [E] -
A wins the game in first or 3rd or 5th throw, ...

Probability that A wins in first throw
1
=p[EY==2
()= 3

Probability that A wins in 3rd throw
- p[E)e E)P ()

()

(3

Probability that A wins in 5th throw
- P(E}P [E]P [E]P [E]P (£)

1yt

“lz) iz

(L7

T2

Probability of winning A
() -3
=+ |2+ =]+
2 2 2
|G 6 ]

==|1+|=| +|=| +...
2 2 2

M|~
—

M|~
—
—

*
w4

wlr m| e
r

Probability that 8 wins=1- £ {4 wins)

_1-2
3

|

1
2

Since & =

2 for G.P.

1-r



Probability Ex 31.5 Q11

Two cards are drawn without replacement from a pack of 52 cards.
There are 26 black and 26 red cards

£ {one red and other black card)
=e[RnE)v(B~R])]
=P R rnB)+P(B~R)

=] =

=elRle|S|+e(e)e |2

(2) [R] (&) [3]
26 26 26 26
= —H——t—x—
£z &1 L2 L1

13 13
= — 4 —

51 51
26

51

. . 26

d babil =—
Required probability 1
Probability Ex 31.5 Q12

Tickets are numbered from 1 to 10.
Two tickets are drawn.

Consider, & = Multiple of 5
B = Multiple of 4

p{a) = % [Since 5, 10 are multiple of 5]
1

P{A]:E
2

pla)= —
10

p2 {B} = % [Since 4, 8 are multiple of 4]

2 {One number multiple of & and other multiple of 4)
=P[{AnE) (B~ A
=P{.4 ﬁB}+P[Bh.4}

=P{A]P[%]+P {B}P{g]

1
+Zx%
g

I I
|
[
|
o ma

s
(]

Required probability = 41;5



Probability Ex 31.5 Q13

Given, In a family Hushand [~} tells a lie in 30% cases and Wife (W) tells alie in 35%
P(H)-30%, P[H]-70%

P (W) =35%, P[W] - 65%

£ (B oth contradict each other)
=P|:{H r\M—f)u(ﬁf\W”
=P{Hnm7]+P[§nW]
=P{H}P{W}+P{E}P[W}
.30 65,70 35

100 100 100 100
_ 1950+ 2450
~ 7 10000
4400

"~ 10000
=0.44

Required probability = 0.44
Probability Ex 31.5 Q14

Given, Probability of Hushand's [H) selection =

P{H

—

R ety (e

Prabability of Wife's {4') selection =

e fur) =

[N

(a)
P{Both of them will be selected)
= {H ~ W:]
=PfH)ew)

1

5

|

=

I
=

Lh]
L]

Required probability = %

(b)

P{Only one of them will be selected)
=P|:{H r\M—f)u(ﬁf\W”
—efHaw)+p [Haw)
=P{H}P(W]+P{§]P{W}

<P {)a- )]s

—

1-p ) ]e )

Y PR R ERE Y
7 5 715
1 4 6 1
=-ox—+ox—

¥ 5 7 &
10

35

2

=

Required probability = %



(c)
fa {Nune of them seleu:ted}
- (7 i)
-+ (7)o )

=(1-e - )

“(1-L[1-2
7 g
6 4
b2
775
24

35

Required probability = %

Probability Ex 31.5 Q15
4 bag contains 7 white, § black and 4 red balls.
Four balls are drawn without replacement
£ (at least three balls are black)
=# (3 black balls and one not bladk or 4 black balls)

£ (3 black and one not black) + £ {4 black balls)
fogdtle,  So,

lﬂc4 16c4

| |
—E;x11+ii—
3121 4111 . PO !

16! "ortfn-ry
41121

E>-<11+5
2

16.15.14.13
4.3.2

{110 +5)
1820

115

1820

23

264

. - 23
Required probability = ——
. . ¥ 364



Probability Ex 31.5 Q16

Given,
A speaks truth 3 out of four times
B speaks truth 4 out of five times
C speads truth & out of six times.

= P{A]=%,P{B]=%,P[C}=§

£ [Reported truth fully by majority of withesses)
=eflanenc)ufanBac)oldnanclufansnc)
—olansac)sefanBaclrefdnsncliefansnc)
-p(a)p (B} [C)+p (a)e [B) P (c)+ e [A)P (B) P () + P (4) P (B)P (C)

=efalefelft-ple)+e (A)i-pla)rlc)+1-plallp ()P ()P ()P ()P (C)

3 4 5 E 3 465
= _—w—|1-—= = ———t ===
45[ 6} [ }5[ ]55455
_341. 315 145 345
4's5's 45’6 4'5'6 458
1 1 1 1
=+ _+—+=
10 8 6 2
_12+15+20+60
120
_ 107
T 120
Required probability = %

Probability Ex 31.5 Q17
Bag A has 4 white balls and 2 black balls;
Bag & has 3 white balls and 5 black balls,

() 2 (4w and 8w} =2 (Aw) 2 (B} = = = -
(i} 2 (4, and 8,) = P{As]p(gg:]__ §=%

(:iii] P{AW and 8, or A, and BW}=P(:AW]P(83]+P[:A3)P{BW]
4 5 2 3
=, -+ =
6 8 6 8
2

Probability Ex 31.5 Q18

Mumber of white balls = 4
Mumber of black balls=7
Murnber of red balls =&
Total balls = 16

Mumber of ways in which 4 balls can be drawn from 16 balls = %c,
Let A = getting at least two white ball = getting 2, 3, 4 white balls

Murmber of ways of choosing 2 white balls = *¢5 x ¢,
Number of ways of choosing 3 white balls = *¢5 < ¢y
Mumber of ways of choosing 4 white balls = %, = Y3y

R S T S ¥4

£1A] = —_—
{ } 1604 254
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Probability Ex 31.5 Q19

Three cards are drawn with replacement from a pack of cards.
There are 4 Kings, 4 Queens, & Jacks.

£ {1 King, 1 Queen, 1 Jack)

=k rRadjuKadaQuiTakaQuiTrank)uf@nk atjulQn Tnk))

=P A+ InQ)+f [0k Q)+ [0nQnk)+P[Qnk nd)+P [0 TnK)

=elk)e (e ) lk)r)e(Qee e )e @)+ e )P (Q)F (K + e (Q)F k)2 )
+e{a)e (7)o (k)

e e e e e PP S s P e e AP S A A A S
C2'E2 E2 L2 G2 Eo L2 Ep Lo L2 L2 E2 L2 Ep 2 Lo L2 Eo

~ g

T 13.13.13

6

T Z1o7

. . a}
Required probahbility = ——
q P ¥ 2197

Probability Ex 31.5 Q20
Given, Bagfl) contains 4 red and 5 black balls,
Bag (2] contains 3 red and 7 black balls

One ball is drawn at random from each bag.

(7
£ (palls are of differant colours)
=P[Ry n8o) v (B~ RL))
= B[Ry~ B+ (B ARy
=P Ry)e (8] + P 8] P (R:)

4 7 5 a9

—— =

9 10 9 10

28 15

i Wkl

ag  an

43
932

& {E-alls are of the same c:DIDur]
=P ({81~ 82) v (R~ R2))
=P B~ B +P (R AR
=P B)r (B2 + 2 [Ry) P (Ra)
5 7 4 3

s — =, =

9’10 910

35 12

_+_

a0 90

i

an

Required probability = %



Probability Ex 31.5 Q21

Let A be the event that "A hits the target”,

B be the event that™B hits the target” and

C be the event that "C hits the target”.

Then A,EB alnd C are ir}deplendent evqents such that

PRj=-=: 28] == :P) = =4

The targetis hit by at least 2 shots in the following

mutually exclusive ways :

(i) A hits, B hits and C does not hit, i.e., A B~ C

(ii) A hits, B does not hit and C hits, i.e., A~ B'~C

(iii) A does not hit, B hits and C hits, i.e., ArnB~ C

(iv) A hits, B hits and C hits, i.e., A~B ~C

Hence, by the addition theorem for mutually exclusive

events, the probability that at least 2 shots hit.

= P(i) + P(ii) + P(iii) + P(iv)

=P(AnBnC)Y+PARB~AC)+ P(ARBA~C)+
P(A~B~C)

=P(A) P(B) P(C") + P(A)P(B") P(C) + P(A) P(B) P(C) +

P(A)P(B) P(C)

= P(A) P(B) [1 - P(C)] + P(A) [1 - P(B)] P(C) +

[1 - P(A)] P(B) P(C) + P(A) P(B) P(C)

Sl =D x (T oen (1 S Cxarixixa Probability Ex 31.5 Q22

1

I
1
=
b

=_xgxa+5x(§)xHG)xnggx;m

(SR

i By BT -
_9+s+s+s_s Given,
=i The probability of A passing exam =
The probability of 8 passing exam =
And they are independent,
2 5
efay==, pfe)=2
= plA)-2, efe)-1

2 {Only A passing the exam)
-e[anB)

=~ {A)~(8)

=P {A) f1-2(e))

-5

£ {only one of them passing exam)
=P((Hm§)u(ﬁm8})
~e[ang)+r(ans)
=P{A)P(§]+P(E}P{3}

=efa)i-r () +(1-P(A))" (B)

NG

[
wo | ra

—
=
1
|

] R
+

+
|

oo

@[ @ |k
2l e )
o]
=

43

Required probability = —
q P ¥ Bl

O n o | R



Probability Ex 31.5 Q23

Given,

Urn 4 contains 4 red [#;) and 3 black (&,] balls
Urn 8 contains 5 red (R,) and 4 black (8,) balls
Urn C contains 4 red {R3) and 4 black (85) balls,

£ {3 balls drawn consists of 2 red and a black ball)

=P [{Ry Ry ARG U [Ry M By v RG) v By Ry A RS

=P[Ry Ry Ry +P[Ry By R} +P (B Ry Ry)
=P(R1]+P{R2]+P{R3]+P{R1}+P{82]+P(R3]+P(81]+P{R2]+P{RS]

79’8 798 798
_ BO+64+60

454 444 35 4
=—.=.—+ +

Eo4
_ 204
T 504
17
a2
Required probability = 17
42

Probability Ex 31.5 Q24

Given,

Probability of getting 4 grade in mathem atics {m) = 0.2
= pfm)=0.2

Probahility of getting A grade in physics (p) = 0.3
= plp)=0.3

Probability of getting A grade in chemistry (p)=0.5
= £lc)=0.5

(i
pfcetting A grade in all subjects)
=2fmrpnc)
=p[m)+f [p)+efc)
=0.2=x0.3=x05
=0.03

Required probability =0.03
(i)

£ [Getting A in no subject)

= P(n_annE]

=P(n_7)+P(,E)+P(E)

={t-p(m) -2 (o) z-7 ()

=f{1-0.2)f{1- 0.3){1- 0.5)

- (0.8 0.7)0.5)
=0.28

Fequired probability =0.28

{iii)
£ (Getting A grade in two subjects)
=P[{mnpna)u[mﬁﬁﬁc}u{ﬁﬁpﬁc})
=p(m]p{p}p{5]+p{m}p[g)p{c}w{a}p(mp{c]
=P mye ey -2 )+ e (m)(t-P (p)) P o) + (12 (m))P (P) P (o)
= {o.2){0.3){1-0.5)+({0.2)(1- 0.3){0.5) + {1- 0.2){0.3) {0.5)
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Probability Ex 31.5 Q25

Sum of 9 can be obtained by
£ ={{z.6).{+.5).{54). {63}

Probability of throwing 9 = %

P[E]=%,P{E)=g

A and B take turns in thrawing twa dice,

Let A starts the game.
£ (A wins the game)
=P(Auﬁmgnﬂuﬁngmﬁngnﬂu...)
—e(a)+efAnBaal+p[AnBEnAnE A+,
=P[A]+P{E)P{.B_)P{A]+P(H)P(E)P{Z)P{E)P{A]+...

1 [Since for a G.P. with first term 9 and commaon ratio r,

£ (8 wins the game) =1-#2 (4 wins the game}
9

=1-__
17

2
17

Chances of winning of 4 : &
9.8

T17 17

=9:8

Chances of winning 4: 8 =98



Probability Ex 31.5 Q26

Let £ be event of getting a head.

P[E}:% :P(E]:%

If A4 starts the game,

= 4 wins the game in 1%, 4%, 7. toss of coin,

£ {4 wins)

=P [EVENENENEVERENERENEREAEY..)
~P[E)+P[EAEAERE)+P[EAEREAERERERE)+.,

e (e)+e[E)e[E)e [E)e () + o [E)p [E) 2 [E) e [E) 2 [E) 2 [E) P () + ..

1111 1111111
. +-. .. 2.2 2= +

2'z'z'2'z'2'2

Since &, = = ﬁ:an.F‘.:|

oz

1-r
(3
I 2

& wins in 2", 5% 8™ toss of coin

£ (8 wins)
=P[._EAEUEA._EAEAEAEU...)
=.D(EﬁE]+P(EﬁEﬁEﬁEﬁEU}+...

=e (E)e (e)+p [E)r [E) e [E)e [E) e (e) + ..

S, =——

1 Since for G.P.
El
1-r

l
-

~R ]
T T

o [C‘ wins} =1-F {A wins}—P [B WinS]
-1-%_2
)

1
=

L 4 2 1 .
Probahbilities of winning A, & and C are i3 and = respectively.



Probability Ex 31.5 Q27

Let £ be the even of getting a six

plE) =

g tn |

P {E} -
A wins if he gets a siz in 1st or 4th or 7th.., throw

. . 1
A wins in first throw =P[E}=E

A wins in 4th thraw if he fails in 1%, & fails in 2", © fails in 2" throw,

Probability of winning 4 in 4th throw
=p {E}P [E]P [E]P{E]

1k

Similarly, Probability of winning A in 7th thrwo = £ (E}P [E}P [._E}P (._E}P (._E)P (E]P {£)

Hence, probabhility of winning of A

s 1 (571
+ 2] =42 =+
5] 5 \6) B

=

1 =) ? =) &
=—|1+|=| +|=| +...
5] 5] 5]
=i—1 Using 5, = = for G.P.
a} 5 2 1-r
1-12
g
11
T 6|, 128
L 216
1 216
= —x
5] o1
36
a1

& wins if he gets a six in 2nd or 5th ar 8th .. .throw,



B wins in 2nd throw =2 (E]P {£)

-(F6)

£ wins in 5th throw if A4 fails in first, & fails in 2nd, C failsin 3rd, 4 fails in 4th.

Probability of winning & in 5th throw
=p {E}P (E]P{E]P{E]P{E]

RGOS
“le) s
Probability of winning & in 8th thrwo
_[(8)[2
el e
Hence, probability of winning &8
SEBINERS
===+ |—= |+ = -
66 G G G G
RGO
=, |1+ =| +|=| +...
& 6 &] G

=i 71 Since S -7 for G.P.
a6 3% v 1-r
_1-(3]
g 1
35 125
3T
5 [2i6
-5+ 52
_ 30
T o1

Probability of winning € = 1- 24 wins) - 2 (8 wins)

_,_36_30
91 91
25
a1
The respective probabilities of winning of 4, 8 and € are ﬁ, 20 and E

91 91 91



Probability Ex 31.5 Q28

Let £ be events of throwing 10 on a pair of dice,
£ ={{+.8).(5.5). (6. 4}

P{E}=i?
p{,_:}=$
-2

A wins the game in first or 3rd or Sth throw, ...
Probahility that A wins in first throw =rfE)=

Probability that 4 wins in 3rd throw
- [E)e [E) (£)

(111

[

Probahility that A wins in 5th throw
-r(ele [e)r[E)e(£) P (£)

(&)

Hence,
Probability of winning A

e () (el i) )
e ]

-1 ;2 Since & = 2 farG.p.
12 11 1-r
1-|==
L [12]

Probability Ex 31.5 Q29
Bag A has 3 red and 5 bladk balls
Bag 8 has 2 red and 3 black balls

One ball is drawn from bag A and two from bag &,

2(0ne red from bag A and 2 black from bag & Or one black from bag 4 and
1 red and one black from bag &)

=P[Ry~ [28,)) + P (B ARy A B)
=pfr)r (28} + P (B, ) P [Ro) P (B,)

3 %, 523
=4+
g8 %c, &5 4
3

18 + 30
160 160
42 2

160 10

Required probability = 13_0



Probability Ex 31.5 Q30

Given,

Probability of Fatima's [F) selection=

-l

P[:F:]=% :P{E]=

=l

Probahility of John's (1) selection = %

P[J]=% :P{3]=E
(i
pfBoth of them selected)
=P[F I
-7)20)
1

=

1l
|,_. | =

w
o

Required probahility = %

(i
£ fonly one of them selected)
= P({Fﬁj)u{fnj))

=P[F]P{3]+P{E}P(J]

1 4 6 1
TTrETTE
_4+6
T

_ 10

ET

2

=7

Required probahility = %

(i)
2 {None of them Selected}
=P {.E ~ 3}
<o)

= — = —

7 5
_ 24
35

. - 24
Required probahility = =—
q P ¥ 3c
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Probability Ex 31.5 Q31

Bag contains 3 blue, & red marble. One marble is drawn, its colour noted and replaced,
then again a marble drawn and its colour is noted.

(i
£ [Blue followed by red)
=PwﬁR}
= P(8) 2 (”)

= — = —

g2 8
15

64

Required probability = %

(i1
£ [Blue and redin any order)
=r(fB~R)ulr~a))
=P@ﬁ§}ﬂ%§ﬁﬂ
=r(sle(r)+e(R)e (B)
3 B & 3

= — k=t —x—=

88 8 8
30
64
15
EE)

Required prabability = %
(:iii}
£ f{of the same colour)
=2 ({ry ~ R} v By~ Ba))
=R e fra)+ P (B,)r(B2)
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Probability Ex 31.5 Q32

An urn contains 7 red and 4 blue balls,
Two balls are drawn with replacement,

0)
o fcetting 2 red balls)
=efrR, AR
=P[Ry} P (Rz)

7 7

W

11 11

49

121

) e 49
Required probability = —
q p W 121

(i)
£ fcetting 2 blue balls)
=28~ 8;)
=P (8,) P (E2)
4 4

Required probability = %

fii}
£ [Getting one red and one blue ball)
=P[R ~BYu (B ~R))
=rP(rR)F(B)+P(B)P(R)
T4 4 7
= W — % —
11 11 11 11
28428
To1z1
=)

121

Required probability = %



Probability Ex 31.5 Q33

& card is drawn, out come noted, the card is replaced, pack reshuffled, another card
is drawr.

(i)
We know that, there are four suits club{C), spade (2], heart(~) diamand{D}, each contains
13 cards.
p{Both the cards are of same suit)
=P({C) ~ Ca)w Sy ~ S} [Hy ~ Ha) v [0y A D3))
=P[C A G+ P[8 n )+ PR A H)+ 2 (DA D)
=r(o)efc)+e(s)efa)+o(H ) e (H) + 2 (0] P [D2)
12 12 13 12 13 13 13 13
B kil il et Sttt St
L2 52 EZ L2 L2 LKZ G52 &2

(&)

EN

Required probability =

(i1
We know that, there are four ace and 2 red queens.
& [:ﬁrst card an ace and second card a red queen}

= p{Getting an ace) P [Getting a red queen)

4 2

= W —
52 &2

_ 1 Probability Ex 31.5 Q34
238

(1)

Required probability = 3;8 Qut of 100 students two friends can enter the sections in *™C, ways.

Let A= event both enter in section A[4O smdents]
8 = event both enter in section B[50 students)

4DC GUC
PUA) = mm - P1B) 3w

PlavE)=F(A)+F(B)
4002 +60 CQ
__Taﬂi;__

40%39 &0x59

z T2

10099
z

780 +1770

© 4950

2550

T 4350

17

T 33

P[BoLh enter same secﬁon] L
33
(if)
F(Both enter different section)
= 1- P [Both enter same section)

-1
33
_16
33
' ) 15
P[BoLh enter different schon] ==
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Probability Ex 31.5 Q35
Probability of getting six in anytoss of a dice = %

Frobakility of not getting six in amytoss of a dice =

|

Aand B toss the die alternatively
Hence probability of A's win
= P(&) + P(ABA) + P(ABABA) + P(ABABABA) +
=1l,5,5,1,5,5,5,5
& 5 6
2 4
=i+[£] 1, i] 1y 2] 1,
5] [ I 5] [ I

1-(5/6)°
Similarly, probakility of B's win
= P(AB) + P(ABAB) + P(ABABAB) + ...

Since the probabilities are not equal,
the clecision of the refree was not a fair one.



Given,

Ex 31.6

Probability Ex 31.6 Q1

Bag A contains 5 white and 6 black balls
Bag & contains 4 white and 3 black balls.

There are two ways of transferring a ball from bag A to bag 8

By the

By transferring one white ball from bag A to bag & then drawing one black ball from bag &.
By transferring one black ball from bag A4 to bag &, then drawing one black from bag &.
Ey,E; and A be events as below: -

Ey = One white ball drawn from bag A

E; = One black ball drawn from bag &

A = One black ball drawn from bag 8

5
PlE ==
£ =
[u}
PE2) = —
11
PlAIE) = % [Since, £, has increased one white ball in bag & ]
A 4 . . .
P [E_J =3 [Since, £; has increased one black ball in bag 8]
2

law of total probability.

()= pE)e a1E)+ (e (2]

39

Required probability = ==,
q p Y a5



Probability Ex 31.6 Q2

Purse (I} Contains 2 silver and 4 copper coins
Purse [I1I) Contains 4 silver and 3 copper coins
One ooin is drawn from one of the two purse and itis silver
Let, £;, £, and A are defined as
E, = Selecting purse I
E., = Selecting purse II
A =Drawing a silver coin

[Since, there are only 2 purses)

A ) .
B [E_] = 2 (4] silver coin from purse 11)
z

4

=
By the law of total probability,

PA)=PEPIAIE)+F(E2)P [Ei;]

Required probability = %

Probability Ex 31.6 Q3

Bag I contains 4 yellow and 5 red balls

B ag Il contains 6 yellow and 3 red balls
Transfer can be done in two ways: -
I- & yellow ball is transferred from bag I to bag II and then one yellow ball is drawn
from bag II.
II-A red ball is transferred from bag I to bag II and then one yellow ball is drawn
from bag II.
Let £, £, and A be events as:
£, = One yellow ball drawn fram bag I
E; =0ne red ball drawn from bag I
A = 0One yellow ball drawn from bag II.

4
PEy) = 3
5
PIEL) ==
(E2) - 2
7 . . .
PlAIE) = 10 [Since £; has increased ane yellow ball in bag 1]
A o] . . .
P [E_] =5 [Since £ has increased one red ball in bag I1]
z

By law of total probability,
A
i) - pE)e (A 18)+ (E) [ 2]
z
4 7 & B
= W — —_— —
9 10 9 10
28+ 30

a0
53
a0
29
45

. - 29
Required probability = ==,
q p W 2z
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Probability Ex 31.6 Q4

B ag I contains 3 white and 2 black balls
B ag Il contains 2 white and 4 black balls
One bag is chosen at random, then one ball is drawn and it is white.
Let£,,E; and A be events as:
E, =Selecting bag I
E, = Selecting bag II
A =Drawing one white ball

[Since there are only 2 bags

2 [Ei] =P [Drawing a white ball from bag II]
z

6
By law of total probability,

pa)= (e (a18) P e 4]

Fequired probability = 1?—5



Probability Ex 31.6 Q5

Given,
Bag I contains 1 white, 2 black and 3 red balls
Bag Il contains 2 white, 1 black and 1 red balls
B ag III contains 4 white, 5 black and 3 red balls.
4 bag is chosen at random, then one red and one white ball is drawn.
Let £y, £5,E7 and A be events as:
£, = Selecting hag I
E, = Selecting bag II
E5 = Selecting bag III
A =Drawing one red and one white ball

[Since there are only three bags

)
—
m
b
LAl
[}
Wl Wl Wl

P [A|E4) = P[Drawing one red and one white ball from bag 1]
1C1 s 3C1
€
s
1=3

G5
2

1
&

#[Drawing one red and one white ball from bag I1]

=l
.
B
-
[}

2C1 = 1C1
4C2
2x1

4x3
2

1
2

P[Drawing one red and one white ball from bag III]

T
—
PR
—

1]

By law of total probability,

p(A)=P(EI)P(,q|51)+p(52)p[§]+P(ESJP[%]

2

111 1 1 2
= —W—t — K —t —N—
35 3 3 3 11
1 1 2

15 9 33
=33+55+3D

405
118
495

) - 118
Required probability = —.
. P ¥ 405



Probability Ex 31.6 Q6

An unhiased coin is tossed, then
I:- If head occurs, pair of dice is rolled and sum on them is either 7 or 8.
II:- If tail occurs, acard is drawn from cards numbered 2,32,...,12 and is 7 or 2.

Let £y,E5, A be events as
EFy = Head occurs on the coin
E- = Tail occurs on the coin
A =Moted number is 7 or 8

PIEy) =

P(Ez) =

M= M|

P [A|E,)=P[Pair of dice shows 7 or 8 as sum]
[Sum on diceis 7 or 8 when (1,5) \ (2,5),(3,4),(43 3)J (5,2), [E\, 1),[2, 6),[3,5)J[4,4),(5J 3),[6,2)]

11
o(a|E) =22
(ale)= 1L
I [Ei] = P[7 or 8 on card drawn from 11 cards numbered 2,3, 4,..,,12]
2
2
11
By law of total probability,
A
P(A)=P(EI)P(A|51)+P(52)P[E—]
2
1 11 1 2
el Wil
2 36 2 11
11 2
=" 4 =
72 22
121472
Taz
193
T 792
) - 1932
Required probability = =——,
4 P Y 7oz

Probability Ex 31.6 Q7

Let £4, £z, 4 be defined as,
£y =Item produced by machine 4
E. =Item produced by machine 8
A = The item drawn is defective
P(Ey)=60%

60

100

P (EL) = 40%

40

100

P [A|E,) = P[Defective item from machine 4]

29

2
100

& [i] = P[Defective item from machine &]

= 1%
1

10
By law of total probability,

p(ﬂ)=P(51)p(a|51)+p(52)p[;;2]
B0 2 40 1
= M—+ —— %
100 100 100 100
120440
" T10000
180
" 10000
-0.016

Required probability = 0.016.
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Probability Ex 31.6 Q8
Bag 4 contains 8 white and 7 bladk balls
Bag 8 contains & white and 4 black balls

Transfer can be done in two ways: -
I-A white ball is transferred from bag A to bag & and then one white ball is drawn from bag 8.

II-A bladk ball is transferred from bag A to bag 8, then one white ball is drawn from bag &,
Let £, £; and A be events as:-

E, = 0ne white ball from bag 4

E, = 0One black ball fram bag A

A = 0One white ball from bag &

g
PiEY = &
7
PlES) =
ic
PlAE]) = % [Since £ has increased white balls in bag & ]
2 [i] -2 [Since £; has increased black ball in bag 8]
E,l 10

By law of total probability,

P(a)- )P (418) e (E)e (2]

2 o] 7 5

*
15 10 15 10

48,35
150 150
:E
150

Probability Ex 31.6 Q9

There are two bags.

. L 23
Reqguired probability = —.
150
Bag (1) contain 4 white and 5 black balls

Bag (2) contain 3 white and 4 black balls.

& ball is taken from bag [|] and without seeing its colour is put in second bag. Then

a ball is drawn from bag 2 and is white in colour,

£ [white ball from bag 1) = %
4

P (wy) = el

P [Black ball from bag 1) = g
&

ERE 5

£ [white ball from bag 2 given 8, transfer)
p|Wz|_ 2
B,) &

£ [white from bag 2 given Wy transfer)

p|Wal_ 2
w,) 8

1
2

£ [white from bag 2)

—P[BI]P[ ]+P[W1]P[ 1]
*3%3

53
BN
15 4
"2 18
31
72

Required probability = %
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Probability Ex 31.6 Q10

There are two bags.
Bag {1] contain 4 white and 5 black balls

Bag {2) contain 6 white and 7 black balls,

&4 ball is taken from bag (1) and without seeing its colour is put in bag {2}, Then

a ball is drawn from bag {2] and is found white in colour,

£ {1 white ball from bag 1) = g
4

Plw,) = 3

2] {1 black ball from bag 1} = g
=

Pl =g

£ {1 white ball from bag 2 given W is putin bag 2)

oWzl T
w, ) 1a
P [&] 21
o
£ {1 white ball from bag 2 given 5, is putin bag 2)
p [W_J 5
B,) 14

£ {1 white from bag 2)

o 4

=efw e | Zl+ele)r| 2
IJ'{""'1 B1

4 1 5 §&

= —®—+ — K—

9 2 9 14

4 30

= — 4+ ——

18 126

L

T 126

_ 29

63

Required probability = %

Probability Ex 31.6 Q11
Umn'1l’ Umn'2’

10W 3B 3W 5B

Let Ulaw, Ulqwie, Ulzebe the events of transferring 2
white balls, 1 white & 1black ball, 2 black balls from first
Urni to second Urn2.

P(U j_zl,\-) — 10(:2,[13(:2 = 45,;78



P(U lll,\llg) = 10C13C1f13{:2 =i 1[])(3!78
p(Ulza) = 3Cy/13C,=3/78
Let U2y be the event that a white ball is drawn from the

Urn 2. There are three scenarios for Um 2 based on the
events U'lzw U-.L-ll,\-lg Ulzg

S5W 4w 3W
5B 6B 7B
Total | 10 10 10

P(UlngEW) = S_CJ. =1/2

10,
P(Ulmmuzw} . 4_(:1 = 2/5
e,
P(U 125U2w} = 3_(:1 = 3/10
10,

P(U2w) = P(U1 2w U24)+ P(U1 1w1s U2y)+ P(U125U2)
= P(Ulgw)x p(Ulgw Uzw)‘i‘ p(U 11w13})€ p(Ullww, Uzw) +
P(Ulgg}x P(U125U2w}

et b A 2 Bt T,
78z 787 s 78 10 780 130
Probability Ex 31.6 Q12
Given,
Bag (1) contains 6 red {2,) and & black {8} balls

Bag (2) contains & red (R;) and & black {8;) balls

& ball is drawn from the first bag and without noticing its colour is put in the bag {2]

Then aball is drawn from second bag and it is red.

£ {One red ball from bag 2)
=28, ~ Ry v Ry~ RS))
=B AR +P Ry~ R

=rfs)e [g_f] +2(R)P [i_f]

£ 8 6 9
14°15 1415
_B4+54

T o210

118

=T

_ 59

10&

. . 59
Required probahility = ——
q P ¥ 10t



Probability Ex 31.6 Q13

Let D be the event that the picked up tube is defective.
Let A, A, and A be the events that the tube is produced on machines E,,E, and E; respectively.

0 1 25 1 25 1
P = S P(A = = P[Aay = =2
(%) o0 2 (%) 100 4 (%) 100 4
4 1
PIO|&) =P[O A= — = _—
(O14)=PE14) 100 25
5 1
PID]A,) = — = —
(O14) 100 20

Putting these valuesin [i), we get

1 1 1 1 1
[y ¥ i Ny S
25 4 25 4 20



Ex 31.7

Probability Ex 31.7 Q1

Urn I contains 1 white, 2 balck and 3 red balls
Urmn IT contains 2 white, 1 black and 1 red balls
Urn 1T contains 4 white, 5 black and 3 red balls,
Consider £, F5,E; and 4 be events as:-

£, = Selecting unr I

£, = Selecting urn II

E5 = Selecting urn I1I

A =Drawing 1 white and 1 red balls

1
PlE) = 3
1
P (Ea) = 3
£ E,) = % [Since there are 3 urns
£(A|E,)=p[Drawing 1 red and 1 white fram urn I]
o, %%,
5,
_ 1=x3
T Bx5
2
1
=

2 [Ei] = 2[Drawing 1 red and 1 white from urn II]
2

_Foypx oy
S
2=l
T axa
2

wl+

2 [Ei] = 2[Drawing 1 red and 1 white from urn [1I]
3

A oH
12C2
43

BEEESE
2

2

11




We hawve to find,

£ [They come from urn [} = # (%J

P [They come from urn II) = # [

m
M_,J

A

E
£ (They come from urn 1I1) = 2 [73}

P[

By baye's theorem,

AES

)
Jreiee(2)

™
m
K
i
AES
e
-+
T
o
'(:l
B

" 36 +5E5+ 30
165

1165

BREET:)

a3

118

T 33+EL a0
165
1 165
371w
I35

118

1 2
=
- 2 11
11 1 1 1 2
P
I 5 3 032 3 11
2
_ 11
11 2
4+
5 3 11
2 185
11 118
_ 3@
11
33 EE 30

Therefaore, required probability = —/— , — , —
118°118 "118°
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Probability Ex 31.7 Q2

Bag A contains 2 white and 3 red balls
Bag & contains 4 white and 5 red balls.
Consider £, F, and A events as:-

£, = Selecting bag 4

£, = Selecting hag &

A =Drawing one red ball

[Since there are 2 bags)

2 [Ei] =2 [Drawing one red ball from bag 8]
2

ol

To find,
P [Drawn, one red ball is from bag 8) = 2 [%J

By baye's theorem,

o (E) e | 2
) el
A
P (EL )P [i] +P(E;)P [i]
£y 2
1.5
== 9 Probability Ex 31.7 Q3
1 3 1 &
s*gts*g Urn I contains 2 white and 2 black balls
g Urn 11 contains 3 white and 2 black balls
__9g Urn I1I contains 4 white and 1 black balls
%+§ Let £y, £5, E5 and A be events as.-
E, =Selecting urn I
5 .
- E; = Selecting urn II
T 27 +28 E5 = Selecting urn III
45 A = & white balls is drawn
_ 5, 45_28 .
o952 &2 PEs) = )
1
PIE,) ==
Required probability = % (£2) 2
1 .
£ (Eg) = 5 [Since there are 3 urns ]
£ (A|£y) = F[Drawing 1 white ball from urn 1]
2
=)

2 [Ei] = P[Drawing 1 white ball from urn I1]
2

3
5

2 [Ei] = P[Drawing one whtie ball from urn IIT]
3

4
5
To find,
. £,
2 [Orawn ane white ball from urn 1) =2 ")

By baye's theorem,

A

o (5L (e
%) |
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Required probability = %

Probability Ex 31.7 Q4

Urn I contains 7 white and 3 black balls
Urn II contains 4 white and 6 black balls
Urn III contains 2 white and 8 black balls
Let £, £5, E5 and A be events as: -
£, = Selecting urn I
£, = Selecting urn II
E- = Selecting urn 111
A =Drawing 2 white balls without replacement.
Given,




P [Ei] = P[Drawing 2 whtie ball from urn IIT]

3
2
-
10
CZ

To find,
. Eq
P [2 white balls drawn are from urn III) = P -

By baye's theorem,

£
P[—S

A J . (E,)e [Ei}’P (E,)® [Ei;]+P(ES)P [i

45
1

D.2xi+D.E\ xi+D.2x—
15 15 45

2

450
14 12 2
150 150 450
2
450
42 + 36+ 2
450

. . 1
Required probability = —.
= P i 40

Probability Ex 31.7 Q5

Consider the following events:

E, = Getting 1 or 2 in a throw of die,

E, =Getting 3, 4, 5 or & in a throw of die,
A = Getting exactly one tail

Clearly,

2 1 4 2 3
FIE,J=2=2,F[E == =2,P[AfE)=2,P(AJE,] =
[E)-2 -2 PE)-2 - SP(A/E) - ,P(A/E,)
Required probablity = P(E, /A)

_ PIE:]P(A/E,)
P(EJP(A/E)+P(E P[A/E)
2 1
—_—
_ 32
1 3 2 1
— M= = ® =
3 8 3 2
8

M|~



Probability Ex 31.7 Q6

Consider the following events:
E, = First group wins, E, = Second group wins, 4 = New product is introduced.
Tt is given that

PE)=06P(E)=04.P(A/E)=01F(4/E,)=03

0.6x07+04=03 34 90

Hence required probability is

=1

Probability Ex 31.7 Q7
Given, 5 man out of 100 and 25 women out of 1000 are good orators,
Consider £, £5 and 4 events as:-

£, = Selected person is male

E, = Selected perosn is female

£ = Selected person is an orator

1
P (51) = E
1 .
PE;) = 5 [Since number of males and females are equal]
P (A|E,) =P (Selecting a male oratar)
_ 5
100
_ 1
T
2 [Ei] = # (Selecting a frmale orator)
2
25
1000
1
40

) E
To find, 2 (Orator selected is a male) = » {TlJ

By baye's theorem,

e, ()
H e

A A A
elege| lepiee| 2
e[ £]+e e [2]

1 1
11
_ 2”20
1 1 1 1
Y
2 Z0 2 40
1
_ 40
1.1
40 20
1 a0
1,m
40 3
2
3

Required probahility = %



Probability Ex 31.7 Q8

Consider events £y, £- and A events as:-
Ey = Letters come from LONDON
E, = Letters come from CLIFTOM

E = Two consecutive letters visible on the envelope are ON
1
PlEN ==
(1) =3
1
P (‘EZ) = E

[Since letters came either from LONDON or CLIFTON]
P{A|E) = #[Two consecutive letters ON fram LONDON)

| ma

[Sinc:e LOMDOM has 2-0M and & letters we consider one '"ON' as one Ietter]

e [iJ = £ [Twno consecutive letters OM from CLIFTOMN)

[Since CLIFTON has one 'ON' nad & letters considering ON as one letter ]
. . E
(i) Tofind, # [ON visible are from LONDON) = 2 {FIJ

By baye's theorem,

e

=l
— T

Rulps
R
+
o
™
L
o
]
NE
E—

| PR | =
+ x
R (] R

e
>

= |
Dlm
—
+ Dlm )
—
a =]
O | =

Ma
[m)]
]

I
=

17

|
H R e
Po—g|ha O

p|EL|_12
a) 17

Required probability = %

iy e [%] _

&
K
——
R

=

| rafral =

x
+

™
=
Ll
]
o —] @
® LIRS
[
+
s
—_
™
Ll
s
o
NUES
.

=N
—
|\J|"‘U'I
[= N

-
_+_
10 12
1 a0

= — W —
12 17
5

1

Required probability = 15—?



Probability Ex 31.7 Q9

Consider £4,E, and 4 events as:-
E, = Selected studentis boy
£, = Selected student iz qgirl
£, = & student with IQ mare that 150 is selected

60
PE, )=
(&)= o5
40
£ (Es) = —
&2) = 15
P (A|Ey) = F(Selected boy has 1Q maore than 180)
_ 5
100
e [Ei] = P [Selected girl has IQ more than 150)
2
10
100

. . £
To find, #[Selected student with 1Q maore than 150 is aboy) = # [ 2

By baye's theorem,
N
S eE

60 5

—_——
100 100
60 5 40 10

— H——t —H—

100100 100 100
300

300+ 400

Required probability =

R



Probability Ex 31.7 Q10

Consider £y, E5,E5 and A as: -
E, = Balt produced by machine X

E, = Baolt produced by machine ¥
E, = Bolt produced by machine 2
A = A bolt drawn is defective,
looo 1
P =G0 "6
2000 1
PlEN="C==
(£2) = Soas ™ 3
000 1
PlEs)=1=2
(5s) = o0 ™ 2

P (A|E,) = P (Drawing defective bolt from machine X
1

100
B [Ei] = £ [Drawing defective bolt fram machine ¥)
2
15
100
-2
200
A . . .
fa [E_] = 2 [Drawing defective bolt from machine Z)
3
_ 2
100

To find, # (Defective balt drawn is produced by machine x) = 2 [%J

By baye's thearem,

A [2)- e ()
A PI:Eljp[%J+P(EQJP[%J+,D(ESJP[EL;]
£ T

1 1 3 1 2
——+Zx +=x

1
5 100 3 200 2 100
1

_ 600
1 3 i
600 600 100
_1
10

) - 1
Required probability = —.
q p ¥ 10



Probability Ex 31.7 Q11

Let E,E, . E, and 4 be the events defined as follows
E, = scooters
E, = cars
E, = trucks

4= vehicle meet with an accident
Since there are 12000 vehicles, therefore

cpa_ 3000 1 oo ADDD 1 .. 5000 _ 5
PlE)=——=—P(E)=— "=z, P(E)===
SUTO12000 47 %Y 120000 30 YT 12000 12

It is given that P{4/E j=Probability that the accident involves a scooter

=002
Similady P(4/E,)=003 and P(4/ E,)=0.04

()
We are required to find P{E /4) ie. given that the wehicle meet with an
accident is a scoofer
Bv Bave'srule
P{E)P(A/
Ty TR <
7 P{E)P(AIE)+P(E)F(A
1
—=0.02
4:9<

002+ L1 0.03+ 2 x0.04
3 2

o | 1

Gl

(i1)

We are required to find P{E,/ 4) i.e. given that the vehicle meet with an
accident is a car

By Bave's rule

e P(E,)P(4! E,)
ST P(E)P(AIE)+F(E,)P(4]E)+P(E)F(4/E,)
1003

i 3
1 1 3
3:»<I}.DJ+§><E>.IJ'3+ﬁ=<i}.{‘-\--1

0
19

(i)
We are required to find P(E,/ 4) ie. given that the wehicle meet with an
accident is a scoofer
By Bave's rule

P(E, 1 4) P(E;)P{AIE,

U P(E)P(AIE)+P(E )P4/ E,

1
)+ P(E)P(AIE,)

ixi}.[ﬂ
12

%a.m%mo%%xom

10
19



Probability Ex 31.7 Q12

We need to find

EENRIESS

[ O v,
P{R—Ed].ﬂ‘{ﬂ}
) **
Red P[R_EC’]P(A}W[R_EU'JP{B}+P[@]P{c]+ﬁ'[@}ﬁ[o]
i z C o
1.1
_ 10 4
1 1 6 1 8 1
B I D
104 10 4 1w«
-t _1
1+6+8 15
Similarly

P [i] -
Eed

P {i] -
Red

Probability Ex 31.7 Q13

Let By, Ez, and Ex be the respective events of the time consumed by machines A, B,
and C for the job.

[ -
Lnlm m|m

50 1
P(E, )= 501‘1’ I s T we
(F1)=50%=55=3

P(E,)=30%= 30 _3
o 100 10
|Jff-:=}=:ml1-'u=£—'T
) J

100

Let ¥ be the event of producing defective items.

_ i
PIXIE }=1%=—
(XIE)=1%=105

5
PEXI{_‘J:‘;"D:_

100
P(XE,)=7%=——
(XIE;)=7%=155

The probability that the defective item was produced by A is given by P (Eq|a).



By using Bayes’ theorem, we obtain

P P(E,)-P(XIE,)
PIEIX)= P(E,)-P(XIE,)+P(E,)-P(X|E,)+P(E;)-P(XE,)

11 3 5 1 7
. + . 4o
2100 10 100 5 100

_ 100 2
1 {1 3 7)
+
oL2 2 5
1
_ 2
17
5
3
34

Probability Ex 31.7 Q14

Consider the following events;

E, =Item is produced by machine A,
E, = Item is produced by machine B,
E, = Item is produced by machine C,
A = Item is defeclive

Clearly,
50 1 30 3 20 1
S TR R A TR T
2 2 3
PIAJE])= o5 PA/E) =155 PIA/E) - 15

Required probablity = P[E, / A)
P(EI:IP(AXEIJ
- P[Eljp[A/El:HP(EZ:IP[A/E23+P(E]JP[A/E]:]
1 2

> 100

T 2 = 2 1 3

o R e RV
100 '10 100 & 100

=l o

Probability Ex 31.7 Q15

Let Ey,Ez,E5 be the events that we choose the first coin,
second coin, and third coin respectivelyin a random toss.

P(Ey) = %,P(Ez) = %,P(Eg) = %

Let A denote the event when the toss shows heads.

Itis given that

P(ASE)) = 1,P(ASEy) = 0.75,P(ASES) =.60

We have to find P(E; £ A).

By Baye's theorem

P(E|IP(ASE

PE/A= P(El)P(AIEl)+PEESPEAIES+P(E3)P(AHE3) -

_ W _ 1/3
T+i075++060 (/A FALS)

1/3 20

T 47760 7




Probability Ex 31.7 Q16
Consider events £(,5,,E; and 4 as:-
£y
E, = Selecting product from machine &

Selecting product from machine A

£ = Selecting product from machine C
A = Selecting a standard quality product

a0
?11) = Tag
25
PlE2) = 1
45
P 1) = 1o
P [A|E) = P(Selecting defective product from machine A4)
_ 1
100
A . ) .
e [E_] = P [Selecting defective product from machine &)
z
e
100

2 [Ei] = P [Selecting defective product from machine C}
3

=
100
To find, £ [Selecting defective product is produced by machine 8)

By haye's theorem,
- (5)- plexe (2]
el

25 1z

100~ 1000
30 1 25 12 4% @
+ +

100 “1oo T 100 “Tooo 100 f1oo
200
300 + 300 + 900
300
T 1ton
1

g

Required probability =

| =



Probability Ex 31.7 Q17

Let £y, E; and A be events as: -
E, = Selecting bicycle from first plant
E; = Selecting bicycle from second plant
A = Selecting a standard quality bicycle

G0
PE|)= —
(Ed) = 105
40
P(Es) = —
(£2)= 1
P [A|E ) =~ (Selecting standard quality bicycle fram first plant)
-
100

& [Ei] £ [Selecting standard quality bicycle from second plant)
z

L]
100

To find, 2 (Selected standard quality bicycle is from second plant) = 2 [%J

By baye's thearem,
A
FlE P L
(&) 2)

A A A
P(EJP[E:]+P(EQP[E;]
40 _ 90
[ —
100 100
B0 80 40 90

—_— Kt —— X —
100 100 100 100

Probability Ex 31.7 Q18

_ 3800
4800 +3600 Urn A contains 6 red and 4 white balls
_ 2600 Urn & contains 2 red and & white balls
2400 Urn < contains 1 red and & white balls
== Consider £, £5,E5 and A events as:-
E, = Selecting urn 4
_ N 3 E, = Selecting urn &
Required probability = 5 E, = Selecting urmn C
A = Selecting a red ball
1
PlEN=Z
()=
1
= (E2) =3
1 .
PE5) = 3 [Since there are three urns]

P(A|E,) =P (Selecting ared ball from urn A}

| o Elm

P (Selecting a red hall from urn &)

o
o
N
—

I

_ 2
g
1
4
b [Ei] = £ [Selecting a red ball from urn C)
3
1
=}
To find, #(Selected red ball is from urn A =# -
By baye's theorem,
A
P[EJP[—]
) El
oege | Llve(eye| L]ee e[ L
£ £z £3
1 3
—_—
_ Ea
1 3 1 1 1 1
—X—tox—tox—
35 3 4 3 6
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Probability Ex 31.7 Q19

Let Ey,Ez, E5 be the events that the people are
smokers and non—wvegetarian, smokers and vegetarian,
and non—smokers and vegetarian respectively

PE) = 2 PE) = PE) ==

Let Acenote the event that the person has the special chest disease.
Itis given that

P(ASE)) =0.35,P(ASEs) =0.20,P(ASE;) =0.10

We have to find P(E; /4).

By Baye's theorem

P(E{IP(AJE

PE /A= P(E{IPIASED) + PEESPEA;’ ES +P(Ez)PiA/S ES) -

= £(0.35) _ 7150
%(0.3 5)+ %(0.20) + 2?_0(0.10) (7/50)+(1/20)+(7/200)

9/30 45

Probability Ex 31.7 Q20

Let £4, E2,E5 and A be events as:-
£, = Selecting product from machine A
£, = Selecting product from machine &
£, = Selecting product from machine C
A = Selecting a defective product

100 1
PlE)=—=2
Ed-Gm 5
200 01
)53
aoo 1
PlE= gt
P (A|Ey) = P(Selecting a defective item from machine A)
_ 2
100
A . ) . .
£ [E_] = £ [Selecting a defective iter from maching )
z
3
100
£ [Ei] = £ [Selecting a defective item machine <)
3
_ 5
100

To find, #[Selected defective item is produced by machine 4) = » [L%IJ

By baye's theorem,

A
P[Ele[—]
) fl
A A A A
PlENP | |+P(Ed)p| = |+P(Es)P | —
l.—':1 EZ ES
12
—_ —
- 6 100
1 2 13 1 &
—H——toRT——t o KT——
& 100 3100 2100
=
_ 600
z E g
e e H
BO0 300 2o0
2 600
= x
600 23
2
23

Required probability = 22—3



Probability Ex 31.7 Q21

Bag I contains 1 white and 6 red balls
B ag Il contains 4 white and 3 red balls
Let £y, E; and A events he: -

£, =Selecting hag I

E, = Selecting bag 1I

A = Selecting a white ball

B M

[Since there are two hags]

= =

£ (Selecting 1 white ball from bag II)

=l
o
e
-
[}

=

To find, 2 (Drawn white ball is from bag Ij = 2 [%J

By baye's theorem,

. P[EIJP{;J
“(3)- 1
plEne | Lepig)e| 2
£ £z
1 1
it
_ 277
1 1 1 4
el el e
2 7 2 7
1
_ 14
1 4
_+_
14 14
1
5
. - 1
Required probability = =

Probability Ex 31.7 Q22

Conszider the following events

= The selected student is a girl

= The selected student is not a girl

A4 = The student is taller than 1.75 meters

-

L'.
r

£

We have,
P——
P(E,)=60% = =06
P(E,)=1-P(E,)=1-06=04
P{4/E)= Probability that the student is taller than 1.75 meters given that the
student is a girl
: 1
Al E)=—=
P(A! E) =z =001
And
P{4/E,)= Probability that the student is taller than 1.75 meters given that the
student 1s not a girl
4
s = e J
P(AIE,)=goo=004
Now,
Required probability
=P(E ! 4)
B P(E )P(A! E
P(E)P(AIE)+F(E,
0.6x0.01

0.6x0.01+0.4=004
6

_ 1000
=T

N
P(ALE,)

s

000
3

11
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Probability Ex 31.7 Q23
Let £y, £5,E5 and A be events as:-
Ey = A is appointed
E; =8 is appointed
E; = C is appointed
A = A change does take place

4

P(El)=;
1
2

P[":_s):;

P [A|E;)= P (Changes take place by A)
=03

] = £ [Changes take place by C)
=05
£, A
To find, 2 [Changes were taken place hy 8 or €)= 2 ? +P v

By baye's theorem,

: e JP[ ] [ei]
5ol
+P(E
1 a8 2 5
—X—+ - R—
_ 7710 7710
4,2, 8,2, 5
7710 7100 7710 Probability Ex 31.7 Q24
18
=i
a0 Let£,,£; and A be events as:-
70 £, = VYehicle is scooter
_13 E5 = ¥ehicle is motarcycle
30 A = An insured met with accident
_ E ( :]_ 20400 _ E
s Y7 5000 " 5
5 o ("'—:2) 2000 _ E
Required probability = = sooo 5
5 P [A|E,)) =P [Accident of scooter)
=0.01

2 [Ei] =P [acddent of motorcyde)
z

=0.0Z2
. . £,
To find, £ {Accident vehicle was motarcycle) = 2 -

By baye's theorem,

A

E>-<—+—><—
5 100 &5 100

=]
200
2 a]
+
500 500

ol @@

Required probability = %
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Probability Ex 31.7 Q25

Conszider the following events

= The selected student is a hosteller

= The selected student is not a hosteller.
4= The sdent has an A grade.

-
L'.
r

£

We have,
T\ IO 30 0
P(E }=30 o—lDD—D.J
20
E)=200%=_—=02
P(E,)=20 100 0

P{ 4/ E )= Probability that the student has an A grade given that the student
is a hosteller

And
P{4/E,)= Probability that the student has an A grade given that the student
is not a hosteller

40

4 F = = 2
P4 E})=1=04
Now, -
Required probability Probability Ex 31.7 Q26
=P(E/4)
_ P{E)F(A!E)
T P(EYP{AIE)+P(E,)PIAIE,) Let By, Ez, and Ez be the respective events of choosing a two headed cain, a biased
i D 3:;<Df> S R coin, and an unhiased cain.
T03%06+02%04 |
18 . , PR
_10 - P[}-,I_jz[‘[l—,3}=|)“-_1;:.§
100 .
Let & be the event that the coin shows heads,

| e

1
& two-headed coin will always show heads.

- P(A|E, ) = P(coin showing heads, given that it is a two-headed coin) = |

Probability of heads coming up, given that it is a biased coin= 75%

753
- P{AIE. ) = P(coin showing heads, given that it is a biased coin) = 100 = ;
) E

Since the third coin is unbiased, the probability that it shows heads is always 7 .

= P{AJE, )= P(coin showing heads, given that it is an unbiased coin )= 3

The probability that the coin is two-headed, given that it shows heads, is given by
P (EilAd.

By using Bayes' theorem, we obtain

(B IA) = P(E,)-P(AIE,)
P(EIA)= P(E,)-P(AIE,)+P(E,)-P(AE,)+P(E,)-P(AE,)
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Probability Ex 31.7 Q27

Let &, E1, and Eg respectively denote the events that a person has a heart attack, the
selected person followed the course of yoga and meditation, and the person adopted
the drug prescription.

S P(A)=0.40

P(E,)=P(E,)=

b | ==

P(AJE,)=0.40%0.70=028
P{AJE,)}=040%0.75=0.30

Probability that the patient suffering a heart attack followed a course of meditation
and yoga is given by P (Eq|A).

P(E,)P(AJE,)
P(AIE, )+ P(E,)P(AJE,)

P(EA)= P(E

S

= (.28

] =28+ ! x(0.30
a 2

14
29

Probability Ex 31.7 Q28
We need to find

o Bowx II1
Black

p[ 213K 1o tp oy 1)
_ Box I
o[ 23K tpox )+ o [ B2 Vot ox my e 2 [ 23K ) o fm o 1)+ £ | 2135 ) o fmox 1v)
Box III Box II Boxl Box Iv

11

—_—
_ 77
1.1 2 1_3 1_4 1
e iyt L
7 4 B 4 18 4 13 4

1
i} 7
1 1 1_+
S —
7 48 13
—1x Txdxbxl3
T o 4x6xl13+7 x6=x13+7 x4x13+7x4xE
4x0x13

- dxbxwl1lI+Txbx13+7 =4 =213 +7 x4 =0

= 0.165
Probability Ex 31.7 Q29

Let & be the event that the machine produces 2 acceptable items,
&lso let By be the event of correct set up and B, represent the event of incorrect set up,
Mow,  P[(By)=0.8 P[By)=0.2
F‘tAXE‘-ﬂ:D.QxD.Q and F‘(ﬁj52)=0.4x0.4
P(B1JPa/By)
PlBy)P(a/By)+P(B2]P (A /B)
0.8=x09=0.9 G643

= = ——=0.95
0.8=09=x0.9+0.2x04=x04 &80

Therefore, P(By /&) =




Probability Ex 31.7 Q30

Consider events £,,F, and A as
E, = The person selected is actually having T.B.
E, = The person selected is not having T.B,
E5 = The person diagnosed to have T.B.,

Given,
1
ElE) = ——
(E1) = 1555
qg9q
FlE] = ——
&2) = 7505
P (A|E;) =# (Person diagnosed to have T.B. and he is actually having TR
= 0,99

B [Ei] = £ (Person diagnosed to have T.B. and he is not 3 actually having T.B.)
z
= 0.001
. . . £,
To find, # [Person diagnosed to have T.B. is actually having T.B.) = # il

By baye's theorem,

A
P(Eljp(__J
p ["—"_1] £y
A
plege | Ll ve(ee| L
El EZ
! 0.0
_ 1000
EEE]
x0.99 + x0.001
1000 1000
990
T 0o0 + 999
_ 990
1989
110
221
110 Probability Ex 31.7 Q31

=] ired bability = —=—.
equired probability = ==

Caonsider events £,,E, and A as:-

E, = The selected person actually has disease
E, = The selected person has no disease
A = Selected person has disease
0.2
100
2
1000

a0a
P (%2) = {0ag

P €)=

P(AIE) = —

P e R
£,] 100

To find, 2 (Person has disease is actually diseased) = » (

By baye's theorem,

3 e
& e
2 5 ag

1000 100
2 o0 g 993 1

1000 100 1000 100
_ 180
180 + 998
180
1178
a0
L]
a0

Required probability = ot

1

A

E].
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Probability Ex 31.7 Q32

Let £, £5,E5 and A be events as:-
£, = Patient has disease |
£, = Patient has disease 4,
£, = Patient has disease D,
A = Selected patient has symptom 5.

b (g, - 1800 18
V" Eooo0  Eo
2100 21
p(Ey= 222 ===
(52) = To00 " 50
1100 11
ElE.= = =22
(£2) = Z560 ~ 50
P (A|E,) =P (Patient with disease @y and shows symptom 5]
1500
1200
_ 5
5]
£ [Ei] = £ [Patient with disease dp and symptom )
2
1200
2100
4
=
£ [Ei] = £ [Patient with disease d; and symptam &)
]
900
1100
_ 9
11

By baye's theorem,

)

3 &0
S e
10 36

12

A

1

- ()- e (£)
riese[£)vrear(E] e 2]

21 4
P, =y
_ o 7
5 18 21 4 11 9
— Xt —— M= X —
6 50O 50 7 50 11
B
w050 o
3 a] a
g <
10 25 &0
6 5D
25 36
_1
3
P(ESJP[iJ
ES

o i

®
3l

+
3
o

®

So, probabilities of @, ds, d; diseases are :

5 :
= respectively.

1

| =
B

12

Hence, the patient is most likely to have o, diseased.
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Probability Ex 31.7 Q33

Let £y, £; and A be events asi-
£, =1 occurs an die
£, =1 daoes not occur on die
A = The man reports that it is one

A .
2 [E_] =P [He reports one when occurs on die)

P [He speaks truth)
3
g

2 [i] = 2 [He reports ane when 1 has not accured)

= £ [He does nat speak truth)
122
g

2
5

. L ) E
To find, 2 (Itis actually 1 when he reparted that itis one on dig) = # {#J

By baye's theorem,

A A
£ E)e [5_1] +P[52)P{E_2J Probability Ex 31.7 Q34

lxg Let&£,, £, and A events be as:-

=1 g i— 2 £, = 5 ocours on die

85 8" s E; = & does not occur an die

3 A =He reports that it was &

- __30 1
3,10 PE)=3

a0 30 5
3 olE)= 2

13

Required probability = 13—3

o E
To find, 2 (It was actually & when he reparts that it is five) = # [?1]

By baye's thearem,

A
PElP[—]
P[i}= ( ) El
A A A
PIEP | |+r(EL)P| -
El E2
1 4
— X —
.6 &
1 4 5 1
Zw—+ =
& 5 6 5
4
_ a0
4 5
_—
30 30
_ 4
9

Required probability = %
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Probability Ex 31.7 Q35

£ (Knows) = ;

£ (Guesses) =
p Correct _
GuBeszes

We need to find

P £l

o [Currectly

P J £ {Knows)

Knows | _
Correctly p Correctly
knows

le

Correctly

]P[Knows} +£ [
Suesses

]P [Guesses)

luw =+ x

EN e

|
EN

|

ENES
-+

-2
1z
Probability Ex 31.7 Q36
Let By and Ez be the respective events that a person has a disease and a person has
no disease.
Since Ey and Ez are events complimentary to each other,
P{EL)+P(Ez)=1

P(Ez)=1-PFP{E1)=1-0,001 =0,999

Let A be the event that the blood test result is positive.
) 0.1
PlE, }= 0.1% = =0.001
100

P(AIE, ) = P(result is positive given the person has disease ) = 99% = 0.99
P{AIE, ) = P{result is positive given that the person has no disease) = 0.5% = 0.003

Probability that a person has a disease, given that his test result is positive, is given
by P (Eq[a),

By using Bayes' theorem, we obtain

P(E,) P(AE,)
P(E,) P(AIE,)+P(E,)-P(AIE,)
B 0.001x0.99

0.001x0.99 +0.999 x 0.003

0.00099

©0.00099 +0.004995

0.00099
(L005985
990

P(E|A)=
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