Probability

(2025)

Q.1 Assertion (A) : If A and B are two events such that P(ANB)=0, then A and B
are independent events.
Reason (R) : Two events are independent if the occurrence of one does not

effect the occurrence of the other. (1 Mark) (CBSE 2025 - 65/4/1)
A. Assertion (A) is true, but Reason (R) is false.
B. Assertion (A) is false, but Reason (R) is true.

C. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

D. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

Q.2 Abox has 4 green, 8 blue and 3 red pens. A student picks up a pen at
random, checks its colour and replaces it in the box. He repeats this process 3
times. The probability that at least one pen picked was red is :

(1 Mark) (CBSE 2025 - 65/6/1)




D.
64
125

Q3
If E and F are two events such that P(E) > 0 and P(F)eql, then P(E/F) is

(1 Mark) (CBSE 2025 - 65/2/1)
A.1-P(E/F)

B.
1- P(EUF)

o
3

,P(B) = 2 and P(ANB) = %, then P(A | B) is :

=
Z
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(1 Mark) (CBSE 2025 - 65/7/1)
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Q.5 A coin is tossed and a card is selected at random from a well shuffled pack of
52 playing cards. The probability of getting head on the coin and a face card
from the packis: (1 Mark) (CBSE 2025 - 65/7/1)

Q.6
If P(AU B) = 0.9 and P(A N B) = 0.4, then P(A) + P(B) is:
(1 Mark) (CBSE 2025 - 65/5/1)
A.0.7
B. 1



C.0.3
D.1.3

Q.7
If E and F are two independent events such that P(E) = 2, P(F) = % then P(E/F) is equal to

(1 Mark) (CBSE 2025 - 65/1/1)

Q.8 10 identical blocks are marked with ' 0 ' on two of them, ' 1 ' on three of
them, ' 2 ' on four of them and ' 3 ' on one of them and put in a box. If X denotes
the number written on the block, then write the probability distribution of X
and calculate its mean. (2 Mark) (CBSE 2025 - 65/7/1)

Q.9 In a village of 8000 people, 3000 go out of the village to work and 4000 are
women. It is noted that 30% of women go out of the village to work. What is the
probability that a randomly chosen individual is either a woman or a person
working outside the village? (2 Mark) (CBSE 2025 - 65/7/1)



Q.10 Find the probability distribution of the number of boys in families having
three children, assuming equal probability for a boy and a girl.

(3 Mark) (CBSE 2025 - 65/4/1)

Q.11 A coin is tossed twice. Let X be a random variable defined as number of
heads minus number of tails. Obtain the probability distribution of X and also
find its mean. (3 Mark) (CBSE 2025 - 65/4/1)

Q.12 A person is Head of two independent selection committees I and II. If the
probability of making a wrong selection in committee I is 0.03 and that in
committee Il is 0.01, then find the probability that the person makes the correct
decision of selection :

(i) in both committees

(ii) in only one committee (3 Mark) (CBSE 2025-65/6/1)

Q.13
A die with number 1 to 6 is biased such that P(2) = % and probability of other numbers is equal.

Find the mean of the number of times number 2 appears on the dice, if the dice is thrown twice.

(3 Mark) (CBSE 2025 -65/6/1)
Q.14 Two dice are thrown. Defined are the following two events A and B :

A= {(x, y):x+y=9}, B= {(x, y): xeq3}, where (%, y) denote a point in the sample
space.
Check if events A and B are independent or mutually exclusive.

(3 Mark) (CBSE 2025 - 65/2/1)

Q.15 The probability that a student buys a colouring book is 0.7 and that she
buys a box of colours is 0-2. The probability that she buys a colouring book,
given that she buys a box of colours, is 0-3. Find the probability that the student:
(i) Buys both the colouring book and the box of colours.

(ii) Buys a box of colours given that she buys the colouring book.

(3 Mark) (CBSE 2025 - 65/5/1)

Q.16 A person has a fruit box that contains 6 apples and 4 oranges. He picks out
a fruit three times, one after the other, after replacing the previous one in the



box. Find:
(i) The probability distribution of the number of oranges he draws.
(ii) The expectation of the random variable (number of oranges).

(3 Mark) (CBSE 2025 - 65/5/1)

Q.17 The probability distribution for the number of students being absent in a
class on a Saturday is as follows:

X (0(2 |4 |5

PX) |p|2p|3p|Dp

(3 Mark) (CBSE 2025 - 65/1/1)

Where X is the number of students absent.
(i) Calculate p.
(ii) Calculate the mean of the number of absent students on Saturday.

Q.18 For the vacancy advertised in the newspaper, 3000 candidates submitted
their applications. From the data it was revealed that two third of the total
applicants were females and other were males. The selection for the job was
done through a written test. The performance of the applicants indicates that
the probability of a male getting a distinction in written test is 0.4 and that a
female getting a distinction is 0.35 . Find the probability that the candidate
chosen at random will have a distinction in the written test.

(3 Mark) (CBSE 2025 - 65/1/1)

Q.19 A shop selling electronic items sells smartphones of only three reputed
companies A,B and C because chances of their manufacturing a defective
smartphone are only 5%,4% and 2% respectively. In his inventory he has 25\%
smartphones from company A, 35\% smartphones from company B

and 40% smartphones from company C.

A person buys a smartphone from this shop.

(i) Find the probability that it was defective.

(ii) What is the probability that this defective smartphone was manufactured by
company B ? (3 Mark) (CBSE 2025 -65/6/1)



Q.20 Three persons viz. Amber, Bonzi and Comet are manufacturing cars which
run on petrol and on battery as well. Their production share in the market

is 60%,30% and 10% respectively. Of their respective production

capacities, 20%,10% and 5% cars respectively are electric (or battery
operated).

Based on the above, answer the following: C

What is the probability that a randomly selected car is an electric car?
(4 Mark) (CBSE 2025 - 65/2/1)

Q.21 (i) (b) What is the probability that a randomly selected car is a petrol car?
(ii) A car is selected at random and is found to be electric. What is the
probability that it was manufactured by Comet?

(iii) A car is selected at random and is found to be electric. What is the
probability that it was manufactured by Amber or Bonzi?

(4 Mark) (CBSE 2025 - 65/2/1)

Q.22 Based upon the results of regular medical check-ups in a hospital, it was
found that out of 1000 people, 700 were very healthy, 200 maintained average
health and 100 had a poor health record.

Let A1l : People with good health,

A2 : People with average health,

and A3 : People with poor health.

During a pandemic, the data expressed that the chances of people contracting
the disease from category A1, A2 and A3 are 25%,35% and 50%, respectively.
Based upon the above information, answer the following questions :

(i) A person was tested randomly. What is the probability that he/she has
contracted the disease?



(i) Given that the person has not contracted the disease, what is the probability
that the person is from category A2 ?

(4 Mark) (CBSE 2025 - 65/7/1)

Q.23 A gardener wanted to plant vegetables in his garden. Hence he bought 10
seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish plant. The
shopkeeper assured him of germination probabilities of brinjal, cabbage and
radish to be 25%,35% and 40% respectively. But before he could plant the
seeds, they got mixed up in the bag and he had to sow them randomly.

Cabbage Brinjal

Based upon the above information, answer the following questions :

(i) Calculate the probability of a randomly chosen seed to germinate.

(i) What is the probability that it is a cabbage seed, given that the chosen seed
germinates ? (4 Mark) (CBSE 2025 -65/5/1)

Q.24

A bank offers loan to its customers on different types of interest namely, fixed
rate, floating rate and variable rate. From the past data with the bank; it is



known that a customer avails loan on fixed rate, floating rate or variable rate
with probabilities 10%,20% and 70% respectively. A customer after availing
loan can pay the loan or default on loan repayment. The bank data suggests that
the probability that a person defaults on loan after availing it at fixed rate,
floating rate and variable rate is 5%,3% and 1% respectively.

Based on the above information, answer the following :

() What is the probability that a customer after availing the loan will default on
the loan repayment?

(ii) A customer after availing the loan, defaults on loan repayment. What is the
probability that he availed the loan at a variable rate of interest?

(4 Mark) (CBSE 2025 - 65/1/1)

Q.25 Some students are having a misconception while comparing decimals. For
example, a student may mention that 78.56>78.9 as 7856>789. In order to
assess this concept, a decimal comparison test was administered to the students
of class VI through the following question : In the recently held Sports Day in
the school, 5 students participated in a javelin throw competition. The distances
to which they have thrown the javelin are shown below in the table :

Name of Student | Distance of javelin (in meters)
Ajay 47.7

Bijoy 47.07

Kartik 43.09

Dinesh 43.9

Devesh 45.2

The students were asked to identify who has thrown the javelin the farthest.
Based on the test attempted by the students, the teacher concludes that 40% of
the students have the misconception in the concept of decimal comparison and
the rest do not have the misconception. 80% of the students having
misconception answered Bijoy as the correct answer in the paper. 90% of the
students who are identified with not having misconception, did not answer



Bijoy as their answer.

On the basis of the above information, answer the following questions :

(i) What is the probability of a student not having misconception but still
answers Bijoy in the test?

(ii) What is the probability that a randomly selected student answers Bijoy as
his answer in the test?

(iii) (a) What is the probability that a student who answered as Bijoy is having
misconception?

(iii) (b) What is the probability that a student who answered as Bijoy is amongst
students who do not have the misconception?

(4 Mark) (CBSE 2025 - 65/4/1)

Answer
Q.1. B. Assertion (A) is false, but Reason (R) is true.

Q2.C.
61
125

Q3.B.
1-P(EUF)
P(F)



Q.8.
Probability distribution table is:
X 0123

2 3 4 1
P(X)10 10 10 10

Mean = E(X) =Y piz; =0- 5 +1- =5 +2- - +3- = =

Q9.

A — A randomly chosen person is a woman

B = A randomly chosen person works outside village.

4000 1 3000 3 1200 3
P(A) = 5000 = 3, P(B) = g0 = 5. P(ANB) = 5500 = 30

Required probability = P(AU B) = P(A) + P(B) — P(ANB) = % + % _

Q.10. Let
X

denote the random variable which counts the number of boys.

(or1.4)
3 20
20 40



X=0,1,2,3
P(Boy):P(Girl):%

Required Probability Distribution

X 0 1 2 3
P(X), :
() =533P =333)@F) =35’ =%
Q11.
Possible values of X are —2,0,2
X -20 2

12 11
PX)21=31

Mean =Y XP(X)=-2(3)+0(3)+2(3) =0

P |

Q.12.

(i)

P(

correct decision in both committees

)=1(1-0.03)-(1—0.01) = 0.9603

(ii)

P( correct decision in one committee ) = 0.03 - (1 — 0.01) + (1 — 0.03) - 0.01
= 0.0394



Q.13.
P(2) = 1—:’:],P( any other number ) =1 — 1—% = 1—70

Let X represent the Random Variable "the number of 2's".
Then X =0,1,2
The probability distribution is

XP(X) XP(X)
i T 49
0w *X1w=10 O
3 i 42 42
19 % 10 X 2= 150 100
3 3 9 18
299 X1 = 100 100

Mean =Y XP(X)= 2 — 0.6

100
Q.14.
4 1
P(A):_:_,P(B)ZEZE
36 9 36 6
3 1
P(AN B)_%_E
5)

P(4) x P(B) = = # P(AN B)

Therefore, A and B are not independent.

A and B are not mutually exclusive as
ANB+0
Q.15. Let A be the event of buying colouring book and

B
be the event of buying coloured box.

P(A) =07, P(B)=0.2, P(A/B)=0.3

@



B P(B) 0.2
= P(AN B) = 0.06 or 53—[}
(ii)
p B\ P(ANB)
A) T PA
0.06 3
= = 0.

0.7 35 OT 086
Q.16. Let
X
be random variable for number of oranges.
X=0,1,2,3

Let A be the event that orange is drawn.

4 2 A 2 3
PA)=7 =% PA)=1-F=3
(1)

X 0 1 2 3

P(X) 27 54 36 s
125 125 125 125

(if)

97 54 36 8

EX) =S pixi = 0% o 41X e 2% o 43 % —

(X) =2 _pix “ o5 TH % 1o5 T 125 T 135
150 6

" 1255
Q17.
(i) Since » P(X)=1=p+2p+3p+p=1
1



(ii) Mean =) X.P(X) = 0(p) + 2(2p) + 4(3p) + 5(p)

1
=2lp=21|—]) =3
P (7)

Q.18.

Let
Eq
: The applicant is a male

Es
: The applicant is afemale

A
‘The candidate chosen will have distinction in the written test.

P(E) =3, P(B;) =, P(A| 1) = 04, P(A] F;) = 033
- P(A)=P(E\)P(A| E1) + P(E2)P(A| E»)
:l ><U.4—|—§><0.35

3
_u
30
Q.19.
(i)
P(

defective smartphone
) = 0.25 x 0.05 + 0.35 x 0.04 + 0.40 x 0.02
= 0.0345



(i)

0.35 x 0.04
P( B/ Defective ) = .
0.25 x 0.05 + 0.35 x 0.04 + 0.40 x 0.02

B 140 or 28

345 69
Q.20.
Let
A =
Amber manufactures the car
B =
Bonzi manufactures the car
C =
Comet manufactures the car
E =
The selected car is electric

60 30 10

E

P@DzPMJXP(%)+P@ﬂxP(%)+P@gxp(E)
60 20 30 10 10 5

100 < 100 T 100 100 T 100 * 100
155 31

1000 " 200

Q21. Let

A=

Amber manufactures the car

B = Bonzi manufactures the car
C=

Comet manufactures the car



E=
The selected car is a petrol car

60 30 10
P(A) - WJP{B) - WJP(C) = m

E E E
P(E)=P(A) x P (E) + P(B) x P (E) +P(C) x P (E)
60><80+30x90+10><95
100 100 100 100 100 100

845 169
~ 7000 " 200
P(g) _ PO xP(2)
E P(E)
10 Y 5

100~ 100

60 20 4 30

5

10 10

100 X 100 T 100 X 100 T 100 X T00

50 1
10000

1550

10000 31

AorBY _ 1 cy 1 1 __ 30
P(£572)=1-P(§)=1-3 =4

Q.22. (i) Let A: Person contracted the disease
P(A)=P(A;)-P(A|A))+P(A2)-P(A|Ay)+P(A;3)-P(A]A;)
_ T (25 N 2 (35 N 1 50
~ 10 \ 100 10 \ 100 10 \ 100

= 2% 29500 o
1000 200

(ii)



P(Ay)-P (A/Az)

P(Agui):

2 65
0 100

P(4;)-P (A/Al) +P(Ay) - P (A/Az)

7 75 2 65 1
10 X Too T 10 X 100 T 10
2x13

_50_
X 300

26

Q.23. Let A: Event that chosen seed germinates.

B: Event that Brinjal seed is chosen.
C: Event that Cabbage seed is chosen.

R: Event that Radish seed is chosen.

10 12 8
P{B} = —EP(C) = %;P(R) = E;

7x15+2x13+1x10 141

A 25 A 35 A 40
Pl=)=pPl2)=2P(Z)=—
(B) 100’ (c) 100’ (R) 100

(i)
A A
P(A) = P(B)-P = + P(C)-P vel + P(R)-P
_10){ 25+12>< 35+8 y 40
30 0 100 30 100 30 ~ 100

990 33
3000 100

A

R

)



(i) (2)
)

) + P(R) - P (

—
o\ N (o1} N

c\ P(C)-P
P(E)P(B).P( )+ P(C)- P (
12, 85

990
3000

42 14
= — Or —
99 33
Q.24.
E1l
: customer avails loan on fixed rate
E2
: customer avails loan on floating rate
E3
: customer avails loan on variable rate

o
il
f —

A: the person defaults on the loan

P (Fy) = P (Ey) = -, P (Hs) = -

10
5} 3 1

P(A| )= == P(A| By) = -, P (4| Bg) = —

(i)P(A) =P (E1)-P(A| E1) +P(Ez) -P(A| E;) + P (Es)-P(A]| Es)
L5 2 3 7 1

10 © 100 ' 10 © 100 10 ~ 100

18 9

1000 500




()P (B3 | A) = P (E;)-P(A] Es)

7 1
10 X 100
o 18
1000
7
18
Q.25.
Total (100%)
I
I |
Misconception (40%) Proficient (60%)
| (No Misconception)
I | I
Answer Do not [ |
Bijoy (80%) answer as Answer Do not
Bijoy (20%) Bijoy (10%) answer as
Bijoy (90%)
Let
: Student has a misconception
E1l
: Student does not have misconception
E2
A: Student answered Bijoy as correct
40 60
" P(E)) = —,P(Es) = —
100 100

80 10
P(AIE1)=W=P(AIE2)=E
_ 20 - 90
P(A]8)=15P (4] B) = 155

P(E1)-P(A|Ey)+P(E;)-P(A| Ey) +P(E3)-P(A]| E3)



()
P(A|By) = 2
or

L
10

P(A) =P (E1)P(A| Ev) +P(E;)P (A Ey)
40 80 60 10

(11) - 100 x 100 + 100 X 100
- or 19
100 50
P(E))P(A| E
(i) @)P (B4 | 4) = >P(£1 ) | B1)
40 80
_ 100 X 700 _ 16
35 19

100
(iii) (b)

(ii0) () P (Ey | A) = L P (4] By)

P(A)
60 10
_ 0 “ 700 3

38 -
100 19



(2024)

Q.1 Let E be an event of a sample space S of an experiment, then P(S|E)=

A1
B. P(SNE)
C. P(E)

D. 0

(1 Mark) (CBSE 2024 - 65/2/1)

Q.2 The probability distribution of a random variable X is :

X 0 |1

2

3

4

PX) 0.1k

2k

k

0.1

where k is some unknown constant. (1 Mark) (CBSE 2024 - 65/4/1)
The probability that the random variable X takes the value 2 is:

| e >

| b2 &

'_.

=

Q.3 IfP (A | B) = P(A'IB), then which of the following statements is true ?

(1 Mark) (CBSE 2024 - 65/1/1)



A.

P(ANB) = ;P(B)
B. P(ANB) = 2P(B)
C.P(A)=P(A)

D. P(A)=2P(B)

Q.4 Let E and F be two events such that P(E)=0-1, P (F)=0-3, P (EUF) =0-4,
then P(FIE) is : (1 Mark) (CBSE 2024 - 65/3/1)

A. 0.4
B.0
C.0.5
D. 0.6
Q.5 If A and B are events such that P(A/B) =P(B/A) eq0, then:
(1 Mark) (CBSE 2024 - 65/5/1)
A. AcB, but A#B
B.A=B
C.AnB=¢
D. P(A)=P(B)

Q.6 A pair of dice is thrown simultaneously. If X denotes the absolute difference
of the numbers appearing on top of the dice, then find the probability
distribution of X . (3 Mark) (CBSE 2024 - 65/2/1)

Q.7 A card from a well shuffled deck of 52 playing cards is lost. From the
remaining cards of the pack, a card is drawn at random and is found to be a
King. Find the probability of the lost card being a King.

(3 Mark) (CBSE 2024 - 65/4/1)



Q.8 A biased die is twice as likely to show an even number as an odd number. If
such a die is thrown twice, find the probability distribution of the number of
sixes. Also, find the mean of the distribution.

(3 Mark) (CBSE 2024 - 65/4/1)
Q9 B
E and F are two independent events such *hat P(E) = 0.6 and P(EUF) = 0- 6. Find P(F)
and P(EUF).

(3 Mark) (CBSE 2024 - 65/4/1)

Q.10 The chances of P,Q and R getting selected as CEO of a company are in the
ratio 4:1:2 respectively. The probabilities for the company to increase its profits
from the previous year under the new CEO, P, Q or R are 0.3,0.8 and 0.5
respectively. If the company increased the profits from the previous year, find
the probability that it is due to the appointment of R as CEO.

(3 Mark) (CBSE 2024 - 65/3/1)

Q.11 The random variable X has the following probability distribution where a
and b are some constants:: (3 Mark) (CBSE 2024 - 65/5/1)

X [1 [2[3]4 |5
PX)|02]alal02]D

If the mean E(X)=3, then find values of a and b and hence determine P(X=>3).

Q.12 According to recent research, air turbulence has increased in various
regions around the world due to climate change. Turbulence makes flights
bumpy and often delays the flights.

Assume that, an airplane observes severe turbulence, moderate turbulence or
light turbulence with equal probabilities. Further, the chance of an airplane
reaching late to the destination are 55%,37% and 17% due to severe, moderate
and light turbulence respectively.



On the basis of the above information, answer the following questions :

(i) Find the probability that an airplane reached its destination late.

(ii) If the airplane reached its destination late, find the probability that it was
due to moderate turbulence. (4 Mark) (CBSE 2024 - 65/1/1)

Q.13 Airplanes are by far the safest mode of transportation when the number of
transported passengers are measured against personal injuries and fatality
totals.

Previous records state that the probability of an airplane crash is 0:00001%.
Further, there are 95% chances that there will be survivors after a plane crash.
Assume that in case of no crash, all travellers survive.

Let E1 be the event that there is a plane crash and E: be the event that there is
no crash. Let A be the event that passengers survive after the journey.

On the basis of the above information, answer the following questions :

(i) Find the probability that the airplane will not crash.

(ii) Find P(AIE1)+P(AIE2).

(iii) (a) Find P(A).

(iii)(b) Find P(EzIA).- (4 Mark) (CBSE 2024 - 65/2/1)



Q.14 Self-study helps students to build confidence in learning. It boosts the self-
esteem of the learners. Recent surveys suggested that close to 50% learners
were self-taught using internet resources and upskilled themselves.

>

A student may spend 1 hour to 6 hours in a day in upskilling self. The
probability distribution of the number of hours spent by a student is given
below : {

P(X=x)= { k kx2,2kx,0, for x=1,2,3 for x=4,5,6 otherwise

where x denotes the number of hours.

Based on the above information, answer the following questions :

(i) Express the probability distribution given above in the form of a probability
distribution table.

(ii) Find the value of k.

(iii) (a) Find the mean number of hours spent by the student.

(iii)(b) Find P(1<X<6). (4 Mark) (CBSE 2024 - 65/3/1)



Q.15
Rohit, Jaspreet and Alia appeared for an interview for three vacancies in the same post. The

probability of Rohit's selection is % Jaspreet's selection is 1

3 and Alia's selection is i . The event

of selection is independent of each other.

- 2 06

Based on the above information, answer the following questions :
(i) What is the probability that at least one of them is selected ?

(i) Find P(G | ﬁ) where G is the event of Jaspreet's selection and H denotes the event that

Rohit is not selected.
(iii) Find the probability that exactly one of them is selected.
(i) (b) Find the probability that exactly two of them are selected.

(4 Mark) (CBSE 2024 - 65/4/1)

Q.16 A departmental store sends bills to charge its customers once a month.
Past experience shows that 70% of its customers pay their first month bill in
time. The store also found that the customer who pays the bill in time has the
probability of 0.8 of paying in time next month and the customer who doesn't
pay in time has the probability of 0.4 of paying in time the next month.

Based on the above information, answer the following questions :

(i) Let E: and Ezrespectively denote the event of customer paying or not paying
the first month bill in time.

Find P(E1),P(E2).

(ii) Let A denotes the event of customer paying second month’s bill in time, then



find P(AIE1) and P(AIE>2).

(iii) Find the probability of customer paying second month's bill in time.

(iii) (b) Find the probability of customer paying first month's bill in time if it is
found that customer has paid the second month's bill in time.

(4 Mark) (CBSE 2024 - 65/5/1)



Answer

Ql.A 1

Q2.B.
2

2

Q3. A
P(ANB) = 1P(B)

Q4.B.0

Q5. D. P(A)=P(B)

Q6.

X 0 1 2 3 4 5
P(x)6/36=1/610/36=5/188/36=2/96/36=1/64/36=1/92/36=1/18
Q7.

Let E; be the event of lost card is King,
Es be the event of lost card not a King and
A be the event of drawing a King from remaining 51 cards.

so, P(B1) = 5,P(By) = 5, P(A|E)) = 2, P(A | BEy) = 51}

Now, Required probability is
P(E{ | A)
P(E{|A) = P( A|E;)xP(E,)

P(AJE;)xP(E1)+P(A[E;)xP(Es)  Lx

=len|.,
|h:|—l|':""

. L
+ 17

=l .
Zeefes]~

4
3|

=
L



Q.8.

Let P(1) = P(3) = P(5) = p, so P(2) = P(4) = P(6) = 2p
As,P(1) + P(2) + P(3) + P(4) + P(5) + P(6) =1 = 9p = 1 = p = 5 P( Getting 6

)= %, P( Not getting six )= %
Let X represents the Number of sixes
Possible values of X are 0,1 or 2

Now, P(X =0) = 7 x ¢ = 5,P(X=1) =2x ¢ x 2 =

9 81
Required probability distribution of number of sixes is
X 012
49 28 4

P(X) 1 81 31

Mean of X = 33 | X;P(X;) = 0+ + 57 = 3
Q..

P(E) =0.6 = P(E) =04
P(EUF)=P(E)+P(F) -P(ENF)

= 0.6 = 0.4+ P(F) — 0.4P(F) = P(F) = ;

P(EUF)=1-P(ENF)

1 13

=1—04X — = —
3 15

Q.10.

Let

El : P

is appointed as

CEO

Ez : Q

is appointed as
CEO

28
817

PX=2)=2x2

!

81



A

: company increase profits from previous year

here,
P(E)) = 7,P(Bs) = ,P(E1) = 7

P(A|Ey) =03,P(A| Ey) = 08,P(A| Es) =05
P(E3)P (A | E3)

P(E. | A) =
(Bs | A) = BB P By 1 P(B2)P (4| Ba) + P(Bo)P (A Bs)
2
N ?><0.5
4 1 2
7X03+?X0.8+7X05
B 1
3
Q11.

E(X)=0.2+2a+ 3a+ 0.8+ 5b=>5a-+ 5bb+1

Zp.;:1:>2a—|—b:(].ﬁ

E(X)=3= ba+5b=2and

solving the two equations, we get,

a=L1 p=21
— 5T 5

PX>3)=1-[P(X=1)+P(X=2)]=1-[02+a=1-%=2%

Q.12. (i) Let A denote the event of airplane reaching its destination late
FE{ = severe turbulence

FE5 = moderate turbulence

E; = light turbulence



P(A) =P (E.)P(A| Ey)+ P(E;)P(A| E;) + P(Es)P(A| Es)
59 1 37 1 17

“ 700 T3 100 "3~ 100

109 _ 109

(100) 300

(E2)P (A Es)
P(A)

1
3
1
3
(if)
P
P(Ey | A) =
1 37
3 %X 100

109
300

_ 37
109

Q.13.
(i)
P (E,) =1 — 0.0000001
— 0.9999999
(i)
P(A/E))+P(A/Ey) = 5 4 1=1%
(iii)(a)
1 95 9999999

= 10000000 * 100 T 10000000
95+ 999999900 999999995

~ 1000000000 1000000000
(iii) (b)




- P(E;) < P(4/E;)
P (E2/A) = 5Ey=pra o005 xPOATE)

9999593

_ Tooooooo 999999900
— T99899%3%5 —— 0OO0QO00QFR

1600600600 999999995
Q14. (i)

X [1]2 [3 [4 [5 J6
P(X) | k | 4k | 9k | 8k | 10k | 12k
(i)

k+4k+9k + 8k + 10k + 12k =1

1
]:{: -
5=

(iii) (a)
Mean = Z%Pi = k + 8k + 27k + 32k + 50k + 72k

— 190k
190 95
4z
(iii) (b)
P(1 < X <6) =4k + 9k + 8k + 10k
= 31k
31

44



Q.15.

Given

P(

Rohit

) = 5, P(
Jaspreet

atleast one of them is selected
) =1—-P(
no one is selected

)
—1- (4 xdxd) =1
(i)
m _ P(GnH)
P(G|H) = 200 — 4
(iii) P (exactly one of them selected)
=P(R) x P(J) x P(A) + P(R) x P(J) x P(A) + P(R) x P(J) x P(A)
_6+12+8 13
N 60 30
(iii) (b)

(iii) P (exactly two of them selected)

=P(R) x P(J) x P(A) + P(R) x P(J) x P(A) + P(R) x P(J) x P(A)
_3+2+4 3

T 60 20




Q.16.

(I)P(El) =0.7 P(EQ) =
(il (A\Eg 08P(A|Eg
(i P(A) =P (E;)-P(A|E{)+P ( 2)-P(A|E;)=0.7x0.8+0.3x04=0.68o0r

17
25

(iii) (b)

§ ~ P(E:)-P(AIE:) 1
(i) P(A) = P(E1)-P(A[E\)+P(Ey)P(AEy) — 17

3
1—_03




o \ Previous Years' CBSE Board Questions /[

13.1 Introduction
MCQ

Five fair coins are tossed simultansously. The :
probability of the events that atleast one head E[:IITtE—

up is
27 5 31 1
@ =5 (b 5 c) = (d) =

PlAUB)is
(a) -§- (b)

un | L

(1 mark)

A coin Is tossed once. If head comes up, a die is i
thrown, but if tail comes up, the coin is tossed again. :
Find the probability of obtaining head and number &.

(2021 C) :

Two cards are drawn at random and one-by-one : i

without replacement from a well-shuffled pack of 52

playing cards. Find the probability that one card is :
red and the other is black. (2020) !

From a pack of 52 cards, 3 cards are drawn at random
'_wTﬂ'lﬂl.llt replacement). The probability that they are !

two red cards and one black card, is

(2marks)

7-

10.

A box B, contains 1 white ball and 3 red balls. :
Anather box B, contains 2 white balls and 3 red balls. :
If one ball is drawn at random from each of the boxes :
B; and B, then find the probability that the two balls
drawn are of the same colour. {Term I, 2021-22) :
‘jﬁ“jﬂﬁ?fﬁfﬂﬂimﬂbﬁ; iht: nﬁ;“"jﬂfﬁ;ﬂi 15 Acardis picked at random from a pack of 52 playing
replacement. Find the probability that the number

on each card is a multiple of 7.

F(B)} = 0.3 and P(A v B) = 0.6, then find PIB" ~ A).

(2020) (i) |

- XM (2 marks)

Dut of 8 outstanding students of a school, in which :
there are 3 boys and 5 girls, a team of 4 students :
is to be selected for a quiz competition. Find the
probability that 2 boys and 2 girls are selected.

© o (d) 1{202ﬂ}§

(20200) |

A bag contains 3 black, 4 red and 2 green balls. If
three balls are drawn simultaneously at random, :
then the probability that the balls are of different :

colours is 4 (2020) (Ap)

(Term It, 2021-22C)
If A and B are two events such that P{A) = 0.4,

(A12019) |

(4 marks)

11. A bag A contains 4 black and & red balls and bag B

contains 7 black and 3 red balls. A die is thrown. If 1or
2 appearsonit. then bag Ais chosen, otherwise bag B. If
two balls are drawn at random (without replacement)
from the selected bag. find the probability of one of
them being red and another black.  (Delhi 2015) (G|

- 13.2 Conditional Probability

A die is thrown once. Let A be the event that the

number obtained is greater than 3. Let B be the ! - = T
event that the number obtained is less than 5. 'i'l'nEn 12, Forlwoisvents Asnd 0, REVA) =104, PUE)= 0.8 3nd

MCQ

P(B/A) = 0.4, then PlA W B) is
[a) 024 (b) 03 [c) 048 (d) 095

(2023}
i 13, Kfforany twoevents Aand B,
i P{.ﬂ}:%and PlAn s}=%, then P{B/A) is
1 1 7 17
(@) = (b = ) = d) ==
10 8 8 20
(2023)

=

4. In the following questions, a statements are
Assertion (A) is followed by a statement of Reason
(R). Choose the correct answer out of the following
choices:

Assertion (A) : Two coins are tossed simultaneously.
The probability of getting two heads, if it is known

that at least one head comes up, is %

Reason (R) : Let E and F be two events with a random
PIENF)
PiE) ~

experiment, then P(F/E)=

(a) Both (A) and (R) are true and (R) is the correct
explanation of (A)

(b} Both (A} and (R) are true, but (R) is not the
correct explanation of the (A)

(€] (A)is true, and (R) is False.

d) (A)is false, but (R) is true. {2023)

cards. Given that the picked card is a queen, the
probability of this card to be a card of spade is

@z 2 @3 @3
(2020) (Ap)

: 16. Find [HB}A} + PLA/B)), if P{A) = PﬁB}l = and
P{AUE} IQUEDJ



17. 12 cards numbered 1 to 12 (one number on one i
card), are placed in a box and mixed up thoroughly. :
Then a card is drawn at random from the box. If it is !
known that the number on the drawn card is greater :

than 5, find the probability that the card bears an
odd number. (A1 2019) (An]

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

one end, B = Father in the middle, find P{B/A).

(4 marks)

20. 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 28,
(Dethi 2014) (Rp) |

21. A couple has 2 children. Find the probability that

(il theyoungestisa girl.
(il} atleast oneisa girl.

both are boys, if it is known that
(i) oneof themis a boy,
(ii} theolder child is a boy.

Y (5/6 marks)

given that 'there is at least one tail’

13.3 Multiplication Theoremon
Probability

(4 marks)

23. A bag contains 3 red and 7 black balls. Two balls are
selected at random one-by-one without replacement. :
[f the second selected ball happens to be red, what is
the probability that the first selected ball is alsared? :

(Delhi 2014C) (Ev) |

13.4 Independent Events
MCQ

24. If Aand B are two independent events with P(4) = =

and P(B) = %, then P(B’|A) is equal to

¥ 1
(a) 2 (b) 3
@ 3 @ 1 (2020)(7)
I (1 mark)

25, A problem is given to three students whnsez

probabilities of solving it are %—,%—and 1 respectively.

&

(2019) |

19. A black and a red die are rolled together. Find the |
conditional probability of obtaining the sum 8, given |
that the red die resulted in a number less than 4. |

(2018) |

(Delhi 2014C) |

22. Consider the experiment of tossing a coin. If the coin | ~ -

shows head, toss it again, but if it shows tail, then !
throw a die. Find the conditional probability of the |
event that "the die shows a number greater than 4 |
{Delhi 2014C)

: | 32. Prove that if £ and F are independent events, then

If the events of solving the problem are independent,
find the probability that at least one of them solves it
—

(2020)(u |

(2 marks)

26, The probability that A hits the target is 1 and the
photo. If A and B are two events givenby A=Sonon | 3

probability that B hits it, is % If both try to hit the
target independently, find the probability that the
target is hit. (Term Il, 2021-22)

27. Ewents Aand B are such that
1 7 = = 1
PIA)=, PIB)=> andP(AUB)=

Find whether the events A and B are independent ar
not. (Term I, 2021-22) (ip)
The probability of finding a green signal on a busy
crossing X is 30%. What is the probability of finding
a green signal on X on two consecutive days out of
three? {2020)

Given two independent events A and B such that P(A)
=03 and P{B) = 0.8, find P(A" ~ B’). (2020)

The probability of two students A and B coming to

29.

school on time are ; and ; respectively. Assuming

that the events ‘A coming on time' and ‘B coming on
time' are inde;_rendent. find the qmbabilitv_ of only

ane of them coming to school on time. (2019)

{ 31. A die marked 1, 2, 3 in red and 4, 5, 6 in green is

tossed. Let A be the event "number is even” and B be
the event "number is marked red”. Find whether the
events A and B are independent or not.

(Delhi 2019) (An]

OR

A die, whose faces are marked 1, 2, 3 in red and
4, 5, & in green. is tossed. Let A be the event "number
obtained is even” and B be the event "number
obtained is red". Find if A and B are independent
events. (Al 2017)

the events E' and F" are also independent. (Delhi 2017)

(4 marks)

23, In a game of Archery, each ring of the Archery target

is valued. The centremost ring is worth 10 points
and rest of the rings are allotted points 9 to 1 in
sequential order moving outwards.

Archer A is likely to earn 10 points with a probability
of 0.8 and Archer B is likely to earn 10 points with a
probability of 0.9.



2 points

=2 === 3polnts
......... 4 points
« - § points

Based on the above information, answer the following
questions :
If both of them hit the Archery target, then find the :
probability that i
{a) exactly one of them earns 10 points.

{b) bothof them earn 10 points.
(Term I, 2021-22, 2020) :
A and B throw a pair of dice alternately. A wins the
game if he gets a total of 7 and B wins the game if he :

gets a total of 10. If A starts the game, then find the
probability that B wins.

Probahility of solving specific problem independently
by A and B are %and% respectively. If both try to

solve the problem independently, find the probability
that :

{if)

the problem is solved
exactly one of them solved the problem. 1
{Delhi 2015C) (Ap)

(5/6 marks)

36. If A and B are two independent events such that

PtﬁnBJ:% and P{Anﬁ}:% , then find P{A) and P{B).
(Delhi 2015) :

13.5 Bayes Theorem
T (2 marks)

37. There are two bags. Bag | contains 1 red and 3 white
balls, and Bag Il contains 3 red and 5 white balls. A
bag is selected at random and a ball is drawn fromit. |
Find the probability that the ball so drawn is red in

colour. (Term II, 2021-22) |

A purse contains 3 silver and & copper coins and a
second purse contains 4 silver and 3 copper coins. If a
coin is drawn at random from one of the two purses, :

find the probability that it is a silver coin. (2020) (Ev)

(Delhi 2016) : 4

P 41,

B
..ik

P

(4 marks)

i 39.

Case study : A building contractor undertakes

a job to construct 4 flats on a plot along with

parking area. Due to strike the probability of many

construction workers not being present for the job

i5 0.65. The probability that many are not present

and still the work gets completed on time is 0.35.

The probability that work will be completed on time

when all workers are present is 0.80.

Let Ey : represent the event when many workers

were not present for the job;

E. : represent the event when all workers were

present; and

E : represent completing the construction work on

time.

Based on the abowve

following questions :

(il What is the probability that all the workers are
present for the job?

(i} What is the probability that construction will be

(iii)

information, answer the

completed on time?
What is the probability that many workers are
not present given that the construction work is
completed on time?

OR

What is the probability that all workers were
present given that the construction job was
completed on time? {2023)

There are two boxes, namely box-l and box-11. Box-l
contains 3 red and & black balls. Box-1l contains 5 red
and 5 black balls. One of the two boxes, is selected at
random and a ball is drawn at random. The ball drawn
is found to be red. Find the probability that this red

(Term Il, 2021-22)

There are two bags, | and 1. Bag | contains 3red and 5
black balls and Bag |l contains 4 red and 3 black balls.
One ball is transferred randomly from Bag | to Bag 1
and then a ball is drawn randomly from Bag Il. If the
ball so drawn is found to be black in colour, then find
the probability that the transferred ball is also black.

(2020) (Ev)

A bag contains 5 red and 4 black balls, a second bag
contains 3 red and & black balls. One of the two bags
is selected at random and two balls are drawn at
random (without replacement), both of which are
found to be red. Find the probability that these two
balls are drawn from the second bag. {2020C)

A bag contains two coins, one biased and the other
unbiased. When tossed, the biased coin has a 60%
chance of showing heads. One of the coins is selected
at random and on tossing it shows tails. What is the
probability it was an unbiased coin? (20200

In a shop X, 30 tins of ghee of type A and 40 tins of
ghee of type B which look alike, are kept for sale.
While in shop Y, similar 50 tins of ghee of type A and
&0 tins of ghee of type B are there. One tin of ghee s
purchased from one of the randomly selected shop
and is found to be of type B. Find the probability that

it is purchased from shop Y. (2020) (Ev)

ball comes out from box-11.



45.

46.

47,

49,

50.

Suppose a girl throws a die. If she gets 1 or 2, she :
tosses a coin three times and notes the number of :
tails. If she gets 3, 4, 5 or 6, she tosses a coin once
and notes whether a ‘head’ or ‘tail’ is obtained. If she
obtained exactly one “tail, what is the probability :
(2018) (An] °
Often it is taken that a truthful person commands, |
more respect in the society. A man is known to speak
the truth 4 out of 5 times. He throws a die and reports :
that it is a six. Find the probability that it is actually a
six. Do you also agree that the value of truthfulness :
(Delhi 2017)

Of the students in a school, it is known that 30% :
have 100% attendance and 70% students are :
irregular. Previous year results report that 70% of |
all students who have 100% attendance attain A :
grade and 10% irregular students attain A grade in :
their annual examination. At the end of the year,one :
student is chosen at random from the school and he
was found to have an A grade. What is the probability :
that the student has 100% attendance ? ls regularity
i 55.
Three persons A, B and C apply for a job of Manager
in a Private Company. Chances of their selection (4,B |
and C) are in the ratio 1: 2 : 4. The probabilities that A, ©
B and C can introduce changes to improve profits of :
the company are 0.8, 0.5 and 0.3 respectively. If the :
change does not take place, find the probability that i}

(Delhi 2016) (An) |

A bag contains 4 balls. Two balls are drawn at random
{without replacement) and are found to be white. :
Vhat is the probability that all balls in the bag are :
(A1 2016) :
Three machines E,, E; and E4 in a certain factory
producing electric bulbs, produce 509, 25% and |
25% respectively, of the total daily output of electric | >7-
bulbs. It is known that 4% of the bulbs produced by |
each of machines E; and E; are defective and that 5% |
of those produced by machine E; are defective. If one
bulb is picked up at random from a day's production, |

that she threw 3, 4, 5 or 6 with the die?

leads to more respect in the society?

required only in school? Justify your answer. (Al 2017)

is due to the appointment of C.

white?

calculate the probability that it is defective.
(Foreign 2015) (An)

XM (5/6 marks)

51.

In answering a question on a multiple choice test, a

student either knows the answer or guesses. Let %

be the probability that he knows the answer and %

be the probability that he guesses. Assuming that a
student who guesses at the answer will be correct

with probability -;- What is the probability that the
student knows the answer, given that he answered it
(2023) ¢
A manufacturer has three machine operators & B :

and C. The first operator A produces 1% of defective
items, whereas the other two operators B and C !

correctly?

58

produces 5% and 7% defective items respectively. A
is on the job for 50% of the time. B on the job 30%
of the time and C on the job for 20% of the time. All
the items are put into one stockpile and then one
itemn is chosen at random from this and is found to
be defective. What is the probability that it was

produced by A? (Delhi 2019) (Ap)

An insurance company insured 3000 cyclists, 5000
scooter drivers and 9000 car drivers. The probability
of an accident involving a cyclist, 3 scooter driver and
a car driver are 0.3, 0.05 and 0.02 respectively. One
of the insured persons meets with an accident. What
is the probability that heis acyclist? (A1 2019) |E

There are two boxes | and Il. Box | contains 3 red and
& black balls. Box Il contains 5 red and 'n' black balls.
One of the two boxes, box | and box 1l is selected at
random and a ball is drawn at random. The ball drawn
is found to be red. If the probability that this red ball

comes out from box Il is % ,find the value of 'n’
{2019)

Bag A contains 3 red and 5 black balls, while bag B
contains 4 red and 4 black balls. Two balls are trans-
ferred at random from bag A to bag B and then a ball
is drawn from bag B at random. If the ball drawn from
bag B is found to be red find the probability that two
red balls were transferred from A to B.

(Foreign 2018)

In a factory which manufactures bolts, machines A,
B and C manufacture respectively 30%, 50% and
20% of the bolts. Of their outputs 3, 4 and 1 percent
respectively are defective bolts. A bolt is drawn at
random from the product and is found to be defective.
Find the probability that this is not manufactured by
machine B. (Al 2015)

A bag contains 4 red and 4 black balls, another bag
contains 2 red and & black balls. One of the two bags
is selected at random and two balls are drawn at

random without replacement from the bag and are
found to be both red. Find the probability that the

balls are drawn from the first bag. (Delhi 2015C) [Erf
In answering a guestion on a multiple choice test, a

student either knows the answer or guesses, Let E

be the probability that he knows the answer and %

be the probability that he guesses. Assuming that
a student who guesses the answer will be correct
1
Ei
student knows the answer given that he answered it
correctly? (Al 2015C)

Acard froma pack of 52 playing cards is lost. From the
remaining cards of the pack three cards are drawn at
random (without replacement} and are found to be
all spades. Find the probability of the lost card being

aspade. (Delhi 2014) (An)

with probability =, what is the probability that the



&0,

[ 72

63

There are three coins. One is a two-headed coin
(having head on both faces), another is a biased coin :
that comes up heads 75% of the times and third :
is also a biased coin that comes up tails 40% of the :
times. One of the three coins is chosen at random and :
tossed, and it shows head. What is the probability | &%
(AI2014) :

An insurance company insured 2000 scooter drivers,
4000 car drivers and 6000 truck drivers. The :
probability of an accident for them are 0.01,0.03 and
(.15 respectively. One of the insured persons meets :
with an accident. What is the probability that heisa :

(Foreign 2014) (E]
A man is known to speak the truth 3 out of 5 times, :
He throws a die and reports that it is "1. Find the
(Delhi 2014C) (i)
An urn contains 4 balls. Two balls are drawn at :
random from the urn (without replacement) and are :

found to be white. What is the probability that all the :
(A12014C)

that it was the two-headed coin?

scooter driver or a car driver?

probability that it is actually 1.

four balls in the urn are white?

Random Variables and its Probability
Distributions

Y (2 marks)

&4,

&5,

&7.

Let X be a random wvariable which assumes values
Xy, Mg, Mg, Xq such that 2P(X = x,) = 3PX = %) = P{X = |
x5} = 5P (X = x,). Find the probability distribution of X. !

(Term I, 2021-22)

A coin is tossed twice. The following table shows the

probability distribution of number of tails :

X 0 1 2
P(X) K &K 9K
{a) Find the value of K

(b} Is the coin tossed hiased or unbiased? Justify :
(Term Il, 2021-22)
Two balls are drawn at random from a bag containing |
2 red balls and 3 blue balls, without replacement. Let |
the variable X denotes the number of red balls. Find §
the probability distribution of X, (Term I, 2021-22)

The random variable X has a probability distribution
P(X) of the following form, where 'K’ is some number, |

YOUr answer.

E  ifRs0
%,  ifx=1
PX=X1={a  ifx=2

0, otherwise
Determine the value of 'k

(4 marks)

68,

where k is a constant is given below :
0.1, ifx=0
o Jlo2 i x=1
PX=X)= 1, f x=20r3
0, otherwise

(Dethi 2019) (Ar)

70.

74,

: 75.

The probability distribution of a random variable X, |

Determine

(a) thevalueofk

(b) Plx<2)

(¢) Mean of the variable X (2020) (i)

Three rotten apples are mixed with seven fresh
apples. Find the probability distribution of the
number of rotten apples, if three apples are drawn
one by one with replacement. Find the mean of the
number of rotten apples. {2020)

The random variable X can take only the values 0, 1,
2, 3. Giventhat P(X=0)=P{X=1)=pand PIX=2) =
P{X = 3) such that Epp{f = 2Zpx, find the value of p.

(Delhi 2017) (An)

Inagame, amanwins T 5 for gettinga number greater
than 4 and loses ¥ 1 otherwise, when a fair die is
thrown. The man decided to throw a die thrice but
to quit as and when he gets a number greater than 4.
Find the expected value of the amount he wins/loses.

(Al 2015)

Let X denote the number of colleges where you will
apply after your results and P(X = x) denotes your
probability of getting admission in ¥ number of
colleges. It is given that

kx Jfx=00r1
e  Lifx=2

i it 7
0 Jfx=4

where k is a positive constant. Find the value of k.
Also find the probability that yvou will get admission
in

(i) exactly onecollege

(if) atmost 2 colleges

(i) atleast 2 colleges. {Fareign 2014) [E]"

Threecards are drawn successively with replacement
from a well shuffled pack of 52 cards. Find the
probability distribution of the number of spades.
Hence find the mean of the distribution.

(A1 2015) (E¥)

From a lot of 15 bulbs which include 5 defectives,
a sample of 2 bulbs is drawn at random (without
replacement). Find the probability distribution of the
number of defective bulbs. (Delhi 2015C)

Three cards are drawn at random (without
replacement) from a well shuffled pack of 52 playing
cards. Find the probability distribution of number of
red cards. Hence find the mean of the distribution.
(Foreign 2014) (Ev)

A class has 15 studentswhose ages are 14, 17, 15, 14,
21,17,19,20,156,18, 20,17, 16, 19 and 20years. One
student is selected in such a manner that each has
the same chance of being chosen and the age X of the
selected student is recorded. What is the probability
distribution of the random variable X? Find the mean
of X. (Al 2014C)



(5/6 marks)

77.

78.

A box contains 10 tickets, 2 of which carry a prize
of ¥ B each. 5 of which carry a prize of ¥ 4 each, and :
remaining 3 carry a prize of T 2 each. If one ticket is :
drawn at random, find the mean value of the prize.
{2023} :

Two numbers are selected at random (without
replacement) from the first six positive integers. Let X
denote the larger of the two numbers obtained. Find :

i 79.

the probability distribution of the random variable X,
and hence find the mean of the distribution.
(Al 2014)

In a game, a man wins rupees five for a six and loses
rupee one for any other number, when a fair die is
thrown. The man decided to throw a die thrice but
to quit as and when he gets a six. Find the expected

value of the amount he wins/loses. (Al 2014C) IE

& \ CBSE Sample Questions |, -

13.1 Introduction
(3 marks)

L

Three friends go for coffee. They decide who will pay
the hbill, by each tossing a coin and then letting the
“odd person” pay. There is no odd person if all three :
tosses produce the same result. If there is no odd
person in the first round, they make a second round
of tosses and they continue to do so until there is
an odd person. What is the probability that exactly
three rounds of tasses are made? (2022-23) :

13.2 Conditional Probability
IELYI (2 marks)

2

Given that E and F are events such that P(E) = 0.8,
PF) = 0.7, PE A F) = 0.6. Find PEIF). ]

(2020-21) (Ap)

13.4 Independent Events
(1 mark)

3.  The probabilities of A and B solving a problem

independently are %and% respectively. If both of

them try to solve the problem independently, what is
the probability that the problem is solved?{2020-21)

13.5 Bayes' Theorem
MCQ

Case study-based questions are compulsory. Attempt any 4

sub parts from each question. Each sub-part carries 1 mark.

4. In an office three employees Vinay, Sonia and Igbal :
process incoming copies of a certain form. Vinay : - (4 marks)

process 50% of the forms, Sonia processes 20% and

Es

Igbal the remaining 30% of the forms. Vinay has an
error rate of 0.06, Sonia has an error rate of 0.04 and

Igbal has an error rate of 0.03.

|
o\ =

the above information answer

Based on the

following:

(Il The conditional probability that an error is
committed in processing given that Sonia
processed the form is

(c)

0.0210 (b) 004 047 (d) 006

The probability that Sonia processed the form
and committed an error is
0.005 (b) 0006 (c) (d)

[|||f| The total pl‘ﬂb&bllit\l' of mmmlttlng an error in
processing the form is
(a) O (b) 0047 (c) 0234 (d) 1

The manager of the company wants to do a
quality check. During inspection he selects
a form at random from the days output of
processed forms. If the form selected at random
has an error, the probability that the form is not
processed by Vinay is

30 20 17
fa) 1 (b) o (c) = () =
[v] Let A be the event of committing an error in
processing the form and let Ey, E; and E; be the
events that Vinay, Sonia and Igbal processed the

0.008 0.68

(iv)

3
form. The value of } P(E;|A) is
=

a) O (k) 003 (g} 006 (d) 1

(2020-21)

There are two antiaircraft guns, named as A and B.
The probabilities that the shell fired from them hits
an airplane are 0.3 and 0.2 respectively. Both of them
fired one shell at an airplane at the same time.



() What is the probability that the shell fired from
exactly one of them hit the plane?

(il) Ifitisknown that the shell fired from exactly one :

of them hit the plane, then what is the probability :
(2022-23) :
An insurance company believes that people can be : 7.
divided into two classes: those who are accident :
prone and those who are not. The company's :
statistics show that an accident-prone person will :
have an accident at sometime within a fixed one-year :
period with probability 0.6, whereas this probability :
is 0.2 for a person who is not accident prone. The :
company knows that 20 percent of the population is

that it was fired from B?

accident prone.

Based on the giveninformation, answer the following

questions.

(i)  What is the probability that a new policyholder
will have an accident within a year of purchasing
apolicy?

(ii) Suppose that a new policyholder has an accident
within a year of purchasing a policy. What is the
probability that he or she is accident prone?

(Term I, 2021-22)

Random Variables and its Probability

Distributions

B (2 marks)

8.

A bag contains 1 red and 3 white balls. Find the
probability distribution of the number of red balls if
2 balls are drawn at random from the bag one-by-one

without replacement. (Term I, 2021-22) (Ev)

A refrigerator box contains 2 milk chocolates and
4 dark chocolates. Two chocolates are drawn at
random. Find the probability distribution of the
number of milk chocolates. What is the most likely
outcome? (2020-21)

m (3 marks)

Find the mean number of defective items in a sample
of two items drawn one-by-one without replacement
from an urn containing 6 items, which include 2
defective items. Assume that the items are identical
in shape and size. (2022-23)

][] SOLUTIONS

1.  [c):Since each coin turns up on either a head or tail.
Total possible outcomes = 2° = 32 :
Let A be the event that all tails comes up. 74

i 26 26 26 26
s1 R d probability = —x —+ —%—
equired probability = 51+ 52:-:51

26 26
nlA)=1{ie (T,T.T.T.T) = In—X—=—
£ e 52 51 51
So, required probability =1-P{A)=1 —3—2_3—2- 5 We have, n (g} = 52
2. [d) :Here, A={4,56},B={1,2 3. 4] thabmtyﬂ'satﬁrstdrawncafd isredie., Ptﬂi:l-—
AnB=[4]
ow, PlAL B} = P{A) + P(B) - PIAn B} i Probability that second drawn card is black i.e., P{B]-g%
3 41
[ SS—— | f
&5 &6 & i Probability that third drawn card isred i.e., P{Rzl-—

3. We have the sample space associated with the given |
random experiment as follows: So, required probability = P(Ry) x P(B) x P(R,)

26 26 25 13
“_Hq 1}4 tHa 2}1 {Hr 3}, ‘.Hi 4!! [H.. 51- {H. 6]r {T. -H:ir “—. Tﬂ =§x5__{xﬁ ='ﬁ
So, the total number of elementary events = 8 = n(5) H
There is only one way in which head and number 6 | | 4. Required probability = C *x C x E;
oceurring i.e., (H, 6) i °Cy
nlEl=1 4)(3:(2 2
niE) 1

p s 9‘)( T8 7
5o, the required probability =E =E 33




7. B, contains 1 white ball and 3 red balls.
B, contains 2 white balls and 3 red balls.
P{two ball drawn of same colour)

= P(white ball of B, and white ball of B.,) or P{red ball of B,
: Also,AnB= [HH]=P{ANB) ==

and red ball of B)

12332 9 1

“4"5 475 20 20 20
B. 5ince the bag contains cards numbered 1 to 25.
So, the numbers which are multiple of 7 are {7, 14, 21).

4 2 1
Required probability -25 34 100

9. Wehave, P(A)=0.4,P(B) =03 and P{A U B)= 0.4
9, PIAnB) =
MNow, P(B' A}

10. Total number of students =8

The number of ways to select 4 students out of 8 students

_g~ __ 8!
=fCa=3 =70

The number of ways to select 2 boys and 2 girls

3 Y L _

— Ez)( Cz—E‘I—l!-Xz—ESE—EKIQ—m
3

Re d probability s—=—=.
guired probability 753

11. Probability of choosing bag A = P{4)= -i—:

L] b=

Probability of choosing bag B= P(B) = E-%

Let E, and E, be the events of drawing a red and a black ball

from bag A and B respectively.

. Required probability = P{A) = P(E;) + P(B) x P(E4)

1.0axfq 2 X
" g iﬂcz 3 4535 45

12, (d):We have, P{A) = 0.4, P(B) = 0.8 and P{B/A) = 0.6

We know that P(8/4)=" [:{ :}E’
_P(ANB)
= 0.b= o4

= PAmB)=0.24

Mow, P(AB)= PlA)+P{B) -P(AmB)=04+08-024=096

Hence, PlAw B) =0.94

PBnA) 7/10 7
PlA) _ 4/5 8

14. (a):Sample space = [HH, HT, TH, TT}

Let A be the event of coming up two heads

13. (c):We know that, P{B/A)=

A={HH] = p{m%

' So, required probability =P(A/B)=

So, assertion is true.

P(ANB)=P(A)+P(B)-P(AUB)= =+ =~==

and B be the event of coming up atleast one head

B=fHH.HT.TH]=;p:B}=%

1
PlANB) 3 1
PB) 373
4

Also, reason is true and it is the correct explanation of
assertion.

i 15. (c)
P(A) + P(B) - PIAUB) =0.4+0.3-0.6=0.1 ¢ be the event that the picked card is a queen.

=P{A-B)=P(A)-P(AnB)=04-0.1=0.3 !

i Alsoonly one queen is from spade.

: Let A be the event that the card is a spade and B

We have a total of 13 spades and 4 queen cards.

1
_PlAnB) 55 1
i PIAIB) = —5; 474
52
¥ ey Points (]

= Astandard 52-card deck comprises 13 cards in each of
the four suits : clubs, diamonds, hearts and spades.

14. We have, P‘{AJ:%.P{BI:% and P(AUB)=—
! Now,

3.2 3 1+4-6_1

5 10 10

P{ANB)
P(B)

P(ANB)

[P{B/A)+P{A/B)]= BIA]

1 1
10 1{] 1 =
3.!’ lﬂ 2/5 3 4 12

i 17. The sample space, § is given by

$={1,234,5,6,7,8,9,10,11, 12}

Let A be the event that number on the drawn card is odd,
{ and B be the event that number on the drawn card is
greater than 5.

=[1,3,5,7,9.11]
B={6,7.8,9,10,11.12]

and, AnB=[7,9.11}

nfA) &

' Now,piay="A_6

n(s) 12°

PB) 7/12 7

. Hence, required probability s 3.



18. Let M, F and § denote mother, father and son
respectively.
Sample space § = [MF5, MSF, FMS, F5M, SMF, SFM]
Given, A = Son on one end i.e., [MFS5, FMS, SMF, SFM]
and B=Father inthe middle ie., B = [MF5, 5FM)

A B =[MFS, 5FM]

PI{AJ-ﬁ 3.P{B} % 3amj PlA~E)

o | k2
£ |

PA)  2/3 2

19. E:5um8 and F: 'red die resulted inanumber lessthand’ |

23. Let A be the event of drawing a red ball in first draw
and B be the event of drawing a red ball in second draw.

(23), (3, 1), (3 2, (3,3, (4 1), 4 2, (4 3),(5 1,

ie,E=[(2,6),(3,5) (4, 4),(5, 3), (6, 2)]
Le, F={(1 1),(1,2),{1,3),(2.1),{2,2),

{5,2),(5, 3), (6, 1), (&, 2), (&, 3]}
Hence, EMF ={{5, 3), (&, 2)}, P(E) = 5/36,
P(F) = 18/36, PIE F) = 2/36
Required probability = P (E/F)
_PERF)_2/36 2 1
TUP(F) 18/36 18 9

20. LetGyli=1,2) and B (i = 1, 2) denote the " child is a girl

or a boy respectively.
Then sample space is,
5={G,G3, G4B., B1G;, B4B;]

that at least one of the children is a girl.
Then A ={G,G.}, B =[G,G,, B,G-}

and C = [B,G,, G, G, G4B,]

= AnB={G,G,}and AnC={G,G,)

P(AnB) 1/4 1
PB) 2/4 2

PIANC) 1/4 1

PIC) 3/4 3

(I}  Required probability = P{A/B) =

{lil  Required probability = P{ASC) =

21 LetBfi=1,2)and G{i=1,2) denote the i* child is a boy

or a girl respectively.
Then sample space is, § = [B,B., B,G,, G485, GG}

is a boy.
A ] EB 182}. B - {G 132., EIGZJ EIB}_]
C=[B,B,.B,G,}=> A~B=[B,B,} and AnC= (BB}

’ £ e PlAnB) 1/4 1
i = - drhdy o
(i} Required probability = P(A/B) PE) 3743
" g e = PIARC) 1/4 _EI__
(i) Required probability = P{A/C) ~FC 3743

22, The sample space 5 of the given random experiment is

S={(H,H),(H,T),(T, 1),(T, 2), (T, 3),(T, 4), (T, 5),(T, &)}

Let A be the event that the die shows a number greater | _, 2 3 5
i 3486

than 4 and B be the event that there is at least one tail.

| PARBI=P((T 5)}+PT &=~

the first draw =—=—

R oo (4]
Let A be the event that both children are girls, B be the
event that the youngest child is a girl and C be the event :

i =P(B)=1-PB)= T
Let A be the event that both are boys, B be the event that :
one of them is a boy and C be the event that the older child :
problem by three students and P(4), P(B). PIC) be their
probability of solving the problem respectively.

A=[T.5)(T. &)}

- andB={(T, 1).(T, (T, 3), T, 4), (T, 5).(T, 6,47}
¢ AmB={(T,5),(T, 6))

P(B) = P((T, 1)} + P{(T. 2)] +P((T. 3)]
+P{(T, 4)} + P{(T. 5] + P{(T, 6}} + P{(H, T]
Sy teteto el b8
Sl
1212 6
Required probability =HA;B;=W =343

Mow, PIB/A) = Probability of drawing a red ball in the
second draw, when a red ball already has been drawn in

G2

G Y

The required probability = PlANB)
A, o

= P(A)-P(B/A) T T

= Conditional probability is calculated by multiplied the
probability of the preceding event by the renewed
probability of the succeeding event.

- 24. [c) : Given, A and Bare independent events.

Also, P(A) = % and P{B) = %

Now, P(B’|4) = FIE0A)

P(A)
= DEIA

Pl [+ A, B are independent events]

1 3
4

25. Let A, B, C be respectively the events of solving

1 1 1
P(a) = Erﬂm“zandﬂﬂ'g

Required probability = 1-P[A B T)

=1-P(A)P(B) PC)

(- A,B,Careindependent .. A, B, C are alsoindependent)
=1-[1-PA)][1-P(B)][1-PO)]

3.5 5 7

476 1213



26.

J gm'n v ‘\

Tl aeea) - Gl g, 3

P (A WMD) 3t e
3

P LS W) = 2 - (pgy-

3

P (A doeshy wi) s i-1 , frew ) ~3)

3

(LU I

P U doedr Wway—="4-2
./_,. B

= w) o< '3 i 5 ‘
=] ’ um s‘z

TRANE) » F(A) 2R

Ieloanper

P ltogd @ WE) = 1- @3 v(Haier wE W)

0

- vea)x ptp) S

L

X A- S.8 - o, oa
2 5

3 gz - 1/1 2 - .
¥ X 3 - .
s —_———
B Bt Probokikly of  davgef  bewny Wi
i 53 ai T
- s e am—
2 , e e 3': Arswer, 2022]
x 1 =i oo oo 29. Given, A and B are independent events. So,
27. Given: P{A}=E—1P[B]=1—2-. P‘:A”B:':E A’ and B’ are also independent events.
To find whether A and B are independent or not. MNow, P{A° mB') = P(A) x P(B")
Two events are independent if P{A~B)=P{A)-P(B) =[1-PA)1-PE)]=[1-0.3][1-04]
i [Given, PA) = 0.3 and P(B) = 0.6]
PAGE=1-PinE) =0.7x0.4=028
iy 1_1_p{,qng]. — PlAnB) = 1- 13 30. Let A denotes the student A coming school on time
4 L7 g 4 4 and B denotes the student B coming school on time.
Y —=— : 2 4
and P(A)- P(B) = Sx o =— - P{A)=2 and P(B)==
Since P{A B)# P(A) - P(B) - 2_5
.. AandB are not independent. =0 W Yeie P{E}-l-P{AJ-i—F-}-
28. Let G be the event of a green signal. and P(B)=1-P(B)=1 -;-;
Required probability = P( 2 1+PIGGG) Probability of only one of them coming to school on
[ ]’ e time =P(AnB)+P(AnE)
10 1(} lﬂ' 100 iﬂ 10 100 =P(A)xP(B)+P{A)xP(B)
_ 126 63 5 4 2 3 20 & 246

mm mm ~1000 500 FEFTT T T A 49



31, We have, 5=1{1, 2, 3, 4. 5, 6} and A be the event that ! (i} Plproblemis solved)
number is even =[2, 4, 4] !

POV 1P PP o1 (11 t)g 1,2 2
P{A}—E—l =P(XuY)=1-PIX)Pl¥) _1-[1-211-3}1 5%3=3"
B be the event that number is red = {1, 2, 3] {il) P(Exactly one of A and B solves the problem)
s PiXJ'-P'{?HPEEJ-P{YJ
= MB=3=3 L1, 1 12 11 121 1
andAnB=(2) [1 _)'( 2 3 25 23 _(
= P{ﬂ-ﬁﬂ.'hl i) Concept Applied (@]
1 D Plnot&)=1-
Also, P(A): P{B}-%x%—% - | SRR
From (i) and (ii), 36. Itis given that A and B are independent events and
P{A) - P(B) # PIANB) . P(AnB)=—
50, A and B are not independent. 15
32. Since, E and F are independent events. = P{EJP{BJ:E i)
PEF) = P(E) P(F) )
Now, PIEEnF)=1-PEUF) [ PIEEnF)=PEUF] g 1 m_1 i)
= 1 [P(E) + P{F) - PE F)] Also, P{AnB]-6 =+ P{A)P(B) 2
= 1~ P(E) - P{F) + P(E) P(F) [Using ()] et p=pla)=P(A)=1-PA)=1-p
= (1 - P(E)) {1 - P{F)) = PE") P(F) _
Hence, E" and F are also independent events. and q=P{B)=P(B)=1-PB)=1-q
33. (a) We have, P(4) = 0.8, P{B) = 0.9 Now, from (i) and (i), we get
Plexactly one of them earn 10 points) = PIAUB)- PAnB) | (1-plg= 2 i)
= P(A) + P{B) - 2P(A  B) 15
= P{A) + P{B) - 2P(A} P{B) (A& Bareindependent) : _al -
=08+0.9-08%09x2 {0 RE) e. W
=026 i Subtracting {iii) from (iv), we get
{b) P{both of them earn 10 points) = P(A ~ B} 1 2 1 1
=PA)PB)=08=09=0.72 ip-q= T Y

34, Total outcomes = 36 o e
Favourable outcomes for A towin Putting this value of pin (iii), we get
={(1,6),(6, 1), (2, 5),(5, 2),(3,4). (4, 3)] [ 1 },—i 22 45 2
3 T ) AT

q-q =—
Probability of A to win, PA) = 2= 30 15

;28 = 30¢%-29q+4=0=30¢%-24q-5¢+4=0
Probability of A to lose, P(A)= i-E_E i = 6g(59-4)-1(59-4)=0 = (59-4)(69-1)=0
Favourable outcomes for B towin = [{4, &), (&, 4), (5, 5)] = q=i e 1
i 5 @&
Probability of Bto win, P(B) = —-=—
1361112 Fnrq-— fram (iv), we have
Probability of Bto lose, PIB)=s1-—=— i
b b i T ; 5
Required probability 1"" 6 . "ﬁp'z
=P(AIP(B)+P(A)P(BIP{AIP(B)
+PAPEPAPEIPAP(E)+ . £ o *?-g o {iv), we have
51511515115115] 1 1
B D AR R 6D S D (1--]— [6)= =>P-—
572§ " G i
"4 D 41 17 = PlA)==,P(B)=— ==,PB}==

35. Let X and Y denote the respective events of solving Commonly Made Mistake e

the given specific problem by A and B, 5 :
1 1 i = Remember the difference between exclusive and
then P(X) = 5 and P‘{Y}:E exhaustive events.



37. Let E, be the event that bag | is chosen,
red ball is drawn.

events.
Since, one ﬂf the bag is chnsen at randl:rm

Pifi]- 5 and F‘lEzJ- FAJE, J-— and P\’Aile-—

By using law of total probability, we get
P(A) = P(Ey) PIA | E4) + P(E5) PIA| E5)]

274 28 8 16 16
38, Let E,, E; and A denote the events defined as follow :
E,=selectingapurse 1
E;=selecting a purse 2
A= drawing a silver coin
Since one of two purses is selected randomly

1 1
- PlEy)=3 andP(Ey)=>

Now, P{A!Eﬂ:%:% ;.mpm,rz,_;=;

Using the total law of probability, we have,
Required probability, P(4) = P(E,)- P{A/E,) + P{E,) - (A/E3)
11 1 4 1 2 1%

A=z 3+5xs =gtz=r
= PA=3-3+3%37 =2*7 12

29, Given, E;:represent the event when many workers

were not present for the job.

P{E:) = 0.65

E,: represent the event when all workers were present.
PE))=1-P(Ey}=1-0465=0.35

E= _r.EDJ"ESEI'I.t Eumpleting the construction work on time.
(i} Required probability =P{E2} =0.35

(i} Given, P(E/E,)=0.35 and P(E/E,)=0.80

PIE)=P(Ey JP{E/E; )+ P(E5 )PIE/ES )

(- Law of total probability) |
Therefore, the prubabi ity of drawing two red balls in this

| case =P(A|E,)= -—-l—
i =

=0.45 x0.35 +0.35 x 0.80 = 0.2275 + 0.28= 0.5075
{iii) (a) We have to find P{E4|E)
By using Bayes' theorem,

P(E, }-P(EIE,)
P(E, }-P(E|E, ) +P(E,)-P(E|E,)
_PIE,)-PEIE,) 0.65%0.35
] T 05075

OR

(b) We have to find P{E|E)
By using Bayes' theorem

P(E,|E)=

=448

()

P(E)

PIE}PEIES)  _
P(E; )-P(EIEy )+ P(E3 )-PIE|E )
_0.35x080 _ 028
T 05075 05075

P(E,|E)=

=0.551

E,; = Selecting box |
E, = Selecting box 1l

Pl S,
;! g

 Similarly, P(A|E,)=

By Bayes' theorem,
Required probability, P{E,|A)=

¢ A= Getting ared ball

E.bethe event that bagllis chosen and A be the event that | 1 1
2 E PI:E‘:I:E'P{EI}:E

Clearly, E; and E; are mutually exclusive and exhaustive 31 5
P(AIE,) = ;=§~P{A|Ezl=ﬁ=

Using Bayes’ Theorem

B3]

P(E;)-P(A|E;)

- PRI B HiALE, 1+ PiE, ) PIATE,)

1 1 1 1 1

f__ 373 4__.4 _1.12_3

' TTI 111711 243 45 5
2322 64 12

The probability that a red ball comes out from box 11
3

i 41. Let E; be the event that ball transferred from bag | to
i bag Il is red, E; be the event that ball transferred from bag
| to bag Il is black and B be the event that ball drawn from
i bag Il is black.

i 3 5
i 5o, PEEi}:E‘ P[E2:|=E

; 3 4
i E =— Eil=—
P(BIE,) 3 PiBIE:) P
i S0, required probability = P(E, | B)
" 5.4
P{E; )= P{B|E3) _.. 88 _ 20 20
" PIE,IxPIBIE,)+PIE,)xPBIE;) 3,35 4 9+20 29
888 8

42, Let E;. E; and A denote the events defined as follows :
i E4=First bag is chosen

! E,=5econd bagis chosen

i and A = two balls drawn at random are red

i Since, one of the bag is chosen at random

1
P{E1:|=Pfle=§
If E4 has already occurred, i.e., first bag is chosen.

10
36
3,':-2 E_
c, 36
PE,)-P(A]E,)
PIE;)-P{A|E)+P(E;)-PIA|E;)

1.3 3 3
23 __ 77 7.3
1101 3°0 3 "B 13
27362 36 7272 72

43. Let E, be the event of choosing a biased coin and E; be
; the event of choosing an unbiased coin.

1

= PIE)=PIE)=1

40. Let Ey, E; and A denote the events defined as follows : | . EE

Given, probability of biased coin has the chance of showing
i heads is 60%



Probability of biased coin has the chance of shawmg
tail is 40%
Let A be the event of showing tail.

a9 2 1
P‘A!Eﬂ-m-g PEA!EEI-E
Using Bayes' theorem, we get

__ PEJPIAIE,)
LSl P(E)AIE, )+ P(E,)A|Ey)

44, Let Ey be the event of getting ghee from shop X, E; be : :
the event of getting ghee from shop Y and A be the Event

of getting ghee of type B_

40 4
E =— E =— E
M) = L M) T
6
PlAIE,) m-'ﬂ
Using Bayes' Theorem, we have
P(E;|A) = PEIAIE,)
P{E,)PA|Ey)+P(ESPIA|ES)
1 & )
2 H 11 42 42 21
EslA)= =
= PEAT 41 57 - 86 A
27 2 11 7 11

4 2

P{Eﬂ-—- ad Pls)=c =3

Let A be the Event of getting exactly one tail.

Mow, PlA|E,) be the probability of getting exactly one taii

by tossing the coin three times if shegets lor 2= -g and

E.) be the probability of getting exactly one tail in a
b 2 Ll o L i grade A is more than 50%. 5o, the regularity is required.

Mo, regularity is required everywhere as it maintains our
The probability that the girl threw 3, 4, 5, 6 with the die, if :

i 48, Let | be the event that changes take place to improve
i profits.

single throw of coinif shegets 3,4,5,6= %

she obtained exactly one tail is given by P{Ez|A).
p:Ezln} et P{EZJ'HAIEZ}
P{E;)-P{A|E)+P(Es)-PIAIES)

Concept Applied @

= I Ey, Ey Es - E, are mutually exclusive and exhaustive
events associated with a random experiment and A is
any event associated with the experiment, then

P{E; JP{A|E;) e
PIE, EA}-EP{E.IPIAJI;] whereim1,2.3, .n

that it is 6!

. Probability of selection of A, P(A) =
 Probability of selection of B, P(B) = p

. Probability of selection of C, P(C) = =

 Probability that A does not introduce changes,
i pTA)=1-0.8=02

Probability that B does not introduce changes,
! P(1|B)=1-0.5=05

! Probability that C does not introduce changes,
: P(T|C)=1-03=07

46. Let E, be the event that & occurs, E; be the event that | 00 "équired probability
'6" does not occur and A be the event that the man reports | _

1 5
P(Ey) = i P(E;) = 5

| Now, P{A|E,) be the probability that the man reports that
there is"6&' on the die and "6 actually occurs

. =Probability that the man speaks the truth =3

And P(A|E;) be the probability that the man reports that
i there is'6' when actually "6 does not occurs
= Probability that man does not speaks the truth

1_..__

5
Required probability = P{E, |4)
PIE,)-P{AIE,)
P[Eﬂ PA|E, }+P(E,)-PIA|E,)

: Yes, we are agree that the value of truthfulness leads to
: more respect in the society.

: 47, Let E; be event of students which have 100%
i attendance. E; be the event of students which are irregular
: and A be the event of students which have an A grade.

i Then, P{E,) =0.3, P(E;) = 0.7, P{A|E,) = 0.7 and PlA|E;) = 0.1
S0, P[Probability that student has 100% attendance given
i thathe has A grade)

45. Let E; be the event that the outcome on the die is |
lor2, Ezbe theeventthat theoutcomeonthedieis 3.4, 5, 6.

P(E,)-P[AE,)
P{E, ) PIA|Ey)+P(E5)-PIA|E5)
[Using Bayes' theorem]

-p{Ei|.q;|=

03x07

T 0.3x0.7+0.7x0.1
03x07 03 3_

0.7(0.3+0.1) 04 4
As per answer, the probability of regular students having

respect in society.

1

2

4

=PiC]])

PICIP{TIC)
~ PLAWP(TIA)+PBIP(TIB) + PICIP(TIC)




E:-:lJI.?'
| ; -
§x0.2+?xﬂ.5+Fxﬂ.?

49, Consider the following events.
E: Two balls drawn are white
A:There are 2 white balls in the bag
B: There are 3 white balls in the bag
C : There are 4 white balls in the bag

HA:»PtBJ=ch=§
3. 3
P(EIA)= —L_?- = P(EIB) =~ 2=

4E E

|
2 2

P(C)-PEIC)
PIIA}F'[EIAHPI{B] P(E|B)+

iy PIC)-PIEIC)

50. Let A be the event that the bulb is defective.
PE) = —— P{E;J Lo P\‘E:J

P{AIEﬂ‘ — PmiEﬂ P‘ME:!}

*  Required probability, PiA} = P{EII-P{AIEQ
+ PIE)PIAIE,) + P(E,)P(AIE,)

100 “100 100 100 ' 100 100
= 200+100+125 425 17
10000 T10000 400
51. Let E;, E; and A be the events defined as follows :
E, : The student knows the answer
E. : The student guesses the answer
A : The student answers correctly

We have, P'{Eﬂ:%rP{Ez]:%

Also, P{A|Ez}=% and PIAJE) = 1
Required probability

| PEIE)=

 and P(Es)=

Let E be the event that insured person meets with an
i accident.

_ _ PIE, )-PLAIE,)
i o P(E,)-PIAIE, ) +PIE,)- P{AIEIJ
3
-
"3,,21 3x3+2 11
5753

52. Let Ey. Ea. Ez and E be the events defined as follows:
E,: The item is manufactured by operator A
E;: The item is manufactured by operator B
Es: The item is manufactured by operator C
E: The item is defective.
. P(E;)= 50 5 30 2

100" 10" )"0 10 P{*]___E

= 3—
i 5
3

PEIE )= PEIE)=

Mow, we have, to find P(E,/E) (i.e.. item is defective and itis
i produced by operator A)

PIE,)P(EIE, )

E,/E)=
aia P(E, JP(EIE, }+P(E, JP(E|E, )+PIE)PIEIE ;)

10”100 5

5
5. A 8 5 T T Ssioeld. 34

107100 10 100 10 100

53. Total number of persons insured

= 3000 + 4000 + 9000 = 18000

Let E,. E; and E; be the event that the personis a cyclist, a
scooter driver and a car driver respectively.

3000 1 6000 1
=2 p SO
18000 (E2)=

- PlEs)= 18000 3
9000

_1
T2

P(EIE,) = 0.3, P(E|E,) = 0.05, P{E|E;) = 0.02

By Bayes' theorem,

Required probability

= P{EIEIIP{Ei}
P{EiEj_J-PfEtj-P F'{E EEZ }.P{E2}+HE |E5 JP‘[EJ_}
1 0.3
= i i 03 _15
03x L1005 s002xL 03+0.1+006 7045 23

6 3 T2 &

54. Let us consider the following events
i E;=baglisselected

i E;=basllis selected

A = getting ared ball

i 1 3
Here P{EI}=P{E2]=§ P‘_AIE]I]:;:

By Baye's theorem, we have

| PlEA)=

1 5
—andP{AIEs)=——
3an PIAIE,) S+n

P(E,)-P(AE,)
PIE;)-P(A[Ey)+PIE,)-P(AE;)

Hn+5)

5
. | E——
5+nx n+20

(5+n+15)/13(5+n)]
15

Broaiet . = 3n=15 = n=5
=3 Sl = 3n+60=75

Hence, the value of nis 5.

! 55. LetE;, E,, E5 and Cbe the events as defined below :

i E,: Twored balls are transferred from bag A to bag B.

i E,:Onered ball and one black ballis transferred from bag
{ AtobagB.

E4 : Two black balls are transferred from bag A to bag B.

! C:Ball drawn from bag Bis red.



3
CE 3 CIH Ei 15
S5o0,PlEy) = —=— PlEs) = —————
Ff 1} Bcz 28 P{ 1} acz 25
5
C, 10
E = _2=_
e 8¢, 23
AlSG,P{mEﬂ" —,P(CIE;) = F{C|E3:| S
Required prubablllt\r P'I[EliC]l
P{E,IMCIE,)
"~ PELPICIE, )+ PIE,PICIE, )+ PIEIPICIES)
3 &
5810 18 18

"3 6 15 5 10 4 18+75+40 133

28710 28 10 28 10
56. LetE,, E; Eqand E be the events as follows:
E, : The bolt is manufactured by the machine A
E. : The balt is manufactured by the machine B
E5: The bolt is manufactured by the machine C

E : The balt is defective.

5
PED= 10616 ") 105" 10"
20 2
PEsk= 100 "10
PIEIEH'- P{E|Ez]"— FEIE 3)=—
va.p{fﬂE}:M
¥ P(E,)-PIEIE,)
=1
5 A
_ 10°100 20 _20
3 3.5 4 7 1 9:202 3

10’100 10°100 10 100

Required probability = The probability that bolt is
showing up heads 75% of the times and C be the biased
i coin showing up tails 40% (Le., showing up heads 60%) of
i the times.

i Let Ey, Ezand E; be the events of choosing coins of the type

57. LetE; and E; denote the events of selectionof firstbag | , 5 € respectively. Let S be the event of getting ahead

defective and not manufactured by machine B.

20 11
=1-PlE,E)=1- =

and second bag respectively. Let A be the event that 2 balls
drawn are both red.

PIE, )= %:HEZ}

4 2¢
C, 43 3
Now, PIAIE )=5—= Bc.-B7 14 MIEJJ— =

The required prnba bility = P{E,|4)

 PIE)-PAE) )
PlE, ).P(A|E, )+ PIE, ) PIAIE,) _1: 3 1 3x2+41
214 228
58. Let E,, E; and A be the events defined as follows:
E, : The student knows the answer
E. : The student guesses the answer
A : The student answers correctly

We have, p{ﬁ;:g_pu;z;:%

1x2_ 1
8.7 28

32

leH
[y

HAl‘-’-“

""'\-IIU“

i
[

| PIAIE,) = PIAE) = PIAJE) =

 Also, PMIE2]=§ and P(A|E,) = 1

. Required probability

PIE,)-PLAIE,)
=P =
)= B T RAlE, )+ PIE, ) PUAIES)
3.4
T 3x3 9
'31 21 3x3+2 11
5 5 3

59. Let E,, E;, E5 E; and A be the events defined as below :
i Ey:Missing cardis a card of heart.

i E;:Missing card is a card of spade.

i E3:Missing card is a card of club.

E, :Missing card is a card of diamond.

A : Drawing three spade cards from the remaining cards.

: 13 1
e

| PlAE)) =57

i 3

3r:

3
Required probability = P(E,|A)
- PIE,JP(AIE,)
P(E; JP{AIE, }+P(E2)PA|Es)+P(E)PA|Es)

1 12c3
.q_ 51,':
B TE TR
PRat i 3'{"7‘ !r& !'r'"'
Csy
220 220 _10

= 286+220+ 286+ 286 1&?3 49
60. Let A be the two-headed coin, B be the biased coin

i Then
1 1 1
HE1]=—,P[52}=—1P'{EQ}=—
i 3
fﬂfd-tﬂs:?}-ﬁ Y
P(SIEs)=1o=%
P(E.)-P(5|E
Required probability =P(E, |5)= —t'—}—-{--l-—l-!-
ZP{EJ}-P(SIE;}
1 =1
. . 20 20
~1. 13 13 20+15+¢12 47
33333

61, Let the events are defined as
i E,:Personis a scooter driver
i E;:Personis acar driver



E4:Person is a truck driver
A Person meets with an accident.
2000 1 4000
Then, PIE,) = --- =
e P&y =000 &' 2" Ta000
S000 3

12000 &
1 3
Also, PIAIE;)=001= . P(A|E;)=0.03= .,
15
PlA|E5)=0.15=——.
(AlE;)= 100
2. Required probability = 1 - P(the person who meets
with accident is a truck driver)

i.e., Required probability = 1 - P{E5|A)

A00n 2
6

PIE,)=

-1 PLAIE;IP(ES)
" PLAIEJPIE;)+PLAIE P(E )+ PIAIES PIES)
153
=l 100" 6 PR
1 1.3 2 35 3 1+6+45
100 6 100 & 100 &
i_ﬂsl
52 52

62. Let E, be the event that "1’ occurs, E; be the event that
'1" does not occur and A be the event that the man reports

thatitis"1.
1 5
F.)J==, PIE.)==
PIE;) = (E4) 6

Now, P{;] be the probability that the man reports that :
1

there is'1’ on the die given that "1’ actually occurs.

5o, P[Ei ] = Probability that the man speaks the truth
1
3

5

And P{Ei] be the probability that the man reports that :
2

thereis'1l’ when actually'1’ does not occur.

Required probability = P(%)

P{aw[ ]
Al T

&3, Consider the following events.
E : Two balls drawn are white

A There are 2 white balls in the urn
B : There are 3 white balls in the urn
C : There are 4 white balls in the urn

mimt:nln-»
[y
ullm

G\ILI"ILFIIL\.'!

PI[EIA}-—-- P(EIB)=

P{EICJ=4—E2=

= Probability that man does not speak the truth

éP{A!=PILBJ=P€C‘!=1

_‘31=E=
2 CE 6

baf =

2

P(CIE)= PIC)-PIEIC)

F{A)-PIEJA)+P(B)-P(E]B)+P(C}-P(EIC)

—xl

[

_3
oK

3
+%x +=x1

P |
Lol -

1
6

[
E

E 64, 2P(X = x,) = 3P{X = x,) = P{X = X5) = 5P(X = x,)
| Let PX=x3)=k.

k k
So P{X:x,_]:E i PX=x,)= 3
We know that sum of all probabilities in probability
i distributionis L

S50, PX=xy)+P{X=x;)+ P(X =x3) + P(X=x,)=1

k
T PlX=x,)==
(X=2x,) %

i £+k+k+£-1
2 3 5
= 15k+1ﬂk+30k+6k=1 i 0
i 30
i 30
i k=—
t— g
i So, probability distribution of X :
I 30 15 30 10
: PiX= =—=—: P(X= =—=—
Pl g e s
30 30 _6
P{X-xsj-&— P{X #4: ﬁi 5 61
P65, (a):WeknowEplx) =1
o K+6K+9K=1=16K=1= x=%
i 1 1
(b} Plgetting 2 heads) =gRb=c (if the coin was
unbiased)

But from given p.d. table, P(getting 2 heads) = %:1

4
Coin tossed is biased

&6, Given, the number of red ballsinabag is =2

{ The number of blue ballsinabagis =3

i 50, total number of ballsina bagis=2+3=5

¢ Since, two balls are drawn at random without replacement
i and X denotes the number of red balls. So X can be 0,
i land 2.

i Case I:When no red ball is drawn, X=0

: P{X=0)=P(BB)=P(B)-P(B)

3 2 &6 3

i “5"2"20 10

i Case ll : When one red ball isdrawn, X= 1

=P(RB) + P(BR)=P(RIP(B) + P(BIP(R)
6 6 12 3



Case lll : When two red ball are drawn, X =2
P{X =2)=P(RR) = P(R) - P(R)

B8
54 20 10
Hence, the required probability distribution is given by
X 0 : | 2
3 3 i
9 % | 5 | T
k, ifx=0
2k, ifx=1
67. We have, P(X=x)=
ehave, PIX=x1={a  ifx=2
0, otherwise

Since, EP{x)=1 — k+2k+3k=1
1
bk=1 k==
=3 =% 5
&8, The probability distribution of x is

X=x 0 1 2 3
P(X =x) 0.1 k 2k 3k
@ = ¥P=1 =01+k+2k+3k=1

= 6k=1=01 = &k=09=k= E:T?=G.15

(b)  Plx=2)=P0)+P(1)+P(2)
(c) Mean, X=¥ X-P(X)
=015x1+2=x03+3=045=21

&%, We have, number of rotten apples = 3 and number nf
good apples =7
Total number of apples = 10
Let X be number of rotten apples.
5o, Xcantakevalue=0,1. 2, 3
Let E be the event of getting a rotten apple.

- T
PIE) E.PIEI—E
Now, P{X = 0) = 3Cy- . L= 333
10 10 10 1000
37 7 4m
- 3
PX=1)="C115'16'10" 1000
3 3 7 189
=D :3(:' o L e e
PX=2)="C215"15'10 " 1000
3 3 3 27
=13)=3¢c
PiX=3)= 3'10'10 10 1000
So, probability distribution table is given by
X 0 1 2 3
- 343 441 189 27
) | 1500 | 1000 | 1000 | 1000
Now, mean (X)=} X-P(X)
343 441 189 27
=0 +1 +2 3
*1ooo 1000 1000 - 1000
900 _9

441 378 81 9
1000 1000 1000 1000 10

i 70. We have, P(X = 0)
PletPX=2)=PX=3)=k

=% p+p+k+k-1=>2p+2k=1==rp+ﬁ=%
: Now, Ep;xi=25py,

i = pl0) +pl1) + k(4) + k(9) =
i=s p+13k=2p+ 10k

throw) = g=1
i &

F PlX=4)
the first throw and a number greater than 4 in the second

thrcrw‘ll-%xg-—n

=01+0.15+0.3=055 |
i first two throws and a number greater than 4 in the third

=PX=1)=p

Since, X is a random variable taking values 0, 1, 2, 3
S PX=0)+PX=1+PX=2)+PX=3)=1

A}

2[pl0} + p{1) + k(2) + k(3)]

i= p-3k=0 (i)
. Subtracting (i) from (i), we get 4#-3%;&1“%
' 113

F fpeans

rom (i), we get p= 5 R 8

: 71 Let X be the amount he wins/loses.
i Then, X can take values -3, 3,4, 5.
P{X = 5) = P[Getting a number greater than 4 in the first

3
= P(Getting a number less than or equal to 4 in

2 2
9

P{X = 3) = P|Getting a number less than or equal to 4 in the

4 2 4

thr:rw}—ix W—=—

& &6 & 27

P'{X= -3) = P{Getting a number less than or equal to 4 in all

thrae throws) = —xix 4 _i
i & &6 &6 27
The probability distribution is
X 5 4 3 =3
1 2 4 8
Il 3| 5|7 |7

0=3e=5(3 J4(5 (5 ()

Hence, expected value of the amount he wins/loses is 1—: .

72. The probability distribution of Xis

X a 1 2 J 4
P(X) a k 4k 2k k

The given distribution is a probability distribution.

a
Yp=1
i=0

= D+k+4k+2&+k=1=}ﬂk=1-—;kn%=G.125

(I} Plgetting admission in exactly one college)

=PX=1)=k=0125



(I} P[getting admission in atmost 2 colleges)
=PX<2)=0+k+4k=5k=0625

P [getting admission in atleast 2 colleges)
=PXz2)=dk+2k+k=7k=0875

{1ii)

73. Let X denote the number of spade cards in a sample of
i 75. Let X denote the number of red cards. So X can take

Since there are 13 spade cards in the pack, so in a sample values0,1,2, 3.

of 3 cards drawn, either there is no spade card or one | Total number of cards = 52

spade card or two spade cards or 3 spade cards. Thus MNumber of red cards = 26.

3 cards drawn from a well-shuffled pack of 52 cards.

X=0,1.2and 3.
Mow, P{X = 0) = Probability of getting no spade card
3'? 39 39 27

T525252 64

P(X = 1) = Probability of getting one spade card
13 39 39‘ 39 13 3'? 39 39 13 27

52 52 52 52 52 52 52 52 52 &4
P(X = 2) = Probability of getting 2 spade cards

_13 13 3% 13 39 13+39 13 13_ ¢

—+=
52 52 52 52 52 52 52 52 52 64

P(X = 3) = Probability of getting 3 spade cards
1831313 1
525252 64
Hence, the probability distribution of X is
X 0 i 2 3
27 27 7 1
P —_— r— i el
X b4 &d 64 b4

Mow, mean of this distribution is given by
X= ﬂx£+1xg 25— J «1—3;-:i =E=E
&d 64 6 &4 64 4

74. Let X denote the number of defective bulbsin a sample

of 2 bulbs which are to be drawn.

Here, number of defective bulbs=5

Mumber of non-defective bulbs=15-5=10
Xcantakevalues(, 1, 2.

Mow, P{X = 0) = Probability of getting no defective bulb

= Probability of getting 2 non-defective bulbs.

_ ¢, 10x9 3 9
ﬂc1 T15x14 7 21
P(X = 1) = Probability of getting 1 defective bulb

e S _5x10x2_10
15{:2 T 15x14 21

P{X = 2) = Probability of getting 2 defective bulbs

_ %, 5x4 2
15.:2'15>:14'21

Thus the probability distribution of X is given by
X ] 1 2

9
POO| | 10 | 2
21 | 21

chrw,P{.K=D]
| PX=1)=
| Pix=2)=

| PX=3)=

2 1 2
! mldx—+15x—+16m—

77. The probability of drawing a ticket out of 10= e
P ox L
T

S

Concept Applied i.“l",_f;?

= A combination determines the number of possible
selection in a collection of items where the order of
the selection does not matter.

2y 26x25x24 4
53¢, 52x51x50 34

2 x¥C, 26x26x25x6 13

S2C,  2x52x51x50 34
20,20, 26x25x26x6 13
e,  2x52x51x50 T34

Cy_26x25x24 4
52, 52x51x50 34

Probability distribution of X is given by

X 0 1 2 3

4 13 13 4

Pl % | 3 | 2 | =
Mean ()=} XP(X)

REVENEVRE

i 76. Here the ages of the given 15 students are 14, 17, 15,
: 14,2117, 19,20, 16, 18, 20, 17, 16, 17 and 20 years.

The required probability distribution of Xis given by

X |14 15|16 |17 |18 |19 120 |21
x| 2 |3 |32]2

3
T e e R ey e
1515115 (15 |15 |15 |15 |15

Mean, }_{=EJ{P{J¢]

3 1 2
= 15 1= +1?KE+1E:<E+19X~1—5

+2[2r:n:E-+21'l:n:i
15

15
2&3
= —|:2I3+ 15432+51+18+38+60+21) =

1

The probability of drawing a ticket with prize of T 8 is

1

The probability of drawing a ticket with prize of ¥ 4 is

1
10

The probability of drawing a ticket with prize of ¥ 2 is

1
3 S
*10°



We can show this on a table as :
Number of tickets 2 5 3
X 8 4 2
P(X) 2 5 3

10 10 10
Mean = EX‘ P(X,)
Hence the mean prize
BKEHLX i +2x 3 8 +2+ E—! EEn‘l_ZI'CII

5 10 10 5 85
78. The first six positive integersare 1, 2,3, 4, 5 and &.

possible outcomes are :
Sample space 5 is given by

s=1(1,2) (1, 3), {1,4) (1. 5) {1, 6), (2, 1), (2, 3) ... 2, 6), 1. Pinot obtaining an odd person in a single round) = P(All

i three of them throw tails or All three of them throw heads)
P11 11 1.1 1

| 9%3%5*2%2"2"

(3.1),(3,2),(3.4) . (3. 6),(4, 1), (4. 2), (4, 3), (4, 5), (4, 6),

(5, 1), (5, 2) e (5, 4), (5, 6), (6, 1), (6, 2) oo (6, 5)]
Xcantakevalues 2, 3,4, 5, or &.

Tatal number of ways = 5C, = 15

TheprnbablI!t\rdlstnhutmnﬂ-farandnmvarlahie)(:sgwenb'f

X 2 3 4 5 &

P(X) | 1715 | 2/15 | 3/15 | 4/15 | 5/15
Mean = EXP{X]I
= Exl+3x£+4xi+5xi+6xi

15 15 15 15 15
L2,6 12 20 30 70 14
15 15 15 15 15 15 3
79. When a die is thrown, probability of getting a six = é

Probability of not gettingasix=1- %-ﬂ i—

If he gets a six in first throw, then, probability of gettinga :

1

sk = =,
=)

second throw, then

5.1 5
Probabili t‘.l" EKE E
Probability that he does not get a six in first two throws :
5§ 51 25
and he gets a six in third throw = ﬁxﬁxz—m
Probability that he does not get a six in any of the three :
ﬁ}ﬁ
el 216

In first throw he gets a six, will receive ¥ 5.

If he gets a six in second throw, he willreceive T (5-1) =4
If he gets a six in third throw, he will receive T (-1-1+5) |

=3T3

If he does not get a six in all three throws, he will receive
Tl-1-1-1)=%F -3
Let X be the amount he wins/losses.

o Expectedvalue =§x5+[ ]x4+

Now, P(EF) = P(E) + PIF) - PIEAF) = 0.8 +07 - 0.6 =09

Then, X can take values -3, 3,4, 5

The probability distribution is
X 5 4 3 -3
PX) 1/6 5/36 25/216 | 25/216

25
216}‘3

[216 ]"‘

5+20 75 375 _
6 36 216 216

¢ He neither loses or wins.
Let X be the larger number of two numbers selected the

"3\  CBSE Sample Questions £

(1%)

Pl[nbtalnlng an odd person in a single round)

i =1- Plnot obtaining an odd personina single round) = 3/4
Required probability = P{in first round there is no odd
: person’ and 'In second round there is no odd person’ and
¢ 'Inthird round there is an odd person)

AL w3 (1%)
P4 4 4 64

== PENF) PEUF) 1-P{EUF) :
;2. p{EIF’——P'EEI—.— P{F] _'1—-— ...{l]’

(1)

| Substituting value of PIEUF) in (i), we get (1/2)
= 1-09 01 1

- = 1/2

PEIR=157"03"3 e

i

3. Given, F{N:EthEn HAJ=1-§=213 and
If he does not get a six in first throw, but he gets asixin the

p:BJ.:lmenp{B;::L-

|

1
4

Reqmred [:lr[:ll:l;il:li[ll“l,.nI

=1 - P{problem is not solved)

2 3 1

=1-P|A).P(B)= 1-3x7=3 (1)

4, Let A be the event of commiting an error and l':':l E2 and

E be the events that Vinay, Sonia and Igbal processed the
ﬁ:rrrn

;M {b) : Required probability = P{A|E )

5043(—)

()

_P{Aﬁle'_[

=004
P(E4)

(1)

{ii) lc): Required probability = P[Ar"'LEZ]I

20

=0.04x—=0.008 {1}
%100



(iif} (b) : Total probability is given by
PIA) = PIE }PLAIE,) + PIE, ) PIAIE,) + PIE - PLAIE,)

50 20 30
- e X —x 3 03= 1) :
1mxﬂﬂ6+1mxﬂﬂ4+1mxﬂﬂ3 0.047 { }5
(i) (d]) : Using Bayes' theorem, we have
PE, | A)= P(E;)-P{AIE,)

P{Ei }'HAIEI_J'I'P[E_:J'P‘AIEE }"l'PfEaJ"P{A I.Es}

_ 0.5x0.06 _30
05x006+0.2x004+0.3x003 47
Required probability = P(E, |A)
30 17

=1-PEA=-=F
= P(E,|A) + P(E,|A) + P(E_|A)

=1
[ Sum of posterior probabilities is 1] {1:1

3
(v (d): 3 PIE;1A)
=1

5. (I Let P be the event that the shell fired from A hits
the plane. Q be the event that the shell fired from B hits the !
8. Let X denotes the number of milk chocolates drawn.,
i Then probability distribution table is

plane. The following four hypotheses are possible the trial,
with the guns operating independently:

E,=PQE,=PQE;=PQE,=PQ

Let E = The shell fired from exactly one of them hits the

plane. (1/2) :
P(E,)=0.3x0.2 =006, PE,) = 0.7 x 0.8 = 0.56,
P{Es) =0.7%0.2=0.14, P(Ey) = 0.3x 0.8 = 0.24 (1/2) :
P[-E]:D.P[E]:G.P[E]:LP[£]=1 (12

E; E, Es E.

E E
ot

+P[E3:I-P[-EE—}rP|:E4}-P[ E-E—] (1/2) :
=0.14+0.24=0.38 3 4 : the number of defective items.

(il By Bayes' Theorem, P{%] {1.-"2_!
e £
"y p[ ]+P{EEIIF{-- ]w{sgw[ ]‘P{E,]-P[E ]
4
_014 7
“038 19 {112:-5

&. Let E; = The policyholder is accident prone.
Es = The policyholder is not accident prone.

E = The new policyholder has an accident withing a year r::lf

purchasing a policy.

et Bl (1)

Maost likely outcome is getting one chocolate of each type.

£ (i) P(E)=P(Ey) x P(EIE,) + P(E,)  P(E|E,)

... (2)
100 10 100 10 25

(il  Using Bayes’ Theorem, we have P{E,|E)

20 &
=P{E1}:‘P{E|EII ﬁ E 3 (2)
PlE) 7 "7
i 25
{ 7. LetXbe the random variable defined as the number of
red balls.
: Then,X=0,1 (1/2)
2 6 1
H =D R, Iy P — e, 1!'2
i PX=0) 4:-<3 1z 2 (1/2)
1 3.1 6 1
=A== o i — = 2
;PU( V=3"3*"7"3"2"3 (/2
i Probability Distribution Table :
H X 0 1
1 1
PX) % 3
(1/2)

X P0G
4.3 1F
o 75°%
(2 4}[4 2Y 16
1 —— B e
s 5 & 5/ 30
2 1 -2
2 185"

(1%)

(1/2)
%. Suppose X denotes the Random Variable defined by

4 32
_____ 2
| p{X=0)= T (1/2)
L PX=1)= { x— H = (1/2)
S S |
i 21 1 1/2
P =)= 515 )
X; 1] i Z
2 a 1
s 5 i 3
8 2
B 0 I 15
10 2
s Mean=Y¥ px, =3 (1%}
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