Chapter - 13
Class 12 Probability edukalpclasses.com

Exercise 13.1

Question 1

Giventhat E and F are events such that P(EY =06 P(F) =03 and P(E NFy =02, find P (E[F) and P(FE).

Answer 1:
Itisgiventhat POE) =06, F(F) =03, and FEENEF)=0.2

~P(EnF) 02 2

=P(EIF)= P(F) 03 3
. PIEQF} 02
= P(F|E)= (P(E)LE:%

Question 2

Compute PLAE) (f P(B)=05and P (AN B)=032

Answer 2:

It is given that P(B) = 0.5 and P(A N E) = 0.32

p[é]_P{A“B}_E_E
B) P(B) 05 25

Question 3

IFP(A)=08 P(B)=05 and P(B|A) = 04, find
(D PCA N B (i) PCAB) (iii) P(A U B)
Answer 3:

It is giventhat P(A) = 0.8, P(B) =05, and P(B|&) = 0.4

WP G =04

P(AnB) _
.W_Cm
_ P(AnB)
0.8
=P(ANB)=032

=04

P(ANB)
P(B)

p(aB)= 232

(ii) P(A|B) =

——=0.64

0.5
(D)
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Question 4: Chapter - 13
Class 12 Probability edukalpclasses.com

Evaluate P (& U B), if 2P (&) =P (B) =% and P(AB) =§

Answer 4:

It i given that, 2P(A) = P{B):i

13
= P(A)=—and P(B) =2
P[A|B}=%

P(ArB) 2
“Tp(B) s
:‘vP{AﬁB]:%xP{B}:—x%:E

It is known that, P(AwB)=P(A)+P(B)-P(ANB)

2
:>P{AuB]=1+i—l
26 13 13
:;-P(AL_JB]:5+10_4
26
1l
=P(AUB)=—
26
Question 5:

IfP(A):%, P(ER) =|_5I and P(A U B) =|i|’ find

(1 PCANB) (1) PAR) (111) P(B|A)
Answer 5:

It iz given that P(A) :%‘P{B] :%‘and p{guﬁ}:%

(i p(wu):l_"'l
p(amm)_p{mn):%
02 p(AnB)=~
2 11 IFor more study Materials login to
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(i) T is known that, P(A|B) = A0 B) Chapter - 13

Class 12 P(B) Probability
4
_1n_4
11
S P(AnB)
Tt is known that, P(B|A)=
(111) It 15 known that, P(B[A) )
4
_1n_ 42
:}P{B|A)—?—g—3
11
Question 6

A coin iz tossed three times, where
(1) E: head onthird toss, - heads on first two tosses
(1) E: at least two heads, Fr at most two heads

(111) E: at most two tails, Froat least one tail

Answer 6:

If a coin 13 tossed three times, then the sample space 8 is
2 = {HHH, HHT, HTH, HIT, THH, THT, TTH, TTT}

It can be seen that the sample space has 2 elements.

(1) E = {HHH, HTH, THH, TTH}

F={HHH, HHT}

- ENF={HHH

P(F) =%= and P(EnF)=

1
4

1

g 4
P(E|F)= =%=§=

4

(i) E = {HHH, HHT, HTH, THH}
F = {HHT, HTH, HTT, THH, THT, TTH, TTT}
- ENF={HHT, HTH, THH}

Clearly, P(ENF) =§ and P[F]:%
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(iii) E = {HHH, HHT, HTT, HTH, THH, THT, Gliapter - 13
Class 12 Probability

F = {HHT, HTT, HTH, THH, THT, TTH, TTT}

. EAF={HHTHTT,HTH. THH, THT, TTH|

P(F) =% and P(EﬁF}:%

P(EAF
Therefore, P(E| F)= -\ T )

P(F)

oo | ~a|oe | o
-1 | o

Question 7

Two coing are tossed once, where
(1) E: tail appears on one coin, F: one coin shows head

(11) E: not tail appears, F: no head appears

Answer 7:

If two coins are tossed once, then the sample space 3 15
o ={HH, HT, TH, TT}
(1) E ={HT, TH}
F={HT, TH}
 EAF={HT,TH)

2
P{F} = g =
P(EnF)=

1
4

(i) E = {HH}
F={TT}
LENF=3

P(F)=1adP ENF)=0

4 P(ENF) (For more study Materials login to
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Question 8 Chapter - 13

Class 12 Probability edukalpclasses.com
A die 15 thrown three times,

E: 4 appears on the third toss, F: 6 and 5 appears respectively on first two tosses

Answer 8:

If a die is thrown three times, then the mumber of elements inthe sample space willbe 6 x 6 x 6 =216

(11,4),(1,2.4)....(1,6.4)
(2,1,4).(2,2,4),..(2,6.4)
(3.1,4).(3.2.4)....(3.6,4)
E (41,40, (4,2,4),..(46,4)
(5.1,4).(5.2,4)....(5.6,4)
(6,1,4),(6,.2.4)....(6,6,4)

F=1(6.5.1).(6.5.2).(6.5.3).(6.5.4).(6.5.5).(6.5.6)}
~EnF={(6,54)

rr(tz):fli6 and P(EF)=—.

2 216
(EnF) |
o PIENF) 916 1
~PIE|F)= ===
(EIF) P(F) 6 6
216
Question 9

Mother, father and son line up at random for a family picture

E: son on one end, F: father in middle

Answer 9:

It mother (W), father (F), and son () line up tor the farmily picture, then the sample space will be
S = {MFS, MSF, FMS, FSM, SMF, SFM}

= E={MFS, FIE, SMF, SFM)

F = {MFS, SFMY

. ENF={MFS, SFM}

!
5 -~P(E[F)= P(F -2=1For more study Materials login to
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Question 10 Chapter - 13

Class 12 _ Probability edukalpclasses.com
Ablack and a red dice are rolled.

(a) Find the conditional probability of obtaining a sum greater than 9, given that the black die resulted ina 5.
(k) Find the conditional probability of obtatning the sum 8, given that the red die resulted in a number less than 4.

Answer 10:

Let the first observation be from the black die and second from the red die.

When two dice (one black and another red) are rolled, the sample space 3 has & % 6 = 36 number of elements.
1 Let

A Obtaming a sum greater than 9

=104,6),(5,5),(5,6),(6,4),(5,5),(6,6)}

B Black dieresults ina 5.

=106,15,(5,2),(5,3),05,4),5,3),5,6)}

LANB={(3,5),05,6)}

The conditional probability of obtaining a sum greater than 9, given that the black die resulted ina 3, 15 given by P (AB).

2
6

2
.'.P(A|B]=P(AQB}=%

35

(b1 E: Bum of the observations 12 8.
={2,6),(3,5),4,4),(5,3),(6,2)}

F: Red die resulted in a number less than 4.

(1,12 003)20.(22123). | kA= {(5.3),(62)!
1).(4,2).(4.3), 5

(414 p(F)="2 andp(EAF)=2
(6.1),(6:2),(6,3) | FF) =36 mP(ENF) =3¢

The conditional probability of obtaining the sum equal to 8, given that the red die resulted in a number less than 4, 1s given by P (E[F)

ﬂ

_P[EF‘\F)_36_2_|

P(F) 18 18 9
36

Therefore, P(E | F)
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Question 11 Chapter - 13

Class 12 Probability edukalpclasses.com
Atair die1s rolled. Consider events E=4{1, 3,5}, F={2 3}and G={2 3 4, 5}

1 1 1

Find
(13 P (E[F) and P (F|E) (11} P (E|G) and P (G[E)
()P (EUFIG and P ((E N G)|G)

Answer 11:

When a fair die 15 rolled, the sample space 3 will be

9=1{1,2,3,4,5 6}

? ] ? ? ]

Itisgiventhat E={1,3,5},F={2,3}, and G=1{2,3,4,5}

“P(E)=>
P(F)=

P(G)=

ba | —

2_1
6 3
4.2
6 3
M ENF={3)

.‘.P[F,r‘wF]=%

=
—
M
J
-T]
p—

bk | =

-
—
m
T
Cm—
[
-
—
-
e
Il
ad | =i | —
[

=
—
I:'l'.
2
-
f—

_U
—
o
i
e
I
I
b | =g | —
Il
ek | —

(DENG={3 5

“P(ENG)=2

I
P(G|E)= _3.2
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Chapter - 13

(1? EUF={123175}
Class Probability edukalpclasses.com

(EUFNG={1,2,3,5}N{2,3, 4 5}={2,3,5}
ENF={3)

ENE)NG={3;N{2,3,4,5;=1{3}

SPIELC 1.2
(EVG)=2=3
3ol
PI(E F G)l=—=—
(E0F)nG)=2= ]
P(EAF)=—

P((EAF)nG)==

P((EUF)|G) "({L]:E;}}f‘*ﬁ}
I
2 1.3 3
“277°77%
3

Question 12
Assume that each born child 15 equally likely to be a boy or a girl. If a farmily has two children, what 15 the conditional probability that both

are girls given that (1) the youngest is a girl, (11) at least one is a girl?
Answer 12:
Let & and g represent the boy and the girl child respectively. If a family has two children, the sample space will be

B=1,0),0,8),& 5@ o)

Let & be the event that both children are girls.
“A={(g 8))
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(1) Let B be the event that the youngest chiChaptler - 13
Class 12 Probability edukalpclasses.com

P(A|B)=——=

|
P(ANB) |
P(B) |

Therefore, the required probability 1s 1; :

(11) Let C be the event that at least one child 15 a girl

~C={(b g).(2 b).(g 2
=>AnC={g, g}

3
P(C)==
= P(C)=3
I
P(ANC)=—
(AnC)=+

The conditional probability that both are girls, siven that at least one chuld s a girl, 15 given by PLAIC).

. P{ANC
Therefore,P(A|C)= {P(?] ]=

|
3

e L | =

Question 13

An instructor has a question bank consisting of 300 easy True/False questions, 200 difficult True/False questions, 500 easy multiple choice
questions and 400 difficult rultiple choice questions. If a question is selected at random from the question bank, what is the probability that
it will be an easy question given that it is a multiple choice question?

Answer 13:
The given data can be tabulated as

True/False | Multiple choice | Total

Easy 300 500 200

Difficult 200 400 600

Total 500 00 1400
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Let us denote E = easy questions, M = multiple choic@ﬁéﬁ@r diffufB questions, and T = True/False questions
Clasg 1 2 ber of questions = 1400 Probability edukalpclasses.com

Total number of multiple cholce questions = 200

Therefore, probability of selecting an easy multiple choice question is

500 5
PENM="="
ENM) 1400 14

Probability of selecting a multiple choice question, P (M), 15

900 _ 9
1400 14

P (ED represents the probability that a randornly selected question will be an easy question, given that it 1s a multiple choice question.

5

, P(ENM) 14 5

.P[E|M]_W_T_a
14

Therefore, the required probability is % .

Question 14

Given that the two numbers appearing on throwing the two dice are different. Find the probability of the event ‘the sum of numbers on the
dice i3 4",

Answer 14:

When dice is thrown, number of observations in the sample space =62 6= 136

Let A be the event that the sum of the numbers on the dice 154 and B be the event that the two numbers appearing on throwing the two
dice are different.

(3. 1))
1.3),(1,4),(1.5).(1,6)

252). 2.3),(2.4),(2:5),(2.6)
3,3),(3,4).(3.5),(3.6)
.3).(4.4).(4.5),(4.6)
3

)(5.4).(5.5).(5.6)
.3).(6.4).(6.5).(6.6)

3

1l
el
—
= (%]
—
13
%7
—
— —

5 2
~SPB)=—==and P[AmB)=—
(B)=3.=¢ MdP(ANB)=c=r
Let P (AB) represent the probability that the sum of the numbers on the dice 15 4, given that the two numbers appearing on throwing the
two dice are different.

1
P(ANB) N

P(B)

" P(A|B)= -

o w5

Therefore, the required probability is%.
10 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Question 15 (‘hantpr .13

Class:kithe experiment of throwing a die, if a multiple o I@lhalhﬂ&i:tﬁé die again and if any otheﬂdilk@thﬂﬁc]@-ﬁtﬁﬁSk@om

11

the conditional probability of the event ‘the coin shows a tail’, given that “at least one die shows a 3",

Answer 15:

The outcomes of the given experiment can be represented biy the following tree diagram.

The sample space of the experiment 15,

i LHY(LT)(20H).(2.T).(3.1)(3.2).(3.3).(3.4).(3.5).(3.6).
(4.H).(4.T).(5.H).(5.T).(6.1).(6.2).(6.3).(6. { 5).(6.6)

Let & be the event that the coin shows atail and B be the event that at least one die shows 3.

A={(LT)(2T).(4.T).(5.7)}
Bz{(g_l} 3,2).(3.3),(3.4).(3,5),(3,6).(6,3)}
= AnB=¢
.-.P(_.-ma}:o
Then, P(B)=P({3,1})+P({3,2})+ P({3,3})+ B({3.41)+ P({3.5})+ P({3.6}) + P({6.3})
I 1 1 1 1 /11

=t — b — b —F—
36 36 36 36 36 36 36

7
36

Probability of the event that the coin shows atail, given that at least one die shows 3, 15 given by PCAB).

Therefore,

P(A|B)= =2=0
3

Question 16

IEP(A)==,P(B)=0, then P(A|B)is

1
2

1
(&) 0(B) >

(T not defined (D 1

Answer 16:
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3 ﬂChapter - 13

S 1
It that = —; =
1i§wen 3 P(A) 2 and P(B) Probability edukalpclasses.com

Class

P(A|B)= P[;:}B}:P{Aﬂﬁﬂ}

Therefore, P (AIB) 15 not defined

Thus, the correct answer 15 C.

Question 17

If & and B are events such that P (AB) =P(B|4A), then
(B)ACBbhut AZB (B)A=R
(CYANE=2 (D) P4 =PB)
Answer 17:
It 15 given that, PCAB) = P(B|&)

P(AnB) P(ANB)
P(B)  P(A)

= P(A)=P (B)

Thus, the correct answer 15 D,
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