Class XII Chapter 13 - Probability Maths

Given that E and F are events such that P(E) = 0.6, P(F) = 0.3 and P(ENF) = 0.2, find P
(E|F) and P(F|E).
Answer

It is given that P(E) = 0.6, P(F) = 0.3, and P(EN F) = 0.2
P(E~F) 02 2

=P(EIF) P(F) 03 3
. P(EAF) 0.2

Compute P(A|B), if P(B) = 0.5and P (AN B) = 0.32
Answer

It is given that P(B) = 0.5 and P(AN B) = 0.32
P(ﬁ’]: P(ANB) _032 16

LB/ P(B) 05 25

If P(A) = 0.8, P(B) = 0.5 and P(B]A) = 0.4, find
(i) P(A N B) (ii) P(A|B) (iii) P(A U B)
Answer

It is given that P(A) = 0.8, P(B) = 0.5, and P(B|A) = 0.4
(i) P (B]JA) = 0.4
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_ P(AﬁB] -

Tray

P(AnB)
0.8

= P(ANB)=032

=04

P(ANB)

P(AIB)= s

(ii)
N
— P(A|B)=232 2064
0.5

(iii)
P(AUB)=P(A)+P(B)-P(ANB)
=P(AUB)=0.5+0.5-032=0.98

Question 4:
5 2
Evaluate P (A U B), if 2P (A) = P (B) = |3 and P(A|B) = 3

Answer
2p(A)=P(B) =2
It is given that, 13
3 5
= P{Al=—and P(B]=—
(A)= 2 and P(B) =
P(A|B)="
5
P(AnB) 2
P(B) 5
' 2 o 2. 5 2
= P(ANB)==xP(B)==x—==
5 5 13 13

It is known that, P(AUB)=P(A)+P(B)-P(AnB)
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-
_>P[AL_JH]=1+E—L
26 13 13
ip[gu};}:w
26

:>P(Au};}=%

Question 5:

6 s 7

1fr(A) 11, pB) = ”andP(AUB) Il find

(i) P(A N B) (ii) P(A|B) (iii) P(B|A)
Answer
6 .5
P(A)=—,P(B)=—",and P(AUB)=
It is given that 11 11

P{AUB]=1
(i) 11

~P(A)+P(B)-P(AnB)=

4
I

T

£+— P{Arﬂ}—l
111 T
= P(A wB}_u LA
1 11 11
P(ANB
Hmap_%ﬁ_l
(i) It is known that, (B)
4
_1n_4
P(A B)= 5=
11
PlAMDB
p(B|A) =T ACE)
P(A)

(iii) It is known that,
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4

1142

6 6 3
11

—P(B|A)

A coin is tossed three times, where

(i) E: head 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

Answer

If a coin is tossed three times, then the sample space S is
S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}

It can be seen that the sample space has 8 elements.
(i) E = {HHH, HTH, THH, TTH}

F = {HHH, HHT}

~ENF = {HHH}

21 ) 1
P(Fl=—=—and P[E~F)=—
{} B 4 { ) 2

P{E']—';—W—

|
_P(ENF) g 4
|

L

b | —

4

(i)) E = {HHH, HHT, HTH, THH}

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

P 3 oy T
P(EnF)== and P(F)=
Clearly, 8 8

(8]

P(E|F)=— o) _8
TUR(R) T

-]

8
(i) E = {HHH, HHT, HTT, HTH, THH, THT, TTH}
F = {HHT, HTT, HTH, THH, THT, TTH, TTT}
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SEnF={HHT.HTT. HTH,THH_THT.TTH}
P(F) =% and P[EﬁF}:%

P(ENF)

Therefore, P(E | F) = P‘[—I) =

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

Two coins are tossed once, where
(i) E: tail appears on one coin, F: one coin shows head
(ii) E: not tail appears, F: no head appears
Answer
If two coins are tossed once, then the sample space S is
S = {HH, HT, TH, TT}
(i) E = {HT, TH}
F = {HT, TH}
.'.E.ﬁ.Fz{HT._TII:
2 1
PF)=%=4
8

P(ENF)= }1
- P(ENF) 2
|*f_1-;|1-'_:——[|,”,] }—::I

PEZ=CH
P o

~ENF=0

P(F)=1andP (ENF) =0
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= =|:}

P(ENF) 0
|

om0

Question 8:

A die is thrown three times,

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

Answer

If a die is thrown three times, then the number of elements in the sample space will be 6

X 6

m
]

F=

X 6 =216
(114).(1,2.4),...(1,6,4)
(2,1,4),(2.2,4)...(2,6.4)
(3.1,4).(3,2,4),...(3.6.4)
1(4.1,4),(4,2,4)...(4.6.4)
(5.1,4).(5.2.4)....(5.6.4)
(6,1,4),(6,2.4)....(6,6.4)
((6.5.1).(6.5.2).(6.5.3).(6.5.4).(6.5.5).(6.5.6)!

~EnF=1{(6,54)

P

F)= "’{ljuf:. and P(EF) = 5

~p(eE)=2ECF)_216

P(F)
216

1

6
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Mother, father and son line up at random for a family picture

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

Answer

If mother (M), father (F), and son (S) line up for the family picture, then the sample
space will be

S = {MFS, MSF, FMS, FSM, SMF, SFM}

= E = {MFS, FMS, SMF, SFM}

F = {MFS, SFM}

«~ ENF = {MFS, SFM}

P(E~F)=

|u,_'p|—

P(F)

"
i)
|

-
i

o | 2

PIE~F
. P(E|F)= {P“__} )_

ted | =l | =
Il
P

Question 1

A black and a red dice 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.

Answer
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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 S has 6 x 6 =
36 number of elements.
1. Let
A: Obtaining a sum greater than 9
{(4, 6), (5, 5), (5, 6), (6, 4), (6,5), (6,6)}
B: Black die results in a 5.
={(5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6)}

~ANB={(5,5),(5,6)}

The conditional probability of obtaining a sum greater than 9, given that the black die
resulted in a 5, is given by P (A|B).

, _P(ANB) 35 2 1
“P(AIB)= PBY 6 6 3

(b) E: Sum of the observations is 8.
= {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)}
F: Red die resulted in a number less than 4.

(L1).(L2).(L3).(2.1).(2,2),(2:3).
=1(31).(3,2):(3.3).(41),(4.2)s(43).p o s
l{ﬁ,l}.{ﬁ.l}.{ﬁ.?},{ﬁ.I}.{6.1).{6.3] P(F)=7, and P(ENF)=—

}rl 1(5.3).(6,2)}

The conditional probability of obtaining the sum equal to 8, given that the red die

resulted in a number less than 4, is given by P (E|F).

1.
PIE~F 2
Therefore, P(E | F) = [ - ) _36_2_1
P(F) 18 18 9
36
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A fair die is rolled. Consider events E = {1, 3,5}, F={2,3}and G = {2, 3, 4, 5}
Find
(i) P (E|F) and P (F|E) (ii) P (E|G) and P (G|E)

(ii) P ((E v F)|G) and P ((E N G)|G)

Answer

When a fair die is rolled, the sample space S will be
S=4{1,2,3,4,5, 63}

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

ey 31
|[hj_g_5
2 1
P(F)===—
(F)=¢=3
J'“—i—g
Pl6)=5=3
(VENF={3)
1
P(E~F)=—
(EnF)==
1
p(e|F)=TEDF) 6 1
P(F) g 2
%
P(ENF) ¢ |
P(F|E)= =5 _—
el P(E)y 1 3
2

()ENG={3, 5}
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1

“P(ENG)=2=3

[= N

|
. P(ENG) 3
“P(EIG) ==

3

(i)EUF={1,2, 3,5}

(EUF)NG=41,2,3,5N{2,3,4,5 =42, 3,5}

ENF={3)}
(ENF)NG = {3}{2, 3, 4, 5} = {3}
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;ngmu=;:%
P{{Eul-‘}r‘nﬂ]:%:é
p{um.z}:[l
PﬁEmFyﬂqzé
. PI{EZF)mG
~P((EUF)|G)= ( %u% )
1
_E_I 3 3
272y
3
PHHE~G)~G
P((E ) 6) - P{(;i |
1
_6_13_1
ST 27
3

Assume that each born child 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?

Answer

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

S = {(b, b), (b, 9), (g, b), (9, 9)}
Let A be the event that both children are girls.

~A={(g g)f

(i) Let B be the event that the youngest child is a girl.
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~B=[(b.g).(2.2)]
= AmB= {{g, g]}

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

_P(ANB)
~ P(B)

P(A|B)

Therefore, the required probability is 2 .
(ii) Let C be the event that at least one child is a girl.

~C={(h. g).(g. b).(g. 2)]
= AnC= 18s ﬁ,

L3
= P(C)=-
(©)=7

P(ANC)=1
' 4

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

P(ANC)
P(C)

L o | —

Therefure,?{_ﬁ|f]=

frd

e

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

multiple choice questions. If a question is selected at random from the question bank,
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what is the probability that it will be an easy question given that it is a multiple choice
question?
Answer

The given data can be tabulated as

True/False | Multiple choice | Total

Easy 300 500 800
Difficult 200 400 600
Total 500 900 1400

Let us denote E = easy questions, M = multiple choice questions, D = difficult questions,
and T = True/False questions
Total number of questions = 1400
Total number of multiple choice questions = 900
Therefore, probability of selecting an easy multiple choice question is
S500 5

P(ENM) = 1400 14

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

a0 9

1400 14

P (E|M) represents the probability that a randomly selected question will be an easy

question, given that it is a multiple choice question.

5

 P(ENM) 13 5

FEIM) =) =9 9
14

5
Therefore, the required probability is 9.
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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 is 4'.

Answer

When dice is thrown, number of observations in the sample space = 6 x 6 = 36

Let A be the event that the sum of the numbers on the dice is 4 and B be the event that

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

SA={(L3).(20 2).(301))

{ 2).(1.3 { 4),(1.5).(1.6)
2.1):(2.2),(2,3),(2,4).(2.5).(2.6)
B:JEHJL}{EH[EQ 3ﬂ41ﬁ:
(4,1).(4.2),(4.3).(4.4).(4.5).(4.6)
{1U1i][5 .(5.4).(5.5).(5.6)
6.1).(6,2),(6.3).(6.4).(6.5).(6.6) |
AnB={(13).(31)}
.'.E’[H}=§=§eil'ntll’{.»‘-".r".t!x}:%:é

Let P (A|B) represent the probability that the sum of the numbers on the dice is 4, given
that the two numbers appearing on throwing the two dice are different.

i ._P{-"-"i-"‘ﬂjl_|3_1
LPIA|B)= P(B) _5_[5
6

Therefore, the required probability is 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.

Answer

The outcomes of the given experiment can be represented by the following tree diagram.
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The sample space of the experiment is,

?={[I.H}.(I.'I']-[E.H}.{Z.'I'].[3-I}[3-2}-{3.3}.[3-4}-{3.5}.{3.6]- }
(4. H).(4.T).(5.H).(5.T).(6.1).(6.2).(6.3).(6.4).(6.5).(6.6)

Let A be the event that the coin shows a tail and B be the event that at least one die

shows 3.

CA=HLT)(2T)(4T).(5.T))

B=1{(31).(3.2).(3.3).(3.4).(3.5).(3.6).(6.3)}

= AnB=¢

~P(AnB)=0

Then, P(B)=P({3.1})+P({3.2})+P({3.3} )+ P({3.4} )+ P({3.5}) + P({3.6} )+ P({6.3})

I 1 1 1 1 1 1
=—+—+t—F+t—+—+—+

36 36 36 36 36 36 36
7

36
Probability of the event that the coin shows a tail, given that at least one die shows 3, is
given by P(A|B).
Therefore,

P(AB
P(A|B)= EP“” ) ﬂ =0

P[A]=%.P(B}:n, then P(A | B)is
If

1
(A) 0 (B) 2
(C) not defined (D) 1
Answer

o1
P(A)=—and P(B)=0
It is given that -
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_P(AnB) _P(ANB)

P(AIB) P(B) 0

Therefore, P (A|B) is not defined.

Thus, the correct answer is C.

If A and B are events such that P (A|B) = P(B|A), then

(A)AcBbutA+B(B)A=B

(C)ANB=0o(D)PA) = P(B)

Answer

It is given that, P(A|B) = P(B|A)
P(AmB) P(ANB)

P(B) P(A)

= P (A) = P (B)

Thus, the correct answer is D.
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