Remesh’'s Maths Coaching

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 N F) = 0.2, find P (E|F)
and P(F|E).

Given that P(E) = 0.6, P(F) = 0.3, and P(E N F) = 0.2
PENF) 02 2

PE/F)= P(F) 03 3
_P(ENF) 02 1
P(F/E)—W_ﬁ—g

2. Compute P(A|B), if P(B) = 0.5 and P (A N B) =0.32
Given that P(B) = 0.5 and P(A N B) = 0.32
P(ANB) 032 32 16
P(B) 05 50 25
3. IfP(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)
Given that P(A) = 0.8, P(B) = 0.5, and P(B|A) = 0.4

P(A/B)=

(i) P (BIA) = 0.4
P(B/A)=04= % =0.4= P(ANB)=0.4xP(A)=0.4x0.8=0.32
(i) P(A/B)= P(ANB) 032 32 16 g,

PB) 05 50 25
(ii) P(AUB)=P(A)+P(B)-P(AnB)=0.8+0.5-0.32=0.98

4. Evaluate P (A U B), if 2P (A) = P (B) :%and P(AB) :é

Given that 2P (A) = P (B) :%

2
P(A/B)==
(A18)- 2
—P(AmB):g:P(AmB):EP(B):EXZE:E
P(B) 5 5 5 °13 13
We known that, P(AUB) = P(A)+ P(B)—P(AnB)=— + > — 2
26 13 13
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5 5 2 5 10 4 5+10-4 11

T 26 13 13 26 26 26 26 26

5. 1fP(A)= 2, P(B)=and P(A U B) :%, find (i) P(A N B) (ii) P(A[B) (iii) P(B|A)

5
11’ 11

Given that P(A)= 2, P(B) == and P(A U B) =
11 11 11

7
)  P(AUB)=—
0 (AUB) 11
E+E—P(AmB):1:>E+£—1=P(AmB)
11 11 11 11 11 11
. p(AnB)=2=_4
11 11
4
(ii)  We known that P(A/ B):mzﬂzf
PB) 5 5
11
4
(ili) We known that P(B/ A)= P(AmB)zﬂzfzg
P(A) 6 6 3
11

6. 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

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

F ={HHH, HHT}

“E NF = {HHH}
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(ii) E = {HHH, HHT, HTH, THH}
F = {HHT, HTH, HTT, THH, THT, TTH, TTT}
“E N F = {HHT, HTH, THH}

P(EmF):g : P(F):Z

8
3
e 8-
8

(iiii) E = {HHH, HHT, HTT, HTH, THH, THT, TTH}
F = {HHT, HTT, HTH, THH, THT, TTH, TTT}
“E N F = {HHT, HTT, HTH, THH, THT, TTH}

P(EmF)zg:% :P(F):%
3 6
P(ENF) 4 g8 6
SR R A
8 8

7. Two coins are tossed once, where
(i) E: tail appears on one coin, F: one coin shows head

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

If two coins are tossed once, then the sample space Sis S = {HH, HT, TH, TT}
(i) E={HT, TH}

F={HT, TH}

ENF ={HT,TH}

P(EmF):§:% - P(

T
A
Il
BN
I
N |

1
P(E/F)z—:%:l
2

(ii) E = {HH}
F={TT}
~ENF=a
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PF)=1landP(ENF)=0
P(E/F)=—P(EQF)=9=

P(F) 1

8. A dieis thrown three times,

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

If a die is thrown three times, then the number of elements in the sample space will be 6 x 6 x 6 =216

(1,1,4),(1,2,4)...(1,6,4)
(2.1,4).(2.2,4),...(2.6.4)
E_‘(3,14},"24} -(3.6.4) |
(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)

={(6,51),(6,5,2),(6,5,3),(6,5,4),(6,5,5),(6,5,6)}
EnF ={654)}

1
P(EF)=——
(EnF)=o
1

P(F) 6 6
216
9. Mother, father and son line up at random for a family picture

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

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}

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

F = {MFS, SFM}

~ ENF={MFS, SFM}

P(EmF):%:%
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10. A black and a red dice are rolled.

(@)

(b)

Find the conditional probability of obtaining a sum greater than 9, given that the black die
resulted in a 5.

Find the conditional probability of obtaining the sum 8, given that the red die resulted in a
number less than 4.

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.

Let

A: Obtaining a sum greater than 9

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

B: Black die resulted 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

a5, is given by
P (AB).
2
P(AmB 2 1
P(A|B)= {J }—%—_:_
P(B) Y6 3
35

(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),(12).(L3),(2.1):(2.2),(2.3), | o pl ((5.3).(6.2)}
=1(3.0).(3.2).(3.3).(4.1).(4.2).(4.3). 18 2
(5.1),(5:2)u(5.3).(6.1).(6:2).(6.3) | P(F) =3¢ and P(EAF) =5

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).

11. 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 (FIE) (ii) P (E|G) and P (G|E)
(ii) P ((E U F)|G) and P ((E N G)|G)
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When a fair die is rolled, the sample space S will be

S={1,2 3, 45,6}
It is given that E = {1, 3, 5}, F = {2, 3}, and G = {2, 3, 4, 5}

N
..P{I".-):E:E
PlF 2_1
(F)=5=3
4 2
P Tl=_ ==
1) ENF={3}
|
SPIEmF)=—
(EnF)=2
( 1
) _P F,ﬁF]_E l
..P{E F}_—F{F] _l >
1
P{I:'ﬁl*} E |
PIF|IE)]=————=+=—
(FIE) P(E) 13
2
M) ENG={3,5}
) .2
P{I:-‘I(J)_E_E

l

. P(EAG) ;
.-.p{E|G]={P{—E})=§=%
3

(i) EUF={1,2,3, 5}
(EUF)NG=1{1,2,3,5'N{2,3,4,5} = {2,3,5}

ENF={3}
ENF)NG={3}N{2,3,4,5} = {3}
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~P(EUG)===

6
P((ELF)nG)=

Al RS Y
P | —

HEﬁH:é

P[{EmF}m{i]:ﬁl
P((EUF)NG)

~P((EVF)|G)= h(G)

b | e | —

bd | =

=
| e

Ped | i

P

=
B
=
)
o

12. 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?

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). (9, b). (9, 9)}

Let A be the event that both children are girls.
~A={(g. g)]

(i) Let B be the event that the youngest child is a girl.

~B=[(b.2).(2.2)]

= AnB={(g. g}

- P(B)=

NS
b | —

P(ACB)=-

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

!
2

b | =4 | —

1
Therefore, the required probability is E .

(ii) Let C be the event that at least one child is a girl.

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

The conditional probability that both are girls, given that at least one child is a girl, is given by

3
= P(C)=—
(€)=
!
P(ANC)=—
(ANC) =7
P(A[C).
1
. P(ANC) |
Therefore,P(A | C) = ACC) _4 1
P(C) 3 3
4

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 multiple 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?

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
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Total number of multiple choice questions = 900
Therefore, probability of selecting an easy multiple choice question is

500 5
PENM)=——=—
1400 14
900 9
Probability of selecting a multiple choice question, P (M), is —— =
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(EAM) 14 5
PEM==508n 9 o
14

)
Therefore, the required probability is 9

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 is 4°.

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.
{ (2, 2),(3. 1)}
{l 3).(1,4).(1.5).(1.6)
( 2,3).(2.4).(2,5),(2.6)
(3.2).(3.3).(3.4).(3.5).(3.6)
( 3).(4.4).(4,5).(4.6)
(5.2).(5.3).(5.4).(5.5).(5.6)
(

"
~P(B 2303 P(AnB)=— _ L
i 6 36 18

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.
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[a—

E= R

P(ANB) _

~P(A|B)= P(B)

15

1
Therefore, the required probability is E

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.

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

C[HL(LT)L(2.H).(2.T).(3.1)(3.2).(3.3).(3.4).(3.5).(3.6).
_[(4.”} (4.T).(5.H).(5.7).(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.

SA=J(LT)2.T)(4.T).(5.T)}

B=1{(3.1).(3.2).(3.3).(3.4).(3.5).(3.6).(6.3)}

= AnB=g¢g

~P(A~B)=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

3636 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{Aﬁﬂ} 0
PIAIB)=———+=—=10
(A1B) P(B) 7
36
16. IfP(A)—% P(B)=0, then P(A/B) is
(A)O (B) % (C) not defined (D)1
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0

It is given that P(A) :% and P(B)

. P(AnB) P(ANB)
PIAIB)= P(BY 0

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

Thus, the correct answer is C.

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

(A)AcBbutA#B (B)A=B CO)ANB=¢

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

P(B) P(A)

=P (A) =P (B)

Thus, the correct answer is D.
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(D) P(A) = P(B)



