Probability

Questionl

From the first 100 natural numbers, two numbers first a and then b are selected
randomly without replacement. If the probability thata — b > 10 is
=, ged(m, n) = 1, then m + n is equal to
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Answer: 311
Solution:

Letb=1
= a > 11 = a can take 90 values from {11, 12,...100}

Letb =2 =-a > 12 = 8 > values and so on till b = 99 = a can only take a = 100, only 1 value = favourable cases
=1+2+34+....490

90>2<91 91
= Tooxe9 = 220 — M+ n =311

Question2

Let S be a set of 5 elements and P(S) denote the power set of S . Let E be an
event of choosing an ordered pair (A, B) from the set P(S) x P(S) such that

A N B = (. If the probability of the event E is ‘;—Z, where p,qg € N, thenp + g is
equal to
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Answer: 15



Solution:

Let S = {a1,as,a3,a4,a5}

n(S) =5

P(S) = power set of S

nP(S) = 2" = 2° = 32

n(T) =n[P(S) x P(S)] =32 x 32 (Total outcomes)

E = event that choosing ordered pair ( A, B ) from P(S) x P(S) suchthat AN B = ¢
for each element z € S, n(S) =5
there are 4 possibilities such that AN B = ¢
l.lxe Aandz ¢ B
22x¢ Aandz € B
3.3 ¢ Aandz ¢ B
4.4xc Aandxz € B
for A N B = ¢, exclude the fourth.
so, for each of 5 elements of S there are 3 choices.

The number of favourable outcome n(E) =3 X3 x 3 x 3 x 3

P( E) — favourable outcome 35 3_5

Total outcome — 32x32 — 200

It is given that P(E) = g_z

compare p = 5,9 = 10 = p+ ¢ = 15 Ans

Question3

Leta, b, ¢ € {1, 2, 3, 4}. If the probability, that az? + 2v/2bx + ¢ > 0 for all
r € R,is ™, gcd(m,n) = 1, then m + n is equal to .
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Answer: 81

Solution:

For the quadratic expression

az? +2v2bz + ¢

to be positive for all z € R, we use the NCERT condition for a quadratic Az> 4+ Bz + C to satisfy
Az’ + Bz +C >0 forallz € R,

which is:



1.LA>0
2. Discriminant < 0
Here,
A=a, B=2V2b, C=c
Since a € {1,2, 3,4}, we always have
a>0
So we only need
D=B?-4AC<0
Now,
D = (21/2b)% — 4ac = 8b% — 4ac
Thus,
8b% —dac < 0
Dividing by 4:
20> —ac <0
So the required condition is
ac > 2b?
Now a,b,c € {1,2, 3,4}, so total number of choices is
4x4x4=064

We count favourable triples (a, b, ¢).

Casel:b=1

Then
ac > 2
Now a,c € {1,2,3,4}. Total pairs (a, c) are 16.
We exclude pairs with ac < 2:
e (1,1) givesac=1
e (1,2) givesac =2
e (2,1) gives ac = 2

So favourable pairs:

16 -3 =13
Case2:b=2
Then

ac > 8

Possible products greater than 8 are obtained from:
e (3,3) gives 9
e (3,4) gives 12

* (4,3) gives 12



e (4,4) gives 16
So favourable pairs = 4.

Case3:b=3

Then

ac > 18

But maximum possible value of ac is
4-4=16

So no favourable pair.
Case4:b=4

Then

ac > 32

Again impossible, since maximum ac = 16.
So no favourable pair.

Hence total favourable triples are
13+4+0+0=17

Therefore, the required probability is

17
64

m+n=17+64 = 81

So the answer is

Question4

A coin is tossed 8 times. If the probability that exactly 4 heads appear in the first
six tosses and exactly 3 heads appear in the last five tosses is p, then 96p is equal
to .
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Answer: 9

Solution:



Let the outcomes of the 8 tosses be denoted by X1, X9, X3, X4, X5, X6, X7, Xs.
The condition “exactly 4 heads in the first six tosses” means the block (z1, x4, 23, 24, 5, T¢) contains 4 heads.
The condition “exactly 3 heads in the last five tosses” means the block (x4, 25, ¢, 27, Zg) contains 3 heads.
Notice that these two blocks overlap in the common tosses (x4, 5, Zg).

Let k be the number of heads in the common tosses (z4, 5, ).

Then:

*In (z, 24, 3) we must have 4 — k heads (so that the first six have total 4 heads).
¢ In (z7,zg) we must have 3 — k heads (so that the last five have total 3 heads).
Now we count the number of valid outcome sequences for each possible value of k.
k=1 . ways to overlap = 3C}

Here, we choose:

+3C5 ways to put 4 — k = 3 heads in (21, 24, x3),

* 3Cy ways to put k = 1 head in (4, 25, x5),

+ 2Cy ways to put 3 — k = 2 heads in (z7, zg).

3C3 x 3C1 x 2Cy = 3 ways

k=2

Here, we choose:

*3Cy ways to put 4 — k = 2 heads in (z1, 22, x3),

+ 3C, ways to put k = 2 heads in (x4, 5, z¢),

* 2Cy ways to put 3 — k = 1 head in (27, zs).

3Cy, x 3Cy x 20, =18

k=3

Here, we choose:

+3C; ways to put 4 — k = 1 head in (z1, z2,z3),

* 1 way to put k = 3 heads in (z4, x5, z6) (all heads),

* 1 way to put 3 — k = 0 heads in (z7, zs) (all tails).

30y x1=3

Total favourable outcomes = 3 4 18 4+ 3 = 24.

Since each full sequence of § tosses has probability (%) 8, we get:

Total ways 24 ( 3 ) *

8
Sop:24(%) :% :%:%,hencegﬁp:%-%zg.

24 _ 6x24 _
96 x 55 =3 =9

QuestionS



From a month of 31 days, 3 different dates are selected at random. If the
probability that these dates are in an increasing A.P. is equal to 7, where a,b €

N and gcd(a, b) = 1, then a + b is equal to
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Answer: 944
Solution:

Total number of ways to select any 3 different dates from 31 days is
()
Now we count the number of selections in which the three dates are in an increasing A.P.
Let the three dates be
a—d,a a+d
where d > 1 is an integer.
So we need all triples of the form
z, z+r, z+2r
with
z>1, z+2r<31
For a fixed common difference r, the first term x can be chosen from
1,2,3,...,31 —2r
So number of A.P.s with common difference r is
31 —2r
Now r can take values
1,2,3,...,15
because
z+2r<3l1=2r<30=r<15
Hence total favourable selections are
r21(31—2r)
This is

15-31-23° 7

=465 — 2. 1210
= 465 — 240
= 225

Therefore,



(331) _ 31.360.29 — 4495

So,

__ 225
P = 4495

Divide numerator and denominator by 5:

_ 45
P_899

Thus,

a =45 b=2_899
Therefore,
a+b=45+899 = 944

So the required answer is

Question6

Let the mean and variance of 7 observations 2,4,10,z,12,14,y, z > y, be 8 and
16 respectively. Two numbers are chosen from {1,2,3,z — 4,y, 5} one after
another without replacement, then the probability, that the smaller number
among the two chosen numbers is less than 4 , is :
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Options:

A.

(SIS

w0

5198

a

D.

1
3

Answer: A



Solution:

Mean = 8
2+4+10+z+y+124+14
- =
sz+y=14
variance = 16
22442 410% + 2?2 + 32 4 122 + 147 + 2
7

8

16 82
= z? 4+ y> =100
e=8y=6
New set : {1,2,3,4,5,6}
Required probability = 1 — P( both number are > 4)
3C
—1— 6_2
C:
3

—1
15
4

~ 5

Question7

If a random variable = has the probability distribution

r (0] 1[2]3] 4|5 6 7
P(z) |0 |2k | k | 3k | 2k? | 2k | k? +k | 7k?

then P(3 < < 6) is equal to
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Options:
A.

0.34

0.64

0.22

D.
0.33

Answer: D



Solution:

2K+ K +3K +2K?2+2K+ K>+ K+T7K?=1
(K +1)(10K —1) =0
1
K=-1lorK=—
or 10
2 1 1

2
PB<z<6)— —— + =4 — 4~ _033
B<z<6)=70+70" 100 " 10

Question8

Two distinct numbers a and b are selected at random from 1,2, 3,...,50. The
probability, that their product ab is divisible by 3 , is
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Options:

A.

T

B.

TooF

C.

25

D.

3%

Answer: C
Solution:
Total ways to choose two distinct numbers from 1,2, ...,50 is
(%) = 1225.

The product ab is not divisible by 3 only if neither a nor b is divisible by 3.
Multiples of 3 in 1 to 50: [ 2L | = 16.

So numbers not divisible by 3: 50 — 16 = 34.

Unfavorable pairs:

() = 22 =561

Therefore favorable pairs:



1225 — 561 = 664,

and the required probability is

664
1225 °

Answer:

664
1225

(Option C).

Question9

Bag A contains 9 white and 8 black balls, while bag B contains 6 white and 4
black balls. One ball is randomly picked up from the bag B and mixed up with
the balls in the bag A . Then a ball is randomly drawn from the bag A . If the
probability, that the ball drawn is white, is %, gcd(p,q) = 1, then p + q is equal

to
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Options:

A.
24
B.
22
C.
23

D.

21

Answer: C

Solution:

Bag A : 9 white, 8 black (Total = 17)

Bag B : 6 white, 4 black (Total = 10)

One ball is moved from Bag B to Bag A. There are two mutually exclusive events for this transfer:
Case 1 : The ball moved is white

The probability of choosing a white ball from Bag B is:

P (Wg)

_ 6

10



After adding this white ball to Bag A, Bag A now contains 10 white and 8 black balls ( 18 total). The probability of then drawing
a white ball from Bag A is :

P(Wy|Wp) =1
Case 2: The ball moved is black

The probability of choosing a black ball from Bag B is :
P(Bp) =35

10

After adding this black ball to Bag A, Bag A now contains 9 white and 9 black balls ( 18 total). The probability of then drawing
a white ball from Bag A is :

P(Wa|Bp) =%

Using total probability theorem

P(Wa) = P(Wg)- P(Wa|Wg) + P(Bp)- P(Wa| Bs)
=P (Wa) = (15 % ) + (15 % 75)

P(Wa) = 155 + 155 = 150 = 15

It is given that P (W) = %.
ged(8,15) =1

Sop =8&q=15

p+qg=8+15=23

Question10

From a lot containing 10 defective and 90 non-defective bulbs, 8 bulbs are
selected one by one with replacement. Then the probability of getting at least 7
defective bulbs is
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Options:

A.

73

10%

B.

67

10®

C.

7
107

D.



108

Answer: A
Solution:

total number of defective bulbs n(D) = 10

total number of non defective bulbs n(D) = 90

total bulbs = n(D) + n(D) = 100

10 _ 1

probability of picking a defective bulbs: p = 555 = 15

g . . . o 90 _ 9
probability of picking a non-defective bulbs ¢ = 55 = 15
number of trials n = 8 bulbs are selected

let X be the event of getting atleast 7 defective bulbs

P(X)=P(X=T7)+P(X =8)
=5Crp" - ¢* +°Csp®q°

s 179+1 1)°
~ o \10) 10 10

P(X)= (%) 2 +1 =5

Questionll
A bag contains 10 balls out of which k are red and (10 — k) are black, where
0 < k < 10. If three balls are drawn at random without replacement and all of

them are found to be black, then the probability that the bag contains 1 red and
9 black balls is:
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Options:



1
55

Answer: D

Solution:

Given Terms
e Total Balls (n): 10
¢ Red Balls ( k) : Variable from 0 to 10 .
 Black Balls : (10 — k).
¢ Sample Drawn () : 3 balls, without replacement.
e Observed Event (A) : All 3 balls drawn are black.
¢ Target Event : Find the probability that the bag contained exactly 1 red and 9 black balls (which means &k = 1).

Let E}, be the event that the bag contains k red balls. Since k can be any integer from 0 to 10 , there are 11 possible
compositions. Assuming they are equally likely:

P(Ex) = 1r

The event A is drawing 3 black balls. The probability of this happening depends on how many black balls (10 — k) were in the
bag :

P(A|Ey) = 5%

g,
Note : For this to be possible, there must be at least 3 black balls, so 10 — k > 3, meaning k < 7.
Using Bayes' Theorem

We need P (E; | A), which is the probability of having 1 red ball given that 3 black balls were drawn :

P(El | A) _ 7P(E1)'P(A|E1)
%P(Ek)'P(NEk)

Since P (Ey,) is constant (%) for all k, it cancels out :

10710
P (B[ 4) = wg 0,70,

denominator 1°C3 + °C3 + - - - + 3Cj3 can be written as 3C3 + 4C3 + °Cj3 - - - 10C;
using identity *Cy, + *1Cy + ¥2C), + ... "Cy, = " Cp 1

11x10x9x8 — 330

so, denominator become = 1Cy = 125257

Numerator : 10-1C3 = 2C3 = gigﬁ = 84

P(Ei|A) =55 = 3%

Question12

The probability distribution of a random variable X is given below :

30 2 34 36 38 40

w0
\Illv



2 1 2
P(X) T 15 15

o=
i
&l
i
5/~

If E(X) = 22, then P(X < 20) is equal to :
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Options:

A.

afes

1
15

Answer: D

Solution:

The expected value of a discrete random variable is given by the formula :
E(X)=> X; -P(Xy)
Using the data from the table :

B = (- F5) + () + (% 4) + (3

S
~
—

w0
~|S

Sl
bl
N—
—

'S
| =)

o
o=
N—
—~
(=2
kl
e B
N—

Take 1—’“5 factor common

k 30 64 102 36 76 120
EX)=—|8+ > 4 — 4y —=,2, 0, -2
(X) 15[8+7+7+7+7+7+7 6]

k 30 +64+ 102+ 36 + 76 + 120
B(X) = — |14 2 FOAT A BT DT
15 7
k 428
EX)=—|144+ —
0= g5 1+ 7

B(X) = 4 [28528] _ b 526 _ 526k

Given that B(X) = 22

263 526k

15 105

526k

263 = ——
7

263 x 7 1x7 7
T 526 2 _5_3‘5

k




Identify X values where X < 20

Substitute k = % into each X :

X1=4x1=14(<20) X4=3% xI=17(<20)

Xy, =3 xI=15(<20) X5=3 xI=18(<20)

X;=32x1=16(<20) Xs=2 x I =19(<20)
X; =4 x I =20(Not < 20)

Calculate P(X < 20) :
Sum the probabilities for X = 14,15,16,17,18, and 19:
P(X<20)=P(X=14)+P(X=15)+P(X =16) + P(X =17) + P(X = 18) + P(X = 19)

>PX<20)=2+L14+ 2424142

= P(X <20)=1

Questionl3

A man throws a fair coin repeatedly. He gets 10 points for each head he throws
and 5 points for each tail he throws. If the probability that he gets exactly 30
points is ™, ged (m,n) = 1, then m + n is equal to :
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Options:

A.

53

B.

55

C.

107

D.
105

Answer: C

Solution:



P = (6 tail ) 4 (4 tail + 1 head ) + (2 tail + 2 head ) + (3 head )

P 1\% 5 /1\° 4 /1\* 1\°
B (E) T (5) T o (5) * <§)
1 5 3 1

P=— 4+ 4+-4=
64 32783

p_1+10+2448 43 m
- 64 T 64 n

m+n = 107

Question14

A letter is known to have arrived by post either from KANPUR or from
ANANTPUR. On the envelope just two consecutive letters AN are visible. The
probability, that the letter came from ANANTPUR, is:
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Options:

Answer: B
Solution:

Let

e A =event that the letter came from ANANTPUR

o K = event that the letter came from KANPUR

¢ B =ecvent that on the envelope, the two visible consecutive letters are AN
We have to find:
P(A| B)

Using Bayes’ theorem,



_ P(A) P(B|A)
P(A|B) = P(A) P(B|A)+P(K) P(B|K)

Since the letter is known to have come either from ANANTPUR or KANPUR, and no other information is given, we take

P(A) = P(K) =

o=

So,
_ P(B|A)
P(A| B) = g

Now we find these probabilities.
1. Probability of seeing AN in ANANTPUR

Word: ANANTPUR

Its consecutive pairs are:

AN, NA, AN, NT, TP, PU, UR

There are 7 consecutive pairs in all, and AN occurs 2 times.
Therefore,

P(B|A)=*%
2. Probability of seeing AN in KANPUR

Word: KANPUR
Its consecutive pairs are:
KA, AN, NP, PU, UR

There are 5 consecutive pairs in all, and AN occurs 1 time.

Therefore,
P(B|K) =3
3. Apply Bayes’ theorem
2
P(A|B) = ;l%
Take LCM:
2 1 _ 1047 _ 17
Tts=m =%
So,
2
_ 7 _ 2 _ 3 _ 10
PA|B)=x% =%"3=1

@
&

Therefore, the required probability is

10
17

So, the correct option is B.

Question15



The probabilities that players A and B of a team are selected for the captaincy
for a tournament are 0.6 and 0.4 , respectively. If A is selected the captain, the
probability that the team wins the tournament is 0.8 and if B is selected the
captain, the probability that the team wins the tournament is 0.7 . Then the
probability, that the team wins the tournament, is :
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Options:
A.

0.74

0.76

0.72

D.
0.78

Answer: B
Solution:

Let
¢ A =event that player A is selected as captain
e B =event that player B is selected as captain
o W = event that the team wins the tournament

Given:

P(A) = 0.6, P(B) =04

Also,

P(W|A) = 0.8, P(W|B)=0.7

We have to find P(W).

Using the formula of total probability:

P(W) = P(A) P(W|A) + P(B) P(W|B)

Substituting the values:

P(W)=0.6 x08+0.4x0.7

P(W) =0.48+0.28

P(W) =0.76



So, the required probability is
0.76

Hence, the correct option is Option B.

Questionl6

A bag contains (N + 1) coins -N fair coins, and one coin with '"Head' on both
sides. A coin is selected at random and tossed. If the probability of getting 'Head'

is <, then N is equal to:

JEE Main 2026 (Online) 6th April Morning Shift
Options:
A.

5

D.
9

Answer: B

Solution:

Let E4 be the event of selecting a fair coin.

Let E, be the event of selecting the two-headed coin.

Let A be the event of getting a 'Head' when the selected coin is tossed.

We are given that there are IV fair coins and 1 two-headed coin.

Hence, the total number of coins in the bag is N + 1.

Since a coin is selected at random, the probability of choosing a fair coin is:
N

P(E1) = x1

The probability of choosing the two-headed coin is:

P(Ey) = w1

Now, let us find the conditional probabilities of getting a 'Head' for each type of coin:



If a fair coin is selected, the probability of getting a 'Head' is:

P (A|E1) = %

If the two-headed coin is selected, the probability of getting a 'Head' is a certainty (since both sides are 'Head'):
P(A|E,) =1

According to the Law of Total Probability, the total probability of getting a 'Head', denoted as P(A), is given by:
P(A) = P(E1) - P(A|Eq) + P(E2) - P(A|E5)

We are given that the probability of getting a 'Head' is %. Let us substitute the known values into the equation:
= (F1 3+ (FxY)

Let us simplify the equation:

N

9 _ 1
16 — 2(N+1) + 7

To add the terms on the right side, let us take the common denominator as 2(N + 1):

9 _ N+2(1)
16 — 2(N+1)
9 _ N+2
16 = 2N+2

Now, we can solve for N by cross-multiplying:

9-2N+2)=16-(N+2)

18N + 18 = 16N + 32

Transpose the terms containing [N to one side and the constant terms to the other side:
18N — 16N = 32 — 18

2N =14

Divide both sides by 2:

N=7

Therefore, the value of NV is equal to 7.

Option B is the correct answer.

Question17

A bag contains 6 blue and 6 green balls. Pairs of balls are drawn without
replacement until the bag is empty. The probability that each drawn pair
consists of one blue and one green ball is :
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Options:



17
231

C.

16
231

D.

64
925

Answer: C

Solution:

We want every pair drawn to have one blue and one green. Since there are 6 blue and 6 green balls, we will draw a total of 6
pairs.

For each pair to be mixed (one of each colour), we must match the 6 blue balls with the 6 green balls in pairs. The number of
such “good” pairings is counted by choosing and matching one ball of one colour with one ball of the other colour.

The total number of ways to split 12 balls into 6 pairs (without caring about the order of drawing inside a pair) is counted
separately. The required probability is:

Probability = 516 — 16

1 231
s x|6

So, the probability that each drawn pair consists of one blue and one green ball is 21T61~

Question18

A candidate has to go to the examination centre to appear in an examination.
The candidate uses only one means of transportation for the entire distance out
of bus, scooter and car. The probabilities of the candidate going by bus, scooter
and car, respectively, are %, % and % The probabilities that the candidate
reaches late at the examination centre are %, % and % if the candidate uses bus,
scooter and car, respectively. Given that the candidate reached late at the

examination centre, the probability that the candidate travelled by bus is :
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Options:

>

—_
j—

w)
3

w



Answer: B

Solution:

Conveyance | Bus | Scooter | Car | Arrive late Bus | Scooter | Car

Probability L Probability L

5 3

SN
SN
S
N

We label the events in the chart below :
Conveyance | Bus | Scooter | Car | Arrivelate by | Bus | Scooter | Car
Event B S C Event Ly Ly L.

We label the event that the candidate arrives late be L

Event B|S|C|Ly| Ls | L.

Probability | 2 |+ | 2| + | + | &

= P(LNB) = P(L)-P(B/L) = P(BNL)

P(BNL
= P(B/L) = 257

P(B)-P(L/B)
P(BNL)+P(SNL)+P(CNL)

_ P(B)-P(L/B)
= PB)PL/B)+P(S)P(L/5)+P(C) P(C/B)

. P(B)-P(Ls)
P(B/L) = 57 PE) PP PE)

= (%) ’ (24+32000+30) = 1_$

Question19

Three distinct numbers are selected randomly from the set {1,2,3,...,40}. If
the probability, that the selected numbers are in an increasing G.P., is
m ged(m,n) = 1, then m + n is equal to .
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Answer: 2477

Solution:
Common ratio Last triplet Total
r=2 10, 20, 40 10
r=3 4,12, 36 4
r=4 2,8,32 2
r=5 1,5,25 1
r=6 1,6, 36 1
Total =18

Total choices = 40C5 = 9880

18 9 m

Requi ility = 5oeh = 1940 — 7
equired probability 9880 4940 n

Question20

A card from a pack of 52 cards is lost. From the remaining 51 cards, n cards are
drawn and are found to be spades. If the probability of the lost card to be a
spade is %, then n is equal to .
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Answer: 2
Solution:

P Lost (spade )
n cards are spade

P&y (2 )
IZCn
B et X T 1 13-n
T X L+ Ex g2 1+3.53  52-n
13-n _ 11
52—n 50




Question21

Two balls are selected at random one by one without replacement from a bag
containing 4 white and 6 black balls. If the probability that the first selected ball
is black, given that the second selected ball is also black, is %, where

gcd(m,n) = 1, then m + n is equal to :
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Options:

A. 4

B. 14

C. 11

D. 13

Answer: B

Solution:

In a bag containing 4 white and 6 black balls, two balls are selected one by one without replacement. We need to find the
probability that the first ball is black, given that the second ball is black. Let’s define the events:

A: The first ball selected is black.
B: The second ball selected is black.

The probability P(A|B) is given by the formula:

P(A|B) = P;;;gf)

Let's compute each part separately:

Probability of both balls being black P(A N B):

The chance that the first ball is black is 16—0. Given that one black ball is removed, the probability that the second is also black is
2.

PANB) =g x§=%=73

Probability that the second ball is black P(B):

This can occur if either the first ball was white or black:

First ball white, second black: % X %
. 6 5
Both balls black: 0 X7

_ 4 6 .5 _ 20,30 _ 54 _3
PB) =35+t X5=% 1% =% =%

©o|o

Now, using these probabilities:



H
oo

PAIB) =3 =} =} =

Here, & is in its simplest form (ged(5,9) = 1), som = 5andn = 9.

Therefore, m +n =5+ 9 = 14.

Question22

A coin is tossed three times. Let X denote the number of times a tail follows a
head. If ;: and o2 denote the mean and variance of X, then the value of
64 (,u + o? ) is:
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Options:

A. 64

B. 32

C.51

D. 48

Answer: D

Solution:
HHH 0 3
TTT 0 3
HHT 1 %
HTH 1 5
THH 0 3
TTH 0 5
THT 1 5

HTT 1

oo|—



Question23

If A and B are two events such that P(AN B) = 0.1, and P(A | B) and

P(B | A) are the roots of the equation 12z% — 7z + 1 = 0, then the value of
P(AUB) is
P(ANB)
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Options:

A 3

B. §

C. 3

D.2

Answer: C

Solution:

To solve this problem, start by considering the equation given for the probabilities:
1222 - Tz +1=0

The roots of this equation are:

=

=1,
Assume P(A | B) = % and P(B| A) = 1.

From the definitions of conditional probability, we have:



P(A|B) =248 _ 1

P(B) 3
P(ANB
P(B|A) = "5 = %

Given that P(A N B) = 0.1, we can use these equations to find P(B) and P(A):

From % = 3, we find P(B) = 0.3.

From % = 1, we find P(A) = 0.4.

Now, calculate P(A U B) using the formula for the union of two events:
P(AUB)=P(A)+ P(B)— P(ANB)=04+03—-0.1=0.6
The task is to find the value of:

P(AUB)
P(ANB)

Using De Morgan's laws and the complements:
P(AUB)=P(ANB)=1-P(ANB)=1-0.1=0.9
P(ANB)=1-P(AUB)=1-0.6=04

Finally, compute the ratio:

P(AUB) _ 09 _ 9
P(ANB) 0.4 4
Question24

One die has two faces marked 1, two faces marked 2 , one face marked 3 and
one face marked 4 . Another die has one face marked 1, two faces marked 2,
two faces marked 3 and one face marked 4. The probability of getting the sum of
numbers to be 4 or 5, when both the dice are thrown together, is
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Options:
2
A 3

B.

e

C.

O

1
D. 5
Answer: D

Solution:



a = number or dice 1
b = number on dice 2

(a’ b) = (la 3)’ (37 1)’ (27 Z)a (2a 3)a (3’ 2)7 (1a4)7 (47 1)

Required probability
202,11 2 2 2 2 1 2 2 1 1 2
66 6 6 6 6 6 6 6 6 6 6 6 6
_ 18 _1

36 2

Question25

A board has 16 squares as shown in the figure :

Out of these 16 squares, two squares are chosen at random. The probability that
they have no side in common is :
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Options:

A

B. &

23
C. 3

T
D. 3

Answer: B

Solution:

Total ways for selecting any two squares = °Cy = 120

Total ways for selecting common side squares

=24
so required probability
24

:1—_
120
4

Question26



A and B alternately throw a pair of dice. A wins if he throws a sum of 5 before B
throws a sum of 8 , and B wins if he throws a sum of 8 before A throws a sum of
5. The probability, that A wins if A makes the first throw, is

JEE Main 2025 (Online) 24th January Morning Shift
Options:

A5

B. 3%
c.2
D. 2
Answer: B

Solution:

_g
(¢
Rt
£.
=
o
o
o
]
©
(o
Il

| oo

|oo

[t

| =

/N

| oo

w

—

N———
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—

Question27

Let A = [a;] be a square matrix of order 2 with entries either 0 or 1. Let E be
the event that A is an invertible matrix. Then the probability P(E) is :
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Options:
A d

B.

oo

C.

—_
ml“



Answer: A

Solution:

11
C-1 — 4 ways
01

10

C-II
b

01
& — 2 ways
10

favourable
P= total

— 6 _3
16 T 8

Question28

Three defective oranges are accidently mixed with seven good ones and on
looking at them, it is not possible to differentiate between them. Two oranges are
drawn at random from the lot. If z denote the number of defective oranges, then
the variance of x is
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Options:
A. 26/75
B. 14/25
C.18/25
D. 28/75

Answer: D

Solution:

Probability distribution

X bi
x=0 170% = %
x=1 _7011023201 = %




Now.

42 12 54
M—ZXiPi—%ﬁ-%—%

42 24 542
2 _ ~2_ 2 _ =2 -~ _ (==
ot =D pixi—ut= g5+ g (90)
66 (54)
90  \ 90
28

2
= .
a:>75,_()

Question29

Two number k; and k, are randomly chosen from the set of natural numbers.
Then, the probability that the value of i*' + j*2 (i = +/—1) is non-zero, equals
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Options:

A.

IN[9Y)

1
B. 1

1
.1

2
D. 3
Answer: A

Solution:

if k%2 £ 0 " — 4 option fori, —1, —i,1
Total cases = 4 x 4 = 16
Unfovourble cases = i +i% =0

1,-1
-1,1
i, —i
—i,i

4 Cases = Probability = % =

NS

Question30

Let S be the set of all the words that can be formed by arranging all the letters
of the word GARDEN. From the set S, one word is selected at random. The



probability that the selected word will NOT have vowels in alphabetical order is:
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Options:

A.

1
4

B.

1
2

a

1
3

D.

2
3
Answer: B

Solution:

A,EGRDN

Probabllity (P) _ favourable case

Total case
(when A & E are in order)
Total case = 6!

Favourable case = 6Cy.4 !

Probablity when not in order = 1 — % = %

Question31

Bag B; contains 6 white and 4 blue balls, Bag B> contains 4 white and 6 blue
balls, and Bag B3 contains 5 white and 5 blue balls. One of the bags is selected at
random and a ball is drawn from it. If the ball is white, then the probability that
the ball is drawn from Bag B, is:
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Options:

ot

w

O

o~

D.

2
3
Answer: B

Solution:

E : BagB; is selected

By By Bs
6W4B 4W6B 5W5B

E, : bag B, is selected
E5 : BagBs is selected

A : Drawn ball is white

We have to find P (%)

Question32

Bag 1 contains 4 white balls and 5 black balls, and Bag 2 contains » white balls
and 3 black balls. One ball is drawn randomly from Bag 1 and transferred to
Bag 2. A ball is then drawn randomly from Bag 2. If the probability, that the ball
drawn is white, is %, then n is equal to:
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Options:

D.
3

Answer: B
Solution:

Bagl = {4 W,5 B}
Bag 2 = {nW, 3B}

o AN
Bag2 45

A% A% B W 29
:‘P(E)XP(E)”(K) XP<E>E

4 n+1 5 n 29

9Xn+4+9xn+4_45
n==56

Question33

Given three indentical bags each containing 10 balls, whose colours are as
follows :

Red Blue Green

Bag | 3 2 5t
Bag I 4 3 3
Bag Il 5 1 4

A person chooses a bag at random and takes out a ball. If the ball is Red, the
probability that it is from bag I is p and if the ball is Green, the probability that

)
it is from bag III is g, then the value of \* 7/ is:
Options:

A. 6



B.9
C.7
D.8
Answer: C

Solution:

Probability that a Red ball comes from Bag I (p):
p(By1/R) = ML

p(R)
Substituting the values,
1,3
p(Bl/R) = T_3 §.><140 T 5

So,p = i.
Probability that a Green ball comes from Bag III (g):

_ p(B3)-p(G/Bs)
p(B3/G) = ==y

Substitute the values,

1 4

B;/G) = —
p(B3/G) = 1 L ETIXE
Simplify to find g:

2

= 15 :l

+x1.2 3
So,q:%.

. 1 1.
Calculation of (; + E)'
1_ 1 _
. 4, q 3

Therefore,

(5+2)=4+3=[1

Question34

If the probability that the random variable X takes the value z is given by

P X=z)=k(z+1)3",2=0,1,2,3..., where k is a constant, then P(X > 3)
is equal to
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Options:
A 5

B.

Nloo

27
T
C. 57

4
D. 4
Answer: A
Solution:

To find P(X > 3), we first determine the constant & using the total probability for X.
The probability P(X = z) is given by:
PX=z)=k(zx+1)-37", =0,1,2,3,...
The total probability must equal 1:

s= 2 k(zx+1)-37°

Calculating that series:

s = % + % + g—’;

Therefore, dividing the series by 3:
s=5+E+..

Subtracting these:

s—S=k+s+L+...

The resulting series is a geometric series:
=k +g+5+.)

The sum of the infinite geometric series is:

25 1 _ 3k
Tk =5
Equating:

— 9% _

s=> =1

Thus, solving for k:

k:

|

Next, compute P(X > 3):
P(X>3)=1-(P(X=0)+P(X=1)+P(X =2))

Calculating these:



Adding these probabilities:
P(X=0)+P(X=1)+P(X=2) =
Finally, calculate P(X > 3):

PX>3)=1-38=1

Question35

A box contains 10 pens of which 3 are defective. A sample of 2 pens is drawn at
random and let X denote the number of defective pens. Then the variance of X

is
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Options:

A Ll

B. 2

C.

ol

28
D. =

Answer: D

Solution:

P(X) XP(X) (Xi — p)* PX(X; — p)?
X=0 0 0-2)’ L)
x=1 % (1-4)? )
02 % o) £(#)
7 2 3
/LZZXiP(XZ)ZO—FE—FE:g

709\ T[4\ 249\ 28
PXi—p)i= (=)= (= )+ = (2) =2
> PilXi—p) 15(25)+15<25>+15<25) 75



Question36

The probability, of forming a 12 persons committee from 4 engineers, 2 doctors
and 10 professors containing at least 3 engineers and at least 1 doctor, is
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Options:

120
A. 182

17
B. 26

19
C. %

103

Answer: A
Solution:

3E, 1D, 8P
3E, 2D, TP
AE, 1D, TP
AE, 2D, 6P

403 . 201 . 1008 + 403 . 202 . 1007 + 404 . 201 . 1007 + 404 . 202 . 1006
IOC'12

P:

129
182

Question37

Let a random variable X take values 0, 1, 2, 3 with P(X=0)=P(X=1)=p,
P(X=2)=P(X=3) and E(X2)=2E(X). Then the value of 8p—1 is :
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Options:
A.

2



C.

3

D.

1

Answer: A

Solution:
2p+2q = %
p+q

3

E (2%) :fop(xz) =0-p+1.p+4-9q+9g
=0

=p+13¢q

3

E(z) :fop(:cl) =0.p+1.p+29+39g=p+5q
i—0

p+13¢ =2(p + 5q)

p=3q
1 3

S :—& == —

0,q 3 D 3

So,8p —1 =2 Option (2)

Question38

A bag contains 19 unbiased coins and one coin with head on both sides. One coin
drawn at random is tossed and head turns up. If the probability that the drawn
coin was unbiased, is ™, gcd(m,n) = 1, then n? — m? is equal to :
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Options:

A.

64

B.

80

C.

60



D.
72

Answer: B
Solution:

Define the Events:

Let A be the event that an unbiased coin is drawn.

Let B be the event that the coin with heads on both sides is drawn.

Let H be the event that a head turns up when the coin is tossed.

State the Given Probabilities:

P(A) = 55 (since there are 19 unbiased coins out of 20 total coins)

P(B) = 2—10 (since there is 1 coin with two heads out of 20 total coins)

P(H|A) = 1 (probability of getting a head given an unbiased coin is drawn)
P(H|B) = 1 (probability of getting a head given the coin with two heads is drawn)
Use Bayes' Theorem:

We want to find P(A|H), which is the probability that the drawn coin was unbiased given that a head turned up. Bayes'
Theorem states:

P(H|A)-P(4)
P(A[H) = =5y
Calculate P(H):

We can find P(H) using the law of total probability:

P(H)
P(H)

P(H|A) - P(A) + P(H|B) - P(B)
@)@+ (%) =T+tm=H+tH=0

Apply Bayes' Theorem to find P(A|H):

1y.(19 19
P(AH) = 2 _ Lhe) _ g &

Determine m and n:

Since P(A|H) = ™ and ged(m,n) = 1, we have m = 19 and n = 21.
Calculate n? — m?2:

n? —m? =212 — 192 = (21 + 19)(21 — 19) = (40)(2) = 80
Therefore, n2 — m? = 80.

So, the correct answer is:

Option B: 80

Question39



If A and B are two events such that P(A) = 0.7, P(B) = 0.4 and
P(AN B) = 0.5, where B denotes the complement of B, then P (B | (AU 1_3’)) is

equal to
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Options:
A.
1
3
B.
1
2
C.
1
4
D.
1
6
Answer: C
Solution:
7 4
P(A):EP(B) o
P(AU B)
( ) P(BN (AU B))
AUB P(AU B)
(BN B)U (BN A)) _P(AN B)
P(AU B) ~ P(AUB)
B P(A)—P(AN B) B -5
P(A)+P(B)-P(ANB) 1 +(0-1%)- 1%
_2_1
=3=

Question40

A fair die is tossed repeatedly until a six is obtained. Let X denote the number of
tosses required and leta=P(X=3),b=P(X>3)and ¢c=P(X>6 | X > 3). Then
b+ c/ais equal to



[27-Jan-2024 Shift 1]

Answer: 12

Solution:

Question41

An urn contains 6 white and 9 black balls. Two successive draws of 4 balls are
made without replacement. The probability, that the first draw gives all white
balls and the second draw gives all black balls, is :

[27-Jan-2024 Shift 2]
Options:

A.

5/256



5/715

C.

3/715

D.

3/256

Answer: C

Solution:
6(:4 ) QC;L _ i
B e 715

Hence option (3) is correct.

Question42

A fair die is thrown until 2 appears. Then the probability, that 2 appears in even
number of throws, is

[29-Jan-2024 Shift 1]
Options:

A.

5/6
1/6

5/11
D.
6/11

Answer: C

Solution:



—21

b=

7=

z+1| =az+f(1+1)

i o . ,

22il=2=-2

‘2 h‘ > 2ai+f+pi

‘ 3 B
2

-

zi‘ = g+ﬁ)+{ﬁ—2a)i

0
F£=2a an 3 ] y

a+tf=3

Question43

An integer is chosen at random from the integers 1, 2, 3....,50. The probability
that the chosen integer is a multiple of atleast one of 4, 6 and 7 is

[29-Jan-2024 Shift 2]
Options:

A.

8/25
21/50

9/50

D.
14/25

Answer: B

Solution:



Given set = {1,2.3,........50}
P(A)= Probability that number is multiple of 4
P(B) = Probability that number is multiple of 6

P(C)= Probability that number is multiple of 7

Now,

again

PANB)= — PBNC)= —, PANC)= —
50° 50° 50

PAANBNC)=0

Thus
12 8 7 4 1 1
=<4+ 24 L T _ - _ -4
P4 UBUC) 50 50 50 50 50 50 0
_ 2
50
Question44

Two integers x and y are chosen with replacement from the set {0, 1, 2, 3.....,10}.
Then the probability that [x —y|>S5is :

[30-Jan-2024 Shift 1]
Options:

A.

30/121

B.

62/121

C.

60/121

D.
31/121

Answer: A



Solution:

Ifx=0,y=6,7.8.9,10
fx=1,y=7.8,09, 10
Ifx=2.y=8,9,10
Ifx=3.y=09.10
Ifx=4,y=10

If x=35. y= no possible value

Total possible ways = (5+4+3+2+1) x2 Required probability = 30 _ 30

11 =11 121

Questiond5

Bag A contains 3 white, 7 red balls and bag B contains 3 white, 2 red balls. One
bag is selected at random and a ball is drawn from it. The probability of
drawing the ball from the bag A, if the ball drawn in white, is :

[30-Jan-2024 Shift 2]
Options:

A.

1/3
1/9

1/3

D.
3/10

Answer: C

Solution:



A B
3W 3W
7R 2R

E, : Ais selected
E,:Bis selected

E : white ball is drawn

1 3
P(E)-P(E /E 571
P(E,/E)= e R Y
PE)PE/E)+PE,) PE/E) 1 3,13
2 10 2 5
_ 3 _1
3+6 3
Question46

Two marbles are drawn in succession from a box containing 10 red, 30 white, 20
blue and 15 orange marbles, with replacement being made after each drawing.
Then the probability, that first drawn marble is red and second drawn marble is

white, is

[31-Jan-2024 Shift 1]

Options:
A.

2/25

4/25



2/3

D.

4/75

Answer: D

Solution:

Probability of drawing first red and then white = 10/75 x 30/75 = 4/75

Question47

Three rotten apples are accidently mixed with fifteen good apples. Assuming the
random variable x to be the number of rotten apples in a draw of two apples, the
variance of x is

[31-Jan-2024 Shift 1]

Options:
A.
37/153

B.

57/153

C.
47/153
D.
40/153

Answer: D

Solution:



3 bad apples, 15 good apples.

Let X be no of bad apples

°C, 105
Then P(X =0)= TZ BT

e 153
3
C
P(X=2)= 2=
e 153
105 45 3 5]
(@) =0x 5371 153 72 153~ 153

_ 1

Var(X) = E (X2) - (E (X))*

—Ox E+]x£+4xi—( l)z
153 153 153 3
A7 _1_ 40
153 9 153
Question48

A coin is biased so that a head is twice as likely to occur as a tail. If the coin is
tossed 3 times, then the probability of getting two tails and one head is-

[31-Jan-2024 Shift 2]
Options:
A.

2/9

1/9

2/27

D.
1/27

Answer: A



Solution:

Let probability of tail is %

= Probability of getting head = %

~ Probability of getting 2 tails and 1 head

-

I
|
X

[F%]

Question49

A bag contains 8 balls, whose colours are either white or black. 4 balls are
drawn at random without replacement and it was found that 2 balls are white
and other 2 balls are black. The probability that the bag contains equal number
of white and black balls is:

[1-Feb-2024 Shift 1]
Options:
A.

2/5
2/7

1/7

D.
1/5

Answer: B

Solution:



P(4W4B,/2W2B) =
P(AWAB) x P(2W 2B/ AW 4B)
P(2W 6B) x P(2IW 2B/ 2W 6B) + P(3W 5B) x PRW 2B/3W5B) +........... +P(67W 2B) x P(QW 2B/ 6 2B)

4 4
sz C2

Questions(

Let Ajay will not appear in JEE exam with probability p = 2/7, while both Ajay
and Vijay will appear in the exam with probability q = 1/5. Then the probability,
that Ajay will appear in the exam and Vijay will not appear is :

[1-Feb-2024 Shift 2]
Options:

A.

9/35
18/35

24/35
D.
3/35

Answer: B

Solution:



A

P(A)=

=1 b3

=p

L1
PANV)= £=q

P(A)= 2
Ans. P(A N V) = %
Questions1

Let N denote the number that turns up when a fair die is rolled. If the
probability that the system of equations

x+ty+z=1
2x+Ny+2z=2
3x+3y+Nz=3

has unique solution is —, then the sum of value of k and all possible values of N is
[24-Jan-2023 Shift 1]

Options:
A. 18
B. 19
C.20
D. 21

Answer: C

Solution:

x+ty+tz=1
2x+Ny+2z=2
3x+3y+Nz=3




For unique solution A#0

SoN#2,3

P( system has unique solution ) =—
Sok=4

Therefore sum =4+1+4+5+6=20

Question52

Let Q be the sample space and A € Q be an event. Given below are two
statements :

(S1) : If P(A) =0, then A = ¢

(S2) : If P(A) = 1, then A = Q Then

[24-Jan-2023 Shift 1]

Options:

A.only (S1) is true

B. only (S2) is true

C. both (S1) and (S2) are true
D. both (S1) and (S2) are false

Answer: D

Solution:

Q= sample space
A = be an event

1
A { : } Q=[0,1]
IfP(A)=0 A%
fPA)=12A£Q
Then both statement are false

QuestionS3

Let M be the maximum value of the product of two positive integers when their

sum is 66 . Let the sample space S = {x €Z :x(66—x)=> gM } and the event

A ={x € S : x is a multiple of 3}. Then P(A) is equal to
[25-Jan-2023 Shift 1]

Options:

15
A. v



W=

C.

| —

D. L
Answer: B

Solution:

M =33 %33
X(66—x) > §x33x33

11 <x<55
A {12,15,18,....54}
Question54

Let x and y be distinct integers where 1 <x <25 and 1 <y < 25. Then, the

number of ways of choosing x and y, such that x +y is divisible by 5, is
[25-Jan-2023 Shift 1]

Answer: 120

Solution:

x+ty=5\
Cases:
Total =120

Questions5

Let N be the sum of the numbers appeared when two fair dice are rolled and let

the probability that N — 2, V3N, N +2 are in geometric progression be 12—8. Then

the value of Kk is
[25-Jan-2023 Shift 2]

Options:

A2



B. 4
C. 16
D.8

Answer: B

Solution:

n(s) =36
Given : N-2, V3N, N+2 are in G.P.
SN=(N-2)(N+2)
3N=N’—4
=>N’-3N-4=0
(N—-4)(N+1)=0=>N=4 or N=-1 rejected
(Sum=4)={(1, 3), (3, 1), (2, 2)}

n(A)=3

pA)= =L 4 Sy
36 12 48

Question56

25% of the population are smokers. A smoker has 27 times more chances to
develop lung cancer then a non-smoker. A person is diagnosed with lung cancer
and the probability that this person is a smoker is % Then the value of k is

[25-Jan-2023 Shift 2]

Answer: 9

Solution:

E1:

Smokers
1

P(El) = Z

E2 :

P(Ey = 3

non-smokers

E : diagnosed with lung cancer
27
P(E/E))= =
(E/E)= 72
1
28
P(E,)P(E/E,)

P(E)

P(E/E,) =

P(E,/E) =



1,27
77 A0 9

_ 4% _2 9
lxz-i- §><1_ 3 10 10
4 8 4 28

K=9

QuestionsS7

Fifteen football players of a club-team are given 15 T-shirts with their names
written on the backside. If the players pick up the T-shirts randomly, then the
probability that at least 3 players pick the correct T-shirt is

[29-Jan-2023 Shift 1]

Options:

5
A 5

2
B'E

1
C. 3

5
D.%

Answer: D

Solution:

D +"C, D, +"°CD
Required probability =1— 15(15) 1L (4 2 _(13)
. 15!
Taking D5 as S
141
[§]
13!

D(13) as .

D(14) as

151, 15,141,

e e 2 e

15X14><13!)

Questions8

Let S = {w,, w,, ....} be the sample space associated to a random experiment. Let

P
Pw)= > n>2,



Let A= {2k +3¢; k, £ € N} and B = {w_; n € A}. Then P(B) is equal to
[29-Jan-2023 Shift 2]

Options:

A.

U)lb)
N

B
c L
D. L

Answer: B

Solution:

Let P(w,) = A then P(w,) = % P(w )= % _
2 n 2n 1
A S = A - = |
sy Pw)=1= =1=A1= =
k=1 1— l 2
2
So, P(w )= L+
2I1
A={2k+30;k, LEN}={57,8,9,10...}
B={w :n€A}
B = {wg, W,, Wg, Wo, W0, Wy, o0}

A=N-{1,2,3,4,6}
= P(B) = 1—[P(w,) +P(w,) + P(w,) + P(w,) + P(w,)]

ST OO A
2 16 64

4 8

_,_ 32416484441 _ 3

64 6
Questions9

If an unbiased die, marked with —2, —1, 0, 1, 2, 3 on its faces, is through five
times, then the probability that the product of the outcomes is positive, is :
[30-Jan-2023 Shift 1]

Options:

881
A. 2592

521
B. 2592

440
C. 3502



27
D. ﬁ

Answer: B

Solution:

Either all outcomes are positive or any two are negative.
.. 3_1

Now, p=P t = 2= _
ow, p ( positive ) )

. 2 1
= t = Z = _
q = p( negative ) ¢ 3

Required pgobability i 3 \ 1
=e(3) wal3) (5) al3) (3)
_ 521

2592
~ Option (2) is correct.

Question6(

A bag contains six balls of different colours. Two balls are drawn in succession
with replacement. The probability that both the balls are of the same colour is p.
Next four balls are drawn in succession with replacement and the probability
that exactly three balls are of the same colours is q. If p : ¢ = m :n, where m and

n are coprime, then m + n is equal to
[30-Jan-2023 Shift 2]

Answer: 14

Solution:

N

_ ¢
6x6
6 5

0= C, x C1X4: 5

6xX6xX6%X6 54
~p:q=9:5=m+n=14

p

N —

Question61

A bag contains 6 balls. Two balls are drawn from it at random and both are
found to be black. The probability that the bag contains at least S black balls is
[31-Jan-2023 Shift 1]

Options:



C.

| W

5
D. e
Answer: A

Solution:

5 6
C,+°C, _10+15

2 3 4 5 8~
C,+7C,+ C2+ C2+ C2 1+3+6+10+15
25

35

3
7

Question62

Let A be the event that the absolute difference between two randomly choosen
real numbers in the sample space [0, 60] is less than or equal to a If P(A) = %,
then a is equal to .

[31-Jan-2023 Shift 2]

Answer: 10

Solution:

x—y|<a=>—-a<x—-y<a
=>x—y<a and x—y>-—a



(0.60),

(0, a) G
C (60, 60-a)

(60. 0)

ar(OACDEG)
(OBDF)
_ ar(OBDF) — ar(ABC) — ar(EFG)

P(A) =

ar(OBDF)
. (60)>— %(60 —a)— %(60 —a)
36 3600
= 1100 = 3600 — (60 — a)*
= (60—a)*=2500 = 60—a=50
= a=10

Question63

In a binomial distribution B(n, p), the sum and product of the mean & variance
are 5 and 6 respectively, then find 6(n + p — q) is equal to :-
[1-Feb-2023 Shift 1]

Options:
A. 51
B. 52
C.53

D. 50



Answer: B

Solution:

np+npq=>5,np-npq=06
np(1 +q) = 5,n’p’q =6
n2p2(1 + q)2 =25, n2p2q =6
6 2

~(1+q)" =25

q

69> +12q+6=25q
64°—13q+6=0

64°—9q—4q+6="0
(39-2)(29-3)=0

q= g, é,q: 2 is accepted

372 3

1 1 1 2
= _=>n -+n-=-==95
P= 3737373
3n+2n

=5

9
n=9

So 6(n+p—q)=6(9+ %— %) =52

Question64

Two dice are thrown independently. Let A be the event that the number
appeared on the 1 **die is less than the number appeared on the 2 nd die, B be
the event that the number appeared on the 1 ** die is even and that on the
second die is odd, and C be the event that the number appeared on the 1 * die is

odd and that on the 2 nd is even. Then
[1-Feb-2023 Shift 2]

Options:

A. the number of favourable cases of the event (AUB) N Cis 6

B. A and B are mutually exchusive

C. The number of favourable cases of the events A, B and C are 15,6 and 6 respectively
D. B and C are independent

Answer: A

Solution:

A:no.on 1% die < no.on 2™ die
A: no.on 1% die = even & no.of 2™ die = odd

C: no.on 1% die = odd & no.on 2™ die = even
N(A)=5+4+3+2+1=15



n(B)=9

n(C)=9
n(AUB)NC)=(ANC)uBNCOC)
=@3+2+1)+0=6.

Question65

A pair of dice is thrown 5 times. For each throw, a total of 5 is considered a

success. If probability of at least 4 successes is 13‘7, then k is equal to :

[6-Apr-2023 shift 1]
Options:

A. 164

B. 123

C. 82

D. 75

Answer: B

Solution:

n( total 5)=1{1,4),(2,3),(3,2),(4,1)} =4

4 1
P = — = -
( success ) 369
P( atleast 4 success )=P(4 success )+P(5 success )
5 1\ 8.5 1\>_ 41 _ 41 123 _ k
= . -] =+ — = = = =
G, ( 9) 9 CS( 9) 9 3 31 30
K=123

Question66

Three dice are rolled. If the probability of getting different numbers on the three
dice is g, where p and q are co-prime, then q — p is equal to :
[6-Apr-2023 shift 2]

Options:

Al

B.2

C. 4

D.3



Answer: C
Solution:
IREENED)

6%6x6
(20)(6) _ 20 _
6-6-6

Fav

p=S5
q=9]=>q-p=4
Ans. Option 3

Question67

In a bolt factory, machines A, B and C manufacture respectively 20%, 30% and
50% of the total bolts. Of their output 3, 4 and 2 percent are respectively
defective bolts. A bolt is drawn at random form the product. If the bolt drawn is
found the defective, then the probability that it is manufactured by the machine
Cis.

[8-Apr-2023 shift 1]

Options:

5
A-ﬁ

B.

~ W

D.

=N

Answer: A

Solution:

P(A) = Z-P(B)= 2-P(C) = 2

i -3 i -4 i -2
P( Defective /A) T P( Defective /B) 100" P( Defective /C) 100
2
5/10x =—
P(E) = 100 _ 10

2.3 .3 .4 5.2 6+12+10

10 100 10 100 10 100




Question68

If the probability that the random variable X takes values x is given by

PX =x)=k(x+1)3 ', x=0,1,2,3,..., where k is a constant, then P(X >2) is
equal to

[8-Apr-2023 shift 2]

Options:

A L
B. U
C.

20
D. 7

Answer: A

Solution:

Y PX=x)=1
x=0
k(1+2-37"43.3244.37+ .. . 0)=1

Let s=1+ 24— 3—+ 4—+...OO

32 3?

Question69

Let N denote the sum of the numbers obtained when two dice are rolled. If the
probability that 2N <N s =, where m and n are coprime, then 4m — 3n equal to

n



[10-Apr-2023 shift 1]
Options:

A. 12

B.8

C. 10

D.6

Answer: B
Solution:
2N <N 1is satisfied for N >4

Required probability P(N >4)=1-P(N <4)
N =1 (Not possible)

N=2(, 1)
SP(N=2)= -
N=3(1,2),2, 1)
SP(N=3)= 2

P(N < 4) = ;_6+ %: 3_6

>m=11,n=12
~4dm—3n=4(11)-3(12)=8

Question70

Let a die be rolled n times. Let the probability of getting odd numbers seven

times be equal to the probability of getting odd numbers nine times. If the

probability of getting even numbers twice is %, then k is equal to

[10-Apr-2023 shift 2]
Options:

A. 60

B. 30

C. 90

D. 15

Answer: A



Solution:

P( odd number 7 times )=P( odd number9times )

0 1 7 1 n—7 0 1 9 1 n—-9
G(3) (3) ="el3)(3)
7\ 2 2 o\ 2 2
nC7:nC9
=>n=16
Required
16 1y!6
P="Cyx( 5)

_ 16-15X1_ 15
2
= @:k:60

H15

16 13
2

\]

Question71

LetS={M = [aij], a; € {0,1,2},1<1,j<2} be a sample space and

A={M €S :M isinvertible } be an event. Then P(A) is equal to :
[11-Apr-2023 shift 1]

Options:

16
A. 5

50
B. m

D. ¥

Answer: B

Solution:

M[ a b ], where a, b, c,d, €{0, 1,2}
c d

n(s)=3"=81

we first bound p (X)

|m| =0=ad=bc

ad=bc=0= no.of (a,b,c,d)=3*-2%*=25
ad=bc=1= no.of (a,b,c,d)=1>=1
ad=bc=2= no.of (a,b,c, d)=2"=4
ad=bc=4= no.of (a,b,c,d)=12=1

7 - 31 50
:P(A)= 2 =p(A)= 2=
(A)= 31 =p(A)= 37




Question72

Let the probability of getting head for a biased coin be i. It is tossed repeatedly

until a head appears. Let N be the number of tosses required. If the probability

that the equation 64x” +5N x + 1 = 0 has no real root is (91, where p and q are co-

prime, then q — p is equal to
[11-Apr-2023 shift 2]

Answer: 27

Solution:

64x>+5Nx+1=0

D=25N?-256<0
>N’ < @:N< 16
25 5

“N=1,2,3
- 1,3.1,.3,3,1_37
= 4+ Ix 4+ IxIx = L
Probability ) 4X4 4><4><4 G
Lq-p=27
Question73

Two dice A and B are rolled. Let numbers obtained on A and B be o and
respectively. If the variance of o — f§ is £, where p and q are co-prime, then the

a?
sum of the positive divisior of p is equai1 to
[12-Apr-2023 shift 1]

Options:
A. 36
B. 31
C. 48
D. 72

Answer: C

Solution:



5 | (61) 1/36
4 | (621 2136
3| (6,352 41 3136
2| (64)(53)(43)(3,1) 4136
1| (65)(54)(43)(32)(21) | 5136
0 | 6855 ... (1,1 | 6136
T 5136
2 | e 4136
R 3136
4| (26)(15) 2136
5 | (16) 1/36

T =TxPe) =2 2+ 24 214 104 2]

= 105_35
3 6

u=> (x)=0 as data is symmetric
=¥ (%)= Y xP(x) = Z—szss —5x7

Sum of divisors = (5°+5")(7°+7") =6 x8 =48

Question74

A fair n(n > 1) faces die is rolled repeatedly until a number less than n appears.
If the mean of the number of tosses required is I, then n is equal to

9°
[12-Apr-2023 shift 1]

Answer: 10

Solution:




Question75

A coin is biased so that the head is 3 times as likely to occur as tail. This coin is
tossed until a head or three tails occur. If X denotes the number of tosses of the

coin, then the mean of X is-
[13-Apr-2023 shift 1]

Options:

21
A. Te

15
B. 16

81
C. o

37
D. T6

Answer: A

Solution:

><| B el NSOV
—_] U
o O\| AW

+
oo W
+
W
—_—
Y

B
2
B
SN —

+
(o] 98
+

Il

w
—_—
d
=
~——

I
—
=

Question76

The random variable X follows binomial distribution B(n, p), for which the
difference of the mean and the variance is 1. If 2P(x = 2) = 3P(x = 1), then

nzP(X > 1) is equal to
[13-Apr-2023 shift 2]

Options:

A. 16



B. 11
C. 12
D. 15

Answer: B

Solution:

2P(x=2)=3P(x=1)
2x"c P(1-P)" *=3"%P'(1-P)""

:2@-1):311(1—}0

= @n-1)P=3(1-P) - ()

nP—nPq=1

=>nP—-nP(1-p)=1

>nP=1=n= 1—2
p

= put in equ (i)

(1—2—1)P:3(1—p)

p

L p=3-3p

p

= 1-P*=3P-3p’

=2P*-3P+1=0

= 2P -2P-P+1=0

=2PP-1)-1(P-1)=0

>P= %,P=1{Rejected}

1
n: =
(1/2)

n’P(x > 1) =n’p(1 - P(x = 0) — P(x = 1))
=n’P(1-(1-P)"—nP(1-P)" )

2, IV* 20
~@(1-(3) 4(3))
=>16-1-4=11

Question77

A bag contains 6 white and 4 black balls. A die is rolled once and the number of
ball equal to the number obtained on the die are drawn from the bag at random.
The probability that all the balls drawn are white is

[15-Apr-2023 shift 1]

Options:



11
C. %

1
D.g

Answer: D

Solution:

6 6 6
1, [C_ C_ &+i &+&]
6 ’c, ""c, "¢, "c

(126+7O 35+15+5+ 1) 42
210

1
6

Question78

A random variable X has the following probability distribution:

X (0|1 (2 |3 |4

P(X)| k | 2k | 4k | 6k | 8k

The value of P(1 <X <4 | X <2)is equal to:
[24-Jun-2022-Shift-2]

Options:

A 2
B. 2
c. 2
D. 3

Answer: A

Solution:

~x 5 a random variable

k= 2k+4k+6k+8k=1

=

wk=

]

1

Now, P(l<=x=4|x=2)= -

3k
-

o
-] 4=



Question79

In an examination, there are 10 true-false type questions. Out of 10, a student
can guess the answer of 4 questions correctly with probability % and the

remaining 6 questions correctly with probability %. If the probability that the
student guesses the answers of exactly 8 questions correctly out of 10 is ill(}‘, then

kis equal to
[24-Jun-2022-Shift-2]

Answer: 479

Solution:

Student guesses only two wrong. So there are three possibilities.
(i) Student guesses both wrong from 1* section

(i) Student guesses both wrong from 2 4 saction

(iii) Student guesses two wrong one from each section

Required probabilities
~a(3) (1) (3) a3 (3 (3) - aa(3)(5)(:

= L6x9+15x9"+24x97]

e

[

= 21427 %15+ 72]
4
2

—

7=479
410

Question80

Let E, and E, be two events such that the conditional probabilities
PEE,IE)=LPE,|E)= 2and P(E,NE,) = 1. Then:
[25-Jun-2022-Shift-1]

Options:

A.P(E,NE,)=P(E,) PE,)



B.P(E, NE,)=P(E,) PE,)
C.P(E,NE,)=P(E,) PE,)

D.P(E, NE,)=P(E,)-P(E,)

Answer: C
Solution:

( 1] 1 PENE)
Pl —| ===

E, 2 P(E ) 2

o
| 2
|
Ny FH

P(E)= . PE)= ¢

_ 1 . -1
(A)PE|NE;)= gand PE,)-P(Ey)= 5,
=P(E,NE,)#PE,) PE,)

(B)P(E, NE,)=1-P(E,UE)

4 6 8 24
PE )= 2= P(E,PE,)= >
=y PREYT 0

SP(E, NE,)#P(E,).P(E,)
(C)P(E,NE,)=P(E,)-PE,NE,)

1
24

o | =
OOln—-

P(E)-P(E,)= 21_4

=P(E,NE,)=PE,)-PE,)
(D) P(E, NE,)=PE,)-PE,NE,)

| =
OOl»—-
col—

P(E )P(E ) = 2_14

SP(E, NE,)#P(E ) P(E,)



Question81

A biased die is marked with numbers 2, 4, 8, 16, 32, 32 on its faces and the
probability of getting a face with mark n is % If the die is thrown thrice, then

the probability, that the sum of the numbers obtained is 48 , is :
[25-Jun-2022-Shift-2]

Options:

| ~

A.

Nb—t

| |

B.

S}
IS

| W

C.

10

\S]

D B

P
Answer: D

Solution:

There are only two ways to get sum 48 , which are (32, 8, 8) and (16, 16, 16)
So, required probability
_ (2_.l.l)+( 1_.1_.1_)

32 8 8 16 16 16

Question82

Five numbers x, X,, X, X,, X, are randomly selected from the numbers
1,2,3,....... , 18 and are arranged in the increasing order (x, <x, <X, <x, <X,).
The probability that x, =7 and x, = 11 is :

[27-Jun-2022-Shift-1]



c L
D. L

Answer: C

Solution:

No. of ways to select and arrange x,, X,, X;, X, X from 1,2, 3 ..o, n(s) = *C,
n(E) =°C, x°C, xC,

6x3x7

P(E)= B

1
17 x4

c\|»—~ @)
lo%e) w

Question83

Let X be a random variable having binomial distribution B(7, p). If
P(X = 3) =5P(x =4), then the sum of the mean and the variance of X is :
[27-Jun-2022-Shift-1]

Options:

105
A. F

7
B'E

77
C. %

49
D. 16

Answer: C

Solution:

B(7,p)n=7 p=p
given
P(x=3)=5P(x=4)

‘e, xp’(1-p)*=5.7C,p*1-p)’

S _p
s5x'c, 1-p
l-p=5p

6p =

1l .23
pP=c24=¢



Mean =np=7x %

X oN

Var =npq = 7%

wlw
ANl

3
6

N~

Sum
7,35
6 36
42+ 35
36
77
36

Question84

If a point A(X, y) lies in the region bounded by the y-axis, straight lines 2y +x =6
and 5x — 6y = 30, then the probability thaty <1 is
[27-Jun-2022-Shift-2]

Options:
A L
B. 2
C. 2

D.

e

Answer: B

Solution:

The required probability

b4
/5
\'?}
"
(_._....._....
#
% 0

Sx- 6y =30

(0.-5)
/, y




_ _Area of Region PQCAP
Area of Region ABCA

1 1
—X8XH—=%x2x4
2

x8x6

NN N~ )

Question85

LetS={E ,E, ......... » E ¢} be a sample space of a random experiment such

.

that P(E )= %-foreveryn=1,2,...

(2N

8. Then the number of elements in the set {A cS:PA)=
[27-Jun-2022-Shift-2]

Answer: 19

Solution:

Here P(E ) = ‘31_6 forn=1,2,3,......, 8

Here P(A) = 316Axny possible sum of (1,2,3,...,8)(=a say )

La s 4
36 5
~a>29
If one of the number from {1, 2, ......, 8} is left then total a > 29 by 3 ways.
Similarly by leaving terms more 2 or 3 we get 16 more combinations.

~ Total number of different set A possible is 16 +3 =19

Question86

The probability, that in a randomly selected 3-digit number at least two digits

are odd, is
[28-Jun-2022-Shift-1]

Options:

19
A. 36

15
B. 36



13
C. %

23
D. 3

Answer: A

Solution:

LY

Y Y

£
S x § x S=125

Atleast two digits are odd=Exactly 2 digits odd+exactly 3 digits odd

For exactly three digits are odd =5 x5 x5 =125 For exactly two digits odd :
If 0 is used then no of 3 digit numbers with 2 odd digits =2 x5x5=150

If 0 is not used then no of 3 digit numbers with 2 odd digits

=C, x4x5x5=300

Required Probability = 1251307300 _ 475 _ 19

900 900 36

Question87

Bag A contains 2 white, 1 black and 3 red balls and bag B contains 3 black, 2 red
and n white balls. One bag is chosen at random and 2 balls drawn from it at
random, are found to be 1 red and 1 black. If the probability that both balls

come from Bag A is ?—1, then n is equal to

[24-Jun-2022-Shift-1]
Options:

A. 13

B. 6

C.4

D.3

Answer: C

Solution:



2 W/@.'SR 3B W

n
1B 2R
P(1R and 1B)=P(4)- P| #’ ~P(B)- P %'
3 1 1~ 3
_1 -G, 1, G
2 5(} 2 ”‘*Cl
1.3
‘ 1R1B\ 215 6
P = =
[. A ) 13,1 _ 62 11
213 2 (m=3n—-4
1
1. 6 11
10 (r+5)n+d)
116 36

10 10 m-35)n-3)
L5 1
10=36 (n+3)nt+d

:*r::+9r:—52 =0

= =4 i5 only possible value

Question88

If a random variable X follows the Binomial distribution B(33, p) such that
3P(X =0) =P(X =1), then the value of {$—3— [S—3 is equal to:
[24-Jun-2022-Shift-1]

Options:
A. 1320

B. 1088

120
C. 1331

1088
D. 1089

Answer: A

Solution:



3PX =0)=PX =1)

Pr P n_ R opl n—1
3-"C,P(1-P"="C.P(1-P)
3__ P _1_ P

= - _=

1- 11 1-F

iy

=1-F=11P

=P= 1

12

P(X =15)_ P(X =16)
P(X=18) PX =17)

_ 33615},15“ _pys ) 53C15P16(1 —pY
33613},15{1 —p)° 53C17P1_(1 —p)

S| 1;?-]3_[- 1;}1-

= 11°—11=1320

Question89

If the sum and the product of mean and variance of a binomial distribution are
24 and 128 respectively, then the probability of one or two successes is:
[25-Jul-2022-Shift-1]

Options:

A. 33

532

B. 33

5

C. 33

528

D. 33

ﬁ
Answer: C

Solution:

If n is number of trails, p is probability of success and q is probability of unsuccess then,
Mean =np and variance =npq.

Here

np+npq=24 ...(0)

np.npq =128 ... (ii)

andq=1-p ...(iii)

from eq. (i), (ii) and (iii) : p=q = % and n=32.

~ Required probability =p(X =1)+p(X =2)



Question90

If A and B are two events such that P(A) = 1, P(B) = ; and P(A UB) = ., then

P(A|B)+P(B | A is equal to
[25-Jul-2022-Shift-2]

Options:
3
A. y}

5
B.g

5
C. 3

7
D. 2

Answer: B

Solution:

30 30

Vv
]

30
P(ANB), PBNA)

Now, P(A | B) +P(B | A)= —& ,
P(B) P(A)

U‘"b‘w ©
S
wll\J‘w o
&l
oo | N




Question91

The mean and variance of a binomial distribution are o and 3 respectively. If

P(X =1)= 1, then P(X =4 or 5) is equal to :

[26-Jul-2022-Shift-1]

Options:

B. &

16
C. %

145
D. m

Answer: C
Solution:

Given, mean =np =a.

and variance =npq = %

=q= gandng

PX =1)=n-p -q" = %
2 (1\"!1_ 4

=3 (3) -3m

=>n=26

Poc=sors) ‘e, (3)° (5) e ()3
16
27

Question92

LetE, E,, E; be three mutually exclusive events such that
P(E) = ‘é*ﬁ, P(E,) = é;p and P(E,) = F. If the maximum and minimum
values of p are p, and p,, then (p, +p,) is equal to

[26-Jul-2022-Shift-1]
Options:

2
A 3



B.

W[

C.

Al

D. 1

Answer: B

Solution:

0< =22
0<

0< >—=<1=Pe[-11]

Pe 2 é]
Taking intersection of all

2
Pe| =1
[3

P +P =

Question93

Let X be a binomially distributed random variable with mean 4 and variance .

3
Then, 54P(X <2)is equal to
[26-Jul-2022-Shift-2]

Options:

73
A. >

146
B. >

146

126
D. W

Answer: B

Solution:



Mean =4=p=np
Variance = ¢’ = np(1—P)=

Wl

aa-p-12

P(X =k)="C,P"(1-P)" ¥
P(X <2)=P(X =0)+P(X = 1)+P(X =2)
= %C,P’(1-P)°+°C P'(1-Py +°C,P°(1 - P)*

“af 3) a3 (5) a5 (5)

6
:(l) [1+12+60]= 23
3 3
73 146
54P(X <2)= 13 x 54 146
X <2= Fx4= 53

Question94
Let X have a binomial distribution B(n, p) such that the sum and the product of
the mean and variance of X are 24 and 128 respectively. If P(X >n—-3) = 1;,

then k is equal to :
[27-Jul-2022-Shift-2]

Options:
A. 528
B. 529
C. 629
D. 630

Answer: B

Solution:

Mean =np=16
Variance =npq =18

=>q=p= %andn:?az
Px>n—-3)=p(x=n—-2)+px=n—1)+p(x=n)
=(32C2+32C1+32C0)- %

_ 529

n

[\




Question95

A six faced die is biased such that

3 x P(a prime number ) = 6 x P( a composite number ) =2 x P,

Let X be a random variable that counts the number of times one gets a perfect
square on some throws of this die. If the die is thrown twice, then the mean of X
is :

[27-Jul-2022-Shift-2]

Options:

| W

A.

—_—
—_—

| [}

B.

[
[a—

| ~

C.

—_—
—_

| oo

D.

—_—
—_—

Answer: D
Solution:

Let P( a prime number )=«
P( a composite number )=
and P(1)=vy
+30=6p=2y=k (say)
and 3a+2p+y=1
k, k 6
=>k+ 3 + 5 1=k 1
Mean =np where n=2
and p = probability of getting perfect square
k, k_4
P(1)+P4) E+ 6= 10
8
11

4
So, mean =2- ( —)
11

Question96

Out of 60% female and 40% male candidates appearing in an exam, 60%
candidates qualify it. The number of females qualifying the exam is twice the
number of males qualifying it. A candidate is randomly chosen from the
qualified candidates. The probability, that the chosen candidate is a female, is :
[28-Jul-2022-Shift-1]

Options:



23
C. 3

13
D. Te

Answer: A
Solution:

P( Female ) -6 _3
100 5

P( Male ) =

(SIS

P( Female/Qualified ) =

O\l-lk
(=) Kl
W

P( Male/qualified ) - %

W | —

Question97

Let A and B be two events such that P(B | A)= 2, P(A | B) = 1 and

P(ANB)= é Consider

(S P(A'UB) = 2,
(S2) P(A'NB) =

Then
[28-Jul-2022-Shift-2]

L
18

Options:

A. Both (S1) and (S2) are true
B. Both (S1) and (S2) are false
C. Only (S1) is true

D. Only (S2) is true

Answer: A

Solution:



P(A/B) = %=> ggg)ﬂ B) _ %
=>P(B) = g

PB/A)= 2 ggi)ﬂ B2
S2:P(A'NBY)= 1_8

S1:and P(A' UB) = é+ g+ %: %.
Question98

A bag contains 4 white and 6 black balls. Three balls are drawn at random from
the bag. Let X be the number of white balls, among the drawn balls. If o’ is the

variance of X, then 1006” is equal to
[28-Jul-2022-Shift-2]

Answer: 56
Solution:
X = Number of white ball drawn
6
C 1
_ _ 3 _
PX =0)= @— 3
6 4
_n. GxC
PX =1)= e, =5
6 4
C, x'C 3
X = — 1 2 - 2
P(X =2) —1°c3 0
6 4
C,x'C 1
d PX=3)= 2 3= _
and P( ) s 30

3
Variance =02=ZPiX iZ*(ZPiX i)2
2= 1,12, 3

(1,6 1)\
2%%(5%%)
_ 56
100

1006° = 56

Question99

LetS={1,2,3,...,2022}. Then the probability, that a randomly chosen number
n from the set S such that HCF(n, 2022) =1, is :



[29-Jul-2022-Shift-1]
Options:

128
A. 1011

166
B. 1011

127

112
D. m

Answer: D

Solution:

S=1{1,2,3,......... 2022}

HCF(n, 2022) =1

=n and 2022 have no common factor
Total elements = 2022

2022 =2x3x337

M : numbers divisible by 2.

{2,4,6, ......,2022} n(M)=1011
N : numbers divisible by 3.
{3,6,9,.......2022} n(N)=674

L : numbers divisible by 6 .

{6,12,18, ......, 2022} n(L)=337

n(M U N) =n(M)+n(N)—n(L)
=1011+674—337

= 1348

0= Number divisible by 337 but notin M UN
{337, 1685}

Number divisible by 2,3 or 337
=1348+2=1350

: o 2022 —1350
Required probability T
_ 672

2022
_ 2

337
Question100

Bag I contains 3 red, 4 black and 3 white balls and Bag II contains 2 red, S black
and 2 white balls. One ball is transferred from Bag I to Bag II and then a ball is
drawn from Bag II. The ball so drawn is found to be black in colour. Then the
probability, that the transferred ball is red, is:

[29-Jul-2022-Shift-2]

Options:



>
Ol

=
—|
=l

N

D. 3
Answer: B

Solution:

A : Drown ball from boy Il is black
B : Red ball transferred
B\ _ P(ANB)
Pl 2)=22"" D)
( A) P(A)
3.5

- X =

10
3.3 4 450 4 3y
910 9 10 9

o

5
10
15+24+15 54 18

Question101

The sum and product of the mean and variance of a binomial distribution are
82.5 and 1350 respectively. Then the number of trials in the binomial
distribution is .

[29-Jul-2022-Shift-2]

Answer: 96

Solution:

Let two roots of a quadratic equation are mean = np and variance =npq.
Given np +npq = 82.5

and np(npq) = 1350

~ Quadratic equation is

x> —82.5x+1350 =0

=x"—22.5x — 60x + 1350 = 0

=>x—(x—22.5)-60(x—22.5)=0

Mean =60 and Variance =22.5

np = 60, npq =22.5



Question102

A seven digit number is formed using digits 3, 3, 4, 4, 4, 5, 5. The probability,
that number so formed is divisible by 2 , is
[2021, 26 Feb. Shift-1I]

Options:

6
A.7

1
B.7

3
C. 5

4
D. 7
Answer: C

Solution:

Given, digits 3, 3,4,4,4,5,5
Total 7 digit number from given digits will be
7! _ Tx6x5x4
31212! 2x%x2
=210
Now, if the 7 digit number is divisible by 2 , then last digit must be 4 .
Now, 7 digit number divisible by 2 will be

_ 6! .6x5x4x3_
212121 2x2 %0

i lity = 90 9 _ 3

Required probability 0 21 5

Question103

In a group of 400 people, 160 are smokers and non-vegetarian; 100 are smokers
and vegetarian and the remaining 140 are non-smokers and vegetarian. Their
chances of getting a particular chest disorder are 35%, 20% and 10%,
respectively. A person is chosen from the group at random and is found to be
suffering from the chest disorder. The probability that the selected person is a
smoker and non-vegetarian is

[2021, 25 Feb. Shift-11]



Options:

7
A'E

8
B'E

28
C. =

14
D. 5

Answer: C

Solution:

Let 'A’ be the event of smokers and non-vegetarian.
Let'B' be the event of smokers and vegetarian.
Let' C'be the event of non-smokers and vegetarian.
Let'E ' be the event of chest disorders.

According to question,

160 2 100 1
p(A)= 100_ 2 ppy_ 100_'1
A= 200~ 5P®= 200~ 3
140 _ 7 ,(E 35
pC)y= 180_ 7 p( E) _350,= 35
©= 200~ 20 (A) %= 100"
(E)-20 p(E)- 10
B) 10 \c) 10
Thus,
P(A) P(E)
P(E)- T
E E E E
. Z )+ )+ =
o ) o £) -
235
5100

235 120 7 10

5 100 4 100 20 100

7
14 .5 2

100 100 100

14 _ 28

14+5+ 1 4
2

Question104

Let B,(i =1, 2, 3) be three independent events in a sample space. The probability
that only B, occur is a, only B, occurs is p and only B, occurs is y. Let P be the
probability that none of the events B, occurs and these 4 probabilities satisfy the
equations (o —2B)P = aff and (P —3y)P = 2py( All the probabilities are assumed



to lie in the interval (0, 1) ). Then, "B s equal to .......

P(B,)
[2021, 24 Feb. Shift-1]
Answer: 6

Solution:

Given, B,, B, and B, are three independent events.
Let x, y, z be the probability of B,, B,, B3, respectively.

P(only B, occur ) =a
P(B,)-P(B,)) - P(B, =a
> x-(1-y)-(1-2) =a
= P(only B, occur )=
P(B,)- P(B,)-P(B;) =P
= (1-x)-y-(1-2) =8
P(none occur) =P

P(B,) - P(B,) - P(B,) =P
=>{1-x)-(1-y)-(1-2)=P
Now, we have given relations
(a—2B)P =0ap
=[x(1-y)1 —2) = 2y(1 —x)(1 —2)]
(I=x)1-y)1-2)
=x-(I1-y)1-2) - y(d—x)(1-2)

[ putting the value of o, B, P]
= (I-7)[x(I-y)-2y(I-x)]=x-y-(1-2)
= X—Xy—2y+2Xy =Xy
= x=2y...(i)
Similarly, on solving the second relation,
(B—3y)P = 2By by putting B, y and P,
We get, y=3z. . . (ii)
From Egs. (i) and (ii), we get
X =2x3z=>x=06z

X

= = =6
zZ
P(B
Now, (1):§:6
P(B,) =z

~ Required ratiois 6 .

Question105

When a missile is fired from a ship, the probability that it is intercepted is % and

the probability that the missile hits the target, given that it is not intercepted, is
?T' If three missiles are fired independently from the ship, then the probability

that all three hit the target, is
[2021, 25 Feb. Shift-1]

Options:



W

C.

Q| —

3
D. 3
Answer: C
Solution:

Probability of missile to get intercepted = %

-~ Probability of missile to not get intercepted =1-—

Probability of missile to hit the target = %

W] —
W[

-~ Probability of three missiles to hit the target

(33 (33 (53) -5

Question106

An ordinary dice is rolled for a certain number of times. If the probability of
getting an odd number 2 times is equal to the probability of getting an even
number 3 times, then the probability of getting an odd number for odd number
of times is :

24 Feb 2021 Shift 1

Options:

A L
B. >
C.

D.

N —

Answer: D

Solution:



n 1 n_n 1\" n _n
G 3) ="al3) =ere

>n=35
Probability of getting an odd number for odd number of times is

o(5) alg) ols)

1 1
= L5+10+1)= =
25( )= 5

Question107

Let B,(i=1, 2, 3) be three independent events in a sample space. The probability
that only B, occur is a. Only B, occurs is p and only B, occurs is y. Let p be the
probability that none of the events B, occurs and these 4 probabilities satisfy the
equations (o —2B)p = ap and (B — 3y)p = 2Py (All the probabilities are assumed
to lie in the interval (0, 1) ). Then P(BI; is equal to

24 Feb 2021 Shift 1

Answer: 6

Solution:

Let P(B,) = p,, P(B,) = p,, P(B;) = p,
given that p,(1 —p,)(1 —p,) =a
p,(1=p)(1 —p3) =B (i)
p;(1—p)(l—py=v

and (1-p)(1-p)(1—py)=p (ii)

I-p, p 1-p, p&l-p, p
Alsop= %2 - 31P_

P= a+2p p—2y
=ap —2ay = 3ay + 6py
=oap — 6py — Say
= b, _ 6p3 — 5p1p3

l_pl 1_p3 (1_p1)(1_P3)
=p,~6p;=0
:&—6

P;

Question108



Let A be a set of all 4-digit natural numbers whose exactly one digit is 7. Then,

the probability that a randomly chosen element of A leaves remainder 2 when
divided by 5 is
[2021, 25 Feb. Shift-11]

Options:

1
A.g

2
B.§

97
C. ﬁ

122
D. ﬁ

Answer: C

Solution:

Here, we have four digit natural numbers, then total cases will exclude those number which contain zero at
thousands place.
Hence, total cases will be
=('C,;x9x9x9)=(C, x9x9)=2673
Again, only those numbers will have remainder 2 when divided by 5 either they have 2 at its unit place or 7 at its unit
place.
When unit digit is 2, then total number of four digit numbers will be
=(°C, x 9% 9)—(*C, x9) =225
When unit digit is 7 , then total number of four digit numbers will be =8 x 9 x 9 =648
Now, total favourable cases
=225+648 =873
Required probability
Total favourable cases
Total number of cases

_ 813 _ 97
2673 297
Question109

The coefficients a, b and c of the quadratic equation, ax’+bx+c =0 are
obtained by throwing a dice three times. The probability that this equation has
equal roots is

[2021, 25 Feb. Shift-1]

Options:

A L

B >_



D.

| —
Y

Answer: B

Solution:

Given, ax> +bx +c =0
According to the question,
a,b,c€{l,2,3,4,5, 6}
~n(s) =6x6x6=216

D =0
= b’—4ac =0
= b’ =4ac
b2
= =
ac 2

If b=2,ac=1=>(@=1,c=1)
If b=4,ac=4=(a=1,c=4)
or (a=4,c=1)

or (a=2,c=2)

If b=6,ac=9=>(a=3,c=3)
-~ Required probability =5/216

Question110

The probability that two randomly selected subsets of the set {1, 2,3,4,5} have

exactly two elements in their intersection, is
[2021, 24 Feb. Shift-1I]

Options:

A ©

D. 3

Answer: C
Solution:
Given, set ={1,2, 3,4, 5}

Let the two subsets be A and B.
Then, n(A N B) =2 (as given in question)



~ Required probability

_ %37 10x27_ 135
45 210 29
Question111

Two dices are rolle(d) If both dices have six faces numbered 1, 2,3,5, 7 and 11 ,
then the probability that the sum of the numbers on the top faces is less than or
equal to 8 is

[2021, 17 March Shift-1]

Options:

4
A.§
B. U
Cc.

D.

N —

Answer: B

Solution:

Six faces have numbers {1, 2, 3,5,7, 11}.

Sum of the numbers on top faces of both the sides is less than or equal to 8
=(1,1),(1,2),(1,3),(1,5),(1,7) — 5

2,1),2,2),(2,3),(2,5) —4

3,0,(3,2),3,3),3,5 —4

5,1),(,2),(5,3) —3

7, 1) —1

nS)=5+4+4+3+1=17

n(T)=6x6=36

) 17

~ Probability Y3

Question112

Let a computer program generate only the digits 0 and 1 to form a string of
binary numbers with probability of occurrence of 0 at even places be % and

probability of occurrence of 0 at the odd place be % Then, the probability that

'10' is followed by ' 01 is equal to
[2021, 17 March Shift-11]

Options:



—
oe}

W=

C.

N

1
D.§

Answer: D

Solution:

Probability of O at even place =

P(O at even place ) = % (given)

and P(0 at odd places ) = % (given)

N —

~P(1 at even place ) =

1_2

d P(1 at odd pl =]1- ===z
and P(1 ato pace) 3° 3
P(lOis foIIowed by 01) = Concepts

(2 1,1 l)+(lx1x1x2)
3232 2 3 2 3
= _+

Question113

Let A denote the event that a 6 -digit integer formed by 0, 1, 2, 3, 4, 5, 6 without

repetitions, be divisible by 3 . Then, probability of event A is equal to
[2021, 16 March Shift-11]

Options:

9
A.%

4
B. 9
3
C. 5
11
D. o

Answer: B

Solution:



Given, digits ={0,1,2,3,4,5,6}
Number of ways in which 6 digit number can be formed using these 7 digits =6-6!
Number of ways ( 0 can't be filled here)
If the required number is divisible by 3 , then the sum of the digits must be divisible by 3 .
Sum of all 7 digits

=0+1+2+3+4+5+6

=67 21

2

Now, this further implies we have to remove anyone digit from the given digits. We can remove only the multiple of 3
as the sum of all 7 digits is already 21. So, removing any other digit will lead to a number of 6 digit which will not be
a multiple of 3.
Possible digits = {1, 2, 3,4, 5, 6}
{0, 1,2,4,5, 6}
{0,1,2,3,4,5}
Case |{1,2,3,4,5,6}
Number of 6 digit numbers =6 !
Casell {0,1,2,4,5,6}
Number of 6 digit numbers =5.5!
Case lll {0,1,2,3,4,5}
Number of 6 digit numbers =5-51

! RN | . ]
- Probability = ( 6+55—+55)

66!
S(des ez led
6 36 36 36 9

Question114

A pack of cards has one card missing. Two cards are drawn randomly and are
found to be spades. The probability that the missing card is not a spade, is
[2021, 16 March Shift-1]

Options:

39
C. 3

22
D. m

Answer: C

Solution:

Let S and NS be the respective events of choosing a spade card and a card which is not a spade.
13

P(S): ﬁ: l
52C1 4

39 3

P(NS)= —— = a

Let A be the event when both the chosen cards are spade.



Let A be the event when both the chosen cards are not spade.

12
N
~ (A’ 51 .h
TLE-CI ~ h fea

—:——45)({
520 T

36 P " Lo

rﬁc' (S)<_

.nrc \-.“ P 13 \
’ ~ @) (1- 2 )

B4

We have to find the probability of missing card not being spade when both the chosen cards are spade = P(§ | A) By
using Bayes theorem,

PG1a) - HSNA
_ P(A1S)P(S)

P(A | S)P(S) + P(A | S)P(S)
13C2 39C1
( 13C1) ( 12C2) +( 13C2) ( 39CI)
52~ 15~ S~ 2~
Cl 2 CZ Cl
(sr30) (3)
51-50/ \4
(l)( 12.11)+(§)( 13'12)
4 51-50 4 51-50
_ 13x12x3
(12X 1)+ (3 x 12 % 13)

:2
50

Question115

Let there be three independent events E , E , and E ;. The probability that only
E | occurs is a, only E , occurs is p and only E ; occurs is y. Let p denote the

probability of none of events occur that satisfies the equations (o —2p)p = aff and
(B —3y)p = 2By. All the given probabilities are assumed to lie in the interval
(0, 1). Then, probability of occurrence of E | probability of occurrence of E , is

equal to ..........
[2021, 17 March Shift-1]

Answer: 6

Solution:



LetP(E )=x,P(E,)=y,P(E;) =z

Then, (1-x)(1-y)(1-2)=P...(A) _
Probability of only E, =P(E, NE,NE),)
a=x(1-y)(1-z)...(B)

Similarly, B=(1-x)y(1-2) ... (C)

y=(1-x)(1-y)z...(D)
On dividing Eq. (A) +(B),

Q

at+P
Similarly, y= P
VY= 5P
, =Y
'y—i-

. 2
Also given, P = of o
9 -2 PB-3y
oP —2BP =oaf
oP _
a+2P P
pP—3Py =2py
B(P—2Y) =3PY
_ 3Py
p P—-2y
From Egs. (i)and(ii),
-, @P _ 3Py
o+2P P—-2y
= ! =3

) ()

= (P/y)-2 =3+6(P/a)

P P

v =56(5)

X_ 1+P/y _ 1+5+6(P/a)
z 1+P/a 1+P/a

_ 1+P/a\ _

_6< 1+P/(x)_6
Questionl16

Let 9 distinct balls be distributed among 4 boxes, B,, B,, B, and B,. If the

probability that B, contains exactly 3 balls is k( %)9, then Kk lies in the set
[2021, 25 July Shift-1]

Options:

A. {x€R:|x-3|<1}

B. {x€R:|x—2|<l1}



C.{xeR:|x—13|<1}
D.{x€eR:|x-5|<1}
Answer: A

Solution:

B, contains exactly 3 balls among 9 balls.
So, number of ways = C,

And the rest of the 6 balls can be placed in 3° ways.
If E is the event and S is the sample,
n(E)="C,x3°

And n(s) = 4°
9C % 36
Probability = —3
40
According to the question,
9C3 % 36 . 39
g e
9
33 1x2x3x27 9

Which satisfies [x —3| < 1.

Question117

The probability that a randomly selected 2-digit number belongs to the set
{n €N : (2" -2) is a multiple of 3} is equal to
[2021, 27 July Shift-1]

Options:

1
A.g

2
B.g

1
2

1
D.§

Answer: C

Solution:

Sample set S= {10, 11, 12, ..., 99}
n(S)=99—-10+1=90



n 2 2" -2 Divisible by 3
] Yes
/4 & 2 No
3 8 b Yes
4 16 14 No
5 32 30 Yes
6 64 62 No
7 128 126 Yes
8 256 254 No
9 512 510 Yes
10 1024 1022 No
1 2048 2046 Yes
12 4096 4094 No

As we can see, for all the odd values of n, 2" -2 is divisible by 3 .
So, the event set will be all the two digit odd numbers.
E ={11,13,15,...,99}

n(E) = (57—tH1) =45
- Probability = Eg)) -5=3
Question118

The probability of selecting integers a € [—5, 30] such that

x> +2(a+4)x —5a+64 > 0, for all x € R, is
[2021, 20 July Shift-1]

Options:

7
A.%

2
B.§

1
C 2

1
D'Z

Answer: B

Solution:

f(x)=x"+2(a+4)x—5a+ 64
f(x) >0, When D < 0 as coefficient of xX*>0
4(a+4)’ —4(64—5a)<0

= a’+16+8a—64+5a<0



= a’+13a—-48<0

= (at+16)(a—3)<0

> n

According to the question, a € [-5, 30]
n(S)=30+5+1=36
n(E)=2+5+1=38

= 16,3)=
o _nE)_8 _ 2

= Probability aS) 36 9

Question119

Four dice are thrown simultaneously and the numbers shown on these dice are
recorded in 2 x 2 matrices. The probability that such formed matrices have all

different entries and are non singular, is
[2021, 22 July Shift-1I]

Options:

45
A. E

23
B. a1

22
C. 3

43
D. @

Answer: D

Solution:

ab
c d

n(s)=6x6x6x6=6"
For non-singular matrix |A| # 0

Let A= =ad —bc

|a

= ad #bc
Now, a, b, c and d should be different.
If ad =bc
=a_ ¢
b d
1 3 1_2
If a 1’5 Eandg 3
{a,b,c,d}={1,2,3,6} or {1,3,2,6}
If a=2
2.6 2_42_3_12_1
1 3’3 64 6 226 3
So, {a,b,c,d} =1{2,1,6,3}, {2,3,4,6}, {2,4,
3,6}, {2,4,1,2}{2,6, 1,3}
3.6 3_6
If a 3’T > 573
{a,b,c,d}=1{3,1,6,2}, {3,2,6,4}{4,6,2,3}



If a=4, 53§ 3,{a,b,c,d} {4,2,6,3}
If a=5= Not possible

—6 063 6_26_3
Ifa=6, T3 T3 3

{a,b,c,d}=16,2,3,1}, {6,3,2, 1}, {6, 4, 3,2}
So,n(E)=2+5+2+2+0+3=16
So, n(E)="°C,- 16

16 43
Probability = 644 = 15
Question120

Let A, B and C be three events such that the probability that exactly one of A
and B occurs is (1 — k), the probability that exactly one of B and C occurs is
(1 — 2Kk), the probability that exactly one of C and A occurs is (1 — k) and the

probability of all A, B and C occur simultaneously is kz, where 0 <k <1. Then
the probability that at least one of A, B and C occur is
[2021, 20 July Shift-1I]

Options:
A. greater than 1/8 but less than 1/4
B. greater than 1/2

C. greater than 1/4 but less than 2/2

D. exactly equal to %

Answer: B

Solution:

There are three events A, B, C.

Probability that exactly one of A and B occur is

P(A N B)+P(A NB)

=1-k ..»0)

Probability that exactly one of B and C occur is
PBNC)+PBNC)=1-2k ..(ii) . _
Probability that exactly one of C and A occurisP(ANC)+P(ANC)=1—k . (iii)
Probability of all A, B, C occur simultaneously, is
PANBNC)=k’

From Egs. (i), (ii) and (iii),

P(A)+P(B)-2P(ANB)=1-k ...(v)
P(B)+P(C)—2P(BNC)=1-2k ... (vi)
P(A)+P(C)—2P(ANC)=1—k ...(vii)

Adding Egs. (v), (vi) and (vii),

2[P(A)+P(B)+P(C)-P(ANB)

-PBNC)-P(CNA)]

=(1-k)+(1-2k)+(1-k)=3-4k

~P(A)+P(B)+P(C)-P(ANB)



~P(BNC)-P(ANC)= s

2
SP(AUBUC) = 3_4k+P(AﬂBﬂC)
_ 34k 2 2KP—4k+3

2 2

2
SP(AUBUC)= w
T I | 1
=k-1)"+ §> 3
:-P(AUBUC)>%
Question121

LetS={1,2,3,4,5, 6}. Then, the probability that a randomly chosen onto

function g from S to S satisfies g(3) = 2g(1) is
[2021, 31 Aug. Shift-1I]

Options:

A L
B. L
C.
D. L

Answer: A

Solution:

“g:S—S

where S={1,2,3,4,5,6}
Total number of onto function =6!
Given condition g(3) =2g(1)

If g(1)=1, then g(3) =2

g(1)=2, then g(3)=4

and g(1)=3,then g(3)=6

There are only 3 possible cases
Number onto functions =3 x4 !
3x41_ 1

Required probability = ol T

Question122

When a certain biased die is rolled, a particular face occurs with probability

1 _ . . . oy 1
¢ — X and its opposite face occurs with probability .+ x.



All other faces occur with probability 1/6. Note that opposite faces sum to 7 in
any die. If 0 <x < %, and the probability of obtaining total sum = 7, when such a
die is rolled twice is 13/96, then the value of x is

[2021, 27 Aug. Shift-1]

Options:
A.1/16
B.1/8

C.1/9

1
D'E

Answer: B

Solution:

Let = é*x

P, = —+x[ sum of opposite faces is 7]

6

o=~

—p_p_p=1 _
P,=P,=P,=P;= ¢ Psum =7|

=2(P, %P, +P xP,+P, xP,)
13 1 1 1\2 1)2
“Eea( ) (1) (4 (4
9 6 J\g * 6 6 ]

=>~E =2[1 X2+ 1—+ 1—]

96 36 36 36
1 2 13
> 3 2x° = %
= x= é—4:>x= %
Question123

An electric instrument consists of two units. Each unit must function
independently for the instrument to operate. The probability that the first unit
functions is 0.9 and that of the second unit is 0.8. The instrument is switched on
and it fails to operate. If the probability that only the first unit failed and second
unit is functioning is P, then 98P is equal to

[2021, 31 Aug. Shift-1]

Answer: 28



Solution:

P(A) = Probability of first unit to function
P(B) = Probability of second unit to function
P(A)=0.9, P(A)=0.1
P(B)=0.8, P(B) =0.2
AB— Operate
AB— Not operate
AB— Not operate
AB— Not operate
According to question, first failed and second functioning, given that instrument has failed, So according to Bayes
theorem
p_ P(A)-P(B)
P(A)P(B) + P(A)P(B) + P(A)P(B)
_ (0.1x0.8) _ 8
(0.9x0.2)+(0.1 x0.8)+(0.1 x0.2) 28

=8 co8=
98P = T2 x 98 =28

Question124

Let A and B be independent events such that P(A) = p and P(B) = 2p. The
largest value of p, for which P (exactly one of A, B occurs) = g, is

[2021, 26 Aug. Shift-1]

Options:

A.

1
3

2
B.§

D. 2
Answer: D

Solution:

P(Exactly one out of A or B occurs ) =

NeJ V)]

p(ANB)+p(ANB)=

Ol Ol

p(A)p(B) + p(A)p(B) =
5

~ p(1-2p)+(1—p)2p= 5
= 9p(1—-2p)+18p(1—p)=5
= 9p—18p°+18p—18p>=5
= 36p-27p+5=0



= GBp—1D12p—-5)=0

_5
Prax E
Question125

A fair die is tossed until six is obtained on it. Let X be the number of required
tosses, then the conditional probability P(X >5[ X >2)is
[2021, 26 Aug. Shift-11]

Options:

125

11
B. T

5
C. 3

25
D. e

Answer: D

Solution:

Px>5Nx>2) Px=5)
P(x>2) P(x>2)

e) () () (g) -
) )+(§)(%) -
)

P(x>5|x>2)=

) (3

HED

Question126

Two squares are chosen at random on a chessboard (see figure). The probability
that they have a side in common is



—— b4 square

[2021, 01 Sep. Shift-I1]

Options:

B L
C.

D.

o=

Answer: B

Solution:

Total ways = *'C, =32 x 63
Favourable ways =2x7x8
2x7x8_ 1.
32 %63 18

Required probability =

Question127

In a box, there are 20 cards, out of which 10 are labelled as A and the remaining
10 are labelled as B. Cards are drawn at random, one after the other and with
replacement, till a second A-card is obtained. The probability that the second A-
card appears before the third B-card is:

[Jan. 9,2020 (I)]

Options:

9
A'ﬁ

11
B'1_6

13
C 3



15
D. Te
Answer: B

Solution:

P(second A — card appears before the third B— card) = P (AA) + P (ABA) + P (BAA) + P (ABBA) + P (BBAA) + P
(BABA)

l+l+l+l_+1_ +1_:£

4 8 8 16 16 16 16

Question128

Let A and B be two independent events such thatP(A) = % and P(B) = % Then,

which of the following is TRUE?
[Jan. 8, 2020 (D)]

Options:

A.P(A/B)=

Wi

B.P(A/B') =

| —

C.P(A'/B) =

W | —

D.P(A/(AUB)) =

£

Answer: B

Solution:

A and B are independent events.
1

A) _P(ANB) _3

1171
3 3°6
So,P(— BB T
6

1
B' 3

Question129

An unbiased coin is tossed 5 times. Suppose that a variable X is assigned the
value k when k consecutive heads are obtained for k = 3, 4, 5, otherwise X takes

the value -1 . Then the expected value of X, is:
[Jan. 7, 2020 (I)]

Options:



Answer: B

Solution:

k 0 1 2 3 4 5

12| s| 2|1

P 3] 32| 2| 2| 32| 32

k = No. of times head occur consecutively
Now expectation

= ¥xPUO = (-1) % 35+ X (D)<

5 2 1
FIX=—+4 X +5x ==
32

1
32 32 8

Question130

In a workshop, there are five machines and the probability of any one of them to
be out of service on a day is 41—‘. If the probability that at most two machines will

3
be out of service on the same day is (3) k, then k is equal to:

4
[Jan. 7,2020 (ID)]
Options:

Al
B. 17

C. 17

D.4

Answer: A

Solution:



Required probability = when no machine has fault + when only one machine has fault + when only two machines
have fault.

5~ {3V 5~ (1Y (3\* 5~ (1)\?%(3)3
=cofz) ez (3) Felz) (3)
o\g VAV 2\7) 3
_ 243 +405 +270 _918 _ 459 _27x17

1024 1024 1024 1024 512 64x8

-(5) - (37
17

Question131

Let A and B be two events such that the probability that exactly one of them
occurs is % and the probability thatA or B occurs is %, then the probability of

both of them occur together is:
[Jan. 8, 2020 (II)]

Options:
A.0.02
B. 0.20
C.0.01
D. 0.10

Answer: D

Solution:

P( exactly one ) = %

=P(A)+P(B)—2P(A N B) = %
P(AorB)=P(AUB)=%
SP(A)+P(B)— P(ANB) = %
PANB)=1-2=34 =L =010
Question132

If 10 different balls are to be placed in 4 distinct boxes at random, then the
probability that two of these boxes contain exactly 2 and 3 balls is :
[Jan. 9, 2020 (I1)]

Options:



C. 245

D. (Bonus)

Answer: D

Solution:

Total number of ways placing 10 different balls in 4 distinct boxes = 41
Since, two of the 4 distinct boxes contains exactly 2 and 3 balls.
Then, there are three cases to place exactly 2 and 3 balls in 2 of the 4 boxes.
Case-1: When boxes contains balls in order 2,3,0,5
10! « 41
2! x 3! x Q! x5!
Case-2: When boxes contains ball in order 2, 3, 1, 4.
10! « 41
20x3Ix 1 x4
Case-3: When boxes contains ball in order 2, 3, 2, 3

10!

Then, number of ways of placing the balls = x 4!

217 x (31)* x 21 x 31
Therefore, number of ways of placing the balls that contains exactly 2 and 3 balls. =
10! w4y 10!
2131 x 11 x 4! (21 x (31)* x 2! x 31
=27 x 17 x 945
Hence, the required probability
_2°x17x945 _ 17x 945
B 410 B N

Then, number of ways of placing the balls =

Then, number of ways of placing the balls =

10!

D x4+
2% 31 x 0! x 5

x 41

Question133

A random variable X has the following probability distribution:
X 21 2 3| 4 5

PX) | 1| k%] 2K| K| 2K | s&°

Then, P(X > 2) is equal to:
[Jan. 9, 2020 (I)]

Options:



C.

AN —

23
D. e
Answer: D

Solution:

YPK)=1=6K*+5K =1
6K*+5K —1=0
6K*+6K K —1=0
=(6K — 1)K +1)=0

=K = é(K =—1] rejected )
P(X >2)=K +2K +5K°

~1,2,5 _6+la+5 _23
6 6 36 36 36

Question134

In a game two players A and B take turns in throwing a pair of fair dice starting
with player A and total of scores on the two dice, in each throw is noted. A wins
the game if he throws a total of 6 before B throws a total of 7 and B wins the
game if he throws a total of 7 before A throws a total of six. The game stops as
soon as either of the players wins.

The probability of A winning the game is :

[Sep. 04, 2020 (ID)]

Options:

A2
B. 3l

C.

ANl

30
D. €l

Answer: D

Solution:

Probability of sum getting 6, P(A) =

|2 @]
S A=

Probability of sum getting 7, P(B) =

N —

P(Awins ) = P(A) + P(A)P(B)P(A) +P(A) . P(B)P(A)P(B)P(A) +.....

~



Question135

A die is thrown two times and the sum of the scores appearing on the die is
observed to be a multiple of 4. Then the conditional probability that the score 4
has appeared atleast once is :

[Sep. 03, 2020 ()]

Options:

1
A

1
B.§

1
C.g

1
D.§

Answer: D

Solution:

E | [the event for getting score a multiple of 4 | = (1, 3), (3, 1), (2, 2), (2, 6), (6, 2), (3, 5), (5, 3), (4, 4) & (6, 6)
E )[4 has appeared atleast once | =(1,4),(2,4),(3,4),(4,4),(5,4), (6,4), (4, 1), (4,2), (4,3)(4,5) & (4, 6)
E,NE,=(4,4)

E 1
Pl=2)==
(7) -3

Question136

The probability that a randomly chosen S -digit number is made from exactly
two digits is:
[Sep. 03, 2020 (I)]

Options:

135
10*



121
B. =
10*

c. 130
10

D. 134
10

Answer: A

Solution:

Total outcomes = 9(104)
Favourable outcomes = 9C2(25 —-2)+ 9C1(24 —1) =36(30)+9(15)
36 x30+9x15 _4x30+15 _ 135

Probability =
9 x 10* 10* 10*

Question137

Box I contains 30 cards numbered 1 to 30 and Box II contains 20 cards
numbered 31 to 50. A box is selected at random and a card is drawn from it. The
number on the card is found to be a non-prime number. The probability that the
card was drawn from Box 1 is :

[Sep. 02, 2020 (I)]

Options:

A.

Wl

B. &
C.

D.

Wi

Answer: B

Solution:

Let B, and B, be the boxes and N be the number of non-prime number.
1
“P(B,)=P(B,) = 5

and P (non-prime number)
—pB)xP(N)+pB,)xp (N
1 B1 2 B2



P(Bl)XP(

)

)+P(B2)><P(

<}
Z|
12 | @|2

|z

P(Bl)XP(

)

—_

X

T 15
4+ Zx ==
2720

151
40

3

X

W N[

J’_

=] =
W =[] = o
|oo

Question138

Let E € denote the complement of an event E. LetE , E , and E ; be any
pairwise independent events with P(E ) >0

and P(E, NE,NE;})=0

Then P(E,“ NE ,°/E ) is equal to:

[Sep. 02, 2020 (ID)]

Options:
A.P(E,5)+P(E )
B. P(E,)—P(E,")
C
C.P(E,)—P(E,")
D.P(E,")-P(E,)
Answer: D

Solution:

P(E2C0E3C) _P[E,NE,"NE9]

E, CPE)

_ iEE l;_P[E NELVED] o pA 1B = PA) = P(A N B)]
1
_P(E )~ P[(E,NE,)UE,NE,)]
P(E )
_P(E,)~[P(E,NE)+P(E,NE)~PE NE,NE,)
P(E )

=1-P(E,)—P(E ) [“P(A N B) = P(A) . P(B)]
=P(E,")—P(E ) or P(E ;) —P(E ,)

Question139



Four fair dice are thrown independently 27 times. Then the expected number of
times, at least two dice show up a three or a five, is
[NA Sep. 05, 2020 (D]

Answer: 11

Solution:

Probability of getting at least two 3's or 5's in one trial

a2 () a2 () o)

_3¥_1u

34 27
E(x)=np=27(%) =11
Question140

In a bombing attack, there is 50% chance that a bomb will hit the target. At
least two independent hits are required to destroy the target completely. Then
the minimum number of bombs, that must be dropped to ensure that there is at
least 99% chance of completely destroying the target, is

[NA Sep. 05, 2020 (I)]

Answer: 11

Solution:

Let 'n' bombs are required, then

n Vet 1\ 1\"_99
1- = = - = = 27—
(3] 5) alz) (3) =6
1 n+1

Sl >0t ons 100+ 1) =20z 11
100 ~ 5 2100+ 1)=n2

Question141

The probability of a man hitting a target is }—0 The least number of shots
required, so that the probability of his hitting the target at least once is greater



than 41‘1’ is .
[NA Sep. 04, 2020 (I)]

Answer: 3

Solution:

al*

10°

P (not hitting target in n trials) = (

;

)
Sl

N (9"
P(atleastonehn)—l (10)

9 \"_ 1 n

—(Z) >2=0.9"<0.75
(10) 309

=3

S o
minimum

Question142

Out of 11 consecutive natural numbers if three numbers are selected at random
(without repetition), then the probability that they are in A.P. with positive
common difference, is:

[Sep. 06, 2020 (I)]

Options:

15
A. m

B.2_
C.

10
D. %9

Answer: C

Solution:

For an A.P. 2b = a+c (even), so both a and ¢ even numbers or odd numbers from given numbers and b number will
be fixed automatically.
6 5
. . C,+°C, 925 5
Required probability = —2—2=22_=2_
AUTEEPIOBERIY e, 165 33




Question143

The probabilities of three events A, B and C are given by P(A) = 0.6, P(B) = 0.4
and P(C)=0.5.If
PAUB)=08,P(ANC)=03,PANBNC)=02,PBNC)=pP(AUBUC) =0,
where 0.85 < a < 0.95, then B lies in the interval:

[Sep. 06, 2020 (II)]

Options:
A.[0.35,0.36]
B. [0.25, 0.35]
C.[0.20, 0.25]
D. [0.36, 0.40]
Answer: B

Solution:

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

=1-0.8=0.2

Now,
“P(AUBUC)=PA)+PB)+P(C)-P(ANB)-PBNC)—-P(CNA)+P(ANBNC)
=20=0.6+04+05-0.2--03+0.2

=>p=12—a

o € [0.85,0.95] then B € [0.25, 0.35]

Question144

LetS={1, 2, ....., 20}. A subset B of S is said to be “nice”, if the sum of the
elements of B is 203. Than the probability that a randomly chosen subset of S is
“nice” is :

[Jan. 11, 2019 (II)]

Options:

7
AL

5
B'F

4
C.%

6



Answer: B

Solution:

Since total number of subsets of the set S = 2%°

20x21

Now, the sum of all number from 1 to 20 = 3 =210

Then, find the sets which has sum 7 .

(1) {7}

(2) {1, 6}

(3) {2, 5}

(4) 3,4}

(5) {1,2,4}

Then, there is only 5 sets which has sum 203

Hence required probability = 5—20
2

Question145

In a class of 60 students, 40 opted for NCC, 30 opted for NSS and 20 opted for
both NCC and NSS. If one of these students is selected at random, then the
probability that the student selected has opted neither for NCC nor for NSS is :
[Jan. 12,2019 (II)]

Options:

1
A.g

B.

W | —

C.

W

D.

AN

Answer: A

Solution:

P = Set of students who opted for N CC
Q = Set of Students who opted for N SS
n(P) =40, n(Q) =30, n(PNQ)=20
n(PUQ)=n(P)+n(Q)—nPNQ)

=40+30-20
=50
~ Hence, required probability = 1—%

N —




Question146

In a random experiment, a fair die is rolled until two fours are obtained in
succession. The probability that the experiment will end in the fifth throw of the
die is equal to:

[Jan. 12, 2019 (I)]

Options:

A 20
B. 130

C.2»

D. 153

Answer: D

Solution:

(d) Since, the experiment will end in the fifth throw.
Hence, the possibilities are 4* * 44, *4 * 44 ** * 44 (where “is any number except 4)
. o 3 2
Reauired Probabilty = () (2) () (5) (5) +(2) (5)(3) (5) (5) +(3) (3)
_25+25+125 _ 175
6 6’

Question147

In a game, a man wins Rs.100 if the gets S or 6 on a throw of a fair die and loses
Rs.50 for getting any other number on the die. If he decides to throw the die
either till he gets a five or a six or to a maximum of three throws, then his
expected gain/loss (in rupees) is:

[Jan. 12, 2019 (ID)]

Options:

A. 390 1055
9

B.0

C. g gain

D. g loss



Answer: B

Solution:

Probability of getting 5 or 6=P(E ) = %
)

1
3
Probability of not getting5or 6=P(E)=1-

wWIN

1
3
E will consider as success.

Event Success inIstattempt Successinlind attempt Success in llird attempt No success in llird attempt

Probability

e | b
k.
Lad | B2
x
x
x| b
x
Lad | B2

L | 2
| =
Lad | 1=
L | 2

1
3

Gainfloss 100 50 0 -150

His expected gain/loss = % x 100+ % x50 +% x (—=150)

_ 900 +300—1200 _

27 0

Question148

Two integers are selected at random from the set {1, 2, ...., 11}. Given that the
sum of selected numbers is even, the conditional probability that both the

numbers are even is:
[Jan. 11, 2019 ()]

Options:
7
A. 1—0
1
B. 5
2
C. 3
3
D. 3
Answer: C
Solution:
. . . °C,+°C
Probability of getting sum of selected two numbers is even =P(E |) = o 2 2
C
2 5
Probability of getting sum is even and selected numbers are also even P(E ,) = ”—2
C
2
E °C
Hence,P(—z):6 S =10 -2
E, C,+°C, 15410 5



Question149

An unbiased coin is tossed. If the outcome is a head then a pair of unbiased dice
is rolled and the sum of the numbers obtained on them is noted. If the toss of the
coin results in tail then a card from a well-shuffled pack of nine cards numbered
1,2,3,...... , 9 is randomly picked and the number on the card is noted. The
probability that the noted number is either 7 or 8 is:

[Jan 10, 2019 (I)]

Options:

13
A 32

15
B. 7

19
C.=

19
D. 36

Answer: C

Solution:

P( Outcome is head ) =

N —

P( Outcome is tail) = %

P(7 or 8 is the sum of two dice)=6—+5—:£

36 36 36

Required probability = % X % +% x %

:1(11+8):Q
2136 72

Question150

If the probability of hitting a target by a shooter, in any shot, is %, then the

minimum number of independent shots at the target required by him so that the
probability of hitting the target at least once is greater than %, is:

[Jan. 10, 2019 (ID)]
Options:

A.3



B.6
C.5
D.4

Answer: C

Solution:

Let the number of independent shots required to hit the target at least once be n, then

- (333
3 6\3 6

Hence, the above inequality holds when least value of nis 5

Question151

Two cards are drawn successively with replacement from a well-shuffled deck of
52 cards. Let X denote the random variable of number of aces obtained in the
two drawn cards. Then P(X =1) + P(X = 2) equals:

[Jan 09, 2019 (I)]

Options:

A. 49/169

B. 52/169

C. 24/169

D. 25/169

Answer: D

Solution:

X = number of aces drawn

“PX =1)+P(X =2)

= {ixﬁ—&-ﬁxé‘_} +{4_><4_}
52 52 52 52

169 169 169

Question152

An urn contains 5 red and 2 green balls. Aball is drawn at random from the urn.
If the drawn ball is green, then a red ball is added to the urn and if the drawn
ball is red, then a green ball is added to the urn; the original ball is not returned



to the urn. Now, a second ball is drawn at random from it. The probability that
the second ball is red is:
[Jan. 09, 2019 (ID)]

Options:

21
A

27
B. 9

26
C. %

32
D. 5

Answer: D

Solution:

Let G represents drawing a green ball and R represents drawing a red ball

So, the probability that second drawn ball is red =P(G).P ( %) +P(R)P ( %)

Question153

A bag contains 30 white balls and 10 red balls. 16 balls are drawn one by one
randomly from the bag with replacement. If X be the number of white balls

mean of X
standard deviation of X

[Jan. 11, 2019 (IT)]

drawn, then( ) is equal to:

Options:
A. 4
B. 43

C.3\>

43

D.3

Answer: B



Solution:

P( white ball ) =39

Mean of X _nP @
standard deviation ofX  VpPQ VQ

1653
= — =Vag=4\3

4

Question154

Let A and B be two non-null events such that A C B. Then, which of the
following statements is always correct?
[April 08, 2019 ()]

Options:
A.P(A|B)=P(B)-P(A)
B.P(A|B)>P(A)
C.P(A|B)<P(A)
D.P(A|B)=1

Answer: B

Solution:

+AcCcB;soANB=A
A\ _P(ANB)

Now, P ( §) P(B)

A) _P(A)
=P ( B ) P(B)
“P(B) <1

zP(%)zP(A)

Question155

The minimum number of times one has to toss a fair coin so that the probability
of observing at least one head is at least 90% is :
[April. 08, 2019 (II)]

Options:



A5
B.3
C. 4
D.2

Answer: C

Solution:

Let, p is probability for getting head and is probability for getting tail.

p=PH)=5.q=1-p=7

P(x>1)>2 51 -Px=0)>
- 7710 — 10

1-"C (1)n>9—:1_<1—9_:
N2/ 710 o~ 10 »

2">10=>n>4=n_ =4

mn

Question156

111
233
respectively. If all hit at the target independently, then the probability that the
target would be hit, is:

[April 09, 2019 ()]

Four persons can hit a target correctly with probabilities and %

Options:

25
A. ﬁ

B.L
c L
25
D. 5
Answer: D

Solution:

P (at least one hits the target) = 1 — P (none of them hits the target)

I (o




Question157

Assume that each born child is equally likely to be a boy or a girl. If two families
have two children each, then the conditional probability that all children are
girls given that at least two are girls is:

[April 10, 2019 (I)]

Options:

1
A-ﬁ

—_

B. —
C.
D L

Answer: A

Solution:

Let, A = At least two girls

B = All girls

P(E) _P(BNA)_P®B)
A PA) P(A)
(3)

_\4 _1 L

i (1VY 4 /1V4 16-1-4 11
1="¢,(5) '3

Question158

Minimum number of times a fair coin must be tossed so that the probability of
getting at least one head is more than 99% is :
[April 10, 2019 (I)]

Options:
A.S
B.6
C.8
D.7

Answer: D



Solution:

According to the question,

—(l)n>£:> (l)n<1_=>nz7
2 100 2 100
Hence, minimum value is 7 .

Question159

If three of the six vertices of a regular hexazon are chosen at random, then the
probability that the triangle formed with these chosen vertices is equilateral is :
[April 12, 2019 (D]

Options:

1
A'I_O

B.

N | —

C.
D.2
Answer: A

Solution:

Total no. of triangles = 6C3
Favorable no. of triangle i.e, equilateral triangles (AAE C and ABDF ) =2

E D
F C
A B
Hence, required probability = 62— =1
C 10

3

Question160

For an initial screening of an admission test, a candidate is given fifty problems
to solve. If the probability that the candidate can solve any problem is %, then

the probability that he is unable to solve less than two problems is:
[April 12, 2019(11)]



Answer: C

Solution:

Let p is the probability that candidate can solve a problem and q is the probability that candidate can not not solve a
problem.

4 1
p=zandq=z(“ptq=1)
Probability of solving either 50 or 49 problem by the candidate

0 0 49 49
=2, p".q"+C,y.p" . q" =p”[p+50q]

(378 25

Questionlé61

Let a random variable X have a binomial distribution with mean 8 and
variance 4. If P(Xd "2) = 12‘— then k is equal to:

[April 12, 2019 ()]
Options:

A. 17

B. 121

C.1

D. 137

Answer: D

Solution:

Given mean p = 8 and variance o’ =4
=pu=np=_8and 62=npq=4



16~ (110 16~ (1V10 164 (1
1y(5) e (z) a3

=k =(1+16+120) =137

Question162

A person throws two fair dice. He wins Rs. 15 for throwing a doublet (same
numbers on the two dice), wins Rs. 12 when the throw results in the sum of 9,
and loses Rs. 6 for any other outcome on the throw. Then the expected gain/loss
(in Rs.) of the person is :

[April 12, 2019 (II)]

Options:

Al gain
"2

B. Lloss
"4

1
C. 3 loss
D. 2 gain
Answer: C

Solution:

Let X be the random variable which denotes the Rs gained by the person.
Total cases =6 x6=36
Favorable cases for the person on winning Rs . 15 are (1,1),(2,2),(3,3),(4,4), (5,5),(6,6) i.e., 6 cases.

* = = 6_ = l
~P(X =15) T
Favorable cases for the person on winning Rs . 12 are (6,3) , (5,4),(4,5), (3,6) i.e., 4
* = = 4_ = l
~P(X =12) %5
Remaining cases =36—6—-4=26
P(X = _6)=20_13
“PX =-6)=3-= 13
X 151 12| 6
1 13
O s s | s
50 4| _13
XPX) 3 3 3
_ _5,4 131
Hence,E(X)—ZX.P(X)_2+3 3 3




Question163

Two different families A and B are blessed with equal number of children. There
are 3 tickets to be distributed amongst the children of these families so that no
child gets more than one ticket.

If the probability that all the tickets go to the children ofthe family B is }—2 , then

the number of children in each family is?
[Online April 16, 2018]

Options:
A. 4
B.6
C.3
D.5

Answer: D

Solution:

Let the number of children in each family be x.
Thus the total number of children in both the families are 2x
Now, it is given that 3 tickets are distributed amongst the children of these two families.
Thus, the probability that all the three tickets go to the children in family B
ST
2>(C3 12
x(x—1)(x—2) _1
2x(2x—1)(2x—2) 12
LGx-2) 1
2x—-1) 6
=>x=5
Thus, the number of children in each family is 5.

Question164

A box 'A' contains 2 white, 3 red and 2 black balls. Another box 'B' contains 4
white, 2 red and 3 black balls. If two balls are drawn at random, without
replacement, from a randomly selected box and one ball turns out to be white
while the other ball turns out to be red, then the probability that both balls are
drawn from box 'B' is

[Online April 15, 2018]

Options:

7
A ¢



D.2
Answer: A

Solution:

4 2
C,x°C
Probability of drawing a white ball and then a red ballfrom bag B is given by 9C1 1 =%
2
’C,x°C, -
Probability of drawing a white ball and then a red ball frombag A is given by - 1 L = 5
C
2
2
Hence, the probability of drawing a white ball and then ared ball from bag B = 2 _2x7 T
%Jr% 18+14 16

Question165

A bag contains 4 red and 6 black balls. A ball is drawn at random from the bag,
its colour is observed and this ball along with two additional balls of the same
colour are returned to the bag. If now a ball is drawn at random from the bag,
then the probability that this drawn ball is red, is :

[2018]

Options:

2
A.g

1
5

W

D. 3
Answer: A

Solution:

Let R, be the even of drawing red ball in t" draw and B, be the event of drawing black ball in " draw.
Now, in the given bag there are 4 red and 6 black balls.

4
“P(R;) =1 and P(B) = %



And,P(Ilz—T) =?—2andP(R2) =4
Now, required probability
—P(R)xp(ﬁ) +P(B)XP(&)
1 Rl 1 B
2
5

~(i57 %) (f5775) -

Question166

Let A, B and C be three events, which are pair-wise independence and E
denotes the complement of an event E. If P(A N B N C) = 0 and P(C) > 0, then
P[(A N B) | C] is equal to.

[Online April 16, 2018]

Options:
A.P(A)+P(B)
B. P(A) - P(B)
C. P(A) - P(B)
D. P(A) +P(B)
Answer: C

Solution:

Here, P(A N B | C) = W.
_P(C)~P(ANC—-P(BNC)+P(ANBNC))
P(C)
A B

P{A~BmC)
c

_ | _ [P(A).P©)+P(B) . P(C)
P(C) _
=1-P(A)-P(B)=P(A)-P(B) ( ~P(ANBNC)=0)

Question167

A player X has a biased coin whose probability of showing heads is p and a
player Y has a fair coin. They start playing a game with their own coins and



play alternately. The player who throws a head first is a winner. If X starts the
game, and the probability of winning the game by both the players is equal, then
the value of ' p ' is

[Online April 15, 2018]

Options:

1
A.§

1
B.g

1
C.3

2
D.g

Answer: A

Solution:

If the outcome is one of the following:
H, TTH, TTTTH, ..., then X wins.
As subsequent tosses are independent, so the probability that X wins is
p+R+D 4 —dp
4 16 3
Similarly Y wins if the outcome is one of the following: TH, TTTH, TTTTTH, ...
Therefore, the probability that Y wins is
l-p,l1-p,1-p _2(-p)
2 8 32 3
Since, the probability of winning the game by both the players is equal then, we have
4p_21-p) 1
3 3 3

Question168

For three events A, B and C,
P(Exactly one of A or B occurs)
= P(Exactly one of B or C occurs)

= P(Exactly one of C or A occurs) = i and

P(All the three events occur simultaneously) = %

Then the probability that at least one of the events occurs, is :
[2017]

Options:



c._

D.

0\|\1
N

Answer: C

Solution:

P (exactly one of A or B occurs) =P(A)+P(B)—2P(ANB)= % ...... 1)

— P(B)+P(C)—2P(BNC) = él‘ ...... 2)
P (Exactly one of C or A occurs)
—P(C)+P(A)—2P(C N A) = % ....... 3)
Adding (1),(2) and (3), we get

27 P(A)- 23 P(ANB) = %

~Y P(A)- Y P(A N B) =

1
16

[ O8]

Now, PANBNC)=

~P(AUBUC)
=Y P(A)-YP(ANB) +P(ANBNC)
3.1 _7

8 16 16

Question169

From a group of 10 men and 5 women, four member committees are to be
formed each of which must contain at least one woman. Then the probability for

these committees to have more women than men, is :
[Online April 9, 2017]

Options:

21
A. ﬁ)

| w

B.

—_—
—_—

|

C.

—_
—_

D.

Nll\)
o8}

Answer: C

Solution:



Probability of 4 member committee which contain atleast one woman.
= P(3M, 1W) + P(2M, 2W) + P(1M, 3W) + P(0OM, 4W)
10~ 5 10~ 5 10~ 5 10~ 5
C,°C, CC, Crcy  TCC
15C4 ISC4 15C ISC
600 +450 n 100 +5
1365 1365 1365 1365
1155
1365
~ Probability of committees to have more women than men.
_P(IM, 3W)+P(0M, 4W)
P(3M, 1W)+P(2M, 2W ) +P(IM, 3W )+ P(OM, 4W )

=

4 4

105
_ 1365 _ 1

1155 11

1365
Question170

If two different numbers are taken from the set (0, 1, 2, 3, ......, 10 ), then the
probability that their sum as well as absolute difference are both multiple of 4, is

[2017]
Options:

7
A.g

6
B.§

12
C .5

14
D. 55

Answer: B

Solution:

LetA={0,1,2,3,4, ... , 10}
n(S) = 11C2 =55 where 'S' denotes sample

space Let E be the given event
'.'E = {(Oa 4)’ (Oa 8)a (29 6)9 (29 10)5 (43 8)a (6a 10)}

=>nE)=6
. _nE)_6
~P(E) nS) 35

Question171



Let E and F be two independent events. The probability that both E and F

happen is }—2 and the probability that neither E nor F happens is %, then a value

P(E)
Ofm | )

[Online April 9, 2017]
Options:

4
A.§

3
B'E

1
C.3

5
D'ﬁ

Answer: A

Solution:

P(EﬂF)=P(E).P(F)=i—2
P(EmF)=P(E).P(F)=%
1
:(1—P(E))(1—P(F))=§
LetP(E)=x
P(F)=y
1
l-x—y+xy==
= X y Xy 2
:l—x—yzl—l—zs—
2 12 12
7
—+ =
=X y 12
1_:7_[ x y=L
2x 12 12

=>12x2-7x+1=0
=12x°—4x—3x+1=0
=>@x-1)Bx—-1)=0

Question172

Three persons P, Q and R independently try to hit a target. If the probabilities

of their hitting the target are %, % and% respectively, then the probability that the



target is hit by P or Q but not by R is :
[Online April 8, 2017]

Options:

21
A o

9
B'@

15
C .4

39
D. 64

Answer: A

Solution:

Required probability = (%) (

_12+9_21
64 64

Question173

An unbiased coin is tossed eight times. The probability of obtaining at least one
head and at least one tail is:
[Online April 8, 2017]

Options:

255
A. ﬁ

127
B. m

63
C.<

D.

N —

Answer: B

Solution:

Required probability = 1 — {P (All Head) + P (All Tail)}

- (L. r
28 98



Question174

A box contains 15 green and 10 yellow balls. If 10 balls are randomly drawn,
one-by-one, with replacement, then the variance of the number of green balls

drawn is:
[2017]

Options:

C.6
D.4

Answer: B

Solution:

We can apply binomial probability distribution
We have n =10
p = Probability of drawing a green ball = ;—2 = %
3.2
Al =l-===
S0 q 573
Variance = npq = 10 x % xZ= ;_2

DN

Question175

Let two fair six-faced dice A and B be thrown simultaneously. If E | is the event
that die A shows up four, E , is the event that die B shows up two and E , is the

event that the sum of numbers on both dice is odd, then which of the following

statements is NOT true?
[2016]

Options:

A.E , and E ; are independent.



B.E |, E, and E ; are independent.
C.E | and E , are independent.
D. E , and E , are independent.
Answer: B
Solution:
PE =L pE,)=1pE,)=1

e e 32

1 1 1

P(E NE,) = 2. P(E,NEy) = . P(E NE )= 1
And P(E, NE,NE,)=0+#P(E,).PE,).PE,)
=E |, E,, E, are not independent.

Questionl176

If A and B are any two events such that P(A) = % andP(A N B) = 3—0, then the
conditional probability,P(A | A’ U B’) ), where A’ denotes the complement of A,

is equal to :
[Online April 9, 2016]

Options:

11
A'z_o

5
B-ﬁ

8
C'1_7

D.

Al—

Answer: B

Solution:

[€D)

8 . 3
S5 PANB) =3
1

P(A) =

()
g

PANB)=1-

~
le
(=)



— = 17
=P(AUB)=1]
AN(A'UB) =A—(ANB)
.-.P(A—(AﬂB))zg—O

PA-(ANB) _5

~P(A/(A'NB) = PAUD T

Questionl177

An experiment succeeds twice as often as it fails. The probability of at least 5
successes in the six trials of this experiment is:

[Online April 10, 2016]

Options:

496
A- m

192
B. m

240

256
D. m

Answer: D

Solution:

Let p(F)=p=p(S)=2p
“pt2p=1 =>p:%

p(x25)=1;(x=51)+p(x=6)6 .
=el5) (5) e 5) (5)

5
(2) (6xl+2):@
3 3 3) 729

Question178

If the lengths of the sides of a triangle are decided by the three throws of a single
fair die, then the probability that the triangle is of maximum area given that it is

an isosceles triangle, is :
[Online April 11, 2015]

Options:

1
A.ﬁ



D. L
Answer: B

Solution:

Favourable case = (6, 6, 6)

Total case ={(1,1,1)(2,2,1),(2,2,2),(2,2,3),(3,3, 1) ..... (3,3,5)(4,4,1)....(4,4,6) (5,5, 1).... (5, 5, 6) (6, 6,
1).... (6, 6, 6)}

which satisfies conditiona + b > ¢

Number of total case = 27

Probability = ;_7

Question179

If 12 identical balls are to be placed in 3 identical boxes, then the probability
that one of the boxes contains exactly 3 balls is :
(2015)

Options:
1\ 12
A. 220 ( ! )

22 1 11
B.22(§)

5_(2)11

313
10

2

D. 55(g
Answer: C

Solution:

Note:- The question should state ‘3 different’ boxes instead of ‘3 identical boxes’ and one particular box has 3 balls.
Then the solution would be:

. N 12C3 )
Required probability = =
3

Sl

9




Question180

Let X be a set containing 10 elements and P(X) be its power set. If A and B are
picked up at random from P(X) with replacement, then the probability that A
and B have equal number elements, is:

[Online April 10, 2015]

Options:

2101
A S

D.

Answer: D
Solution:
Required probability is

10 2 10 2 10 2 10 2
(°C)+ (%)’ + () .+ (C)
210

Question181

If the mean and the variance of a binomial variate X are 2 and 1 respectively,

then the probability that X takes a value greater than or equal to one is:
[Online April 11, 2015]

Options:

9
A'R

B.

Alw



Answer: D

Solution:

Letmean=np=2...(1)
and variance = npq =1 ...(2)
On solving eqn (1) and (2), we get

“Langp=l
q—2andp 3

From eqgn (1), we have
n=4

P(x>1)= 4C1plq3 +4C2p2q2 +4C3p3q+4C4p4

4
~1-eptat=1- (1) ==
P d 2 6 16

Question182

A number x is chosen at random from the set {1, 2, 3, 4, ....... 100\} . Define the

event: A = the chosen number x satisfies

(x—10)(x—50) >0
(x—30) -

Then P (A) is:
[Online April 12, 2014]

Options:
A.0.71
B. 0.70
C.0.51
D. 0.20

Answer: A

Solution:

Gi (x—10)(x—=50) o 0
iven —(X_30) >
Let x> 10, x > 50 equation will be true vx>50
x—50
>0, Vx€[10,30
as( 30)—0’ x €[10,30)

X —

10 =30) > o vx 10, 30)

x—30

Total value of x between 10 to 30 is 20 .

Total values of x between 50 to 100 including 50 and 100 is 51
Total values of x=51+20="71

7
P(A) = 155 = 071




Question183

A set S contains 7 elements. A non-empty subset A of S and an element x of S are
chosen at random. Then the probability that x € A is:
[Online April 11, 2014]

Options:

1
A'E

64
B. m

63
C. m

31
D. m

Answer: B

Solution:

Let S = {x,, X,, X3, X, X5, Xg, X}
Let the chosen element be X;

Total number of subsets of S =27 = 128
No. of non-empty subsets of S =128 -1 =127
We need to find number of those subsets that contains X,

21212121 2] 2

X1X2 - Xi —X7
For those subsets containing x, , each element has 2 choices.
i.e., (included or not included) in subset, However as the subset must contain x,, x, has only one choice. (included

one)
So, total no. of subsets containing
X, =2X2x2x2x] x2x2=064

No. of subsets containing x,

Required prob =

-
127

Total no. of non-empty subsets

Question184

If A and B are two events such thatP(A U B) = P(A N B), then the incorrect

statement amongst the following statements is:
[Online April 9, 2014]

Options:

A. A and B are equally likely



B.P(ANB)=0
C.P(A'NB)=0
D.P(A)+PB)=1
Answer: D

Solution:

Let A and B be two events such that

P(A UB)=P(ANB)

and P(A U B) =P(A) + P(B)— P(A N B)

option (a): since P(A U B) = P(A N B) (given)
therefore A and B are equally likely

Suppose option (b) and option (c) are correct.
~P(ANB)=0and P(A'NB)=0
=P(A)-P(ANB)=0and P(B)—P(ANB)=0
=P(A) =P(A N B) and P(B) = P(A N B)

Thus P(A) =P(B)=P(ANB) =P(AUB)[ = Given P(ANB)=P(AUB)]
Also, we know

P(A UB)=P(A)+P(B)-P(A NB)
=P(ANB)+P(ANB)-P(ANB)

=P(A N B)

which is true from given condition

Hence, option (a), (b) and (c) are correct.

Question185

Let A and B be two events such that P(A UB) =}, P(A N B) = ! and P(A) = 1,

where A stands for the complement of the event A. Then the events A and B are
[2014]

Options:

A. independent but not equally likely.
B. independent and equally likely.

C. mutually exclusive and independent.
D. equally likely but not independent.
Answer: A

Solution:

Given,P(AuB):%:P(AuB):l—

N —
ANl

P(X):%:»P(A)zl—

N
NI

We know,
P(AUB)=P(A)+P(B)-P(ANB)



5 1
=2=2+PB)-~
6 B3

3
4
( ©P(ANB)=

)

~ P(A) # P(B) so they are not equally likely.

Also P(A) x P(B) =3 X £ = 2 =P(ANB)

So A & B are independent.

NP

=P(B) = %

Question186

Let A and E be any two events with positive probabilities:
Statement -1: P(E /A) > P(A/E)P(E)

Statement -2:P(A/E)>P(ANE)

[Online April 19, 2014]

Options:

A. Both the statements are true

B. Both the statements are false

C. Statement-1 is true, Statement-2 is false
D. Statement-1 is false, Statement-2 is true

Answer: A

Solution:

Let A and E be any two events with positive probabilities.
Consider statement-1 :

P(E /A)>P(A/E)P(E)
| _PENA)

LHS P(E/A) = PR 1)

RHS : P(A/E).P(E) = ?EE)“ A pE)

=P(ANE)....... (2)

Clearly, from (1) and (2), we have
P(A/E)>P(ANE)

Thus, statement-1 is true.
Similarly, statement-2 is also true.

Question187

If X has a binomial distribution, B(n, p) with parameters n and p such that
P(X =2)=P(X =3), then E (X)), the mean of variable X, is
[Online April 11, 2014]



Options:
A.2-p
B.3—-p

p
C.2

D.

wIlo

Answer: B

Solution:

Since X has a binomial distribution, B(n, p)

“P(X =2)="C,(p)’(1 —p)"

and P(X =3)="C,(p)’(1 -p)"

Given P(X =2)=P(X =3)

="CpY(1-p)" 2 ="C,p’1-p)"

_n! p’(l—p)" _nl p’(1—p)"
21 =2)!" (1 - p)>? 31 =3)! (1-p)’

sl =12 ssa-p=pe-2)

3 1-p
=>3-3p=np—2p
>np=3-p

=E(X)= mean =3-p (~ mean of B (n, p) = np)

Question188

3x+1
3

If the events A and B are mutually exclusive events such that P(A) = and

P(B) = 411;", then the set of possible values of x lies in the interval :
[Online April 25, 2013]

Options:

A.[0,1]

B. [

W | —
W
—_

O

|
|

Answer: C

Q| —
M

D.[-

NeJEN]
Nel PN

-

Solution:



Since events A and B are mutually exclusive
~P(A)+P(B) =1
3x+1 " 1-x_ |

3 4
=>12x+4+3-3x=12

5
X X 9

=

Question189

A, B, C try to hit a target simultaneously but independently. Their respective
probabilities of hitting the targets are2, 1, 2. The probability that the target is hit

i
by A or B but not by Cis :
[Online April 23, 2013]

Options:
A.21/64
B.7/8
C.7/32
D. 9/64

Answer: A

Solution:

P(A or B but not byC) = P((A UB) U C)

— P(A UB) x P(C) B

— [P(A)+P(B)— P(A N B)] x P(C)

_ §+1_2X1]X§:(6+4—3)x
g8 |8

Question190

Given two independent events, if the probability that exactly one of them occurs
is % and the probability that none of them occurs is %, then the probability of
more probable of the two events is:

[Online April 22, 2013]

Options:

A.4/7



B. 6/7
C.3/7
D. 5/7

Answer: A

Solution:

Let the probability of occurrence of first event A, be ‘a’

i.e., P(A)=a

~P(notA)=1-a

And also suppose that probability of occurrence of second event B, P(B) = b,
~P(notB)=1-b

Now, P(A and notB)+P(notA and B) = %

=P(A) x P(not B) + P(not A) x P(B) = %
=ax (1-b)+(1-ajb = 20

26 .
+b— =— ...
=a+b—2ab 19 (i)

15

And A {B)=
nd A and notB) 9
=P(not A) x P(not B) = %

:(1—a)X(1—b)=i—g

15
=>]l—-b—-atab=—
ata

34 o
+bh— =
=at+b—ab T (i)

From (i) and (i),

42
+b=22 ...
atb 25 (iii)
8
dab=2
and ab = -5
2 2 42 42 4x8 _ 196
_ — + — = < e = _
(@767 =@*by~4ab =355 39 ~ 201
_14 i
a b—49 ........ (iv)
From (iii) and (iv),
_4 .2
a=-,b=2
7 7

Hence probability of more probable of the two events =

I

Question191

The probability of a man hitting a target is % He fires at the target k times (k, a

given number ). Then the minimum Kk, so that the probability of hitting the
target at least once is more than —

L is :
[Online April 9, 2013]

Options:



A3
B.5
C.2
D.4

Answer: A

Solution:

Hence minimum value of k = 3

Question192

A multiple choice examination has 5 questions. Each question has three
alternative answers of which exactly one is correct. The probability that a
student will get 4 or more correct answers just by guessing is:

[2013]

Options:

AL

B. 13

D. 19

Answer: C

Solution:

p = p (correct answer), g = p (wrong answer)
1 2

=>P=2.g=%2.n=5
31730

By using Binomial distribution



Required probability
Csa (1VH 2 5. (1)
P(x>4) = c4(§) 2+ cs(g)

2,111

3 3 3

Question193

There are two balls in an urn. Each ball can be either white or black. If a white
ball is put into the urn and there after a ball is drawn at random from the urn,
then the probability that it is white is

[Online May 26, 2012]

Options:
1

A. i
2

B. 3

1
C. <

1
D.§

Answer: B

Solution:

Total possible event when one ball is taken out = 3C1

Let E : The event of 1 white ball coming out

No. of ways to 1 white ball coming out = 2C1
2

PRy~ C1_2
..P(E)—S—Cj—§
Question194

If six students, including two particular students A and B, stand in a row, then

the probability that A and B are separated with one student in between them is
[Online May 19, 2012]

Options:

8
A'I_S

4
B'E



7 R

1
D.l—5

Answer: B

Solution:

Consider a group of three students A, B and an other student in between A and B. Choice for a student between A
and B is 4. A and B can interchange their places in the group in 2 ways.
Now the group of three students (student A, student B and a student in between A and B) and the remaining 3
students can be stand in a row in 4! ways.
Hence total number of ways to stand in a row such that A and B are separated with one student in between them = 4
x 2 x 4l
Now total number of ways to stand 6 student stand in a row without any restriction = 6!

_4x2x4! _4x2 _4

Hence required probability = T x5 13

Question195

A number n is randomly selected from the set {1, 2, 3, ......, 1000}. The

2
1

probability that =— is an integer is
Y i

i=1

[Online May 12, 2012]
Options:
A.0.331
B. 0.333
C.0.334
D. 0.332

Answer: C

Solution:

2 n(n+1)2n+1)

1 :6 :2n+l
. n(ntl) 3

i=11 2

Forn=1,2,3,....... , 1000

2n+1 _
3

(§=3),667thterm

D=7t °

% 2001 respectively. Out of % %

Value of e 3

%, ...... , @ only first term (% = 1),fourth term

= 667) are integers.

2n+1
3 b

Hence, out of 1000 values of



total number of integral values of gn—ﬂ =333+1=334

~ Required probability = % =0.334

Question196

Let X and Y are two events such that PX UY )=P(X NY)
Statement 1: PX NY")=PX'NY)=0

Statement 2: P(X)+P(Y)=2P(X NY)

[Online May 7, 2012]

Options:

A. Statement 1 is false, Statement 2 is true.

B. Statement 1 is true, Statement 2 is true, Statement 2 is not a correct explanation of Statement 1.
C. Statement 1 is true, Statement 2 1s false.

D. Statement 1 is true, Statement 2 is true; Statement 2 is a correct explanation of Statement 1.

Answer: B

Solution:

Let X and Y be two events such that
PXUY)=PX NY)...... (1)

We know

PXUY)=PX)+P(Y)-P(X NY)

PX NY)=PX)+P(Y)-PX NY)(from (1)
=>PX)+P(Y)=2P(X NY)

Hence, Statement -2 is true.

Now, PX NY")=PX)-PX NY)
andPX'NY)=PY)-PX NY)

This implies statement- 1 is also true.

Question197

Three numbers are chosen at random without replacement from {1, 2, 3, ..8}.

The probability that their minimum is 3 , given that their maximum is 6 , is :
[2012]

Options:

3
A.g

1
B.g



1
C.3

2
D. 3
Answer: B

Solution:

Given three numbers are chosen without replacement from = {1,2,3,....., 8}
Let Event

F : Maximum of three numbers is 6.

E : Minimum of three numbers is 3.

This is the case of conditional probability

We have to find P (minimum) is 3 when it is given that P (maximum) is 6.

,_P(E)_P(E NE)_C _2 _1

F

Question198

Let A, B, C, be pairwise independent events with P(C) > 0and PANB N C)=0.
Then P(A° N B°/C).
[2011RS]

Options:
A. P(B%)—P(B)
B. P(A°) + P(B®)
C. P(A%) — P(B°)
D. P(A°) - P(B)
Answer: D

Solution:

P(A°NB°/C)=
P(A°NBNC) _P(AUB)NC)
P(C) P(C)
_P((S-AUB)NC)
P(C)
_P(S-A-B+ANB)NC)
P(C)
_P(O)-P(ANC)-PBNC)+P(ANBNC)
P(C)
_ P(C)—P(A).P(C)—P(B)P(C) + 0
P(C)
=1-P(A)-P(B) [P(AS) = 1 —P(A)]
=P(A%)—P(B)




Question199

If C and D are two events such that C c D and P(D) # 0 then the correct

statement among the following is
[2011]

Options:
A.P(C|D)>P(C)
B. P(C | D) <P(C)

C.P(C|D)=%

D. P(C | D) = P(C)

Answer: A
Solution:
We know,
C\_PCND)_PQ) ...
P(D) P(D) pD) L ¢ =P

Where, 0 <P(D) <1, hence
C
=1 >

P( ) >P(C)

Question200

Consider 5 independent Bernoulli's trials each with probability of success p. If

the probability of at least one failure is greater than or equal to %, then p lies in

the interval
[2011]

Options:

3 11
A. (Z’

»—ll»—t
\S]
| I



Answer: B

Solution:

Given that p (at least one failure) 2%

: 31
=1-p( no failure) >=—
p( oalue)_32

31
>1-p >

P =3

5 1 1
o5pP<—op<—
P =337P=3
Butp>0

Hence p lies in the interval [0, %] .

Question201

Four numbers are chosen at random (without replacement) from the set {1, 2, 3,
«.20}.
Statement -1: The probability that the chosen numbers when arranged in some

order will form an AP is ;—5

Statement -2 : If the four chosen numbers form an AP, then the set of all possible
values of common difference is ( £1, £2, £3, +4, £5) .
[2010]

Options:

A. Statement -1 is true, Statement - 2 is true; Statement -2 is not a correct explanation for Statement -1
B. Statement -1 is true, Statment -2 is false

C. Statement -1 is false, Statment -2 is true.

D. Statement -1 is true, Statement -2 is true ; Statement - 2 is a correct explanation for Statement -1.

Answer: B

Solution:

Four numbers are chosen from {1, 2, 3.....20}
n(s)=>c,

Statement-1:

Common difference is 1; total number of ways = 17
common difference is 2; total number of ways = 14
common difference is 3; total number of ways = 11
common difference is 4; total number of ways = 8
common difference is 5; total number of ways = 5
common difference is 6; total number of ways = 2
Prob. = 17+14+11+8+5+2 _ 1

= 5 -
C, 85

Statement -2 is false, because common difference can be 6 also.



Question202

An urn contains nine balls of which three are red, four are blue and two are
green. Three balls are drawn at random without replacement from the urn. The
probability that the three balls have different colours is

[2010]

Options:

A.

=3I

B.

l\)l»—-
—

[\

C. =

N
W

D.

W —

Answer: A

Solution:

n(S) ="c,
n(E)=>C, x*C, x*C,

_24x31 o

e 9
PI’ObabI|Ity—3><4><2C3—9! = X8 T

Question203

One ticket is selected at random from 50 tickets numbered 00, 01, 02, ..... ,49.
Then the probability that the sum of the digits on the selected ticket is 8 , given

that the product of these digits is zero, equals:
[2009]

Options:



Answer: D

Solution:

A = Events that sum of the digits on selected ticket is 8

= {08, 17, 26, 35, 44}

Therefore, total 5 cases when sum of digits is 8

=n(A)=>5

Event that product of digits is zero

= {00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 20, 30, 40}

=n(A N B) =1 as only 08 is the number with sum 8 and product zero

=n(B)= 14

A\ _ n(ANB)_ 1
M) e 1
Question204

In a binomial distribution B (n, p= }‘), if the probability of at least one success

is greater than or equal to ?—0, then n is greater than:
[2009]
Options:

1
" log, 4 +1log,,3

9
" log,,4 —log,,3

4
" log,,4 —log, 3

1
" log,,4 —log, 3

Answer: D

Solution:

Given that



Taking log at the base 3 /4, on both sides, we get

3 1
nlog, 4(3) < 1ot 4 15

—log,,10 -1
=n=>-log, ,10= = —
loglo(f—‘) log, (3 —log, 4
snxl
log, 4 —log, 3
Question205

A die is thrown. Let A be the event that the number obtained is greater than 3.
Let B be the event that the number obtained is less than S. Then P(A U B) is
[2008]

Options:
3

A. 3

B.0

C.1

2
D. 3
Answer: C

Solution:

A (number is greater than 3) = {4, 5, 6}
_3_1

=P(A) )

B( number is less than 5) = {1, 2, 3,4} =P(B) =

[N F N
wWIN

~ANB= {4

=>P(AﬂB)=é

~P(A UB)=P(A)+P(B) - P(A N B)
1,2 1_3+4-1_

2 3 6 6

Question206

It is given that the events A and B are such that P(A) =1, P(A | B) =1 and
P(B | A) = 2. Then P(B) is
[2008]

Options:



AN =

W | —

C.

W

1
D'§

Answer: B

Solution:

Given that P(A)=1/4, P(A/B) = %, PB/A)=2/3

By conditional probability,
P(ANB)=P(A)P(B/A) =P(B)P(A/B)

1.2 1 1
= xZ=PB)x ~ >PB) =~
7 37 EBx 3 =PB) =3

Question207

Two aeroplanes I and II bomb a target in succession. The probabilities of I and
II scoring a hit correctly are 0.3 and 0.2, respectively. The second plane will
bomb only if the first misses the target. The probability that the target is hit by
the second plane is

[2007]

Options:
A.0.2
B. 0.7
C. 0.06
D.0.14

Answer: D

Solution:
Given that P(I1)=0.3 and P(I11) = 0.2

~PA)=1-03=0.7 B B
~ The required probability =PI N11)=P1).PII1) =0.7x0.2=0.14

Question208



A pair of fair dice is thrown independently three times. The probability of
getting a score of exactly 9 twice is
[2007]

Options:
A. 8/729
B. 8/243
C. 1/729
D. 8/9.

Answer: B

Solution:

The sample space of pair of fair dice is thrown,
S=(1, 1), (1,2)1, 3)....= 36

Sum 9 are (5,4),(4,5),(6,3),(3,6)

P(score 9) = % = é

Number of trial =3

2
therefore Probability of getting score 9 exactly twice = 3C2 x (é) ) ( 1- l) =3y

L
9) 2179
_320 11

X X

NeJ o)

1
9

Question209

At a telephone enquiry system the number of phone calls regarding relevant
enquiry follow Poisson distribution with an average of 5 phone calls during 10
minute time intervals. The probability that there is at the most one phone call
during a 10-minute time period is

[2006]

Options:

AL
58

U1|O\
(9]

Answer: D



Solution:

From poission distribution
P(X =r)="1
r!

Given mean (m) =5

P (at most 1 phone call)

=P(X <1)=P(X =0)+P(X =1)

=e_5+5Xe_5:6—5
(5]

Question210

Three houses are available in a locality. Three persons apply for the houses.
Each applies for one house without consulting others. The probability that all
the three apply for the same house is

[2005]

Options:

2
A5

1
B.§

8
C. 9

7
D. 5
Answer: B

Solution:

1

Probability of particular house being selected = 3

P( all the persons apply for the same house )

:(lxlxl)3:l_
3 3°3)7°9

Question211

Let A and B be two events such that P(A U B) = é,P(A NB) = % and P(X) = %,

where A stands for complement of event A. Then events A and B are
[2005]

Options:



A. equally likely and mutually exclusive
B. equally likely but not independent

C. independent but not equally likely

D. mutually exclusive and independent

Answer: C

Solution:

P(AUB) = ,P(AﬂB)=%andP(K)=él—1
S a3
SP(AUB) =2, P(A) =3

Also =P(A UB)=P(A)+P(B) -P(A N B)

G| —

=SP(A)P(B) =

Hence A and

Question212

A random variable X has Poisson distribution with mean 2 . Then P(X > 1.5)

equals
[2005]

Options:

2
A%

Answer: C

Solution:

From poission distribution, probability of getting k successes is
K

Px=k)=e o

Given mean (1) =2

Px>2)=1-P(x=0)-P(x=1)

A Ay _,_3

=l—-e"—e (F) 1 ?



Question213

The probability that A speaks truth is %‘, while the probability for B is 43? The

probability that they contradict each other when asked to speak on a fact is
[2004]

Options:

4
A.g

B.

| —

c.L
D. 3

Answer: C

Solution:

A and B will contradict each other if one speaks truth and other false . So, the required probability

> > 4 3 4\3

+ =Z(1-2)+(1-2)=2

P(A N B)+P(A NB) 5(1 4) (1 5)4
4 1,1.3_7

= x_+ix2=_"_

5 4 5 4 20

Question214

The mean and the variance of a binomial distribution are 4 and 2 respectively.
Then the probability of 2 successes is
[2004]

Options:

28
A. ﬁ

219
B. ﬁ

128
C. ﬁ

37
D. ﬁ

Answer: A



Solution:

Given that mean =np =4 and variance =npq=2
=>p=q=%and n=_§

~P(2 success ) = gcz(%)6(%)2

_28_28
X 256

Question215

A random variable X has the probability distribution:
X 1 2 3 o 5 6 7 8

p(X):1 02 02|01 01| 02| 01| 01| 0.1

For the events E = { X is a prime number } and F = {X <4},the P(E UF) is
[2004]

Options:
A.0.50
B. 0.77
C.0.35
D. 0.87

Answer: B

Solution:

P(E)=P(20or3or5or7)
=0.23+0.12+0.20+0.07 = 0.62
P(F)=P(lor2or3) =0.15+0.23+0.12=0.50
P(E NF)=P(20r3) =0.23+0.12=0.35

We know that

P(E UF)=P(E)+P(F)-PE NF)
=0.62+0.50—-0.35=0.77

Question216

Five horses are in a race. Mr. A selects two of the horses at random and bets on
them. The probability that Mr. A selected the winning horse is
[2003]

Options:



1
D.g

Answer: A

Solution:

Let 5 horsesare H ,H,, H,,H,and H.

Total ways of selecting pair of horses be = 5C2 =10[i.e.H H,,H H, HH, HH,
HH,HH,HH,HH,HH,HH,]

Any horse can win the race in 4 ways

(e.g.forH :H H, HH,,HH,HH;)

Hence required probability = % =25

Question217

Events A, B, C are mutually exclusive events such that P(A) = %, P(B) = i‘x

and P(C) = é_zx The setof possible values of x are in the interval.
[2003]

Options:

A.[0,1]

B. [

W | —
N —
[ —

@
W | —
W
[

D.

UJ|»—A
W

|

Answer: B

r 1
W —

Solution:

1-2x
2

Given that P(A) = gx 1 pB)= F and P(C) =

We know that 0 <P(E) <1




Also for mutually exclusive events A, B, C
P(AUBUC)=P(A)+P(B)+P(C)
3x+1 , 1-x | 1-2x

PAAUBUCQC)= + +
=P © 3 4 2
'_'0§1+3x+1—x+1—2x§1

3 4 2

0<13-3x<12=>1<3x<13

:lgxsﬁ ...... (iv)
3 3

From (i), (ii), (iii) and (iv), we get

Tex<laxe [1,1]
3 2 3°2

Question218

The mean and variance of a random variable X having binomial distribution
are 4 and 2 respectively, then P (X =1) is
[2003]

Options:
1
A. i

B L

Answer: B

Solution:

Given that np =
npq=2=q=

Question219



A and B are events such that PAUB)=3/4,P(ANB)=1/ 4,P(K) = % then
P(ANB)is

[2002]

Options:

A.5/12

B. 3/8

C.5/8

D. 1/4

Answer: A

Solution:

We know that P(A U B) =P(A)+P(B)—P(ANB)

:% =1-P(A)+P(B) - % [+P(A) = 1 —P(A)]

=>1=1—§+P(B)=>P(B)=§

Now, P(A N B) =P(B) - P(A N B)
2 1_5

Question220

A problem in mathematics is given to three students A, B, C and their respective
probability of solving the problem is %, % and }1. Probability that the problem is

solved is
[2002]

Options:

3
A'Z

1
B'E

2
C.3

1
D.§

Answer: A

Solution:



Given that P(A) = % P(B) = % andP(C)=~; PAAUBUC) =1-P(A)P(B)P(C)

1.
47

=1—(1—l)(1—l)(1—l):1_1XZX§:§
2 3 1 27374 1

Question221

A dice is tossed 5 times. Getting an odd number is considered a success. Then the
variance of distribution of success is

[2002]

Options:

A. 8/3

B. 3/8

C.4/5

D. 5/4

Answer: D

Solution:

The experiment follows binomial distribution with
n=>5p=3/6=1/2.

q=1-p=1/2;

~ Variance = npq = 5/4.




