Probability

Question1

A random experiment has five outcomes w1, wo, w3, w4 and ws. The
probabilities of the occurrence of the outcomes w1, wo, w3, wy and
ws are respectively %, a,b and % such that 12a¢ + 12b — 1 = 0. Then

the probabilities of occurrence of the outcome wj is

KCET 2025
Options:

A 3

B. &

C. 5

Answer: A

Solution:

) =7

)=a =++at+b+tx+15=1
p(w3)=b =12(a+b+x)=9

)=c¢

)=+
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Question2

A die has two face each with number ' 1 ', three faces each with
number ' 2 ' and one face with number ' 3 '. If the die is rolled once,
then P(1 or 3) is

KCET 2025
Options:

A.

ol b0

B. 3
C.+
D. +
Answer: B

Solution:

To determine the probability of rolling a 1 or a 3 on this die, let's first outline the probability of each
individual outcome:

Probability of rolling a 1, P(1): Since there are 2 faces showing the number 1, the probability is %.
Probability of rolling a 3, P(3): There is 1 face showing the number 3, so the probability is %.

To find the probability of rolling a 1 or a 3, we use the rule for the union of two mutually exclusive events:
P(1uU3)=P(1) +P(3)

Substituting the known probabilities:

P(1U3) =2+ ¢

P(1U3) =3

Thus, the probability of rollinga 1 ora 3 is %
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Question3

Consider the following statements.

Statement (I): If E and F are two independent events, then £’ and
F' are also independent.

Statement (IT): Two mutually exclusive events with non-zero
probabilities of occurrence cannot be independent.

Which of the following is correct?
KCET 2025

Options:

A. Statement (I) is true and statement (1I) 1s false
B. Statement (I) is false and statement (II) is true
C. Both the statements are true

D. Both the statements are false

Answer: C

Solution:

To enhance understanding of the statements, let's examine each one in detail:

Statement (I): If events E and F are independent, the complements of these events, E' and F', are also
independent. This statement is true.

When two events, E and F, are independent, the occurrence of one does not affect the likelihood of the other
occurring, mathematically expressed as P(E N F) = P(E) x P(F). Similarly, the complements of these
events, E' and F", retain this independence property.

Statement (II): Two mutually exclusive events cannot be independent if they have non-zero probabilities.
This statement holds true.

Mutually exclusive events are defined by A N B = ), which implies P(A N B) = 0. For these events to be
independent, it would require P(A N B) = P(A) x P(B). However, if P(A) # 0 and P(B) # 0, then
P(AN B) # 0, contradicting the independence condition. Thus, two non-zero mutually exclusive events
cannot be independent.

Conclusively, Statement I is true and Statement I1 is also true.
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Questiond

If A and B are two non-mutually exclusive events such that
P(A|B)=P(B| A), then

KCET 2025
Options:
A.ACBbutA+#B
B.A=B
C.ANB=¢
D.P(A) = P(B)
Answer: D

Solution:

A and B are non mutually exclusive
P(A|B) =P(B|A)
P(An B) P(An B)
P(B)  P(4)
=P(B)=P(A)[.P(AnN B)#0]

Questions

If A and B are two events such that A C B and P(B) # 0, then
which of the following is correct?

KCET 2025

Options:

P(B
A.P(A|B) = 4y

B.P(A | B) < P(A)
C.P(A|B) > P(A)
D.P(A) = P(B)
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Answer: C
Solution:

ACB= AnB=A

P(A;B):P(P‘:“(;)B)

_P(A)

~ P(B)

= P(A|B)P(B)=P(A)=P(A)>P(A|B)
[-P(B) # 0]

Question6

Meera visits only one of the two temples A and B in her locality
Probability that she visits temple A is <. If she visits temple A, 5

the probability that she meets her frlend whereas it is = 1f she v1s1ts

temple B. Meera met her friend at one of the two temples. The
probability that she met her at temple B is

KCET 2025
Options:
A &

B.

—_
cnlc“

C. <
D. X
Answer: D

Solution:
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P(F/A) = 3
2
P(F/B) = =
P(B)=1-P(A)
-2
5
_3
5
The probability she meet her at temple B
P(FnNB)
P(B/F) =
(BIF) = —55

B P(B) x P(B/F)
- P(A)P(F/A) + P(B)P(B/F)
3/5x2/7 9

T (2/5x1/3)+(3/5x5/7) 16

Question7

A die is thrown 10 times. The probability that an odd number will

come up at least once is

KCET 2024
Options:
A i

1013
B. 1024

C 1023

D. 1024

Answer: C

Solution:

Given, n = 10
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Probability of odd number, p = %

q=3

*. Required probability = p(X 1)
—1- —

1 10—-0
<5> (3)
210
. 1 1023
o 1024 1024

Question8

A random variable X has the following probability distribution:

P(X) 25/36 k

1/36

If the mean of the random variable X is 1/3, then the variance is

KCET 2024
Options:

A L
B. &

C. &

D. &
Answer: B

Solution:
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P(X) 2 k

w
>
g~

n
" Mean = ZCBZP(:I?Z)
i1

= E=0><—-1—1><l~i:—i-2><—
1 1

= —=k+_—_
3 18
. 1 1 6-1 5
3 18 18 18

n
Now, variance = Y z2P;(z) — (' mean )
i=0

=02 xZ 4+ (1) xk+(2)?2x 3 -1+
1 1 5
=0+tktg-—g=k=15

Hence, variance = 8

Question9

If a random variable X follows the binomial distribution with
parameters n = 5,p and P(X = 2) = 9P(X = 3), then p is equal to

KCET 2024
Options:

A. 10

B.1/10

C.5

D.1/5
Answer: B

Solution:
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o p(X =2) =9 x p(X = 3) (where,n = 5 and

q=1-p)
= PCy*(1—p)®=9-°Csp°(1 - p)?
5! 5!
= P (1=p)" =9 35p (1= p)°
2 1— 3 1—
p*(1 —p) p
= 9p+p=1=10p=1
1
P= 70
Question10

A bag contains 2n + 1 coins. It is known that n2 of these coins have
head on both sides whereas, the other n + 1 coins are fair. One coin
is selected at random and tossed. If the probability that toss results
in heads is %, then the value of n is

KCET 2023
Options:

A.6

B. 8

C. 10

D.5

Answer: C

Solution:

Given, n coins have head on both the sides and (n + 1) coins are fair coins.
Total coins = 2n + 1

Let events Eq, E5 be the following

FE; = Event that an unfair coin is selected

E, = Event that a fair coin is selected
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P(E,) = T and P (E,) = 2’;111

From the law of total probability,

P(E) = P(Ey) x P (£) + P(B) x P(£)

31

_ n n—+1 1

= mema Xltair X3

31 __ 2n+n+1
= T = o
= 31x2(2n+1)=42(3n+1)
= 124n + 62 = 126n + 42
= 2n = 20
= n =10
Questionll

Let A = {z,y,2,u} and B = {a,b}. A function f : A — B s selected
randomly. The probability that the function is an onto function is

KCET 2023
Options:

A %

B. 3

C. 35

D.

oo|~1

Answer: D
Solution:

Totalcases =2 x 2 x 2 x 2 =16
We know that

Probability of onto = 1— (Probability of not onto)

Number of favorable event
Total event

Probability =

Probability ofonto =1 — & = 12 = L
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Question12

If A and B are events, such that P(A) = -, P(A/B) = 1 and
P(B/A) = %, then P(B) is

KCET 2023
Options:

Al

B. 2

C.+

D.

o=

Answer: A

Solution:

P(4)
P(ANB
= =288 [AnB=BnA4
= P(AﬁB):%x%:%
P-4
P(ANB) 1
P(B) — 2

Questionl3

Find the mean number of heads in three tosses of a fair coin.
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KCET 2022
Options:

A. 15

B. 4.5

C.2.5

D.3.5

Answer: A

Solution:

Given three coins are tossed.

Therefore, sample space,

S={TTT,TTH,THT,HTT,HHT,HTH,THH,HHH}

.on(S) =8

Let X represents 'number of heads'

X=0,1,20r3.

Probability distribution of X is

X 0

1

P(X) 1/8

3/8

3/8

1/8

Required mean = X X; P;

o)

6

3
8

8

)+ (3)+(3)

12
=0+ ot+gtg=g =15

Question14

If A and B are two events such that P(A) =
P(A| B) = %,thenP(A’ N B’') is
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KCET 2022

C.

D.

N3Y

Answer: A

Solution:

Now, P (A'NB') = P(AUB)'=1—- P(AUB)
1 1 1
—1—[P(A)+ P(B)— P(ANB)] =1— {5+5_§]
1 1
=l-lvg =g

Question15

A pandemic has been spreading all over the world. The probabilities
are (.7 that there will be a lockdown, 0.8 that the pandemic is
controlled in one month if there is a lockdown and 0.3 that it is
controlled in one month if there is no lockdown. The probability that
the pandemic will be controlled in one month is

KCET 2022

Options:
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A. 0.65
B. 1.65
C. 1.46
D. 0.46

Answer: A

Solution:

Let event 'y = There is a lockdown,

Event E9 = There is no lockdown, and A = Pandemic is controlled in one month
Now, P (E;) = 0.7, P (E;) = 0.3.

P(A|E;)=08and P(A| E2) =0.3

P(A) = 0.7(0.8) + 0.3(0.3) = 0.56 + 0.09 = 0.65

Questionl6

If A_ and B are two independent events such that
P(A) =0.75, P(AU B) = 0.65 and P(B) = z, then find the value of
x.

KCET 2022
Options:

A

B.

8
15

9
C. 3

7
D. i

Answer: B
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Solution:

Given, P(A) = 0.75, P(AU B) = 0.658and$P(B) = z
P(A)=1-P(A)=1-0.75=0.25

Also, A and B are independent.

= P(ANB)=P(A) - P(B) =0.25z

Using P(AU B) = P(A) + P(B) — P(AN B),

= 0.65 = 0.25 +z — 0.25z = 0.40 = 0.75z

40 8
RO AT
Questionl7

Given that, A and B are two events such that
P(B)=%,P(4) =4 and P(AU B) = %, then P(A) is equal to

KCET 2021
Options:

A =
B. 1
C. %

D.

oo

Answer: B

Solution:

Given, P(B) = 2,P(4) = $ and P(AUB) = ¢
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= PANB)=1xi=2
Now P(AUB) =+
= P(A)+P(B)-P(ANB) =+
= PA+2-3 =1
= P(A) =5+ 1 -3

_ 8436 _ 5

10 10
P(4) =1

Questionl8

If A, B and C are three independent events such that
P(A) = P(B) = P(C) = P, then P (at least two of A, B and C
occur) is equal to

KCET 2021
Options:

A. P33P
B.3P — 2P?
C.3P2 - 2pP3
D. 3P?

Answer: C

Solution:

Given, P(A) = P(B) = P(C) = P

P (At least two of A, B, C occur)
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=(PNBNC')+P(ANB'NC)+P(A'NnBNC)+PANBNC)

= P(A)P(B)P (C") + P(A)P (B')P(C) + P (A")P(B)P(C) + P(A)P(B)P(C)

= P(A)P(B)[1 - P(C)] + P(A)[1 — (B)|P(C) + [1 — P(A)|P(B)P(C) + P(A)P(B)P(C)
=PxPx(1-P)+(1-P)xPxP+Px(1—P)xP+PxPxP
=P?[(1-P)+(1—-P)+(1—-P)+P]

— P?[3-2P]

=3pP? - 2p?

P (At least two of A, B, C occur) is 3P% — 2P3.

Question19

Two dice are thrown. If it is known that the sum of numbers on the
dice was less than 6 the probability of getting a sum as 3 is

KCET 2021
Options:

A. 15

B. X%

C.

|

2
D. =
Answer: C

Solution:

Let E 4 = The event that the sum of numbers on the dice was less than 6.

Ey= {(17 4)> (47 1)7 (2a 3)5 (3’ 2)a (2’ 2)’ (1’ 3)7 (3a 1)7 (1a 2), (27 1)a (1a 1)}
= TL(EA) =10

FE'p = The event that the sum of numbers on the dice is 3

EB = {(17 2)a (27 1)}
= n (Ez) =2
. Required probability = & = &
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Question20

A car manufacturing factory has two plants X and Y. Plant X
manufactures 70% of cars and plant Y manufactures 30% of cars.
80% of cars at plant X and 90 of cars at plant Y are rated as
standard quality. A car is chosen at random and is found to be
standard quality. The probability that it has come from plant X is :

KCET 2021
Options:

56
A =5

56
B. &

56
C. 5

56
D. 5

Answer: C

Solution:

Let E¥ = the event that the car is of standard quality.
Let A1 = the event that the car is manufactured in plant X.
and A, = the event that the car is manufactured in plant Y.

NOW,P(Al) = 17—(?0 = 1—70,P(A2) = % =

—_
olw

p <A£1) = Probability that a standard quality car is manufactured in plant X = 3% = =

P <A£2) = Probability that a standard quality car is manufactured in plant ¥ = 197% = 1%

p <T1) = Probability that a standard quality car has come from plant X

P(4,)xP(E)

P(41)-P(£)+P(42)-P( )

X

+

oo [
o|°° oI“
[ [
oI“ o|°°

|
OI“
X
X
=
ol“D
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7% 8

T 7Tx8+3x9
__ 56 _56
- 56+27 83

Hence, the required probability is %.

Question21

If P(A) =0.59, P(B) =0.30 and P(AN B) = 0.21 then P (A’ N B’)
is equal to

KCET 2021
Options:
A.0.11

B. 0.38
C.0.32

D. 0.35

Answer: C
Solution:

Given, P(A) = 0.59, P(B) = 0.30

and P(AN B) =0.21

P(A'NB)=1-P(AUB) [ DeMorgan'slaw |
=1-[P(A) + P(B) — P(AN B)]
—1-[0.59 +0.30 — 0.21]

—1—[0.89 — 0.21]
=1-0.68=0.32
Question22

A die is thrown 10 times, the probability that an odd number will
come up at least one time is
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KCET 2020
Options:

1
A. 1024

1023
B. 1024

11
C. 1024

1013
D. 1024

Answer: B
Solution:

A die is thrown 10 times

Probability of success is an odd number
n=10,p = %,q: %

Number of success is atleast one

Required probability P(z > 1) =1 — P(z = 0)

1\0/ 1)\
_q1_10 L L
o(z) (3)

1 103
71024 1024
Question23
If A and B are two events such that P(4) = %, P(B) = 5 and

P(AN B) = ¢, then P(A’/B) is

KCET 2020

Options:
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2
A2

B. 3
C. .+
D. &5
Answer: A
Solution:
. 1 1
Given P(A) = E’P B)=—=and P(ANB) = 3
, P(A'NnB) P(B)—P(ANB)
PAIB) = —pm ~—
11,
_ 2§ _ 4
1/2 3
Question24

Events F/; and E> from a partition of the sample space S. A is any
event such that P (E;) = P (E2) = 1,P(E;/A) = 1 and
P(A/E;) = 2, then P (E;/A)is

KCET 2020
Options:

A %

B. 2

C.1

D. ;

Answer: A
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Solution:

Given P (Ey) = P (Es) — %
P(By/4) = 5, P(A/By) =
P4y PELP D
P(E,/A) = P(E2);(§)(A/E2)

P(E:/A) + P(Ey/A) =1
P(E1/A) =1~ P(Es/A)

1 1
2 2
Question25

The probability of solving a problem by three persons A, B and C

independently is %, % and % respectively. Then the probability of

the problem is solved by any two of them is

KCET 2020
Options:
A.

L
12

B.

N

—t

C. &
1
D. %

Answer: B

Solution:
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Required probability = P(ABC) + P(ABC) + P(ABC)
1 1 2 1 3

><><—|—><><1+1><1><1
274732 3 27473

27473 4
2+3+1 6 1
T 24 24 4
Question26

If A, B, C are three mutually exclusive and exhaustive events of an
experiment such that P(A) = 2P(B) = 3P(C), then P(B) is equal
to

KCET 2020
Options:
A &

B.

—_
e

3
Co 11

4
D. 33

Answer: C

Solution:

A, B, C are mutually exclusive and exhaustive events.

P(AnB)=P(BNC)
=P(ANC)=0=P(ANBNC)
and P(A) + P(B)+ P(C) =1
2P(B) + P(B) + ;P(B) 1

[ P(A) = 2P(B),2P(B) = 3P(C)]
_ 11P(B)
3

P(B) = 13_1
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Question27

Two letters are chosen from the letters of the word 'EQUATIONS'.
The probability that one is vowel and the other is consonant is

KCET 2019

Options:
A2

B. 5

C.3

D. 3
Answer: C

Solution:

Given, word EQUATIONS.

Here, consonants are Q, T, N, S and vowels are E, U, A, I, O

Number of ways of selecting two letters = °C'y and Number of ways of selecting one vowel and one
consonants are °Cy x *Cy

.. required probability = 50;?):01 = 2&4 = %
Question28
A random variable ' X' has the following probability distribution
‘” 1 2 3 4 5 6 7
P(x) kE—1 3k k 3k 3k2 k2 k2 + k

Then the value of & is
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KCET 2019
Options:
A 2

B.

oy

C. -
D. -2
Answer: A

Solution:

We know that, Xpt = 1

(k=1 +3k+k+3k+3k2+ K +k+k=1
= 5k*+9k—2=0=5k>+10k—k—2=0
=5k(k+2)—1(k+2)=0= (k+2)(5k—1) =0

1
= k==_2
5

Both values of & is not possible, since P(X = 1) = k — 1 will be negative.

Hence, Question is wrong.

Question29

If A and B are two events of a sample space S such that
P(A)=0.2,P(B)=0.6and P(A | B) =0.5then P(A' | B) =

KCET 2019
Options:

A.

|~
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1
C. 3

2
D. 3
Answer: A

Solution:

We have, P (4) = 0.5

Sy

We know that, P (4) =1 - P (

)

WES

P(4)=1-05=05

Question30

If ' X" has a binomial distribution with parameters n = 6, p and
P(X=2)=12,P(X =3) =5then P =

KCET 2019
Options:
A 5

5
B. i3

—_
c:|°“

Solution:

Since, P(X = 4) =12, P(X =3) = 3
Here, Both P(X = 2) and P(X = 3) have value greater than one which is not possible.

So, question is wrong.
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Question31

A man speaks truth 2 out of 3 times. He picks one of the natural
numbers in the set S = {1,2,3,4,5,6, 7} and reports that it is even.
The probability that is actually even is

KCET 2019

Options:

2
B. 2
3
C. 2

D.

o=

Answer: C

Solution:

Let E; : the event that he picks even natural number

E, : the event that he pick odd natural numbers.
P(E1)=%,P(E2) =7

E : the event that the man reports that it is an even number
E 2 E 1
P(£)=3P(£)=%
.. required probability, P (%)

()
P(B)P(£)+P(E:)P(£)

(by using Baye's theorem)

35 [} BN 195}

6 3
10~ 5

ENTIN (3 1XC)

X
+

E{ Y

X X

35y
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Question32

A bag contains 17 tickets numbered from 1 to 17. A ticket is drawn
at random, then another ticket is drawn without replacing the first
one. The probability that both the tickets may show even numbers is

KCET 2018
Options:

A L
B. &
C.
D. 1=
Answer: A

Solution:

Let's break down the problem step by step:
The tickets are numbered from 1 to 17.
The even numbers within this range are: 2, 4, 6, 8, 10, 12, 14, and 16. There are 8 even-numbered tickets.

Now, when drawing two tickets without replacement, the probability that both are even can be calculated as
follows:

Probability of drawing an even ticket first:

P(first even) =

Probability of drawing an even ticket second (after one even is already drawn):
Now there are 7 even tickets left out of 16 tickets total, so:

P(second even | first even) = =

Overall probability of both events happening:

Multiply the probabilities of the two independent events:

P(both even) = & x & = 2
Simplify the fraction:

Divide both numerator and denominator by 8:
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56:8 _ T
272:8 34

Thus, the probability that both drawn tickets show even numbers is 3i4.

This matches Option A.

Question33

A flashlight has 10 batteries out of which 4 are dead. If 3 batteries
are selected without replacement and tested, then the probability
that all 3 are dead is

KCET 2018
Options:

A <
B. £
C.

1
D. 15

Answer: A

Solution:

To determine the probability that all 3 selected batteries are dead, we need to consider the following:
Total Batteries: There are 10 batteries in total, 4 of which are dead.

Selecting Dead Batteries: We are selecting 3 out of these 4 dead batteries, one after the other without
replacement.

Calculate the probability step-by-step:
First Battery: The probability that the first battery selected is dead is 1;40.

Second Battery: After removing one dead battery, there are now 3 dead batteries left out of 9 total batteries.
Thus, the probability that the second battery is dead is %

Third Battery: After selecting two dead batteries, there remain 2 dead batteries out of 8 total batteries.
Therefore, the probability that the third battery is dead is %.

Multiplying these probabilities gives the overall probability that all three selected batteries are dead:
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Question34

The probability of happening of an event A is 0.5 and that of Bis 0.3
. If A and B are mutually exclusive events, then the probability of
neither A nor B is

KCET 2018
Options:
A.04

B.0.5

C.0.2

D. 0.9

Answer: C

Solution:

To find the probability of neither event A nor event B occurring, given that they are mutually exclusive, we
start with the following information:

The probability of event A, P(A), is 0.5.
The probability of event B, P(B), is 0.3.

Since A and B are mutually exclusive, the probability of both events occurring simultaneously, P(A N B), is
0.

Using these probabilities, we calculate the probability of the union of A and B, which is the probability of
either event A or event B occurring. This is given by:

P(AUB) =P(A)+ P(B) — P(AN B)

Substituting the values:

P(AUB)=0.5+03-0=0.8

Thus, the probability of the union of events A and B is 0.8.

To find the probability that neither A nor B occurs, which we denote as P(A’ N B’), we take the complement
of P(AU B):

P(A'nB')=1-P(AUB)
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Calculating this gives:

P(ANB)=1-08=0.2

Therefore, the probability that neither event A nor event B occurs is 0.2.

Question35

In a simultaneous throw of a pair of dice, the probability of getting a

total more than 7 is

KCET 2018
Options:

A L
B. =
C. 2
D. —
Answer: C

Solution:

Number of outcomes = 6 x 6 = 36

getting a total more that 7 =

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

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

Required probability

Number of favourable outcomes

Total outcomes

6)}

155
36 12
Question36
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If A and B are mutually exclusive events, given that

P(A) = £,P(B) = +, then P(A or B) is

KCET 2018
Options:
A.0.8

B. 0.6

C.0.4

D.0.2

Answer: A

Solution:

Since events A and B are mutually exclusive (they cannot occur at the same time), the probability of A
or B occurring is simply the sum of their individual probabilities. Here’s how we calculate it:

Write the formula for mutually exclusive events:
P(AorB) = P(A) + P(B)
Substitute the given values:
P(AorB) =2+ 1
Add the fractions:
4
P(AorB) = =
Convert to decimal:
4
= =028

Thus, the correct answer is Option A: 0.8.

Question37

A box has 100 pens of which 10 are defective. The probability
that out of a sample of 5 pens drawn one by one with
replacement and atmost one is defective, is

KCET 2017
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5
D. 5 (1)

Answer: C

Solution:

We have

p = probability that a bulb is defective = % = %

g=1-p=+%
Let X be the number of defective bulbs in a sample of 5 bulbs.
.". Required probability
=P(z=0)+P(z=1)

1\%/ 9\° 1\'/ 9\*
(%) (35) +"o(w) (%)
:(i>5+5xi(i>4

10 10 \ 10
()35
10 2\ 10

Question38

The probability distribution of X is

X [o [1]2]3
P(X)|03]k|2k]2k

The value of k is

KCET 2017
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Options:
A. 0.7
B.0.3

C. 1
D.0.14
Answer: D

Solution:

We have,

X [of1]2]3
P(X) |03 | K|2K | 2K

We know that

YP(z)=1

S 03+ K+2K+2K =1
= bK =0.7

= K=4%"=014

Question39

Two events A and B will be independent if

KCET 2017

Options:

A.P(A'NB') =1(1— P(A)(1 - P(B))
B. P(A) + P(B) =1

C. P(A) = P(B)

D. A and B are mutually exclusive

Answer: A

Solution:
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If events A and B are independent, the probability of both events occurring together is given by:
P(ANB)=P(A)-P(B)

Moreover, if A and B are independent, their complements, A’ and B’, are also independent. This
implies:

P(A'NnB')=P(A")- P(B)
Since the probability of a complement of an event is 1 — P of the event itself, we can express this as:
P(AANnB)=(1-P(A4))-(1— P(B))

Furthermore, if A and B are mutually exclusive, it means they cannot happen at the same time, and
thus:

P(ANB)=0
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