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CBSE Class-12 Mathematics
NCERT solution
Chapter - 13
Probability - Exercise 13.1

1. Given that E and F are events such that P (E) =0.6, P (F) =0.3 and P (E F) = 0.02, find

P(E|:F)andP|'1: El.

Ans. Given: P(E)=0.6,P(F)=0.3and P (E ™ F)=0.2

bEE - PIE~F) 02 2
- P(EFF) - P(F) 03 3
1. P(EnF 2
AndP|P|E| = .P['E'I — = 2'6 =%

. E - J

2. Compute P( A |B | if P (B) = 0.5 and P (A" B) = 0.32

Ans. Given: P(B)=0.5,P (A ™ B)=0.32

3.1fP(A)=0.8,P(B)=0.5and P B|A| = 0.4, find:
()P (A" B)

@ P(A[B)

(iii) P (A'_/ B)

Ans. ) P(A ™ B)=P[B|A)} .P(A)=0.4x0.8=0.32
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P(A m B)
P(B]

032 32
= =— =0.64
0.50

() P(AB) =

Ly

(ii)P(A '~ B)=P(A)+P(B)-P(A ™ B)=0.8+0.5-0.32=0.98

.l . .2
4. Evaluate P (A B)if 2P (A) =P (B) = 1‘_3 andP(AB)| ==
. . .2
Ans.Given:ZP(A)=P(B):1‘_3,P[A|E.]:;
.'_P(A)=i
26
. . 75 2
NowP(A ™ B)=P|B|A| .PB)= —x—=—
" ' 5 13 13
5 5 2 11
AndP(A ' B)=P(A)+P(B)-P(A " B)= —+ _——— = __

5.IfP (A) = % P (B) = % and P (A'-'B) = ﬁ Find () P (A N B), (i) P (A |B), (iii)

P(B|A)

Ans.(i))P(A '~/ B)=P(A)+P(B)-P(A ™ B)

— L=£+i—P(A-ﬂ- B)
11 11 11

s 7 4

6
= PA ™ B)= —+
11 11 11 11

P/A~BY 4
@ P(A[B] = [-P['E'l - - ﬁ:
B) 3

Lh| e
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PANB) Hi_

(iii) P( B |A ) =

(@) E : heads on third toss, F : heads on first two tosses.
(ii) E : at least two heads, F : at most two heads.

(iii) E : at most two tails, F : at least one tail.

Ans. A coin tossed three times, i.e.,

S = (TTT, HTT, THT, TTH, HHT, HTH, THH, HHH)

= n(S)=8
(@) E : heads on third toss

E = (TTH, HTH, THH, HHH)

= n(E)=4
nfE) 4 1
PE)=—=—=—
nls) & 2

F : heads on first two tosses

F = (HHT, HHH)
= n(F) =2
n(F) 2 1
P(A= —==—=-
o [_E_I 8 4

. E ™ F=(HHH)
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6. Determine P | E |P | : A coin is tossed three times.
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= nE"P=1

n(E mF) 1

S &

. o
. ~ PIE m F) 1
AndP(E[F] = [- __ -:A—_
P(F) 28 2

(ii) E : at least two heads

E = (HHT, HTH, THH, HHH)

= n(E)=4
n(E) 4 1
PE)=——=—=—
nls) &2

F : at most two heads

F = (TTT, HTT, THT, TTH, HHT, HTH, THH)

= n(F) =7
by PE) T
o ['_E_IJ 8

. E ™ F=(HHT, HTH, THH)
= 1 (E™ F)=3

n(E m F) B

3
~PE )= — —
Ay 8

P(F) % 7

E ~F 3
ez - LECF)_ %3
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(iii) E : at most two tails

E = (HTT, THT, TTH, HHT, HTH, THH, HHH)

= n(E)=7

E) - n(E) 7

P(E)= —
n(S) 8

F : at least one tail

F = (TTT, HTT, THT, TTH, HHT, HTH, THH)

= 7 ['_1:_'I =7
b () - n(F) 7
“n(s) 8

. E ™ F=(HTT, THT, TTH, HHT, HTH, THH)
= N (E™F)=6

wE mE) 6
'_ P(E [ F): —:_
] [_E_I 8

anap(EJF) - PENE) % 6

P(F) %

7. Determine P | E |P | : Two coins are tossed once.

(i) E : tail appears on one coin, F : one coin shows head.

(ii) E : no tail appears, F : no head appears.

Ans. S =(HH, TH, HT,TT) = #n(S5)] =4
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(i) E : tail appears on one coin
E=(TH,HT) = n(E|=2

n(E) 2 1
PE)= —=—=—
nls) 4 1

F : one coin shows head
F=(TH,HT) = #un(F)| =2

n(EF) 2
P(F)= —==—
M [_5_] 4

b | =

T EmMF=(THHT) = n (E™ =2

n(E mF) B
n(S) a

SPE™ )=

| =

E [

. . 1
. - PIE~F
AndP(EJF = [- __ -]=A=
P(F) Y
(i) E : no tail appears

E=(HH) = n(E|=1

e ME)_1
# ['.5 :I 4

F : no head appears

F=(IT) = n(F)=1
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“EMNF=¢ =nENF=0

n(E mE) 0

LCPEM P — = =)
:iI_S_I 4
AndP(E[F) = PI(DE(;)F): % —0

8. Determine P | E |P | : A dice is thrown three times.

E : 4 appears on the third toss, F : 6 and 5 appears respectively on first two tosses.
Ans. Since a dice has six faces. Therefore (S| =6x6x 6 =216
E=(1,23,45,6)x(,2,3,4,5,6)x(4)

F=(6)x(5)x(,2,3,4,5,6)

= n(F) =1x1x6=6

~ EmF=(6,5,4)

= n (E™ F)=1

nE m F) 1
LPEM P —M = =
:iI_E_I 216
andp(E[F) = 00 20 1

P(F) ~ 6/216 6

9. Determine | E |P | : Mother, father and son line up at random for a family picture.

E : Son on one end, F : Father in middle.
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Ans. S = (MFS, MSF, SFM, SMF, FMS, FSM) = # ['_E_'|= 6
E : Son on one end

E = (MFS, SEM, SMF, FMS) = #n(E |=4

F : Father in middle

F=(MFS,SFM) = n(F) =2

® n(F)
P(F)= ———-=
(S|

| e
L}

~ EmF=MFS,SFM) = n (E ™ F)=2

nfE~F) 2
7 I-_E_.I _E 3

S PE™EF

. . 1
. . PIE n F
AndP|E|F | l.P'P 'I={{=1
) Y
10. A black and a red die are rolled.

(a) Find the conditional probability of obtaining a sum greater than 9, given that the

black die resulted in a 5.

(b) Find the conditional probability of obtaining the sum 8, given that the red die

resulted in a number less than 4.
Ans. (@) 17(S)=6x6=36
Let A represents obtaining a sum greater than 9 and B represents black die resulted in a 5.

A = (46, 64, 55, 36, 63, 45, 54, 65, 56, 66) == | A | =10
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o 010
5] 36

B =(51,52,53,54,55,56) = n(B)=6

7(B) _6

PB)= ——=
nl5) 36

A B=(5556) = n(AnB)=2

-
P(A ™ B)= —
36

viam . PANB) Yo 2
(AB) - P(B) _V 6

(b) Let A denoted the sum is 8

Ll | et

. A={(2,6).(3,5), 4,4, (5,3, (6, 2)}
B = Red die results in a number less than 4, either first or second die is red
~B={(1,1),(1,2),(1,3),1,4),Q1,5),1,6),(2,1),(2,2),2,3), (2,4, 2,5), (2, 6),
(3, 1), (3,2),(3,3),(3,4), 3, 5), (3, 6)}

n(B) 18 1
PB)=——m=—=
(s 3

- |

AN B={26),35 = n(A B)=2

-

1
36 18

P|"L1|B"|—P[QLHE| /‘l/g 2 1
L P(B) A 18 9
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11. A fair die is rolled. Consider events E = {1, 3, 5}, F = {2, 3} and G = {2, 3, 4, 5}. Find:
@P (E|F| andP (F[E|

@) P (E|G) andP (G[E)

i) P [(EF)|G | andP [(ENF)|G ]

Ans.$=(1,2,3,4,56) = n(5)=6

E=(1,3,5 F=(2,3) G=(2,3,4,5)

= u(E :I =3 7 ['_1:_'| =2 7 ['_G_'] =4

0P " ['_E _'I 3 o) " ['_P_'J
1 = — == = —=
ni5) 6 s

| b

EMF=3 = n(E " F)=1

#E ~F) 1
1l 5] 6

= —_— a =
/2 E 3
P(F) . P(E) A 3
e (E)] 3 b (G) 4
11 = — == = — ==
nis) 6 5] 6

EMG=B5 = nlE~G)=2

n(E m G) B

PE ™ Q= —
n(S)

| b
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EwF=1,273,5and G(23,4,5)

EVPNG=235 =>n[(EUF) nG|=3
- . - 3
PI[(E wF)mnG|==
L )N Gl=o
| CPEVENG] ¥ s
P(EUF|G) = — G 173
(G) A
Again E /™ F =(3)
ENPHNG=® = n[(ENF) nG|=1
- . - 1
P[(E A F)n G|==
L )N Gl=2
| CPE~AFAG] ¥ o
P(ENF|G) = — G 4/ 1
(G) Ve

12. Assume that each child born is equally likely to be a boy or a girl. If a family has two
children, what is the conditional probability that both are girls given that (i) the

youngest is a girl (ii) at least one is a girl?

Ans. Let first and second girl are denoted by G; and Gy and boys By and B,.

. $={(G1Gy), (G1By), (GyB4), (B1By)}
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Let A = Both the children are girls = (G1Gy)
B = Youngest child is girl = {(G1G»), (B1Gy)}

C = at least one is a girl = {(G1By), (G1G»), (B1Gy)}

A B=(GiGy) = P ™ B)=

de | =

Am™C= (G1G2) f;-‘ P (A i C) =

e | b

-
P(B):i and P (C) =

de | e

‘A~B) L
oe(afp) - 2A B) Y4 1

P(B) q 2

. 1
. . PlA ~ C] 1
WPAIC) = —F-= '=3A::
(C) A 3

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

question?

Ans. Number of easy True/False questions = 300
Number of difficult True/False questions = 200
Number of easy multiple choice questions = 500

Number of difficult multiple choice questions = 400

Total number of all such questions = 7; (5] =1400
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Let E represents an easy question and F represents a multiple choice question.

#(E | =300 +500=800and #(F) =500 +400 = 900

n(F) 900
P(F)= —= =
n(S) 1400
H(E m F 5
n(E m F) =500 = P(E ™ F)= i S J :1:1[][:'[][:|
. | .
P(E ~nF)_>"Yy00 3500

14. Given that the two numbers appearing on throwing two dice are different. Find the

probability of the event ‘the sum of numbers on the dice is 4°.
Ans.S= (1,1),(2,1),(3,1),(4,1),(5,1),(6,1)
(1,2),(2,2),3,2),4,2),5,2),(6,2)

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

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

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

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

n(S) =36

Let A represents the event “the sum of numbers on the dice is 4” and B represents the event

“the two numbers appearing on throwing two dice are different”.

Therefore, A={(1,3), (2,2), 3, )} = n(A) =3
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AlsoB={(2,1),(3,1),(4, 1), (5,1),(6,1), (1, 2),3,2), 4 2), 5, 2), (6, 2),(1, 3), (2, 3), (4, 3), (5, 3),
(6,3),(1,4), (2,4), (3,4), (5,4), (6,4),(1, 5), (2, 5), (3, 5), (4, 5), (6, 5), (1, 6), (2, 6), (3, 6), (4, 6), (5,

6)}

a:-IIB:I=30
n(B) 30
PB)= ——=—
nls) 36

= 7 [-_:':'L M E_'I =2

A~ By} 2

PAMB=———~=—

1l S) 36

_. - P{A n B

Hence,P|AB| = .PI'E'I -

3]

_He_2_1
30 3 5
26 30 15

15. Consider the experiment of throwing a die, if a multiple of 3 comes up throw the die
again and if any other number comes toss a coin. Find the conditional probability of the

event “the coin shows a tail”, given that “at least one die shows a 3”.
Ans. S={(3,1), (3, 2), (3, 3),(3,4), 3, 5), (3, 6), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)

(1, H), (2, H), 3, H), (4, H), 5, H), (1, T), 2, 1), 3, T), (4, T), (5, T)}

n(S) =20
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P (first die shows a multiple of 3) = — = —

P (first die shows a number which is not a multiple of 3) = —x —+

1 4
6 2 6

1
W =
2

Let A = the coin shows a tail = {(1, T), (2, T), (4, T), (5, T)}

B = at least one die shows a 3 = {(3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6)}
AmB=¢

n(A) =4, n(B)=6,1n1(A " B)=0

P (B) = E:é andP(A ™ B)=0

36

e PIANB]
*AB) -5y _/6

In each of the following choose the correct answer:

16.If P (A) = % P(B)=0,thenP|A[B| is:

A)0
(B) l
2
(C) not defined
D)1
1
Ans. P (A) = - P(B)=0
P(ANB) =0
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Therefore, option (C) is correct.

17.If A and B are events such that P 4 (B | =P(B|A, then:

(A)ACB

(B)A=B

(OOAMB= @
(D)P(A)=P(B)
Ans.P(A[B) =P(BJA)

P(AnB) P(BNA)

P(B) P(A]

— P(A)=P(B)

Therefore, option (D) is correct.
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