Probability

Questionl

A student studies for X number of hours during a randomly selected school day. The probability that X
can take the values, has the following form, where k is some constant.

0-2, ifz =0

P(X =2z) = ke, ifz=1or2 The probability that the student studies for at most two hours
k(6 —z), ifx=3o0r4
0 otherwise

is MHT CET 202,5 (5 May Shift 2)
Options:

A.0.1

B.0.5

C.03

D. 0.7

Answer: B

Solution:

First find k from total probability = 1.
P(0)=0.2, P(1)=Fk, P(2)=2k P(3)=3k P(4) =2k
0.2+k+2k+3k+2k=1 = 024+8k=1=k=0.1
Probability of at most two hours:
P(X <2)=P(0)+ P(1)+ P(2) =02+ k+ 2k = 0.2 + 3(0.1) = 0.5.

Answer: (.5.

Question2

If X ~ B(35,p) such that 7P(X = 0) = P(X = 1) then the value of % is equal to MHT CET 2025
(5 May Shift 2)
Options:

3125
A 7776

B. 3125

C.7776

625
D. 1296

Answer: B

Solution:
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Given X ~ Bin(35, p).
Condition:
TP(X =0)=P(X =1) = 7(1-p)* = 35p(1 — p)™
= T1l-p)=3p=>p=3% g=1-p=4.

Now

P(X =15) (%)piig E (E)a

P(X =20)  (B)p20gis — (3 \p

since (1) = (3).
P(X =15) (5;"6

L L) =5%=3125.
P(X = 20) l;"ﬂ)

Answer: 3125.

Question3

Two cards are drawn successively with replacement from fair playing 52 cards. let X denote number of
kings obtained when two cards are drawn, then E (X2) = MHT CET 2025 (5 May Shift 2)

Options:

24

26

27
C. 169

28

Answer: D

Solution:

Let X ~ Bin(2,p) with p = 5—'12 = 1_13 (king on each draw, with replacement).

E[X? = Var(X) + (E[X])®

1 12 24 1 2
Var(X) =np(l —p) =2- — - = = 2% EX]—np-2. = — =
£(X) =np(1—p) 3 13- 169 CXI=mp 13 13
2
_ 24 2\ 24 4 28
EX?]—.—— - ===t === -
- 169 \13 169 169 169
28
Answer: —.
169
Question4

Three numbers are chosen at random from numbers 1 to 20 . The probability that they are consecutive

is MHT CET 2025 (5 May Shift 2)
Options:

A =

B. &

C. =

D. >
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Answer: C

Solution:

Choose 3 numbers without order from {1,...,20}.
Total ways: (2::]) = 1140.

Consecutive triples are {1,2,3},12,3,4}, ..., {18,19,20}: there are 20 — 3 + 1 = 18 such sets.

So,

18 18 3
P(consecutive) = —— = —— = —.
( 3) 1140 190

L3
Answer: .

Questions

In a meeting 70% of the members favour and 30% oppose a certain proposal. A member is selected at
random. We take X = 0 if he opposed the proposal and we take X = 1, if the member is in favour. Then
variance of X is MHT CET 2025 (27 Apr Shift 2)

Options:
A2
B. %

21

23

Answer: C

Solution:
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Variance of X

Step 1: Define the probability distribution

The random variable X can take values 0 or 1.
The probability of a member opposing the proposal is AX = 0) = 30% = 0.3.
The probability of a member being in favour is AX = 1) =70% = 0.7,

Step 2: Calculate the expected value (mean) of X
The expected value E(X)is calculated as:

EX) =Y x,AX=x)=(0x03)+(1x07)=0+07=07
So, = E(X)=0.7.

Step 3: Calculate the variance of X
The variance of X, denoted as Var(X) or oz, can be calculated using the formula:
Var(X) = E(X?) — [EQOF
First, calculate E(X2):
E(X? = Z CAX=x)=(*x03)+(1*x0.7)=(0x0.3)+(1x0.7)=0.7
Now, calculate the variance:

Var(X) = 0.7 —(0.7)" = 0.7 - 0.49 = 0.21

21
As a fraction, 0.21 = —.
s a fraction 100

Alternatively, for a Bernoulli distribution (which this is, with p = 0.7), the variance is
given by Var(X) = p(1 — p).

Var(X)=0.7x(1-07) =07x03=021= %

Answer:

. 21
Th t opti C) —.
e correct option is ( }ll]'I]

Question6

For the following probability distribution, the standard deviation of the random
variable X is
X 2 3 4

PX=x)| 0.2 |05 |03
MHT CET 2025 (27 Apr Shift 2)

Options:
A. 0.7 cubic units

B. % cubic units

C. % cubic units

D. 27 cubic units

Answer: A

Solution:
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Mean g = 2(0.2) + 3(0.5) + 4(0.3) = 3.1.

E[X?] = 4(0.2) + 9(0.5) + 16(0.3) = 10.1.

Variance = E[X?] — p? = 10.1 — 3.1° = 10.1 — 9.61 = 0.49.
Standard deviation = M = 0.7.

Answer: (1.7 {units, not “cubic units").

Question7

If 6 boys and 3 girls are to be seated on chairs for a photograph, then the probability that the end seats
are occupied by the girls and no two girls are side by side is MHT CET 2025 (27 Apr Shift 2)

Options:

13
A %

51
B. 5

49
C. %

19
D. %

Answer: A

Solution:

s Total arrangements of 9 people: 9!
* Hequired: Ends must be girls, and no two girls together.
Count the number of favorable ways:
* Place 6 boys first: These can be arranged in 6! ways.
* This creates 7 gaps (before, between, after boys) for girls.
* Choose ends for girls: both must be used.
* Select 1 more gap from the remaining 5 (since ends are chosen, only 5 remain): (D
s Arrange girls in these 3 places: 3! ways.
So, favorable = 6! x 5 x 3L
Total ways with no restrictions on arrangement = 91.
Probability:

6! x5 x 3! 720 x5 x 6 21600 13

Probability = = - = — =
h 9! 362880 362880 16

Question8

The probability that an event A happens in a trial is 0.4 . If three independent trials are made, then the
probability that A happens at least once is MHT CET 2025 (27 Apr Shift 2)

Options:
A.0.784
B. 7.452
C.7.545
D. 7.752

Answer: A
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Solution:

Step 1: Define probabilities

The probability of event A happening in a single trial is AA) =04,
The probability of event A not happening in a single trial is
AAY=1-PAA)=1-04=0.6.

Step 2: Calculate the probability of A not happening at all in three
trials

Since the trials are independent, the probability that A does not happen in any of the
three trials is the product of the individual probabilities:

P(A never happens) = AA") x AA") x AA) = (0.6)°
P(A never happens) = 0.216

Step 3: Calculate the probability of A happening at least once

The event "A happens at least once" is the complement of the event "A never
happens”. The sum of the probabilities of an event and its complement is 1.

AA happens at least once) = 1 — A{A never happens)
A(A happens at least once) = 1 — 0.216
A(A happens at least once) = (.784

Answer:

The correct probability is 0.784,

Question9

An urn contains 6 yellow balls and x black balls. When two balls are drawn at random, the probability
that both are yellow is 25—6, then the value of z is MHT CET 2025 (27 Apr Shift 2)

Options:
A.S

B. 11

C.7

D.9
Answer: C

Solution:

Let total balls be 6 + .

9 15 30

P(both yellow) = =2 — _ =
(both yellow) (62':) G ;:2[.-= x) (z+6)(z +5)

. 5.
Set this equal to 55:

30
0@ 26 = T80 =5(z +6)(x+5) = 156 = (x +6)(x+5)
£ =0 a ] <0

22411z +30—-156 =0 = 2°+ 11z — 126 =10

—11 + /121 + 504 —11+25
r = =

2 2

So, @ —.

Question10
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A fair coin is tossed a fixed number of times. If the probability of getting 5 tails is same as the
probability of getting 7 tails, then the probability of getting 3 tails is MHT CET 2025 (26 Apr Shift 2)

Options:

A44

913

B. 55

o0

55

44

Answer: B

Solution:

Let the number of tosses be n.
For a fair coin, P(k tails) = (2) j2n,

Given P(5 tails) = P(T7 tails) = (3) = (3).

By symmetry of binomial coefficients, this holds when 5 + 7 =n = n = 12.

Then
12
oo g (3) 220 55
P(3 tails) = S5 = 1596 ~ 210
55
Answer: ﬁ
Questionl1

A fair n faced die is rolled repeatedly until a number less than n appears. If the mean of the number of

tosses required is 5, then n = (wheren € N) MHT CET 2025 (26 Apr Shift 2)

99
Options:
A. 4
B.6
C.8
D. 10

Answer: D

Solution:

Let a "success” be rolling a number < n (ie., anyof 1,...,n — 1)

nl

Success probability per roll: p = ==

1

The number of rolls until the first success is geometric with mean P

Given mean = %:

T T

n—1 9

Answer: 10.

— = 9=n—-1 = n=10.

Question12
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A random variable X has the following probability distribution :

X=z | 1 [ 2][3]4
P(X=2z)|0-1]0-2]0-3[0-4

The mean and standard deviation of X are respectively

MHT CET 2025 (26 Apr Shift 2)
Options:

A.2and3

B.3and 1

C.3and V2

D.2and 1

Answer: B

Solution:

Mean E[X] = 3" zp(z) = 1(0.1) + 2(0.2) + 3(0.3) + 4(0.4) = 3.
E[X?] = 1%(0.1) + 22(0.2) + 3%(0.3) + 4%(0.4) = 10.
Variance = E[X?] — E[X]? = 10 — 3% = 1 = standard deviation — /1 = 1.

Answer: 3 and 1.

Question13

The probability that a non leap year selected at random will contain 52 Saturdays or 53 Sundays is
MHT CET 2025 (26 Apr Shift 2)

Options:

1
Al

6
B.;
2
C 7

5
D.2

Answer: B

Solution:

In a non-leap year there are 365 — 52 weeks +1 day.

So every weekday occurs 52 times, and exactly one weekday occurs 53 times—the weekday of January 1.

s  There are 52 Saturdays unless the extra day is Saturday (then there are 53).
= P(52 Saturdays) = g

s There are 53 Sundays only if the extra day is Sunday.
= P(53 Sundays) = %

If the extra day is Sunday, both events occur (52 Saturdays and 53 Sundays). 5o

6
- =

P(52 Sat or 53 Sun) = = +

6
7

1
7

=1| =
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Question14

A box contains 8 red and  number of green balls. 3 balls are drawn at random, if the probability that 3
balls being red is 1—75 then number of green balls is MHT CET 2025 (26 Apr Shift 1)

Options:
A.2

B.4

C.3

D.5
Answer: A

Solution:

Let total balls be 8 + .

P(3red) = i’q— = l = (8_'—1) = (3).-, = = 56;15 = 120.
( 5 ) 15 3

i i
Solve (3) = 120 = 2 1 2 _ 190 = n(n — 1)(n — 2) = 720.

n=10works(10-9 .8 = 720, so8 + ¢ = 10 = = = 2.

Number of green balls: 2.

Question15

T

5 Hif0<z <4

0 , otherwise
F(0-5),F(1-7) and F(5) is respectively MHT CET 2025 (26 Apr Shift 1)

The following is p.d.f. of continuous random variable X f(z) = { Then

Options:

A 5,1,0-18

B. 0.0156,0.18,1
C.0-18,0-0156,1
D.1,0-0156,0- 18
Answer: B

Solution:

For f(#) = § on 0 < & < 4 and 0 otherwise, the CDF is
0, z <0,

e = [ gwa= [l B s

g 8 16
1, >4,

So,
e F(0.5) = %5 _ 025 _ 0015625 ~ 0.0156
s F(L7) =1L — 28 _ 0.180625 = 0.18

« F(5)=1

Answer: (.0156, (.18, 1.
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Question16

The cumulative distribution function of a discrete random variable X is

X=z|-4|-2| 0 2 4 6 8 |10
FX==2)|01|03|05|065|0.75|085|090]| 1

P(X<0)

then PXS0) —

MHT CET 2025 (26 Apr Shift 1)
Options:

A 3

B.1

C.1

D. 3

Answer: B

Solution:

X=z|-4|-2|0 2 4 6 8 |10
FX=2)|01|03|05|0.65|0.75|085|090| 1

Step 1:
P(X <0)=F(0) =05
Step 2:
PX>0)=1-P(X<0)=1—05=0.5

Step 3:

P(X<0) 05

P(X>0) 05
Answer: 1

Question17

The probability that a person is not a sportsperson is %. Then the probability that out of the 6 members

of the family, 5 are sportspersons is MHT CET 2025 (26 Apr Shift 1)

Options:

Answer: A

Solution:
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Let p = Pr(sportsperson) = 1 — ?13 = % and g =

For 6 people, probability exactly 5 are sportspersons:

(3
Answer: | — | .
6

6Y P
plg =6
5 rq

5

6

1

5

) (

1
6

)=

5

6

Question18

Consider the probability distribution

X==z

1

2

3

4

P(X =z)

K

2K

K?

2K

5K2

Then the value of P(X > 2) is

MHT CET 2025 (25 Apr Shift 2)

Options:
A L
B. L

C.

D=

23
D. 5

Answer: C

Solution:

Normalize to find K:

. 2
1 1
P(X >2)=P(3)+P4)+P(5)=K>+2K + 5K = 6K>+2K = 6 (—) +2( )

K+2K+K*+2K +5K>=1 = 5K +6K* =1

6K +5K —1=0= K =

-5+ 7T
12

(positive root)

6 6

Question19

36 6 36 LA

1

A player tosses two coins. He wins Rs. 10, if 2 heads appears, Rs. 5, if one head appear and Rs. 2 if no
head appears. Then variance of winning amount is MHT CET 2025 (25 Apr Shift 2)

Options:
A.385
B.5.5
C.8.25
D. 44.00

Answer: C
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Solution:

Outcomes for two fair coins:

« HH:win 10with P = 1/4

e HTorTH:win 5with P =1/2
e Th:win2with P =1/4

5 4 1 1 1 E
EX]=10-1+5.1+2.1-55

E[X? =100-}+25-3+4-1 =385
Var(X) = E[X? - E[X)> = 38.5 — 5.57 — 38.5 — 30.25 — 8.25

Variance = 8.25.

Question20

The probability that a student is not a swimmer is % The probability that out of 5 students selected at
random 4 are swimmers is MHT CET 2025 (25 Apr Shift 2)

Options:

Answer: A

Solution:

Letp = Pr(swimmer) =1 — % = %

5 a°

For 5 students, probability exactly 4 are swimmers:
4 4. 4
5 el 1 4
4
p(l—p)=5{—- —|l=(=] -
(ran=s(5) ) (5)
(5)
Answer: | — | .
5

Question21

A doctor assumes that patient has one of three diseases d1, d2 or d 3. Before any test he assumes an
equal probability for each disease. He carries out a test that will be positive with probability 0.7 if the
patient has disease d1, 0.5 if the patient has disease d2 and 0.8 if the patient has disease d3. Given that
the outcome of the test was positive then probability that patient has disease d2 is MHT CET 2025 (25
Apr Shift 2)

Options:

A.

N

B.

N[ =

C.

ot =
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1
D. 7
Answer: A

Solution:

Let diseases d, do, d3 be equally likely: P(d;) =

1
T

0.5 0.5

Using Bayes:
P(+ | d2)P(d2) 0.5 %
P(dﬂ_)_\—ﬂ = 1 =1 T =~ n- =5 =
Yoo P(+|d)P(d;) 07-53+05-3+08-3 07+05+08 2
Question22

If a random variable X has the following probability distribution of X

X==z 0|12 |3 |4]|5

6

7

PX=2z)|0|k|2k|2k|3k |k

2k>

7k? + k

Then P(X = 6) =

MHT CET 2025 (25 Apr Shift 1)
Options:

19
A 100

81
B. 100

9

91
D. 100
Answer: A

Solution:

Normalize to find k:

D P(X =) = k+2k+2k+3k + k+ K + 287 + (Tk® + k) = Ok + 10k* = 1

WE+9k —1=0=k=

Then

P(X=6)=P6)+P(T) =2+ (TE2+ k) =9k + k=9 (

.| 19
Answer: H

20

—9+11 1

10

10°

1 )2 1 9 10

Question23

L
il

. 19
10~ 100 100 100

A family has 3 children. The probability that all the three children are girls, given that at least one of
them is a girl is MHT CET 2025 (25 Apr Shift 1)

Options:

A.

|~

B.

|
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1
C 7

2
D.7

Answer: C

Solution:

Let G=girl, B=boy, each child independent with P(G) = P(B) = %
P(all 3 girls) = (1) = 4
P(at least one girl} = 1 — P(all boys) = 1 — (%}1 = %

By conditional probability:

P(all 3 girls | at least one girl) =

7

sul=afanl—

Question24

A pair of fair dice is thrown 4 times. If getting the same number on both dice is considered as a success,
then the probability of two successes are MHT CET 2025 (25 Apr Shift 1)

Options:

25

25
B. %

25

25

Answer: A

Solution:

Each throw is a success (a double) with probability p = % = %

Ovwer 4 independent throws, probability of exactly 2 successes:

N 2o () (L 25y’ g 1.2 25
y —p) = - -] =6-—— =—".
2 )P F 2)\6) \6 ’"36 36 216

25
Answer: —

216

Question25

Let X denote the number of hours you study on a Sunday. It is known that.
0-1 ,ifz=0

kx ,ifr=1or2
k(b —=z) ,ifxz=3o0r4

0 , otherwise
least two hours on a Sunday is MHT CET 2025 (25 Apr Shift 1)

where Kk is constant. Then the probability that you study at

Options:
A.0.55

B.0.15
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C.0.75
D. 0.3

Answer: C

Solution:

First find k from normalization:
P(0)=0.1, P(1) =k, P(2) =2k, P(3) =2k, P(4) =k
01+k+2k+2k+k=1 = 01+6k=1 = k=0.15.
“At least two hours” means X > 2:

P(X >2) = P(2) + P(3) + P(4) = 2k + 2k + k = 5k = 5(0.15) = [0.75].

Question26

If A and B are independent events such that P (AN B') = % and P (A' N B)

CET 2025 (23 Apr Shift 2)
Options:

A.

| w

B.

(SN

C.

S

2
D. 5
Answer: C

Solution:

leta = P(A) and b = P(B). Independence gives

/ 3 / 8
=all—b)= — N =(1- = 5"
P(ANB)=a(l—0) 25" P(A B)=(1—a)b 25
From these,
ub—a—i— —i_—,\ u—b——£—>b—u+£.
2 25 5 5

Plug into ab = a — %

1 3 3
u(u.——)—u.—— = 2502 —20a+3=0 = a="=
5 25 5

Both satisfy the conditions: among the choices given, the valid value is

1
=

Question27

The probability distribution of a random variable X is given by

X=ux 0o 1 2 3 4
P(X=xz;)[04]03]01]01]0.1

Then the variance of X is MHT CET 2025 (23 Apr Shift 2)

Options:

=, then P(A) = MHT
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A.1.76
B.2.45
C.3.2
D. 4.

Answer: A
Solution:
Compute E[X] and E[X?]:

E[X] = 0(0.4) + 1(0.3) + 2(0.1) + 3(0.1) + 4(0.1) = 1.2

E[X? =0+ 1(0.3) + 4(0.1) + 9(0.1) + 16(0.1) = 3.2

Variance:

Var(X) = E[X?] - E[X]? = 3.2 - (1.2)? = 3.2 — 1.44 = 1.76.
Answer: 1.76.
Question28

A random variable X has following p.d.f.
fx)=kz(l—2),0<z<1

and P(z > a) = %; then a =

MHT CET 2025 (23 Apr Shift 2)
Options:

A 3
B.2
c.i
D. ;

Answer: A

Solution:

First normalize f(z) = kx(1 — z) on [0, 1]:
1 2 37t ] ;
: . 1 1 k
1_ka(1—a.-)d1-_k A (A - I A
0 2 31, 2 3 6
Then
22 3y !

1
P(X > a) = / 6a(l —x)de = 6 (? - ""—5) =1-3a®+ 24%

Set1 — 3a? +2a® = ?:

1
5da® —Bla?+7=0 = a-— 3

Answer: .
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Question29
Ifz ~ B (6, 1), then p(|z — 2| < 1) = MHT CET 2025 (23 Apr Shift 2)

Options:

31
A 5

41
B. 7

51
C. &

63
D. &

Answer: B

Solution:

Here X ~. Bin(6, %)
X -2/<1 <« Xe{1,2,3}.

fi

P(X  (1,2,3)) (§) + Eg) +(0) 6+15+20 41

64 T4

k"
Answer: Wl

Question30

Bag I contains 3 red and 2 green balls and Bag II contains S red and 3 green balls. A ball is drawn from
one of the bag at random and it is found to be green. Then the probability that it is drawn from Bag I is
MHT CET 2025 (23 Apr Shift 1)

Options:

8
A+

12
B. 37

14
C 31

16
D. 37

Answer: D

Solution:

Choose a bag at random: P(I) = P(II) = %

« P(green|I)=2
e P(green | II) = %

By Bayes,
P(green | I)P(I) 2.1 16
P(I = -5 —
(I green) = 5 e TP (1) + Plgreen | NP (T) 2145173
16
Answer: —.
Question31

In a game a man wins 40 if he gets 5 or 6 on a throw of a fair die and loses T 20 for getting any other
number on the die. If he decides to throw the die either till he gets a five or six or to a maximum of three
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throws, then his expected gain/loss (in rupees) is MHT CET 2025 (23 Apr Shift 1)

Options:
A.-10
B. 10
C.0
D.1

Answer: C

Solution:

Let success = getting 5 or & (prob p = %}, failure otherwise (g = %]. He stops after a success or after 3

throws.
Qutcomes (total gain):

*  Success on 1st: +40 with prob p.

e Fail then success: —20 + 40 = 420 with prob gp.

e Fail, fail, success: —20 — 20 + 40 = 0 with prob qz;p.
o Fail all three: —20 — 20 — 20 = —60 with preb ¢*.

Expected gain:

1 2 1
E_4np+2qu—n-q2p—ﬁnq“_4(1-q—zn-_—;-Ti — 60

Expected gain/loss = 0.

40 40 480

59 T

Question32
Let mean and standard deviation of probability distribution
X=z|-3|0|1]|a
PX=2)| 7| K[43

be p and o respectively andifo — = 2theno =

MHT CET 2025 (23 Apr Shift 1)
Options:

A.

(19N

B.

SIS

C.

N[~

D.

[V]=)

Answer: C

Solution:
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First make the distribution valid:

1
—+K+————l—>K_F.
1]
Mean and second moment:
1 1 a
=(-3)-+0-=-4+1--+a-=—=+—
p=(3) Y37 7273
1 5 af
E[X =07 +0+1-+a%; ;+f—;
Variance:
= 2 2 2 [s
3 5 o a 1 2ox o )
P SIS R R
7 I=w=3+3 y 2 9 31

Givenog — p = 2:

202 o 9 (a 1)
Vo T371

3 2
With the table’s increasing order (so « > 1), take @ = 6.
Then
/2-3Ei+ﬁ 9 f8 b 9T
V9 T3T1 N 172

Answer: .

Question33

A fair coin is tossed 100 times. The chance of getting a head even number of times is MHT CET 2025
(23 Apr Shift 1)

Options:
A g
B. 3
C. 3

D.

|

Answer: C

Solution:

For a fair coin tossed 100 times, the number of heads follows a binomial distribution B({100, %]

The probability of getting an even number of heads can be computed using the fact that for a binomial

distribution, the probability of an even number of successes is % due to symmetry.

Therefore, the probability of getting an even number of heads in 100 tosses is:

1
2l

Question34

Four defective oranges are accidentally mixed with sixteen good ones. Three oranges are drawn from
the mixed lot. The probability distribution of defective oranges is MHT CET 2025 (22 Apr Shift 2)

Options:

A.
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X ol1[2]3
28 8 8 1
PX=2) % |s|w|®
B.
X ol1]2]3
28 8 8 1
PX=2) % |w|%|®
C.
X 0ol1] 2|3
28 8 1 8
PX=2)|% |5 |2 |m
D.
X 0 ]1]2
1 8 8 28
PX=2) |5 |5 |1 |5
Answer: B
Solution:

Use the hypergeometric distribution. If X = number of defective oranges in 3 draws from 4 defective and 16

good (without replacement),

4y 16
P(X_k)—w, k=0,1,2,3.
(3)
Compute:
. pr_g. D) 2
@) "5
I O
4326 g
- P[X—Z)—(Z)(L)_—
% 95
. px—g- W) 1
TTE) T
So the distribution is:
X Jo 1 2 3
PX—92 & & &

Question35

In a box containing 100 apples, 10 are defective. The probability that in a sample of 6 apples, 3 are
defective is MHT CET 2025 (22 Apr Shift 2)

Options:
A.0.1548
B. 0 - 1458
C. 0.01854
D. 0.01458

Answer: D

Solution:
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Use the hypergeometric model (sampling without replacement):

10y (90 120 x 117,480
R e (T
6 i

Question36

Three urns respectively contain 2 white and 3 black, 3 white and 2 black and 1 white and 4 black balls.
If one ball is drawn from each urn, then the probability that the selection contains 1 black and 2 white
balls is MHT CET 2025 (22 Apr Shift 2)

Options:

13

37
B. 125

28
C. m

33

Answer: B

Solution:

Let the urn probabilities be:

s Un1@W3B:P(W)=2% P(B)="1
+ Um2@3w2B;: P(W) =2, P(B) =2
+ Um3(1w4B): P(W) =1, P(B) =

I kD s

5
Exactly one black (and thus two white) can occur in three ways:

1. Bfrcrmurn1:'_3-'g-é—lr
] 5] 125

2. Bfrcrmurn2:2-%-L—i

3. Bfromumn3: £ -5 -z = 15

) 37
Sum: 2 1'12__.:‘4 = E s
Question37

If a random variable X has p.d.f.

2 .
0 , otherwise

and f(2) = 2, then the values of a and b are, respectively

MHT CET 2025 (22 Apr Shift 2)
Options:

A.11,-10

B. —9,10

C.

)

S
oot

D.9,-8
Answer: B

Solution:
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We need [ to be a valid pdf and satisfy f(2) = 2.
1. f(2) =L 1 p2) —2a+2b=2=a+b= 1.
2. Normalization on [1, 3]:

b, b 13
22+ —31 -1+ 20-1)= =2 +4b—1.
3 L6 2 3

3 2

ar

— +bx | de =
/1(2“1)‘ 6" 2

Solve withb = 1 — a:

13
.—;‘—4{1—@_1 = %_—3 = a=-9, b=10.

Answer: (—9, 10).

Question38

In a single toss of a fair die, the odds against the event that number 4 or 5 turns up is MHT CET 2025
(22 Apr Shift 1)

Options:
A.2:1
B.1:3
C.2:3
D.1:1

Answer: A

Solution:

Event £ = {4,5} on a fair die: P(E) =
Odds against E = P(E*) : P(E) = % :

Lol TlbE
b el
—

Answer: 2: 1.

Question39

The p.df. of a continuous random variable X is

f(z) = f—; if —3<z<3
0 otherwise

Then P[|X]| < 2] =

MHT CET 2025 (22 Apr Shift 1)
Options:

A %
B. &
c.2

D. o
Answer: C

Solution:
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Question4(

A coin is tossed until one head appears or a tail appears 4 times in succession. The probability
distribution of the number of tosses is MHT CET 2025 (22 Apr Shift 1)

Options:

A.

X i 2 3 4
eI HHEE
B.

X 1 2 3 4
PX=2)| 7|3 |33
C.

X 1 2 3 4
-2 [ [ 4]4]3
D.

X 1 2 3 4
PX=2)|7|5|%|%
Answer: D

Solution:

Let X be the number of tosses until the process stops (first head appears or 4 consecutive tails).
Possible lengths: 1, 2, 3, 4.

. X—l:firsﬂossisH.P—%.
+ X=2THP=1
s X=3TTH. P=1"L

o X = 4 either TTT H (first head on toss 4) or TTTT (4 tails). P =

sl-
Sl=
o | =

So the distribution is

X 1 2 3 4
PX=2)|7|1|%|%

Question41

The probability that a certain kind of component will survive a given test is % The probability that at

most 2 components out of 4 tested, will survive is MHT CET 2025 (22 Apr Shift 1)

Options:

A 3L
5

32
B. oy
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C. 3
D. 3
Answer: C

Solution:

Let X ~ Binomial(n = 4,p = ).
We want P(X < 2) Zk 0( )pF(L—p)* Fwithl —p= 5.

“){% (e (

1 24 33 33

T8l 81 81 81 3t

=
Sl=

. 33 .
Answer: F (i.e., 57 )

Question42

If A, B, C are mutually exclusive and exhaustive events of a sample space S such that P(B) = %P(A)

and P(C) = %P(B), then P(A) = MHT CET 2025 (21 Apr Shift 2)

Options:
A %
B. %
C. =
D. &
Answer: A

Solution:

let P(A) =
Given P(B) = %a and P(C) = éP[B] =z
Since A, B, C' are mutually exclusive and exhaustive:

atdat+da=1= Ba=1=

SoP(A) =| 2|

Question43

The c.d.f of a discrete random variable X is

X -3|-1] 0 1 3 5 7

F(X=x)|01]03|05]|0.65]0.75 [ 0.85 | 0.90

PX—3 _
Then PX<0 —

MHT CET 2025 (21 Apr Shift 2)

Options:
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=

W=

1
c.i

1
D. 7

Answer: B

Solution:

From the cdf table:

+ P(X =-3) = F(—3) — F(previous) = 0.1 — 0 = 0.1.

e« P(X<0)=PX=-3)+P(X=-1)=01+[F(-1)—F(-3)]=01+(03-0.1) =
0.3.

So

P(X =-3) 01 [
P(X < 0) _ﬁ_'

Question44

A random variable X has p.m. f. P(X = z) = 4;’ ,z=0,1,2,3,4 and x and o2 are mean and variance

respectively of random variable X, then MHT CET 2025 (21 Apr Shift 2)
Options:

Ap=2 o2=4

B.u=2 o2=1

C.u=3, o>=4

D.pu=2, o2=5

Answer: B

Solution:

This is a binomial distribution:

4
P(X —z) = (2—3 r=0,1,2,3,4 = X ~Bin(4,3).

So
p=EX]=np=4-1-2 o =Var(X)=np(l—p)=4-1.1 =1

Answer: i = 2, o2 = L.

Question45

Numbers are selected at random, one at a time from the two-digit numbers 00,01, 02, ------- , 99 with
replacement. An event E occurs only if the product of the two digits of a selected number is 24 . If four
numbers are selected, then probability, that the event E occurs at least 3 times, is MHT CET 2025 (21
Apr Shift 2)

Options:

" (25)
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C97

D 96

Answer: C

Solution:

L

Digits product 24 occurs for the two-digit numbers 38, 83, 46, 64 only - p = ﬁ = -

With 4 independent selections (with replacement), probability of at least 3 successes:

i 3 4
1\ L (A 1)\ 24 1 96+1 [o7
p*(1—p)+p* = ) (Z2)+ (=) = 222122
(:5)” P+ (:s) (25) (25) (25) 25¢ | 25¢

Question46

A random variable X takes values 0, 1,2, 3,... with probabilities.P(X = z) = k(z + 1)(3)", kisa

constant, then P(X = 1) = MHT CET 2025 (21 Apr Shift 1)
Options:

A.

N[

B.

W=

C.

N

1
D. 3
Answer: C

Solution:

Normalize to find &:
Y P(X—az)=1=k) (z+1)(3)" =1
=0 o=l

Using 0%y (z + 1)r" = ﬁ« for |[r| < Lwith r = %

1 .
’r%)g—k‘-i—l—?k—%.
Then
P(X=1)=k(1+1)(3) =1.2.1 11}

Question47

The following is the probability distribution of X

X o 1 2 3

PX=2)| 5 | 557 | 5| 7

For a minimum value of p, the value of 5E(X) is MHT CET 2025 (21 Apr Shift 1)

Options:

Ab
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B.6
C.7
D.8

Answer: B

Solution:

First ensure all probabilities are nonnegative:

1+p. 22 2-p
Popgop> -1, P opopcr, 2
5 5 5

Thus p £ [0, 1]; the minimum is p = 0.

Compute E[X]:

>0=p<2,

2p

EX] =) 2P(X =2)= -

Sa 5E[X]| = 6 + 2p, which at the minimum p = ( gives .

1(2-2p) +2(2—p)+3(2p) 6+2p

2

Question48

Popgsp=o
g = P

If a random variable X follows the Binomial distribution B(10, p) such that 5P(X = 0) = P(X = 1),

P(X=5)
P(X=6)

then the value of
Options:

A2

B.2

12
c. L

1
D. ¢

Answer: C

Solution:

Let X ~ Bin(10,p).

Given5P(X =0) = P(X = 1)

is equal to MHT CET 2025 (21 Apr Shift 1)

5(1—p)"" =10p(1 - p)’ = 5(1—p) = 10p = p = 1.

Mow
P(x =5 (Mp'(1-p° () 1-p 252
PX=6) ~ (ra—p () » 200
Question49

A fair coin is tossed 99 times. If X is the number of times head occur then P[X = r| is maximum when

r = MHT CET 2025 (20 Apr Shift 2)
Options:
A. 48

B. 49
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C.51
D. 52

Answer: B

Solution:

The number of times a head occurs in a sequence of coin tosses follows a binomial
distribution. For a fair coin, the probability of success (getting a head) is p = 0.5. The
number of trials is n = 99.

The probability X = r]is given by the binomial probability formula:
AX=r]= (”) Pa—pnr
r
For n =99 and p = 0.5, this becomes:

AX=r]= (99) (0.5)(0.5)%" = (99) 0.5
r r

Since (0.5)% is a constant, the probability A X = r] is maximum when the binomial

coefficient (99

) is maximum.
’

For a binomial distribution with an odd number of trials n, the maximum probability

occurs at two values of r: r = n—1 and r = n;]k
For n = 99:
-1 98
) 2
+1 100
= —_— = :50
=3 2

The probability is maximum when r = 49 or r = 50.

The available options are 48, 49, 51, and 52. The value that corresponds to the
maximum probability is 49.

Answer: (B) 49

Question50

A random variable X takes the values.
0,1,2,3,........ with probability

PX=z)=k(z+ 1)1(%]= where k is a constant. Then P(X = 0) is

MHT CET 2025 (20 Apr Shift 2)
Options:
A 2

7
B. 3

19
C 35

18
D. %
Answer: A

Solution:
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Normalize to find k:

0

x=0

Using 3 (2 + 1)r" = ﬁ with r = %

1 1 25
k,m_k. -

Therefore,

P(X=2)=1=k) (¢+1)(})" =1
=0

Question51

For k = 1,2, 3 the box By contains k red balls and (k + 1) white balls. Let P (B;) = 7,P (Bz) = 5 and
P (B;) = %. A box is selected at random and a ball is drawn from it. If a red ball is drawn from it, then
the probability that it comes from box B, is MHT CET 2025 (20 Apr Shift 2)

Options:

35
A5

14
B. 35

10
C. 33

12
D. 33

Answer: B

Solution:

Let R be the event “red ball drawn".

« Bi:P(B) =1 P(R|B)=
« ByP(B;) =i P(R|B,) =
« ByP(By) =L P(R|By) =

=z wilbd wel—

By Bayes' theorem,

P(B: | R) = P(R | B)P(B)

P(R| B\)P(B,) + P(R| B,)P(B,) + P(R| By)P(B;) 1.1+

anlralaniea
EETN ERTTS

+
1l

Question52

E=

Ee o [ (8

14
IREN

Two numbers are selected at random, without replacement from the first 6 positive integers. Let X
denote the larger of the two numbers. Then E(X) = MHT CET 2025 (20 Apr Shift 2)

Options:

A.

—
i~

B. 2
c u
D. 1

Answer: A
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Solution:

Let X = max{a, b} when picking two distinct numbers from {1, 2, 3,4,5,6}.

Fork = 2,...,6, the number of pairs with maximum & is k — 1 (choose the other number from
{1,...,k—1}.
Total pairs = (g) = 15. Hence
kE—1
PX =k)=——.
15

Then

fi fi
1 1 70
E[X]_ZkP{X—kj_BZk(k—l}_E[2+fi+12—2[]+:i[l)_ﬁ_ u
k=2 k=2

.

QuestionS3

If two numbers p and g are chosen randomly from the set {1, 2, 3,4}, one by one, with replacement,
then the probability of getting p*> > 4¢ is MHT CET 2025 (20 Apr Shift 1)

Options:

A.

PN

Answer: B

Solution:

Total ordered pairs (p, ¢) with p,g = {1,2,3,4}: 16.
Count pairs with p* = 4q:

s p=1172>=4g— none

e p—=224>4g =g < 1-none

e p=30=4d4g=g< %—‘q—l.IQ(Epairs).

o p=416 =49 =qg<4-qg=1,2,3(3 pairs).
Favorable = 2+ 3 = 5.

5
T 16°

Question54

A random variable X has the following probability distribution

X:]0[1]2]3]4
P(X): |k |2k |4k |2 |k

thenthe value of P(1 < X < 4/X < 2) =

thenthevalueof P(1 < X < 4/X < 2) =
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MHT CET 2025 (20 Apr Shift 1)
Options:

A.

=4[

B.

~|o

C.

|~

D.

©|oo

Answer: B

Solution:

Step 1: Find the value of k

The sum of all probabilities in a probability distribution must equal 1.

AX=0)+ AX=D+AX=2)+ AX=3+AX=4) =1

K+2k+4k +2k+ k=1
10k =1

k=—
10

Step 2: Calculate individual probabilities
. 1 -
Using k = ﬁ' the probabilities are:

. P(X:ﬂ):%
-ax:n:%
. P[X:Z):%
-Hx=n=%
. P(X=4)=%

Step 3: Define the events

The problem asks for Al < X <4 | X <2). Letevent Abe (1 < X < 4)and event B

A
be (X < 2). The formula for conditional probability is AA | B) = F(th)ﬂ)h

Step 4: Calculate A(B)
Event B is (X < 2), which includes X =0.1,2.
AB=RAX=0+RAX=1)+RAX=2)

Step 5: Calculate A(A N B)

Event An Bis (1 < X < 4)and (X < 2). The values of X that satisfy both conditions
are X =1,2.

HANB)=RAX=1+AX=2)

Step é: Calculate the conditional probability
PANB) 610 6

AB) 710 7

AA| B)=

Answer:

Thevalueof Al <« X <4 | X <2)is g.(B}

Question55
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Two cards are drawn simultaneously from a well shuffled pack of 52 cards. If X is the random variable
of getting queens, then the value of 2E(X) + 3E (X?) for the number of queens is MHT CET 2025 (20

Apr Shift 1)
Options:

132
A. m

108

176

68

Answer: C

Solution:

Step 1: Define the random variable

Let X = number of queens in two cards drawn without replacement from a deck of 52 cards.
There are 4 queens in total.

Possible values: X = 0,1,2

Step 2: Compute probabilities

PE=0= (%) ~ 1326 111
P(X=1)= (j) (418) 192 32
() T 1326 221
4 % ,
P(X=2)= () ] N 1
(?) T 1326 221

(These sum to 1 )

Step 3: Compute E(X)
32 2 34

EX)=0-PO)+1-P(1)+2-P(2)= = —
(%) (© @) @ 221 221 221
Step 4: Compute E(X‘J)

32 4 36
E(X?) =0*P(0) -+ 1’P(1) + 22P(2) = —/— + — = —
(X%) ©0) (1) + (2) 221 221 221

Step 5: Compute 2E(X) + 3E(X?)

34 36 68 + 108 | 176
2B(X)+3E(XY) =2 — 3 — ) = ==
(X) +3E(X) (221)+ (221) 221 221

176
(4l Final Answer: —
= 221

Question56

If X is a binomial variable with range {0, 1,2,3,4} and P(X = 3) = 3P(X = 4) then the parameter ' p

' of the binomial distribution is MHT CET 2025 (20 Apr Shift 1)

Options:

@g www.studentbro.in



=

1
C. i

4
D. 4

Answer: D

Solution:

Since X ~ Bin(n = 4, p).
P(X =3)= (i);ﬁ[l —p) = 4p*(1 — p), P(X =4)= (:)p'i =ph
Given P(X = 3) = 3P(X =4)

4
4p*(1—-p)=3p* = 4(1-p)=3p = p= -

Answer: .

Questions7

Let A and B are independent events with P(B) = %, P(AUB) = %, then P (A" | B) is root of the
equation MHT CET 2025 (19 Apr Shift 2)

Options:

A 42?2 —Tz+3=0

B. 4z’ + 7z +3 =0

C.422 -3z -7=0

D.6z2 —5z+1=0

Answer: A

Solution:

Because A and B are independent,

P(BNA') P(ANB)

P(B) P(B)

P(A'|B) = —1-P(A) ==

From P(AU B) = P(A) + P(B) — P(A)P(B) with P(B) = 2 and P(AU B) = .

2 11 33 1
S = Ip=— = p=-.
5 20 5P~ 20 P=1
Thus:c—l—p—%.

The guadratic having & = % as a root is

- 2 .
42 —Te +3=0 (since4 3) (3 +3=0).
4 4

Answer: 4z — T +3 =10 (option A).

Question58

In a game, 3 coins are tossed. A person is paid 150 if he gets all heads or all tails and he is supposed to
pay %50 if he gets one head or two heads. The amount he can expect to win / lose on an average per
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game in X is MHT CET 2025 (19 Apr Shift 2)
Options:

A. 100

B.0

C. 200

D. —100

Answer: B

Solution:

QOutcomes for 3 fair coins:

* 0 heads or 3 heads (prob 1/8 each): payoff +3150
* 1 head or 2 heads (prob 3,/8 each): payoff -¥50

Expected payoff

1 1 3 3 1 6
E=150{-+-]—-50{-+-)=150-—-—50--=375—-375=0.
8 8 8 B 4 8

Answer: 0 (no expected gain or loss).

Question59

Let X be a discrete random variable. The probability distribution of X is given below

X 30110 | —10
P(X) Al B

=

and E(X) = 4, then the value of AB is equal to

MHT CET 2025 (19 Apr Shift 2)
Options:

A2

B. %
c.+
D. &
Answer: D

Solution:

Let the pmf be:

« P(X=30)=1P(X=10)=APX=-10)=B.

Normalize:%+A+B—l—>z‘1+B— ':1,

Use E[X =4:
30-14+10A-10B=4=6+10A-10B=4=A— B= -1

Solve

A+B=% A-B=-!-54=-3% B=1

3 1 3
ThuSILB—mE—
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Question60

P(X=k)

POk 1) MHT CET 2025 (19 Apr Shift 2)

If X ~ B(n,p) then

Options:

A 2k P
: q

2o

w
2|

Answer: D

Solution:

For X ~ Bin(n,p)withg =1 —

PX =k) {T_)p"'q“ - n—k+1 p
P(X —k —l} - (k“l)pk lqn kil k ’ E
Answer: n—k+1 . E.
q
Question61

If a random variable X follows the Binomial distribution B(33, p) such that 3P(X = 0) = P(X = 1),
then the variance of X is MHT CET 2025 (19 Apr Shift 1)

Options:

11

35
B. &

121
C &

33
D. 144

Answer: C

Solution:

Given X ~ Bin(33,p) and 3P(X = 0) = P(X = 1):

3(1—-p)* =33p(1—p)* = 3(1-p)=33p=p=3.

Variance = np(l —p) =33 - 5 - 5 = .

Question62
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If a random variable X has the p.d f.
£ fo<czr<oo
fz)={ 7 . .
0 , otherwise

thencdf of Xis

MHT CET 2025 (19 Apr Shift 1)
Options:

A.2tan"lz

B. Ztan 'z

C. Ztan 'z

D.tan" !z

Answer: C

Solution:

Normalize first:

* k - o T 2
/ —— de = k|arctanz]g S A
0 r+1 ) 2 T

Then the CDF for @ = (0 is

Tk 2
F(z) _f CR df — — arctan r.
o t5+1 T

So F(x) = (and F'(x) = 0 forz < Q).

Question63

The probability distribution of a discrete random variable X is

X 0[1[2]3]4
P(X==z) |2k |k |2k | 4k | k

lfa=P(z < 3)andb =P(2 < x < 4), then

MHT CET 2025 (19 Apr Shift 1)
Options:

Aa=b

B.a>b

C.a<b

D.a= 3b

Answer: B

Solution:
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Step 1: Find the value of k
The sum of all probabilities in a probability distribution must equal 1.
Y AX=x)=1
AX=0+AX=1D+AX=2)+AX=3)+AX=4 =1
2k+k+2k+4dk+ k=1

10k =1
1
k=—
10
k=0.1

Step 2: Calculate g and b

The value of a is given by a = AX < 3). Thisincludes AX =0), AX = 1), and
AX=2)

a=AX=0+RAX=D+AX=2)
a=2k+k+2k
a=>5k
a=353x01
a=1035

The value of bis given by b = A2 < X < 4). This includes only ALX = 3)for the given
discrete values.

b=PRAX=13)
b =4k

b=4x0.1
b=04

Step 3: Comparea and b

Comparing the calculated values:
a=10.5
b=04

Since 0.3 > 0.4, it follows thata > b.

Answer:

The correct option is B, which states thata > b.

Question64

A box contains 9 tickets numbered 1 to 9 both inclusive. If 3 tickets are drawn from the box one at a
time, then the probability that they are alternatively either {odd, even, odd} or {even, odd, even} is
MHT CET 2025 (19 Apr Shift 1)

Options:
A —
B. -
C. =
D. >
Answer: D

Solution:

There are 5 odd and 4 even tickets.

* P(odd, even, odd) = 5 - % . '?1 = %
5

» P(even, odd, even) = i R

Total probability = g + 2
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Question65

The cumulative distribution function of a discrete random variable X is given by
X=x -1 40 1 2]
F !

FX=x) 03 07 08 |1

Then E <X2> — MHT CET 2024 (16 May Shift 2)
Options:

A.0.2

B.1.2

C.0.8

D.2.5

Answer: B

Solution:

P(X = —1) = F(-1) = 0.3

P(X = 0) = F(0) — F(~1) = 0.7 — 0.3 = 0.4
P(X = 1) = F(1) — F(0) = 0.8 — 0.7 = 0.1
PX=2)=F(2)-F(1)=1-0.8=0.2
E (X2) = Z :1:12 P ()

= (—1)%(0.3) + 0%(0.4) + 1%(0.1) + 2%(0.2)
=0.34+0+0.1+0.8
=1.2

Question66

Two friends A and B apply for a job in the same company. The probabilities of A getting selected is %
and that of B is %. Then the probability, that one of them is selected, is MHT CET 2024 (16 May Shift 2)
Options:

8
A 5

18
B. &=

26
C %

34
D. &

Answer: B

Solution:
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P(A)=1,P(B)=3
Required probability

=P(AnB)+P (A nB)
=P(A)-P(B')+P(A)-P(B)

3-8 )
SEIONEIE

18

35

Question67

Numbers are selected at random, one at a time from two digit numbers 10,11,12....,99 with
replacement. An event E occurs if and only if the product of the two digits of a selected number is 18 . If
four numbers are selected, then probability that the event E occurs at least 3 times is MHT CET 2024
(16 May Shift 2)

Options:
A 3T
* 90t

B. 38
90

4
4
c. 87(q)
4
4
D. (ﬁ)
Answer: C

Solution:
Event E: Product of the two digits is 18 .

E = {29,36,63,92}
P

P(X23)=P(X:3):P(X:14) 4 0
@) (5) (3 ()

3 1

(%) +1(w)

Question68
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k(z+1)

If a discrete random variable X is defined as followsP[X = z| = 57
0, otherwise

ifz=0,1,2......

k = MHT CET 2024 (16 May Shift 2)
Options:
AL

25

18
B. 5

16
C 35

7
D. 5

Answer: C

Solution:

We have, X0 P(X =z) =1
00 1 T
= k:go(a: + 1)(3)

) ol o)

=k

Question69

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 MHT

CET 2024 (16 May Shift 1)
Options:

15
A 51

21
B. &

39
C &

9
D. &

Answer: B

Solution:
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P(P) = %’P(Q) = %’P(R) = %

Since P, Q, R are independent events, P’, Q’, R’ are also independent events.
P( Target is hit by P or @ but not R)

=P(PNQ'NR')+P(P'NQNR)
P(PNQNR)
—P(P)-P(Q) P (R) +P () -P(Q) P (R)
+P(P)-P(Q)-P (R
MIOEROGIOREIOIE
_9+3+9

64
21

T 64

Question70

A random variable X takes the values 0, 1,2, 3 and its mean is 1.3. If P(X = 3) = 2P(X = 1) and
P(X = 2) = 0.3, then P(X = 0) is MHT CET 2024 (16 May Shift 1)

Options:
A.02
B.0.3
C.0.1
D.04

Answer: D

Solution:
Given,

P(X =3)=2P(X = 1) and P(X = 2) = 0.3...(i)

Now, mean = 1.3

0xPX=0+1xPX=1)+2xP(X=2)
+3xP(X=3)=13
=TP(X=1)=0.7
...[From (i)]
=PX=1)=01
Also, P(X=0)+P(X=1)+P(X=2)
+PX=3)=1
=P(X=0)+3P(X=1)=0.7 ...[From (i)]
=PX=0)+03=0.7
=P(X=0)=04

Question71
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If a random variable X has the following probability distribution values

X013 3 as e g

PO 0k 2 2k 3k K Tk
Then P(X > 6) has the value MHT CET 2024 (16 May Shift 1)
Options:

19

81
B. 100

9

91

Answer: A

Solution:

T
Since » P(X=1z)=1

=0
0+k+2k+2k+3k+kK+2k>+ 7k +k=1
= 10k2+9k—1=0
= (k4+1)(10k—1) =0
:>k:i

10

P(X>6)=P(X=6)+P(X="7)

2 2
1 1 1
= 2| — i i
(10) +7(10) BT

_ 2,7 10
~ 100 100 ' 100
19
~ 100
k> 0]
Question72

If two fair dice are rolled, then the probability that the sum of the numbers on the upper faces is at least
9,is MHT CET 2024 (15 May Shift 2)

Options:

A.

W=

B.
c. 2
D. &
Answer: C

Solution:
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Total number of outcomes = 36
Favourable number of outcomes = 10

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

(6,3), (6,4), (6,5),(6,6)}

. e 10 5
Required probability = T

Question73

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 MHT CET 2024 (15 May Shift 2)

Options:
A 11

B. 12
C.9

D. 10

Answer: A

Solution:

Probability to show 3 or 5 is

-2(3)(5) () ) (&)

33 11
81 27

Four fair dice are thrown independently 27 times.

Expected number = 27 x % =11

Question74

Suppose three coins are tossed simultaneously. If X denotes the number of heads, then probability
distribution of X is MHT CET 2024 (15 May Shift 2)

Options:
Xexo 01 273
CP(XZx) 2201301
3 8 8 8 8 |
A" SRR S AU SO N SO
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B. - - -
X=x 12 3
C e _ 8 } 8_.. :...§___.~_;
X=x J0 1 2 3
Answer: B
Solution:

Let X denotes the number of heads. Thus, the possible values of X are 0,1,2 and 3 .

P(X = 0) = P( getting no head )
1

=P(TTT) = 3
P(X =1) = P( getting one head )
=P(HTT, THT ,TTH) = g
P(X = 2) = P( getting two heads )
=P(HHT, THH, HTH ) =
P(X = 3) = P( getting three heads )
=P(HHH) = %

ool e

Option (B) is the correct answer.

Question75

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 MHT CET 2024 (15 May Shift 1)

Options:

17

13
B. 243

11
C. 243

10
D. m
Answer: C

Solution:
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e =

Probability of getting correct answer (p) =

wal ko

Alson =25

Required probability

=P(X>14)
=P(X=4)+P(X=5)

e(3) () o) ()
() () 1()

A 0,1\_1_1
S \3 3 3/ 35 243

Question76

The probability, that a year selected at random will have 53 Mondays, is MHT CET 2024 (15 May Shift
)

Options:

A.

=

B.

D
oo|°°

Cc. 2
3

D. 1

Answer: C

Solution:
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A leap year comes after 3 years.

The probability of a year being a leap year — ?1

Probability of a year being a non-leap year

—1-1_32

4 4
In a non-leap year, there are 52 weeks and one exira day, whereas a leap year has 52 weeks and 2 exfra
days.

1

53 Monday's chance in a non-leap year = 7

Two extra days of a leap year can be (Mon, Tue), (Tue, Wed), (Wed, Thu), (The, Fri), (Fri, Sat), (Sat, Sun),
(Sun, Mon)

There are 2 possibilities for having a 531 Monday in a leap year.

2
539 Monday’s chance in a leap year = 7

Required probability
= P( a non-leap year and Monday)
+ P( aleap year and Monday )
3 1 1 2
1T ta*y
35

3

Question77

A random variable X has the following probability distribution_~
Then p(z > 2) is equal to MHT CET 2024 (15 May Shift 1)

Options:

35
A 55

34
B. 5

33
C. 36
31
D. 3
Answer: A

Solution:

B ae
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Since Y P(X=z) =1
=1

K+2%k+k+2%k+5k2=1

= 6k>+5k—1=0

= (k+1)(6k—1)=0

P(X>2) =P(X=2)+P(X=3)+P(X=14)
+P(X=5)

2.1 2 5
“5 7657613
124+6+12+5
- 36
35

=36

Question78

P(¥): [k 103 015 015 01 2

For the probability distribution ) e
The Expected value of X is MHT CET 2024 (15 May Shift 1)

Options:
A. 145
B. 1.55
C.245
D.2.55

Answer: C

Solution:

The sum of all probabilities in a probability distribution is always unity.
k+03+0.154+0.154+0.14+2k=1
=3k
= +0.7=1
=3k =0.3
=k=0.1

O EX) =) 3 P(w)
= 0(0.1) + 1(0.3) + 2(0.15) + 3(0.15)
=0.3+0.3+045+0.4+1
= 2.45

Question79
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One hundred identical coins, each with probability p , of showing up heads are tossed once. If 0 < p <1
and the probability of heads showing on 50 coins is equal to that of heads showing on 51 coins, then the

value of p is MHT CET 2024 (11 May Shift 2)

Options:
1
A 5

49

50

51
D. 101

Answer: D

Solution:

We have 100C50p50(1 _ p)50 — 100C51p51(1 _ p)49

1-p _ 100!
p 51149 © 100!
— 51 — 51p = 50p

=

50500 50

51
~ P~ 0
Question80

A random variable X takes the values 0,1,2, 3, ... with probability P(X = z) = k(z + 1)(})”, where k
is a constant, then P(X = 0) is MHT CET 2024 (11 May Shift 2)

Options:

16
A 5

7
B. 5

19
C. 3

18
D. &

Answer: A

Solution:
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1 1x1
=k + = =1

ca+(at+d)r+(a+2d)rt+. ...
: a dr

— 1 (1-r)?

5 5
:>k(z+ﬁ)—1

25k

— =1

16

16
=k=—
25

Question81

Let A, B and C be three events, which are pairwise independent and E denote the complement of an
eventE. IfP(ANBNC) =0and P(C) > 0, then P((A NB)/C) is equal to MHT CET 2024 (11 May

Shift 2)
Options:

A. P(A)+P(B)

B. P(A)-P(B)

C. P(A)-P(B)
D. P(A)+P(B)

Answer: C

Solution:

Given that A, B and C are pairwise independent.

. P(ANBNC)=0
= P(A)-P(B)-P(C) =0
= P(A)- P(B) = 0...(i)
P(ANnBNC)
P(C)
P(4)-P(B)- P(C)
- P(C)
=[1-P(4)]-[1-P(B)]
—1— P(A) — P(B) + P(A)P(B)
— P(A) — P(B)...[From(i)]

P((ANB)/C) =

Question82
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A random Varlable X has the followmg probablllty distribution

For the event E — {X is a prime number } F — {X < 4}, then P(E U F) is MHT CET 2024 (11 May
Shift 2)

Options:
A.0.5
B.0.77
C.0.35

D. 0.75
Answer: D
Solution:

P(E) = P(X is a prime number )
=PX=20rX=3orX=50rX="7)
=PX _2)—|—P(X—3)+P =5)
+P(X=7)
=0.23+0.10 4+ 0.20+ 0.07
=0.6

P(F)=PX < 4)

=PX=1)+PX=2)+P(X=3)
=0.15+0.23+0.10
= 0.48
P(EnNF) = P(Xis a prime number less than 4)
=PX=2)+P(X=3)
=0.23+0.10
=0.33
PEUF)=P(E)+P(F)-PENF)
=0.6+0.48 —0.33
=0.75

Question83

The probability that a person who undergoes a bypass surgery will recover is 0.6 . the probability that
of the six patients who undergo similar operations, half of them will recover is MHT CET 2024 (11 May
Shift 1)

Options:

A.0.2762
B. 0.1852
C.0.2074
D. 0.7235

Answer: A

Solution:
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Probability of success, p=0.6,g=04,n=6

Random variable X ~ B(6,0.6)
Required probability
=p(X=3)
— 6C,pq®

1
_ % x (0.6)° x (0.4)°
= 20 x 0.216 x 0.064
~ 0.2762

Question84

If A and B are two independent events such that P (A") = 0.75°,P(A UB) = 0.65 and P(B) = p, then
value of p is MHT CET 2024 (11 May Shift 1)

Options:
A 2
B. L
C.
D. &
Answer: D

Solution:

P(A) =0.75 = P(A) =025
P(AUB)=P(A)+P(B)—P(AN B)
0.65 = 0.25 +p — P( A) - P(B)

...[.- A& B are independent |

. 04=p—025p

. 04=0.75p
0.4 8

. p=0_75— 15

Question85

If three fair coins are tossed, then variance of number of heads obtained, is MHT CET 2024 (11 May
Shift 1)

Options:
A.0.25
B.3
C.0.75
D. 1.5

Answer: C

Solution:
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Let r.v X denotes the no. of heads obtained .".  Probability distribution of X is given as

Question86
The p.m.f. of a random variable X is given by

()

[ 2

PX=z]= ifz=0,1,2,3,4,5

— 0, otherwise

Then which of the following is not correct?

MHT CET 2024 (11 May Shift 1)
Options:

A.P[X =0] =P[X =5]

B.P[X < 1] =P[X > 4]

C.P[X <2 =P[X > 3]

D.P[X < 2] > P[X > 3]

Answer: D

Solution:
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P(X <1)=P(X=0)+P(X=1)
Jn
2° 2° 20
5Cy  °C; G, 16
_ 4 + —

R T

PX>3)=P(X=3)+P(X=4)+P(X=5)
5C,  5C, 5C,
T S L,
2° 25 2° 9%
PX<3)=PX=0)+PX=1)+P(X=2)
+P(X=3)
5C,  °C, 5Cy, °C
:ro+r1+r2+r3 26
25 25 25 25 2
P(X >4)=P(X=4)+P(X=5)
_%C,  °C; 6
25 2° 9°

P(X <2) > P(X = 3) is not true.

Question87

A random variable X assumes values 1,2,3,....... ,n with equal probabilities. If
var(X) : E(X) =4 : 1, then n is equal to MHT CET 2024 (10 May Shift 2)

Options:
A.20

B. 15
C.25

D. 10
Answer: C

Solution:

According to the given condition, probability distribution function is.

|

=1
=

Get More Learning Materials Here : & m @) www.studentbro.in



n 2n 2

E(X) = 424..4n _ n(ntl) _ nil

12422+ ... 402 nn+1)(2n+1)
By - e My
_ (n+1)@2n+1)

a 6

Var(X) = E (X*) - [B(X)]?
_(r+1@n+1) (n+1)

6 4
_2’+3n+1 n’4+2n+1
- 6 B 4
4’ +6n+2-3n"—-6n-3 n’-—1
- 12 12
) Var(X) 4
Given that B 1
{n+1){n-1)
2 _ 4
() 1
n—-1 _ 4
6 1
n=1+24
n=25
Question88

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 MHT CET 2024 (10 May Shift 2)

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

Answer: C

Solution:
Let the coin be tossed ' n " number of times.
Probability of getting head is p = %

. — 1 _
. gq=1l-5=

1
z
99
PX=1)> 100

1-PX=0)> 2

100

1-(2)">

()" <
100 < 2°

Minimum value of nis 7 .

Question89
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A and B are independent events with P(A) = 2>

2024 (10 May Shift 2)
Options:

41
A =5

41

Cc. L
D. =
Answer: A

Solution:

Given that P(A) = 3 P(B) = 2

. P(A) = o
P(A'UB)
=P(A')+P(B)—P(A'NB)
—P(A") +P(B)—P(4A)(B)

...[.- A and B are independent, A" and B are also independent]

7 2 7 2

1075 1073
41

~ 50

10°

P(B) = 2, then P (A’ UB) has the value MHT CET

Question90

There are three events A, B, C, one of which must and only one can happen. The odds are 8:3 against
A, 5 : 2 against B and the odds against C is 43 : 17k, then value of k£ is MHT CET 2024 (10 May Shift 1)

Options:

A.

N

B.2

C.

W=

1
D. 1

Answer: B

Solution:
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The odds againstAare 8 : 3.
_ 3
P(A) = T
Odds against B are 5 : 2

.. P(B)=1%
. P(A)+P(B)+P(C)=1
=2 4+24P0C)=1
. P(C)=1-2_23%
. P(C)=%
TT-34 _ 43

odds against P(C) = —— = 33

But odds against C = %
43 _
17k
k=2

43
34

Question91

Arandom variable x has the following probability distribution

| P(X =) 0.15/023]0.120.10 0.20/0.08|0.07 0,05
For the events EE = {X is prime number }
F={X<4}

Then P(EUF) =

MHT CET 2024 (10 May Shift 1)
Options:

A.0.87

B.0.35

C.0.77

D. 0.50

Answer: C

Solution:
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PE)=P(X=20orX=3orX=50rX=7)
—P(X=2)+P(X=3)+P(X=5+PX="17)
=0.23 +0.12 + 0.20 + 0.07 = 0.62
P(F)=P(X < 4)
—P(X=1)+P(X=2)+P(X=3)

= 0.15+40.23 + 0.12 = 0.50

P(ENF)

= P(X is a prime number less than 4)
—P(X=2)+P(X =3)

=0.23+0.12 =0.35

P(EUF) = P(E) + P(F) — P(ENF)
= 0.62 4 0.50 — 0.35 = 0.77

Question92

In a Binomial distribution consisting of 5 independent trials, probabilities of exactly 1 and 2 successes
are 0.4096 and 0.2048 respectively, then the probability, of getting exactly 4 successes, is MHT CET
2024 (10 May Shift 1)

Options:

80
A 243

40

32
C. 625

4

Answer: D

Solution:
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Let P(X = 1) be probability of one success and P(X = 2) be probability of two success

P(X =1) =5Cip'q* = 0.4096. . . (i)
PX=2)= 5(32p2c13 = 0.2048...(74)
Where p = probability of success

q = probability of failure
Dividing (i) by (ii), we get

°Cipq*  0.4096
5Cyp2q®  0.2048

°q
10p
=q=4p
oo Also,p+q=1
L optdp=1
5 pz%
q=73

Now, Probability of getting 4 successes

=P(X=1)

=Cyp'q
(5) 3

=5x|—= o =
5 5

_ 4

~ 625

Question93

In a game, 3 coins are tossed. A person is paid X100, if he gets all heads or all tails; and he is supposed to
pay X 40, if he gets one head or two heads. The amount he can expect to win/lose on an average per
game in (X ) is MHT CET 2024 (10 May Shift 1)

Options:
A. 10 loss
B. 5 loss
C. 5 gain
D. 10 gain
Answer: B

Solution:
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In a game, 3 coins are tossed.

P( getting all heads or all tails )= % = i

P( getting one head or two heads )= % =

s

Let & - number of rupees the person gets.

P(X =100) =

P(X = —40) =

| g B

The amount he can expect to win = mean

:an,

=100 x — + (—40) x E
100 120
4 4
-5
= 5loss
Question94

A service station manager sells gas at an average of X 100 per hour on a rainy day, ¥ 150 per hour on a
dubious day, X 250 per hour on a fair day and ¥ 300 on a clear sky. If weather bureau statistics show the
probabilities of weather as follows, then his mathematical expectation is

T e o e

Weather (‘[e@{ ,w} Falr Dublou-s“ ] Ramy
[Probablllty 1050 LA

1030 015 005 |
VT CET 2024 09 May Shite 3 PRI St .
Options:
A.257.5
B.252.5
C. 250
D. 247.5

Answer: B
Solution:
— 3.00(0.50) -+ 250(0.30) + 150(0.15)

Mathematical expectation = 150 4+ 75 + 22.5 + 5
= 252.5

Question95

A bag contains 4 red and 3 black balls. One ball is drawn and then replaced in the bag and the process
is repeated. Let X denote the number of times black ball is drawn in 3 draws. Assuming that at each
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draw each ball is equally likely to be selected, then probability distribution of X is given by MHT CET
2024 (09 May Shift 2)

Options:

Answer: A

Solution:
X denote the number of times black ball is drawn.
Since a ball is drawn three times, 0, 1,2 and 3 are possible values of X .

Probability of getting a black ball in a single draw from bagis p = % andq=1-— % = %

3
P[X = 0] = P[ no black ball | = qqq = q° = (;)
P[X = 1] = P| one black ball
= Pqq +4qpq + qqp
= 3pq’

() -2

7)\7 T\7

P[X = 2] = P[ two black balls ]
=ppq+ PP +qpp

3\?/4 12 /3\?
:32 :3 — — = — —
P (7) (7) 7(7)
P[X = 3] = P| three black balls | = ppp = p* = (gf

Option (A) is correct.

Question96

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 one is equal to MHT CET 2024 (09 May Shift 2)

Options:
A D

16
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11
B. &%

12
C. i

15
D. %

Answer: B

Solution:

Mean = 2 and variance =1
= np=2andnpq =1

n 1 1
Pq — . q=

np 2 2
1 1
:1——:—
- P 2732
np=2
1
:>n(—):2:>n:4
2
. P(X>1)

— P(X=2)+P(X=3)+P(X=4)

Question97

Four persons can hit a target correctly with probabilities

111
27374

and % respectively. If all hit at the

target independently, then the probability that the target would be hit, is MHT CET 2024 (09 May Shift

2)

Options:
A 5
B. 2
c.2

D.

(ST

Answer: D

Solution:
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Let event A - A can hit the target event B - B can hit the target event C' - C can hit the target event D - D
can hit the target

P(A)=3,P(B)=3,P(C)=1,P(D) =3
P (Target is not hit by any one of them)

=P(A'NnB'NnC'ND)

—P(A)-P(B) -P'(C)-P (D)

P( Target is hit )
= 1 — P( Target is not hit by any one of them )
1

3

—

(SIS

Question98

If the mean and the variance of Binomial variate X are 2 and 1 respectively, then the probability that X
takes a value greater than or equal to one is MHT CET 2024 (09 May Shift 1)

Options:
AL
B.

C.

N[N

15
D. 6
Answer: D

Solution:

Mean = np = 2 and variance = npq =1

_1

1=3
11
Also.p=1_g=1— - ==
50, P q 5 =3

n=4

P(X>1)=1-P(X=0)
—1—*Cyp'q?

o))
S

15

16

Question99
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In a class of 300 students, every student reads 5 news papers and every news paper is read by 60
students. Then the number of newspapers is MHT CET 2024 (09 May Shift 1)

Options:

A. at least 30
B. at most 20
C. exactly 25
D. exactly 10

Answer: C
Solution:
Let us approach this problem from the perspective of the number of reading sessions:
The total number of students is 300. Each student reads 5 newspapers.
The total reading sessions = 300 x 5 = 1500
In total there are 1500 reading sessions in a day.
Given that, 60 students read every newspaper.
In other words, one newspaper undergoes 60 reading sessions.
Hence, for 60 reading sessions, 1 newspaper is enough.

So, we need to find for 1500 reading sessions how many newspapers are required.

60 x N = 1500
N = 1500/60 = 25

Therefore, 25 newspapers are required for a college of 300 students.

Thus, the number of newspapers required is 25.

Question100

143p 1-p 1+2p 1-4p

A random variable X takes values —1, 0, 1, 2 with probabilities ——, —~, ——, —— respectively, where

p varies over R. Then the minimum and maximum values of the mean of X are respectively. MHT CET
2024 (09 May Shift 1)

Options:

A. —% and %
B. —1—16 and %
C. —% and 1—‘2
D. —11—6 and %
Answer: D

Solution:
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1+3p 1-p 1+2p
4 7 47 4

Here ,

Therefore, each is greater than or equal to 0 and less than or equal to 1 .

ie,0< <1,0< —P <4
1+ 2 4
0< _;péland0< P4
1 1
= —— < p< —
3=P=7
1+3 1-— 1+2
Mean(X) = -1 —|—p+0 =P 11x Zp
1—4p
2
+ 2 x 1
2-9p
- 4
Now, —3 <p <

9
=3>-9>——
= —9p = 1

— < E
16— 4 — 4
Question101

and 1%:? are probabilities when X takes values —1,0, 1 and 2 respectively.

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 MHT CET 2024 (09 May Shift 1)

Options:
A g
B. 2
C. 5
D. 2
Answer: B
Solution:
3C; x4C; x 2C
Required probability = L 5 L L
Cs
_3x4x2  24x6 2
N ( o ) T 9x8x7T 7
3!6!
Question102
X=vi

If X is a random variable with distribution given below -
Then the value of k and its variance are respectively given by MHT CE

Options:
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Answer: D
Solution:
The sum of all the probabilities in a probability distribution is always unity.

E+3k+3k+Ek=1
=8k=1
k=3

EX) =) =z-P(z)
SORIBEOROR

Var(X) = E (X?) - [B(X)]?

< (5) ()2 () ()-()

Question103

For an entry to a certain course, a candidate is given twenty problems to solve. If the probability that
the candidate can solve any problem is %, then the probability that he is unable to solve at most two

problem is MHT CET 2024 (04 May Shift 2)

Options:

A 26 (1)
49 \ 7

B 1966 (4 18
© a9 \7

D 1726 (4 18
c 49 \7
Answer: B

Solution:
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q = probability that the candidate can solve the problem = %

p=1-7=3
Also, n = 20
Required probability
=P(X<2)

—P(X=0)+PX=1)+P(X=2)
QOC pQD 0 2ﬂclp19q+ QﬂczplﬂqQ

e (< (2) o (4" () ()" ()
() [ 240 11;0]
( ) 1966

Question104

The expected value of the sum of the two numbers obtained on the uppermost faces, when two fair dice
are rolled, is MHT CET 2024 (04 May Shift 2)

~T|

Options:
AT

B. 12
C.6
D.5

Answer: A

Solution:

In a single throw of a pair of dice, the sum of the numbers onthemcanbe 2, 3, 4, 5, 6,7, 8,9, 10,11, 12,

SoXcan takevalues 2, 3,4, . . ., 12. The probability distribution of X is

X {4 5 67 B9 10 11 12
1'2-3456524-3 201
PX) 36 36 36136 36 136 36 |36 36 136 36
- B(X)

=Zzi'P(Ii}

1 2 3 4

_EXE+EX3+36 4+¥><5

5 6 5 4
+§X6+¥X7+£XS+¥X9

3 2 1
+EX]D+EX11+EX12

1
:E(X):%(2+6+12+20+30+42+40

= E(X) = % —7
Question105

A man and his wife appear for an interview for two posts. The probability of the husband's selection is
%. and that of the wife's selection is % If they appear for the interview independently, then the
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probability that only one of them is selected, is MHT CET 2024 (04 May Shift 2)
Options:

AL
B. 2
o
D. 7
Answer: B

Solution:

The probability of husband is not selected

6
T
The probability that wife is not selected

1

1 4
:1—32—

5

The probability that only hushand selected

1,4 _ 4

wi_4
775 35
The probability that only wife selected

6 6
= X3=x
Hence, required probability = 6 + i _ 10
red P Y =3 "3 35
_ 2
T
Question106

IfP(X=2)=0.3,P(X=3) =0.4,P(X =4) = 0.3, then the variance of random variable X is MHT
CET 2024 (04 May Shift 2)

Options:
A. 1.6
B. 6.6
C.3.6
D. 0.6

Answer: D

Solution:
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Given probability distribution is
E(X) = inP (i)
= 2(0.3) + 3(0.4) + 4(0.3)
E(X) =3
Variance = E (z°) — [E(z)]?
= 22(0.3) + 3%(0.4) + 42(0.3) — (3)?
=0.6

Question107

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 MHT CET 2024 (04 May Shift 1)

Options:

10
A. ¥

17
13

11
D. r
Answer: D

Solution:
Probability of guessing correct answer be
P=7
a=3
Let random variable X denotes the number of correct answers.

X~B (5, %)
Required probability = P(X > 4)
=P(X=4)+P(X=5)

=e(3) (5) e s)

2 41

Question108

TR e
A random variable X has the following. -probability distribution HX LK 2K lk 2k Sk

Then P(X > 2) is equal to MHT CET 2024 (04 May Shift 1)
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Options:

7
A 13

23
B. 5%

1
C. 3

D.

o=

Answer: B

Solution:

k? 4+ 2k + k + 2k + 5k* = 1
6k? + 5k = 1
6k’ +5k—1=0
6k’ +6k—k—1=0
(6k—1)(k+1) =0
1

k= 6 [ k = —1 is not possible |

s P(X>2)=1-P(X<2)
:1—<k2+2k)

(1,2
B 36 6
13
—1- =

36

23
36

Question109

Let A and B be two events such that the probability that exactly one of them occurs is % and the
probability that A or B occurs is %, then the probability of both of them occur together is MHT CET
2024 (04 May Shift 1)

Options:
A. 0.1
B.0.2
C.0.01
D. 0.02

Answer: A

Solution:
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Given that,

P[(AnB)U(A'nB)] = %...(i)

and P(AUB) = %...(ii)

From (i), we get

P(A)+P(B)—-2P(An B) = % [EF'rom(i)]

. P(AUB)—P(ANB) =12
. 1_PpAnB) =12
. P(ANB) =

[ta en|

1 I
2 5_10_0'1

Question110

A random variable has the following probability distribution
P: 10 2p2p 3p pt 207 7 2p
The then value of p is MHT CET 2024 (04 May Shift 1)

Options:

A &

B. o

C. 15

D. &

Answer: A

Solution:
Here,
0+2p+2p+3p+p*>+2p* +Tp*> +2p=1
9p + 10p? =1
102 +9p—1=0
102 +10p—p—1=0
10p(p+1)—1(p+1)=0
p= 1—10 orp=—1
But0<p<1

_ 1

P=7

Question111

Two cards are drawn' successively with replacement from a well shuffled pack of 52 cards. Then mean
of number of kings is MHT CET 2024 (03 May Shift 2)

Options:
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C. 2
4
D. 1%

Answer: C

Solution:

Let X denote the number of king.

Since the card is drawn twice, 0,1 and 2 are possible values of X

Probability of getting a king in a single draw of a card is p =

144
— 0l — . IS S
P[X=0]=P[noking] =qg=g¢ = 169
24
P[X:1]:P[o:r:|e]':ing]:pq—l—qp:qu:ﬁ
1
_ _ 5 _ _n? _
PX=2]=P[twokings | =pp=p° = 168

Mean = Z Tip;

144 24 1
—Oxﬁ+lxﬁ+2xﬁ
2% 2

169 13

Alternate method:

Let getting a king be the success.

1,12
P=wm:4=1

Since two cards are drawn with replacement.

n=2

Here, rv. X ~ B( L 2)

13

mean :np:%

Question112

Two cards are drawn successively with replacement from a well- shuffled pack of 52. cards. Let X
denote the random variable of number of kings obtained in the two drawn cards. Then
P(x = 1) + P(z = 2) equals MHT CET 2024 (03 May Shift 2)

Options:

49

24

52
C. 169

25
D. ﬁ
Answer: D

Solution:
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Probability of getting an King card is %

For X = 1, the outcome of king can be either in first draw of the second draw.

4 48 48 4

- 52 52 169
4 4 1
PX=2)=5% "%~ 1%

24 1 25

P(X=1)+P(X=2) =155 + 755 = 155

Question113

Let a random variable X have a Binomial distribution with mean 8 and variance 4 . If P(z < 2) = 16
then k is equal to MHT CET 2024 (03 May Shift 2)

Options:

A 17

B. 121

C.1

D. 137

Answer: D

Solution:

Let X ~ B(n,p)
According to the given conditions, mean = np = 8 and variance = npq = 4
:;»p:q:%andn:lﬁ

PX<2) =X

2]6

14164120 _ K
916 - 918
K =137
Question114

Two cards are drawn successively with replacement from a well shuffled pack of 52 cards. Let X denote
the random variable of number of jacks obtained in the two drawn cards. Then P(X = 1) + P(X = 2)
equals MHT CET 2024 (03 May Shift 1)

Options:
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24

52

25
C. 169

49

Answer: C

Solution:

Since two cards are drawn successively with replacement, we get

10, x %0, _9 4x48 24
20 x50, T 52x52 ~ 160

P(X=1)=2x

401 X 401 - 4 x4 o 1
8200 x 51¢, 52 x 52 169
25

. PX=1)+P(X=2)= 0

P(X=2)=

Question115

A person throws an unbiased die. If the number shown is even, he gains an amount equal to the number
shown: If the number is odd, he loses an amount equal to the number shown. Then his expectation is X.
MHT CET 2024 (03 May Shift 1)

Options:
Al
B.1.5
C.2

D. 0.5

Answer: D

Solution:

Let random variable X denotes the gain..".  Probability distribution of X is given as

| B |

NERCY

T
6 |6 ]

=

—1+2-3+4-5+6
5 =0.5

Expectation =

Question116

Let X ~ B (6, 5 ), then P[|z — 4| < 2] is MHT CET 2024 (03 May Shift 1)
Options:

A 1L

128

63
B. 51
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57
C. o

7
D. ¢

Answer: C

Solution:

X~ B(6,3)
Here,n = 6,p = %7q: %

Consider, |z — 4] < 2

9<z-4<2
2<z<6

Plz -4 <2 =P2<z<6)
=1-[P(X=0)+PX=1)]
—1— [GCDquﬁ +6C1plq5]
=1-[5+3]

7 57
=l-g=%

Question117

A random variable = has the followmg probablllty dlstrlbutlon Then value of k is and P(3 < z < 6) has

Xx012 5 6.7 8
Py k| 2k 3k 41< 41<|31< 2k k k|

the value
MHT CET 2024 (03 May Shift 1)

Options:

A.

8l=

B.

C.

o
._.|>—‘

D.

[V
,_.|c.n
SIS | w ~|w ~|w

8l=

Answer: C

Solution:

8
Since ZP(X =z)=1
=0

k+2k+3k+4k+4k+3k+2k+k+k=1

1
jk:ﬁ
P3<2<6)=P(X=4)+PX=5)+P(X=6)
4 3 2
921 T2 21

9 3
T
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Question118

A random variable X has the following probability distribution
The mean and variance of X are respectively MHT CET 2024 (02 May Shift 2)

Options:
A.2-3and6-1
B. 2.3 and 0.81
C.23and 0.1
D.2-3and0-9

Answer: B

Solution:

Mean = E(X) = Z zi - P ()
= 1(0.2) + 2(0.4) + 3(0.3) + 4(0.1)
—23
Var(X) = E (X2) _ [EX)?
= 1%(0.2) + 2%(0.4) + 3%(0.3) + 4%(0.1)
=024 1.6 +2.7+1.6 —5.29
— 0.81

Question119

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 persons apply for the same house is MHT
CET 2024 (02 May Shift 2)

Options:
A g
B.2
C.
D. §

Answer: A

Solution:

Total number of ways =3 x 3 x 3 =27
Favourable number of cases = 3

Required probability = % ==
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Question120

The probablllty dlstrlbutlon of a random varlable X is given by

CPX=x): 04 03,01 [ 01 01

Then the variance of X is MHT CET 2024 (02 May Shift 2)

Options:
A.1.76
B.2.45
C.32
D. 4.8

Answer: A

Solution:

= Z z;-P(x
=0(0.4) 4+ 1(0.3) +2(0.1) + 3(0.1) + 4(0.1)
=1.2

v () B0y

= 0%(0.4) + 12(0 3) +2%(0.1) + 3%(0.1)
+ 42(0.1) — (1.2)?
=034+04+09+1.6—1.44

= 1.76

Question121

Let in a Binomial distribution, consisting of 5 independent trials, probabilities of exactly 1 and 2
successes be 0.4096 and 0.2048 respectively. Then the probability of getting exactly 3 successes is equal
to MHT CET 2024 (02 May Shift 2)

Options:

80
A 243

40
B. m

32

128
D. 625

Answer: C

Solution:
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Let p be the probability of success.

P(X = 1) = 0.4096 and P(X = 2) = 0.2048
= *C,p'q? = 0.4096 and °C,p’q® = 0.2048
= 5pq? = 0.4096 and 10p%q® = 0.2048
10p’q®  0.2048
5pqt  0.4096

2p 1

q 2

=4p=q
=4p=1-p

=5p=1

1

:>p:§

3

P(X =3) ="Csp°q

- %)()

1 32
mﬁ%@

Question122

Ten bulbs are drawn successively, with replacement, from a lot containing 10% defective bulbs, then the
probability that there is at least one defective bulb, is MHT CET 2024 (02 May Shift 1)

Options:

Answer: C

Solution:
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Let X : be the number of defective bulbs
Possible values of X is 1 .

Here,

n = number of bulbs picked = 10

Let P (probability of getting defective bulb)

1
_10%_E

1 9
", :]_— :1——:—
9 4 10 10

Probability that at least one bulb is defective = 1 — P (getting 0 defective bulb)

=1-"Cy(p)"(@""

0 10
=1-1x1x ()

10
9
=1- (ﬁ)

Question123

If a discrete random variable X takes values 0,1,2,3,........ with probability
P(X =) =k(z + 1)5 %, where k is a constant, then P(X = 0) is MHT CET 2024 (02 May Shift 1)

Options:

7
A 5

16
B. 25

18
C %
19
D. 3

Answer: B

Solution:
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Giventhat P(X = z) = k(z +1)5 ", where X =0,1,2,3, ...

()

Since, Y P(X=z) =1

=0

kY (z+1)57% =1
=0

=k[1+2(5) " +3(5) > +4(5) *+...] =1

1 1\? 1
l+2(g)+3(g) +4(g +...

=k

1 1x
=k x . 1—1—( “’)2 =1
~1 1
:>k><25—1
6=
ikzg
16 1\°
P(X:D):%({H—l)(g)
; 16
... [F'rrom(i)] =55
Question124

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 3 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 MHT CET 2024 (02
May Shift 1)

Options:

41
A&

24
B. &

26
C &

28
D. o
Answer: C

Solution:
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1. Probability that the first ball is black and second is red.
Total number of black balls = 6

Total number of red balls = 4

6

Probability of getting black ball in first draw = 0-

Now, number of black balls = 9 and Total number of balls = 13

4

Probability of getting red ball in second draw = o

ii. Probability that both the balls are red.
4

Probability of getting red ball in first draw = 10

Now for second draw, -
Number of red balls = 7 and
Total number of balls = 13.
Probability of getting red ball in second draw = 1—73

Total probability of drawing red ball

(6 A, (L, T
“\10 "1 1013
24498

130
26

65

Question125

A lot of 100 bulbs contains 10 defective bulbs. Five bulbs are selected at random from the lot and are
sent to retail store. Then the probability that the store will receive at most one defective bulb is MHT
CET 2023 (14 May Shift 2)

Options:

Solution:
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Let X denote the number of defective bulbs. p = Probability that a bulb is defective

10 1
100 10
1 9
¢=1-r=1-9=1
r 5—r
P(X:r)—E’CT(%) (190> ,r=0,1,...,5
P(X <1)

Question126

There are 6 positive and 8 negative numbers. From these four numbers are chosen at random and
multiplied. Then the probability, that the product is a negative number, is MHT CET 2023 (14 May
Shift 2)

Options:

496
A 1001

505
B. 1001

490
C. 1001

504
D. 1001

Answer: A

Solution:

Total number of numbers = 8 4+ 6 = 14 4 numbers can be chosen out of 14 numbers in 4C4 ways

The product of 4 numbers will be negative, if i. one is negative and three are positive

OR

ii. three are negative and one is positive.

(5Cy x 9Cy) + (°Cy x 5Cy)
140,
B (8 x 20) + (56 x 6)

1001
160+ 336 496

1001 1001

Required probability =
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Question127

22 2=1,23,...

The p.m.f. of a random variable X is P(z) = { 0+
0 , otherwise

2023 (14 May Shift 2)
Options:

A n+1

B.

C n+1

D. 2n+1

Answer: D

Solution:

To find (X ), we use the given pmf:

2z

P(X =x)= m,

r=1,2,...,n.

Step 1: Compute E(X)

2 2

E(X) = Zw PX =2) = Z‘g ' n(n+1) - n(n+1) ZIQ.

x=1 =1 =1

We know:

i s  n(n+1)(2n+1)

= .

— 6

Substitute:
B(X) - 2 ' n{n+l)-{2n+l} _ 2(2n +1) _ 2'{£+l.
n(n+1) 6 6 3
Final Answer:
2n+1

Question128

n

, then E(X) is MHT CET

A fair die with numbers 1 to 6 on their faces is thrown. Let X denote the number of factors of the
number, on the uppermost face, then the probability distribution of X is MHT CET 2023 (14 May Shift

2)
Options:
A.
X==z 11234
PX=2) 5|35 |5|3
B.
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X==z 1/12|3]|4
EEIHHRE
C.
X=z 112|134
PX=2)|5 |5 |75
D.
X=z 112|134
PO-2) 14|34
Answer: A
Solution:

5=11,2,3,4,5,6}
The values of X for the possible outcomes of the experiment are as follows:

X(1) =1,X(2) = 2,X(3) = 2, X(4) = 3
X(5) =2,X(6) =4

P(X=1)=P[{1}] =

=]

P(X =2) = P[{2,3,5}] =

P(X =3)=P[{4}] =

P(X = 4) = P[{6}] =

==

The probability distribution of X is

X==z 112(3]|4
PO=9)| 3] 1|32

Question129

Three critics review a book. For the three critics the odds in favour of the book are2:5,3:4and 4 : 3
respectively. The probability that the majority is in favour of the book, is given by MHT CET 2023 (14

May Shift 1)
Options:

183
A. 343

160

209
C. 343

134
D. m
Answer: D

Solution:

The probability that the first critic favours the book is P(A) = 52= =

Get More Learning Materials Here : & m

BNV

@g www.studentbro.in



P(AY=1-= =
(A) ===
The probability that the second critic favours the book is P(B) ﬁ = %
3 4
PB)=1—-=-=—=
( ) 7 7
The probability that the third critic favours the book is P(C) = ﬁ = %

P(C)=1-7 =7

Majority will be in favour of the book if at least two critics favour the book.Hence, the
P(ANBNC)+P(ANB'NC)
+P(A'nBNC)+P(ANBNC)
=P(A)-P(B)-P (C’) +P(A)-P (B
P () - P(B) - P(C) + P(A) - P(B) - P(C)

probability is

134
343

Question130

1-22%) ; 1

Iff(x) = 3 ( v ) 0 <z < is a probability density function of X, then P (3 < z < 1) is

p y ty 1 3
0 ; otherwise

MHT CET 2023 (14 May Shift 1)
Options:

75
A. %

23
B. 5

179
C. 864

52
D. m
Answer: C

Solution:
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112

432 27
179

T 864

Question131

For an initial screening of an entrance exam, 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 MHT CET 2023 (14 May Shift 1)

Options:

49
201 1
A2 (3)

Answer: C

Solution:

q = Probability that the candidate can solve any problem = %

41
P= "% "%

Required probability = P(X < 2)
—P(X=0)+P(X=1)

e (1) ()6 (2 (2)
wan () w12

(0

0
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Question132

Two cards are drawn successively with replacement from well shuffled pack of 52 cards, then the
probability distribution of number of queens is MHT CET 2023 (14 May Shift 1)

Options:
A.
X = o] 1] 2
PX=2]| 55 | o5 | 765
B.
X = 01| 2
PX=2]| 15 | &5 | 15
C.
X = 0 1|2
PX=2z| |3 | 5 | 15
D.
X = o] 1]2
PX=1] |1 | o | 1o
Answer: A
Solution:
Let X denote the number of queens...  Possible values of X are 0, 1, 2.
4 1
P = —= —
(queen) =25 =13
48 12
P( not a queen ) = 213
P(X = 0) — 12 12
(X=0)= 13 x 33
144
169

P(X=1) = 1 ><12 N 12X 1
713 7 13 13~ 13

12 12 24
169 © 169 169

1 1
1
169
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X==zx 0 1

_ 144 24

=2

D
Ne

The probability distribution of X is

Question133

If the sum of the mean and the variance of a Binomial distribution for 5 trials is 1.8 , then the value of p
is MHT CET 2023 (13 May Shift 2)

Options:
A.04
B.0.8
C.0.18
D.0.2

Answer: D

Solution:

According to the given condition,
mean + variance = 1.8

=np+npg=18

= 5p+5pg=18

= 5p+5p(l—p) =18
= 5p+ 5p — 5p° = 1.8
= 5p —10p+1.8=0
= 50p> —100p+18 =10
= (Iop—2)(5p—9) =0

2 9
:>p:E:0.20rp:g:1.8

Since 0 < p < 1,

p=02

Question134

Two dice are rolled, If both dice have six faces numbered 1,2, 3,5, 7, 11, then the probability that the
sum of the numbers on upper most face is prime is MHT CET 2023 (13 May Shift 2)

Options:

A.

N

B.

N[5

C.

=1

D.

=380

Answer: A
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Solution:

Two dice are rolled.
n(S) = 36
A : Event that the sum of the numbers on upper most face is prime.

< A={(1,1),(1,2),(2,1),(2,3),(2,5),(2,11),
(3,2),(5,2),(11,2)}

P(A) =& =1

Question135

A random variable X has the probability distribution

X==z 1 2 3 4 5 6 7 8
P(X=«) | 0.15|0.23 | 0.12 | 0.20 | 0.08 | 0.10 | 0.05 | 0.07

For the events E = {X is a prime number } and F = {z < 5}, P(EUF) is MHT CET 2023 (13 May
Shift 2)

Options:
A.0.63
B.0.75
C.0.83
D. 0.90

Answer: C

Solution:

PE)=P(X=20orX=30orX=50rX=7)
=P(X=2)+P(X=3)+P(X=5)
+PX=17)

=0.154+0.234+0.12 +0.20
=0.7

P(ENF) = P(X is a prime number less than 5)
=PX=2)+P(X=3)
=023 +012
=0.35
P(EUF)=P(E)+P(F)-P(ENF)
=048 +0.7-0.35
=0.83

Question136

A card is drawn at random from a well shuffled pack of 52 cards. The probability that it is black card
or face card is MHT CET 2023 (13 May Shift 1)

Options:
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C. =
D. <
Answer: D
Solution:
Here, n(S) = 52

Let event A Ablack card is drawn. event B : A face card is drawn.

n(A) = 26,n(B) = 12,n(AN B) = 6

Required probability

= P(AUB)
— P(A) + P(B)— P(AN B)
26 12 6
2R n

32 8
%1

Question137

Let X be random variable having Binomial distribution B(7,p). If P[X = 3| = 5P[X = 4], then

variance of X is MHT CET 2023 (13 May Shift 1)
Options:
AT

35
B. %

7
C. 35

1
D. 5

Answer: B

Solution:
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=9op=q
=op=1-p
= 6p =

1

1 5}

“d4=1-%5=%
Variance = npq

1 )
—7><ng
35
T 36
Question138

A random variable X has the following probability distribution

X==z

0 1

4k — 10k% | 5k — 1

3k3

then P(X < 2) is MHT CET 2023 (13 May Shift 1)

Options:

A 2

©

B.

C.

©|o  ©|w

D.

O~

Answer: C

Solution:
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2
Since ZP(X =z)=1
z=0

4k —10k*> + 5k — 1+ 3k> =1
= 3k* — 10k* + 9k — 2 =0
=(k-1)(k-2)3k—-1)=0

1
:>k:10rk:20rk:§
Fork=1lork =2
P(X = 0) < 0, which is not possible

1

k=—
3

Now,P(X <2)=P(X=0)+P(X=1)
— 4k — 10k®> + 5k — 1

— 90k — 10k> — 1

1 1
=9(5)-10(g) 1
8
9

Question139

Three fair coins with faces numbered 1 and 0 are tossed simultaneously. Then variance (X) of the
probability distribution of random variable X, where X is the sum of numbers on the upper most faces,
is MHT CET 2023 (12 May Shift 2)

Options:
A. 0.7
B.0.75
C.0.65
D. 0.6

Answer: B

Solution:
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Possible value of X are 0,1, 2, 3 Here,

S = {000, 001,010, 1,00, 111,110, 101, 011}

n(s) = 8
3 6 3 12
SEX) =) ap=0+3+z+5 =5
E(P);
vy 0,312 0 24
DR =0+g+g+z=3
32
0
9
3
T4
—0.75
Question140

The discrete random variable X can take all possible integer values from 1 to k, each with a probability
%, then its variance is MHT CET 2023 (12 May Shift 2)

Options:

k-1
A

k2-1

B. %5

kK41
C. 5

k241
D. 5

Answer: A

Solution:
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iki k
i=1
C (k+1)(2k+1)
- 6
Variance — E (X2) ~[EX)?
2k* +3k+1 kK +2k+1
6 1

E(XQ): S 220 — 12+22+32 .. +K

4k + 6k +2 —3k> —6k—3
12

kK-1
12

Question141

A box contains 100 tickets numbered 1 to 100 . A ticket is drawn at random from the box. Then the
probability, that number on the ticket is a perfect square, is MHT CET 2023 (12 May Shift 2)

Options:
A L
B. &
C. L
D X
Answer: A

Solution:
Let X : Event that number on the ticket is perfect square.
X ={1,4,9,16,25, 36,49, 64,81,100}

n(X) =10
Also, n(S) = 100
n(x) 10 1

Required probability = 26 =100 = 10

Question142

An irregular six faced die is thrown and the probability that, in 5 throws it will give 3 even numbers is
twice the probability that it will give 2 even numbers. The number of times, in 6804 sets of S throws, you
expect to give no even number is MHT CET 2023 (12 May Shift 2)
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Options:
A. 18
B. 28
C.27
D.19

Answer: B
Solution:
Let p be the probability of getting even number.
Let random variable X ~ B(n, p)
Given that P(X =3) = 2P(X = 2)
°Csp’q” = 2°Cop’q’
p=24q
p—l—q:l::»p:%andq:%
P(X=0)="°Cyp’q®* = +
In 1 set of 5 throws, number of times getting no even number is %

In 6804 sets of 5 throws, number of times getting no even number is

3—15 x 6804 = 28

Question143

A and B are independent events with P(A) = - and P(A U B) = 2P(B) — P(A), then P(B) is MHT
CET 2023 (12 May Shift 1)

N

Options:
1
A

3
B. 3

C.

W[

2
D. 5
Answer: D

Solution:

P(AUB) = 2P(B) — P(A)
P(A)+P(B) — P(ANB) =

2P (B
P(A) + P(B) — P(A) - P(B) = 2P

Av

) P(A)

.['." A and B are independent events |
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Question144

Two cards are drawn successively with replacement from a well shuffled pack of 52 cards. Then the
probability distribution of number of jacks is MHT CET 2023 (12 May Shift 1)

Options:
A.
X=x 0 1 2
PX=2)| 10 | 55 | 100
B.
X=x 0 1 2
PX=2) |15 | i | o5
C.
X=x 0 1 2
PX=2)| 3% | &5 | 150
D.
X==z 0 1 2
PX=1z) |10 | & | &
Answer: A
Solution:

Let X denotes the number of jacks.”.  Possible values of X are 0, 1, 2

P(X — o 4801 X 48C1 o 144
( B O) B 5201 X 5201 N 169

P(X = 1) — 4801 X 401 401 X 5201 . 24
( B ) N 52C1 X 52C1 + 5201 X 5201 - 169
401 X 401 1

52C, x 52C;, 169

P(X =2) =

Option (A) is correct.

Question145

An experiment succeeds twice as often as it fails. Then the probability, that in the next 6 trials there will
be atleast 4 successes, is MHT CET 2023 (12 May Shift 1)

Options:
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1

496
B. 729

233

491
D. 729

Answer: B
Solution:
Experiment succeeds twice as often as it fails.
According to the given condition, if ' p ' is success and ' q ' is failure, then p = 2q

p+q=1=2q+q=1
1 2
:>q:§a.ndp:—

3
Here,n = 6

Let X be the random variable

X ~ B(n,p)

Required probability

=P(X > 4)
—P(X=4)+P(X=5)+P(X =6)
= 5C,p*q® + °C;p°q + 5C4p®
2\*/1\? 2\* /1 2\°
— (E) (3) +5(3) (§)+(§)
496
- 720

Question146

The p.m.f of random variate X is

2 r=1,2,3,...... .0
P(X) = n(n+1)
0, otherwise

Then E(X) = MHT CET 2023 (12 May Shift 1)
Options:

A n+1

B. 2n+1
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Answer: B

Solution:

2x .
p(X) = { 2007 1,2,3,...,n
0, othewise

BX) = ) aip (x)
i—1
2 8 2n2
B n(n+1) + n(n+1) et n(n+1)
2(1*+2°+...+n?
- n(n + 1)
2n(n+1)(2n + 1)
- 6n(n+ 1)
_ 2n+1
3
Question147

Let a random variable X have a Binomial distribution with mean 8 and variance 4 . If P(X < 2) = 516

then K is MHT CET 2023 (11 May Shift 2)
Options:

A.17

B. 121

C. 136

D. 137

Answer: D

Solution:

Let X ~ B(n,p)

According to the given conditions, Mean = np = 8 and variance = npg =4=p=q = % andn = 16

PX<2)=EX

=P(X=0)+PX=1)+PX=2)=X

2]6

o lﬂllﬁlﬁ 11115
CD(Q) D) -|-Cl2 2

6 l 2 l 14_
+ 02(2 2) ~

14164120 _ K
2[6 2]6

216
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Question148

If A and B are two events such that P(A) = 1, P(B) = +,P(AUB) =
P (A'/B') +P (B'/A’) is MHT CET 2023 (11 May Shift 2)

5, then the value of

Options:
A2
B.1
C.
D. &
Answer: D
Solution:
P (A'NB)
P(A'/B) =
( / ) P(B')
_ 1-P(AUB)
~ 1-P(B)
It N
_ 1 3
5 5
P(A'NB)
P (B'/A") =
_ 1-P(AUB)
~ T 1-P(A)
2 2
3 3
= ===1
S

P(A/B) +P(B/A) = 2 +1=

Question149

A fair die is tossed twice in succession. If X denotes the number of fours in two tosses, then the
probability distribution of X is given by MHT CET 2023 (11 May Shift 2)

Options:
A.
X=z| 0| 1| 2
Pi |5 | % | W
B.
X=z| 0| 1| 2
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Answer: C

Solution:
A fair die is tossed twice in succession.

Sample space (S)

1),(1,2),(1,3),(1,4),(1,5), (1,6),
1),(2,2),(2,3),(2,4),(2,5), (2,6),
1),(3,2),(3,3),(3,4), (3,5), (3,6),
1),(4,2),(4,3),(4,4), (4,5), (4,6),
1), (
1), (

1), (5.2). (5,3), (5,4), (5,5), (5,6)
6,2),(6,3),(6,4), (6,5), (6,6)}

¥

=(1
(2
(3
(4
(5
(6

X : Number of fours in two tosses.

Possible values of X are: 0,1,2.

Probability distribution of X is as follows:

X=z;]0|1]2
%[5 | L

36 18 36

X=z;] 0| 1]2
RN

1 18 36 36

Xzﬂ:i

P;

25
36

Question150

A binomial random variable X satisfies 9.p (X = 4) = p(X = 2) when n = 6. Then p is equal to MHT

CET 2023 (11 May Shift 1)
Options:

A.

N

1
B. 1

1
C.i

1
D. i

Answer: A

Solution:
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9.p(X=4)=p(X=2)andn =06
= 9 x °Cup'q® = *Cop’q’
= 9p® = ¢*
=3p=q
=3p=1—p

1

Question151

Three of six vertices of a regular hexagon are chosen at random. The probability that the triangle with
these three vertices is equilateral, equals MHT CET 2023 (11 May Shift 1)

Options:
A 3

B.

o=

C. L
D. L
Answer: C

Solution:

The number of triangles that can be drawn using 6 vertices is given by

n(S) = °Cs = 20
A : Event of selecting equilateral triangle. The equilateral triangle can be drawn if selected
n(A) =2
three vertices are alternate. P(A 2 1
o PA) = 20 = 10

Question152

From a lot of 20 baskets, which includes 6 defective baskets, a sample of 2 baskets is drawn at random
one by one without replacement. The expected value of number of defective basket is MHT CET 2023
(11 May Shift 1)

Options:
A. 0.6
B. 0.06
C. 0.006
D. 1.07

Answer: A

Solution:
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Given:
* Total baskets = 20
s Defective baskets = 6
s Sample size = 2
So,
[i]
20
E(X) =2-03=06

E(X) =

Final Answer:

Question153

A fair die is tossed twice in succession. If X denotes the number of sixes in two tosses, then the
probability distribution of X is given by MHT CET 2023 (10 May Shift 2)

Options:
A.
X==z 0| 1| 2
PX=z)| 2| & |3
B.
X== 0| 1| 2
P(X=2) |5 | 5 | %
C.
X== 0| 1| 2
PX=2)| 2| X|%
D.
X== 0| 1| 2
P(X=2) |5 | 5 | %
Answer: C
Solution:
X can take values 0,1 and 2 .
P(X = 0) = Probability of not getting six = %
P(X = 1) = Probability of getting one six
® =1
P(X = 2) = Probability of getting two sixes = %
The probability distribution of X is
X==z 0|12
PX=2)|% | % |%
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Question154

In a game, 3 coins are tossed. A person is paid X7/, if he gets all heads or all tails; and he is supposed to
pay X3/—, if he gets one head or two heads. The amount he can expect to win on an average per game is
X MHT CET 2023 (10 May Shift 2)

Options:
A.—-0.5
B. 0.5
C.1

D. —
Answer: A

Solution:
In a game, 3 coins are tossed, P( getting all heads or all tails )= 3 = n
P( getting one head or two heads )= % = %

Let X - number of rupees the person gets.

PX=7) =1

e |

P(X=-3) =

The amount he can expect to win = Mean

= Z‘Tipi

()

=—0.5

Question155

If the sum of mean and variance of a Binomial Distribution is 1—25 for 10 trials, then the variance is MHT
CET 2023 (10 May Shift 2)

Options:
A. 15
B. 2.5
C. 45
D. 3.5

Answer: B

Solution:
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Mean + variance = =

2
:>np+npq:1—25
:>np+np(1—p):% o op+g=1]
:>n(2p—p2):175
=2p—p’ =52 ...[n=10]

= 4p> —8p+3=0
=12p-3)2p—1)=0

3 1
ép:§0rp:§

p=3...[0<p<1]

_ 1 _ 1
g=1-35=3

Variance = npqg = 10 X % X % = 2.5

Question156

The three ships namely A, B and C sail from India to Africa. If the odds in favour of the ships reaching
safely are 2 : 5,3 : 7and 6 : 11 respectively, then probability of all of them arriving safely is MHT CET
2023 (10 May Shift 2)

Options:

18

11
B. &

196
1

Answer: A

Solution:

The probability that ship ' A ' reaches safely is P(A) = % = %

The probability that ship ' B reaches safely is P(B) = 3—:‘);7 ==

The probability that ship ' C ' reaches safely is P(C) = Fﬁu = %

Probability that all of them arriving safely = P(AN BN C) =P(A) - P(B) - P(C)
[Since A, B, C are all independent events]

_2. 3 6
7710 717
18

~ 595

Question157
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Three critics review a book. For the three critics the odds in favor of the book are 2 : 5,3 :4and 4 : 3
respectively. The probability that the majority is in favor of the book, is given by MHT CET 2023 (10
May Shift 1)

Options:

183
A. m

160
B. 343

209
C. m

134
D. 343

Answer: D

Solution:

The probability that the first critic favors the book is P(A) = 2-?—5 = %

The probability that the third critic favors the book is P(C) = ﬁ — %

Maijority will be in favor of the book if at least two critics favor the book.

Hence, the probability is

P(ANBNC)+P(ANnB'NC)
+P(A'NnBNC)+P(ANBNC)

—P(A)-P(B)-P(C)) +P(A)-P (B) -P(C)
+P(A")-P(B)-P(C) +P(A) - P(B) - P(C)

2 3 2 4 4 5 3 4 2
— x—+—x?x—+—x—x—+?x

~1| e
=1 &=

3
T T T 7T T T *

LIS NN S TR )
T 343 ' 343 343 ' 343 343

Question158

A player tosses 2 fair coins. He wins 5 if 2 heads appear, X 2 if one head appears and X 1 if no head
appears. Then the variance of his winning amount in X is MHT CET 2023 (10 May Shift 1)

Options:
A.6

B.

| ot

C.

N

D. 5

Answer: C
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Solution:

When player tosses 2 fair coins, then S = {HH, HT, TH, TT}

Let X be a random variable that denotes the amount received by player.
Then, X can take values 5,2 and 1

Now, P(X =5) = {,P(X=2) = andP(X=1) =

The probability distribution of X is as follows:

b
L=
b3 = | b

|

|

Variance of X = Z X*P(X) — [EXP(X)]?

25 1 5 112
_ _+2+_]_[_+1+_}

1 4| |4 4
34 10\’
1 \4
B
T4 4
_9
T 1
Question159

The p.d.f. of a discrete random variable is defined asf(z) = {

(c.d.f) is MHT CET 2023 (10 May Shift 1)
Options:

30
Ao

30
B. 57

15
C.

15
D. 5

Answer: A

Solution:

ka2,
0,

0<z<6
otherwise

Then the value of F'(4)
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f(z) =kz’,0<z <6
k(0)2 4+ k(1)% +k(2)? + k(3)? + k(4)?
=k + 4k(5)* + k(6)* = 1
=91k =1

o
~ 5= 91

F(4)=P(X<4)=P(X=0)+P(X=1)
= k(0)2 + k(k)? + k(2)% + k(3)% + k(4)?
=k + 4k + 9k + 16k
= 30k

1
~30(4; )
30
S 91

Question160

For a binomial variate X withn =6 if P(X =4) = 1237?, then its variance is MHT CET 2023 (10 May
Shift 1)
Options:

A.

W= oo

B.

C.

N

D.

x|

Answer: D

Solution:
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135
Given, P(X = 4) = ?

135
212
4o 135

= Cyple® =

andqzl—z—z

Variance = npq
3

:6XZXZ
9

Question161

A random variable X assumes values 1,2, 3, . ..., n with equal probabilities, if var(X) = E(X), then n is
MHT CET 2023 (09 May Shift 2)

Options:
A4
B.5
C.7
D.9

Answer: C

Solution:
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P(X):E
E(X) =) =p,
B I(_1+2+3+...+n)
o n
B n(n+1)
o 2n
E(X) = 1142-1

Var(X) = Yzt ~ BOOP

124224384402 (n+1)2

n 2
n(n+1)(2n+1) n+1)\’
- 6n _( 2 )
(n+1)(2n+1) n+1)\’
- 6 _( 2 )
Var(X) = E(X)
...|Given]
m+1)@2n+1) /n+1\> n+1
6 _( 2 ) 2
2 +n+2n+1 n?4+2n+1 nt1
6 _( 4 ): 2
4’ +6n+2-3n2-6n—-3 n+l1
12 T2

n—-1=6(n+1)
n—1=6n+6
n’—6n—7=0
. n=-lorn="
Butn#£ -1

n=7

Question162

A problem in statistics is given to three students A, B and C. Their probabilities of solving the problem

are %, % and % respectively, If all of them try independently, then the probability, that problem is

solved, is MHT CET 2023 (09 May Shift 2)
Options:

A.

Wl

3
B. 2
1
c.i
1
D. 1

Answer: B

Solution:
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P(A) =
P(A)=1- =
P(B)=

L
2

P(B)=1-%-3
P(C) = i
P(C)=1-1=3
P(Problem is not solve )
=P(A'nB'nC)
=P(A")-P(B)-P(C)

... [ A',B',C" are independent |

P(the problem will be solve)

= 1 — P (Problem is not solved)
1

Question163

A man takes a step forward with probability 0.4 and backwards with probability 0.6 . The probability
that at the end of eleven steps, he is one step away from the starting point is MHT CET 2023 (09 May

Shift 2)

Options:
A.1C6(0.24)°

B. 11C4(0.4)%(0.6)°
C. 11C4(0.24)°

D. 11C(0.4)%(0.6)8
Answer: B

Solution:
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[ Case 1: Final Position is +1 (One step forward)
+ D=F-B=1 (Equation2)

Add Equation 1 and Equation 2:
(F+B)+(F-B)=11+1

2F=12 = F=6

Substitute ' = 6 into Equation 1:

6+B=11 = B=5

This means the man takes 6 steps forward and 5 steps backward.

Probability of Case 1

This probability is calculated using the Binomial formula P(F = k) = (})p"q™ ¥, where k = 6:

P(D=+1)=P(F=6) = (lﬁl)[n.;tJ“(n.ﬁ]“ o

P(D = +1) = "C4(0.4)°(0.6)°

[ Case 2: Final Position is —1 (One step backward)
+ D=F—-B=-1 (Equation 3)

Add Equation 1 and Equation 3:
(F+B)+(F-B)=11+(-1)

2F=10 = F =5

Substitute F = 3 into Equation 1:

5+B=11 — B=6

This means the man takes 5 steps forward and 6 steps backward.
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Probability of Case 2

This probability is P(F = 5):

11

b

P(D=-1)=P(F=5)= ( )(0.4)-”(0.6)“ :

P(D = -1) =1C;(0.4)7(0.6)"

=k Total Probability

The total probability of being one step away is the sum of the probabilities from Case 1 and Case
2.

Total Prebability = P(D = +1) + P(D = —1)

Total P = "Cy(0.4)%(0.6)" + C5(0.4)°(0.6)"

Simplification

Recall that (E'] = (") Therefore, (lﬁl) = [11}.Let =10, =10,

Total P = C' - (0.4)%(0.6)° + C - (0.4)7(0.6)"
Factor out the common terms: C - (0.4)%(0.6)®

Total P = C - (0.4)°(0.6)° [(0.4)" + (0.6)"]

Total P = C - (0.4)°(0.6)" [0.4 + 0.6]
Total P = - (0.4)7(0.6)° [1]

Total P = 11C4(0.4)7(0.6)°

Wait, this result does not match any of the options. Let's re-examine the options provided, as

they seem to only represent one of the two cases rather than the total probability.

The options are:
- A C(0.24)% (Incorrect form)

«  B:1C4(0.4)%(0.6)° (Matches Case 1: 6 steps forward, 5 backward)

«  C:11C4(0.24)7 (Incorrect form)

«  D:1C5(0.4)°(0.6)% (Matches Case 2: 5 steps forward, 6 backward)
The expression for the probability of being exactly one step forward is:

P(D = +1) = 11C4(0.4)%(0.6)®

Question164

Three fair coins numbered 1 and 0 are tossed simultaneously. Then variance Var(X) of the probability
distribution of random variable X, where X is the sum of numbers on the uppermost faces, is MHT
CET 2023 (09 May Shift 1)

Options:
A.0.7
B.0.75
C.0.65
D. 0.62

Answer: B

Solution:
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Three fair coins numbered 1,0 are tossed.
Sample space = {111, 110,101,011, 100, 010, 001, 000}
n(S) =8

X represents the sum of numbers on upper most face

. P(X=0)=

-

P(X=1)=

-

P(X=2)=

00| = 00| woo| o ool =

P(X=3)=

Probability distribution of X is

X [0f1]2]3
PX) |z |5[%]5
3
E(X) =) =P (z)
z=0
1 3 3 1
E(X)—Ox§+1x§+2x§+3x§
_12_ 3
8 2

3
2\ _ E ) =
E (X ) B z=0 mfP (ml) ’
Variance of X = E (Xz) — EX)?

- (3)

Question165

The probability mass function of random variable X is given by

nC

- ) ) E N .

PX=r=¢ 2’ ™' , then P[X < 2] = MHT CET 2023 (09 May Shift 1)
0, otherwise

Options:
A 3

B. 1
c.i
D. ¢

Answer: B

Solution:
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Since ZP(X =n)=1
=0

"Co+"C1+"Cy...+...+"C,

32
2" = 32
n=2>5

=1

P(X < 2) = P(X = 0) + P(X = 1) + P(X = 2)
1

500 N 501 N 502
32 32 32

Question166

A, B, C are three events, one of which must and only one can happen. The odds in favor of A are 4 : 6,
the odds against B are 7 : 3. Thus, odds against C are MHT CET 2023 (09 May Shift 1)

Options:
AT7:3
B.4:6
C.6:4
D.3:7

Answer: A
Solution:
Odd in favorof Ais 4 : 6.
P(A) =
Odd against Bis 7: 3

PB) =

Since only one of the events A, B and C can happen, we get

P(A) +P(B) +P(C) =1
L +L+P(C)=1
P(C) = g

P(C) =5

odds against the event C are P {C’] :P(C)

Question167
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In a Binomial distribution with n = 4, if 2P(X = 3) = 3P(X = 2), then the variance is MHT CET 2023
(09 May Shift 1)

Options:

A5

144

9
C. 169

16

Answer: B

Solution:

P(X =3)=1C5p%(1 — p) = 4p*(1 — p)
P(X =2) ="Cop*(1 — p)* = 6p*(1 — p)*
Given 2P(X = 3) = 3P(X = 2)

8p*(1 — p) = 18p°(1 — p)°

8p = 18(1 - p)
9
P= 13

Variance = np(1 — p)

=4 x ) 1 )
- 13 13

144
169

Question168

Let a random variable X have a Binomial distribution with mean 8 and variance 4, If P(X < 2) = 2—'f6
then k is equal to MHT CET 2022 (11 Aug Shift 1)

Options:

A. 121

B. 17

C. 137

D.1

Answer: C

Solution:
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np=28,npg=4
= q= L1 andn — 16
1=5:P=75 =
Now P(z < 2) = ng,p’q" +ne,p'q" " +ne,p’q"”
1\
— {IGCD + lﬁcl + 1662} (E)
137
=56
= k=137

Question169

A, B, C are three events, one of which must and only one can happen the odds in favour of A are 4 : 6,
odds against B are 7 : 3, then odds against C' are MHT CET 2022 (11 Aug Shift 1)

Options:
A.7:3
B. 3.7
C.6:4
D. 4:6

Answer: A

Solution:

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

= P(A) + P(B)+ P(C) =1
2 3

= 5 + 0 + P(C) =1
3
= P(C) =45
Now, odds against to the event C' = 1;‘;1? = 1_; = %
Question170

If the p.m.f. of a discrete random variable X is P(X = z) = %, z =1,2,3 = 0, otherwise then E(X) is
equal to MHT CET 2022 (11 Aug Shift 1)

Options:

297

249
B. 225

343

294
D. 251

Answer: D
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Solution:

X P; P,
C C
] J— _
1 1
C C
2 — —
8 4
[ C
27 9
3 251
ZPI=EC ZPI.X‘=—C
ZPZ' _1
251
216
216
49 49 216 294
E(z) = iy = 50 = 7= X 0= = =~
now B(z) = > piz 367~ 36 X 251 251
Question171

Three critics review a book. For the three critics, the odds in favour of the book are (5 : 2),(4 : 3) and
(3 : 4) respectively. The probability that the majority is in favour of the book is MHT CET 2022 (10
Aug Shift 2)

Options:
A 3
B. 3%
c. 28
D. 2
Answer: C
Solution:
_ 5 _ 5 _ 4 _ 4 3 3 . .
P(Ch) =5 =2,P(Cy) = 5 = 7, P(C3) = 355 = 5 now, required probability
= P(Cy)-P(Cy)-P(Cs) + P (Cy) - P(Cy) P(C3) + P(Cy)- P(Cy) - P(Cs) + P(Ch)
544,243 533 543
T T T T T 7T 7T T 7T 7T 77
_ 80+24+45+60 209
B 343 343
Question172

A fair die is tossed twice in succession. If X denotes the number of sixes in two tosses, then the
probability distribution of X is given by MHT CET 2022 (10 Aug Shift 2)
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Options:

X=x;0 1 2
L — | S S S—
p %5 5 1
: 36 18 36
A. ' '
X=x.0 1 2 |
P,- 1 25 5
36 36 18
B. '
=xo0 1 2 3 ‘4 5 6
p L L1111
6 12126 6 |6 6
C. - -
X=X.0 1 2
P,- 5 1 25 ‘
18 36 |36
D.
Answer: A
Solution:
P(zerosin )= %,P{ onesin )= %, P(twosixes )= 3—16
Hence probability distribution
X=X .0 1 2
25 5 1
plx;) * 5 "

Question173

The total number of ways, of dividing 52 cards amongst 4 players, so that 3 players have 17 cards each
and fourth player has just one card, are MHT CET 2022 (10 Aug Shift 2)

Options:

52!
A. s

52!
B. ame

52!
C. 17!

52!
D. 17
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Answer: A

Solution:

52! 52! TP
Number of ways = To==" =731 = a3 [By division into groups]
Question174

The probability of success for the Binomial distribution satisfying the relation, 4P(X = 4) = P(X = 2)

and having the parameter n = 6, is MHT CET 2022 (10 Aug Shift 2)

Options:
AL
B.2
C.+

D.

W=

Answer: D

Solution:

= 2p=q

4.-P(x=4)= P(z = 2)

Also p +q
—~ 4. 6C4P4 . q2 — 602p2q4

=1 ... (ii)

2
_r_1
q¢® 4
=3p=1
1
=P=3
Question175

One coin is thrown 100 times, then the probability of getting head in odd number is MHT CET 2022 (10

Aug Shift 1)
Options:

A+

B. 1

C.1

D.

| w

Answer: C

Solution:

Get More Learning Materials Here : &

@’g www.studentbro.in



n—r

p(z = rwhere ris odd )= Z:: oda CrP'q

100 T 100—r
1 1
-2(3) (3)
r= odd 2 2
(1 100 Z
— [ = IDOC
2) i

r= odd
100
Q)
2 2

Question176
If pm.f. of ar.v.Xis P(X = z) = 1—10, forr=1,2,3,...... , 10 = 0, otherwise, then Var(z) is equal to
MHT CET 2022 (10 Aug Shift 1)
Options:
A
B. £
c
D. 7T
Answer: B
Solution:

Var(z) = ZPZ:B? — (Z PZ'CUZ')2 = 1—10(12 +224+3%.... —i—102)

2
1
—{—(1+2+3+ ..... +10)}

10

1 10x11x21 1 10x11\2

:—X __Xi

10 6 10 2
33

=38.5-3025=8.25= "

Question177

For given data N = 60, X2 = 18000 and Y_ X = 960, then variance of data is MHT CET 2022 (10
Aug Shift 1)

Options:
A. 54
B. 34
C.22
D. 44

Answer: D
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Solution:

2
Variance = 557 — (&) = 1800 _ (%0)” — 300 - 256 — 44

Question178

One ticket is selected at random from 50 tickets numbered {00, 01,02, ..... ,49}. Then the probability
that the sum of the igits on the selected ticket is 8 , given that the product of these digits is zero, is MHT
CET 2022 (10 Aug Shift 1)

Options:
A =
B. 4
C. i
D.
Answer: B

Solution:

S = {00,01,02, .. ..... .49}, n(S) = 50
E, = {08,17,26,35,44},n (E,) = 5
E, = {00,01, 02,03, 04, 05, 06, 07, 08, 09, 10, 20, 30, 40}, 7 (E,) = 14
EiNEy={08},n(E,NE) =1

n (E1 N Es) 1

Required probability = p (E;/Es) = o (B) =1

Question179

Two cards are drawn successively with replacement from a well shuffled pack of 52 cards. Then the
probability distribution of number of kings is MHT CET 2022 (08 Aug Shift 2)

Options:

X 0 1 2
1 (144 24

169 | 169 | 169

P(x)

x b 1 2
144, 1 | 24
P(X)— — —

169 169 169

X b 12
144 | 24 1
p(x) = 2

169 | 169 169
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X o 2

24 1 144
P(X)— — —
169 | 169 169
D.
Answer: C
Solution:

4 1
heren:2,p:§ = =
48 _ 12

I=% =5

wre-n =l 63

Pa=1)= 201( ) (ﬁ) 24
Plz=2)= QCQ( ) (1%) 169

Hence, option (C) is correct

Question180

For a Binomial variate x, mean is 2 and variance is 1, Then odds in favor of X = 0 are MHT CET 2022
(08 Aug Shift 2)

Options:
A.4:1
B. 15:1
C.1:15
D. 1:4

Answer: C

Solution:

Mean = np = 2, variance = npg =1

:}q:%}p:%andnzil

Now P(z =0) =*CyP?-q* =1 x1 x (%)4=L

16

1

=1:15

= odds in favour of p(z = 0) =

I6

Question181

The probability that at least one of the events A and B occurs is 0.6 . If A and B occur simultaneously
with probability 0.2 , then P (A’) + P (B') is equal to MHT CET 2022 (08 Aug Shift 2)

Options:

A.0.8
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B.0.4
C.14
D. 1.2

Answer: D

Solution:

P(AUB)=0.6and P(ANB) =0.2

Now P (A') + P (B') =1— P(A) + 1 — P(B)
=2—{P(4) + P(B)}

=2—-{P(AUB)+ P(ANB)}
=2—{0.6 + 0.2}

=2-0.8

=1.2

Question182

For the following frequency distribution

X 5 6 7810
Frequency 3 7 4 |2 4

The variance is MHT CET 2022 (08 Aug Shift 1)

Options:
A.2.85
B.2.18
C.2.37
D.2.49
Answer: A
Solution:
&z f fiz; fixi?
5 3 15 75
6 7 42 252
7 4 28 196
8 2 16 128
4 10 400
10 N=20 Y fx=141 ¥ fz’=1051
Ve _ 2FT (X’
ariance = N N

1051 (141)°
T 20 20
= 52.55 — (7.05)°

= 52.55 — 49.7025
=2.85
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Question183

A player tosses 2 fair coins. He with Rs. 5 if 2 heads appear, Rs. 2 if 1 head appears and Rs. 1 if no head
appear, then the variance of his winning amount is MHT CET 2022 (08 Aug Shift 1)

Options:
9
A7
B.6
5
C 3
17
D. 5
Answer: A
Solution:
. . 2
Xj Pi PiXi PiXi
1 5 25
> 4 4
2 1 1 2
2
1 1 1
1 — P J—
4 4 4
5 17
ZP,-X,;E Zpixj:::?

Variance = > pjz;2 —

Question184

In a certain examination, a candidate has to pass in each of the 5 subjects. Hence, the number of ways

he can fail is MHT CET 2022 (08 Aug Shift 1)
Options:

A. 5!

B.5

C.2°-1

D. 2°

Answer: C

Solution:

In each subject either he can pass or he can fail Total number of ways = 25

Number of ways which he can pass is only Hence, the number of ways in which he can fail = 2% _1

Question185

Get More Learning Materials Here : &

@g www.studentbro.in



In a Binomial distribution, n = 4 and 2P(X = 3) = 3P(X = 2), then ¢ = MHT CET 2022 (08 Aug
Shift 1)

Options:
A Z
B. 1
C. %
D. &

Answer: D

Solution:
2P(z = 3) = 3p(x = 2)

:>2><4C3(1—q)3q=3><4(32(1—q)2q2
=2x4x(1—¢g)=3x6xgq

4__a

9 1—gq
L, 4

1= 13
Question186

There are 2 shelves. One shelf has 5 Physics and 3 Bilogy books and other has 4 Physics and 2 Biology
books. Then probability of drawing a Physics book is MHT CET 2022 (08 Aug Shift 1)

Options:
A 3
B. 3
C. =
D. -
Answer: B

Solution:

The required probability = P (S1) - P(P/S1) + P(S:) - P(P/S2)= 3 X 2 +

Question187
KY  £=0,1,2,3
If the function P[X =z| =¢ & Forms p.m.f., then value of K is MHT CET 2022 (08
0, otherwise
Aug Shift 1)
Options:
A 5

T 19
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C. =
D L
Answer: C

Solution:

Y Pz)=1

2

19
= —k=1

3
3
:>k_E

1 2 3
2 2
or TR =l

Question188

Following is the probability distribution of smart phones sold in a shop per day

Number of

smart 0 1 2 3 4 |5
phones | | | | I |
Probability k 0.3 0.15 0.15 0.1 2k

Then E(z) = MHT CET 2022 (07 Aug Shift 2)
Options:

A.2.45

B. 2.55

C.0.55

D.0.75

Answer: A

Solution:
ck4+034+0154+0154+01+2k=1
= k=01

Now E(z) =3 pz; =245

Question189

A family with three children is chose at random. The probability that the oldest and youngest children
are of the same gender is MHT CET 2022 (07 Aug Shift 2)

Options:

3
A
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1
B. 3
1
C. 3
2
D. 3
Answer: B

Solution:

S = {BBB,BBG, BGB, BGG, GBB, GBG, GGB, GGG}

E = {BBB, BGB, GBG, GGG}

PE)="0 _1_

1
~ n(s) 2

Question190

A random variable X assumes value 1,2,3,....... n with equal probabilities. If the ratio of variance of
= Y piz? — (X piz:)” to expected value of X is equal to 4, then the value of n is MHT CET 2022 (07
Aug Shift 2)

Options:
A.35
B. 50
C.30
D. 25

Answer: D

Solution:

Variance =Y p,X? — (ZP*X‘)Q

_ 1 nr+1er+1) {1 . nin+1) }2
n 6 n 2
_n(n+1){2n+l_n(n+l)}
2n 3 2n

1 nn+1) n(n+1)
Expected value = Z PiTi = - 3 =

2 1
Ratio — n+1_n(n+ )
3 2n

=n?—25n=0
=n(n—25)=10
=n=0orn=25

= n = 2basn = 0is not possible

Question191
If X ~ B(8, ), then P(|z — 4| < 2) = MHT CET 2022 (07 Aug Shift 2)

Options:
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119
A. m

117
B. 128

c. i

n

116

Answer: A
Solution:
XNB(S,%) :>n:8andp:%i.e.,q: %Now

p(le —4|<2)=p(-2<z-4<2)=p(2<z<6)
ie,p(e=2,z=3,z=4,x =5,z = 6)

) (3ol () 6) - 6 )

1 8
—1- (§> {1+8+8+1}
B8, 9 1B
256 128 128
Question192

A bag contains S red marbles, 4 black marbles and 3 white marbles. Then the number of ways in which
4 marbles can be drawn so that at most 2 of them are red is MHT CET 2022 (07 Aug Shift 2)

Options:
A. 385
B. 406
C.210
D. 420

Answer: D

Solution:

=7Cy+5C; x "C34+5Cy x TCy
=35+5x35+10x 21
=35+175+ 210

=420

The required number of ways

Question193

For a Binomial distribution, n = 6, if 9P(X = 4) = P(X = 2), then ¢ = MHT CET 2022 (07 Aug Shift
D

Options:

1
Al
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1
B. )
3
C. Y
2
D. 3
Answer: C

Solution:

9P(X =4) = P(X = 2)
= 9n04p4 . qn—4 — nC2P2qn—2

n 2 2
:>904:q :< Q>

Question194

Arandom variable X has the following probability distribution

x o 1 2 3 a4 5 @
P(x) k 3k Sk 7k 9k 1k 13K

Then P (X32) =MHT CET 2022 (07 Aug Shift 1)

Options:

45
A 15

15
B. %

1
C. m
40
D. YT
Answer: A

Solution:

Y Pz)=1

=49k =1
Now, P (z%2) =1 - P(X < 2)

=1-{P(X=0)+ Pz =1)}

Question195

Five letters are placed at random in five addressed envelopes. The probability that all the letters are not
dispatched in the respective right envelopes is MHT CET 2022 (07 Aug Shift 1)

Options:
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120

Sl

119

4
D. T
Answer: C

Solution:
The number of ways in which all the litters go to the correct envelope is 1

Probability that all letter go to correct envelope = =

51
Probability that all letter do not go to correct envelope =1 — %

_ 19
120

Question196

Two numbers are selected at random from the first six positive integers. If X denotes the larger of two

numbers, then Var(X) = MHT CET 2022 (07 Aug Shift 1)

Options:
1
A.§
14
B. 4
14
c. 2
70
D. 3
Answer: C
Solution:
X; P; PX; P;X?2
0
1 & 0 0
1 2 4
2 5 05 i3
2 [i] 18
4 5 B 553
3 12 48
> B0 =
4 20 100
6 § T 15
5 30 180
15 15 15

_ 10 2 _ 350
Zp"xi — 15 Ep‘x'i — 15

Var(z) = Zpia‘:ig — (Z pi.xi)2

70 196
3 9
210196 14
- 9 T 9
Question197

Get More Learning Materials Here : & m

@g www.studentbro.in



The incidence of occupational disease in an industry is such that the workmen have a 10% chance of
suffering from it. The probability that out of S workmen, 3 or more will contract the disease is MHT
CET 2022 (06 Aug Shift 2)

Options:

A. 0.0856

B. 0.000856
C. 0.00856
D. 0.0000856

Answer: C

Solution:

() (5) o) () el ()

81 9 1
=10X —+5x —+1x —
10° 10° 10°
810+45+1 856

10° 10°

= 0.00856

Question198

If P'(A) + P(B') P(AU B) = 0.7 then P’ (A') + P (B') is MHT CET 2022 (06 Aug Shift 2)
Options:

A l1

B. 0.6

C.1.8

D.1.6

Answer: A

Solution:

P(A)+P(B)=1-P(A)+1- P(B)
=2 - {P(A) + P(B)}
=2—-{P(AUB)+ P(ANB)}
=2-{0.740.2}

=2-0.9

=11

Question199

Two cards are drawn successively with replacement from a well shuffled pack of 52 cards. The mean of
number of kings is MHT CET 2022 (06 Aug Shift 2)

Options:
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C. L
D 2
Answer: D

Solution:

Here,n=2,p= & andg= 1

— 1 _ 2
Mean, np =2 X 337 = 43

Question200

Let w be a complex cube root of unity with w # 1. A fair die is thrown three times. If 71, 72 and r3 are
the numbers obtained on the die, then the probability that w™ + w™ + w™ = 0, is MHT CET 2022 (06
Aug Shift 1)

Options:

1
A 55

1
B. &

1
c.i

2
D. n
Answer: D

Solution:

Wl W+t =0
= each of r;, 75, 73 belongs to each of the categories 3k, 3k + 1,
3k+2

So the required probability

3 x

2
X X N

I

=
o

Question201

An unbiased die is tossed 500 times. The standard deviation of getting sixes in these 500 tosses is MHT
CET 2022 (06 Aug Shift 1)

Options:

625
A =5

B. /%0
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Answer: C

Solution:
n=>500,P=2,q=2

B

SD.= /Apq=1/500 x + x 2 = /BP0 =0 -5

Question202

A coin is tossed twice in succession. Let X represent the number of tails in two tosses, then the

probability distribution of X is given by MHT CET 2022 (06 Aug Shift 1)

Options:
=x 0 1 2
p 1101
"2 4 4
A.
=0 1 2|
p L 111
"3 3 3
B. ' ' '
Xst, 0 1 2
p L 11
4 4 2
C. ’ ' :
X=x, 0 1 2
p L 11
4 2 4
D.
Answer: D
Solution:

S={HH, HT, TH, TT}

X=x.

p.

I

A= ©
&N
IM||—1
A= N
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Question203

A bag contains 5 red balls and 3 green balls. A ball is selected at random and not replaced. A second ball
is then selected. The probability of selecting one red ball and one green ball is MHT CET 2022 (05 Aug
Shift 2)

Options:
A 5
B. &

C. &

D. 15
Answer: A
Solution:

) . G R
Required probability = P(R) - P 7 + P(G)- P rel
B E 3 n 3 5
8 7 8 7
B 30 B 15
56 28

Question204

A die is thrown five times. If getting an odd number is a success, then the probability of getting at least
4 successes is MHT CET 2022 (05 Aug Shift 2)

Options:
A 3

B. 2>
C. =
D. %
Answer: D
Solution:

Heren=5p=3,0=3

p(x = r) = [Icrpr_ql'l—r

Probability of getting at least 4 successes
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P(x=4o0rx=5) =°C, (%)4 (%)1 N (’(%)(%)

1 1 1
=Xz X T +1lx oz x1

16 2 32
_ 5.1
32 32
_ 6 3
3216
Question205

The random variable X has the following probability distribution
X ] 12 16 20 24
P(X K 1 2 2K L

(X) 6 '8 12 |

then the value of K is

MHT CET 2022 (05 Aug Shift 2}
Options:

A ¢
B. 1
c.d
D. 3
Answer: B

Solution:

Here,K—I—%—F%—!—QK—I—%:l

4+9+2

24
s3k=1-—2=2_1
24 24 8

= 3K +

Question206

If three distinct numbers are chosen randomly from first 100 natural numbers, then the probability
that all three of them are divisible by both 2 and 3 is MHT CET 2022 (05 Aug Shift 1)

Options:
A =
B. &

4
C. T55

80

Answer: C

Solution:
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16
3
100, -
Cﬂ 13| 1003

Now the required probability =

_ e 3jor
~ 3313 ° 100

14 x 15 x 16 4
T 08x09x100 1155

Question207

A bag contains 4 red and 3 black balls. One ball is drawn and then replaced in the bag and the process
is repeated. Let X denote the number of times black ball is drawn in 3 draws. Assuming that at each
draw each ball is equally likely to be selected, then the probability distribution of X is given by MHT
CET 2022 (05 Aug Shift 1)

Options:

A.
X 1 .2 3
1 ‘1 1 |
PlX — — |—
(x) 5 13
B.
X 0 1 2 3
- = =
4N 12(4V9(3\V/3) |
p(x) (=] ==]=[2](2]
7 7\7) 7\7 7
C. - -
X o 1 2 3
4 9(4Y 12(3¥(3) |
peo) (=] =] 222 )
.7 _77‘77 7 _'
D.
Answer: D
Solution:
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il i 3 (307403 0\?
Probability of drawing one black ball = Cu(;) (;) = (F)

Probability of drawing two black ball

—a(3) (1) —axa < (2) =3 ()

Probability of drawing zero black balls

—s0(2)'(3) =% () 2 =2 (2

3\3/4)\° 2\ 3
Probability of drawing three black balls = 303 (;) (;) = (?)

Question208

It is observed that 30% of the students appearing for a certain entrance test are science students. If 5
students are randomly selected from this group,the probability of having 2 science students among
these students is MHT CET 2022 (05 Aug Shift 1)

Options:

A.0.3087
B. 0.2547
C. 0.1087
D. 0.3437

Answer: A

Solution:

2 3
The required probability = 56'2(%) X (%)

—1(]><i><ixi><i><i
- 10 710 T 10 T 10 T 10

Question209

Two dice are thrown simultaneously. If X denotes the number of sixes, then the expectation of X is
MHT CET 2021 (24 Sep Shift 2)

Options:
A3
B.2

C. 3

D.2
Answer: C

Solution:
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Probability of getting 6 = &

X denotes number of times of getting 6 , So X can take values 0,1, 2.

5 5 25

1 5 5 1 10
P(x:l):(gxg)—l—(gxg):%

1 1 1
P(XZQ):EXE:%
E(X):Zpixi

(B0 (Do (H)o- 252!

[

Question210

The probability that least one of the events £, and occurs is 0.6. If the simultaneous occurrence of F;
and E, is 0.2, P (E,’) + P (E;) = MHT CET 2021 (24 Sep Shift 2)

Options:
A.04

B. 1.6
C.12

D. 0.8
Answer: C

Solution:

P(E,UE,) = P(E,) + P (E;) — P(E1N Ey)
-.06=[1-P(E/)+1-P(E)) — P(E:NE,)]
P(E/)+P(E))=2-02-0.6=1.2

Question211

X=x |
P(X=Xx) 1

==t
L
—

n n

The probability distribution of a random variable X is
Then Var(X) = MHT CET 2021 (24 Sep Shift 2)

Options:
A n’-1

BD

c xrzr

D n?-1

Answer: A
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Solution:

1 2 3 n
Ppxm=—t+ =+ = At —
n n n n

_1+2+43+...n

n 2(n) 2
2
’{1 pi pixl pixi
1 1 1
1 |—| = il
n n n
2
; [L] 2] 4
n n n
1 3 9
3 = Z
n n 1
1 | n’
n | —| — —_
n n n
, 1,49 n?
Yopx= ==
n n n n
1 4 90 2
Tpad = — b — 4 — et
n n n n
_1+4+49+...n° n@+1)2n+1) (n+1)(2n+1)
n n B 6n - 6
2 2
Var(x) = "px? — (Z paxi)
 (@+1)En+1) [@+1)] 20°+30+1 n’+2n+1
n 6 2 - 6 4
4’ +6n+2-3n'-6n-3 n’-1

12

12

Question212

A fair coin is tossed for a fixed number of times. If probability of getting 7 heads is equal to probability
of getting 9 heads, then probability of getting 2 heads is MHT CET 2021 (24 Sep Shift 2)

Options:
1
A &

15

c. 1
D 2
Answer: B

Solution:
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P = probability of getting head = % and
q = probability of not getting head %

1 X 1 n—x
P(X=x)="C(3) (3)
As per data given, we write

Px=7)=P(x=9)

1 7 1 n—7 1 a9 1 n—9
Gl =) (5] =rGl=) (5
"(2) (2) “(2) (2)
. HC7=uCg
n=16

when z = 2, we get

2 14 %15 16 5
P(XIQ)ZIGCQ(%) (%) :—16 L (%) —_

Question213

The mean of the numbers obtained on throwing a die having written 1 on three faces, 2 on two faces
and 5 on one face is MHT CET 2021 (24 Sep Shift 1)

Options:
A5

8
B. 3
C.1
D.2

Answer: D

Solution:

A die has:
s Three faces showing 1
s  Two faces showing 2

s  One face showing 5
The mean (expected value) is:
1+1+1+2+2+5
6
12
6

BE(X) =

E(X)= — =2

Correct answer: 2

Question214

A man is know to speak truth 3 out of 4 times. He throws a die and reports that it is 6 . Then the
probability that it is actually 6 is MHT CET 2021 (24 Sep Shift 1)

Options:

A.

|

B.

NI
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C.

olen oofew

D.
Answer: C

Solution:

Probability of man speaking truth = % = Probability of telling

lies =

=] =

X

1
6
)+

N—

Probability of a die actually showing 6 =

ool

Balw [/
| =l

(

o=

X

oo
X
N
N——

Question215

K(X—X2) fo<x<1

If the function f defined by f(x) = { 0 is the p.d.f. of a r.v.x, then the value of

, other wise
P (X < 1) is MHT CET 2021 (24 Sep Shift 1)

Options:

A.
B.

C.

Wl W= e N[ =

D.
Answer: A

Solution:

Given f is a the p.d.f. of ar.v.x.

0
x2 x° ! 1 1 K
Kl——-—=| =1=K|z-%]=1=—=1
[2 3]0 (2 3) 6
K =
P(xX <= :/QG(X_}g)dX: 6x° 17 [6x”
2 . 2 |, 3 |,
13 2 3 1 1
= 2— 32:———:———:—
= [3x" — 2’7 = 4 8 4 4 79

Question216
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A fair coin is tossed 100 times. The probability of getting a head for even number of times is MHT CET
2021 (24 Sep Shift 1)

Options:
1
A 5

3
B. 3

C.

o=

D.

| o

Answer: A

Solution:
We have n. = 100 and probability of getting head = 1/2
Letp=1/2=q=1/2

Probability of getting head even number of times =

P(X=2)+(X=4)+.....+(X = 100)]

ey () () ()

1 100
- (E) ['%Cy +1C4 + ... +'"Cygo]

1) 100—1 1 29 1
=(§) "] = g A" =5

Question217

Let two cards are drawn at random from a pack of 52 playing cards. Let X be the number of aces
obtained. Then the values of E(X) is MHT CET 2021 (24 Sep Shift 1)

Options:

5
A3
B.
C. X

37

Answer: C

Solution:
' X ' can take values 0.1 .2 .Probability of getting no ace card.

80, 48! 21500 188
T Rc, | 246! 2l | 221

Probability of getting 1 ace card
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10y x 48 4 x 48 2
_ G x PO 4xd8 o 32
520, 521 221

Probability of getting 2 ace cards

10, x 8¢ 4! 2150! 1
T mg, 2l X B2l 221

E(X) = Xp;ix;

— (0) (%) e <%) e <%> -2

Question218

A random variable X has the following probability distribution

x]o|1 2 [3 [4 [5 [6 [7 [8
PX=x) |K|2K|[3K|[4K|[4K[3K|[2K| K| K

Then P(3 < x < 6) = MHT CET 2021 (23 Sep Shift 2)
Options:

Al

B. +

c.2

D. >

Answer: A

Solution:

We know that

k+2k+3k+4k+4k+3k+2k+k+k=1=21k=1
1

=k=—

21

Whenz =4,P =4k = _- Whenz =5P=3k= 2>,

_ 5. 2
Whenx =6,P =2k =

- PB<x<f)——2F3+2_ 9

9 _3
21 21 7

Question219

For the probability distribution given by following
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11

P(X=x)|007]02]03|k]|0.07

0.04

0.02

MHT CET 2021 (23 Sep Shift 2)
Options:

A.2.56

B.2.85

C.1.65

D.3.85

Answer: C

Solution:

First find k using the fact that total probability is 1:
0.07+0.20+030+k+0.07+0.04 +002=1
0.70+k =1=k=10.30

So the pmfis:

@ | 5 6 7 8 9 10 1
P(X =) [0.07 020 030 030 0.07 0.04 0.02

Mean E(X)

E(X) =Y «P(X = z) = 5(0.07) + 6(0.20) + 7(0.30) + 8(0.30) + 9(0.07) + 10(0.04) + 11(0.02) = 7.3

Second moment E(Xz)

E(X%) =) «"P(X = x)

= 25(0.07) + 36(0.20) + 49(0.30) + 64(0.30) + 81(0.07) + 100(0.04) + 121(0.02)

= 54.94
Variance
Var(X) = E(X?) — [B(X)]? = 54.94 — (7.3)% = 54.94 — 53.29 = 1.65

Var(X) = 1.65

Question220

The probability distribution of the number of doublets in four throws of a pair of dice is given by MHT

CET 2021 (23 Sep Shift 2)

Options:
A.
X: 0|1 (2|3 |4
P [ | E[33]3
B.
X: 011123
PX): | 5]1]4]4
C.
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X: 01123 |4
L1111
P(X): 4| 4| 4| 4|4
D.
X: 0 1 2 3 4
.| 625 125 | 25 5 1
P(X): | o6 | 321 | 316 | 27 | ™29
Answer: D
Solution:
Let p = Probability of getting a doublet in a throw of pair of dice.
6 1 1 5
P=36 =5 M4 6 6
Dice are thrown 4 times.
Let X = 0,1, 2, 3,4 denote number of times a doublet is obtained.
5 5 _5 _5& 625
WhenX:O,p:ExE X g X & = 996
WhenX=1,p=(*C;) x s x 2 x 2 x 2 = 22
1 1 5 5 25
_ — (4 — — T -
X=2p=(C)x5x5%5%6= 215
1 1 1 5 5
— (4 - - o T
X=3p=(0C)x gxG%5%5= 334
1 1 1 1 1
X=dp=—-xXx—=x=xX=>=——
P=F 767676 1206

Question221

Rooms in a hotel are numbered from 1 to 19 . Rooms are allocated at random as guests arrive. The first
guest to arrive is given a room which is a prime number. The probability that the second guest to arrive

is given a room which is a prime number is MHT CET 2021 (23 Sep Shift 2)

Options:

8 7
A. 9 X 18
B. &
C.2xL
D. =

Answer: D

Solution:

Prime numbers from 1 to 19 are 2,3, 5,7,11,13,17,19 i.e. 8 such numbers. The room with prime

number is given to the first guest.

.". The probability that second guest will get a room with prime number = —

T
18~
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Question222

A die is thrown four times. The probability of getting perfect square in at least one throw is MHT CET
2021 (23 Sep Shift 1)

Options:

58
A 5

16
B. 3

65
C 3

23
D. 3

Answer: C

Solution:

From 1to 6 , we have 1 and 4 as perfect squares.

Probability of getting perfect square is one throw of a die

.. Probability of not getting perfect square in 4 throws of a die

16
81

X

w22
373"

w| o
| b

.". Required probability = 1 — % = %

Question223

IfP(A) = 2 P(B) = ,P(AUB) = £, then P(A/B) x P(B/A) = MHT CET 2021 (23 Sep Shift 1)

Options:
1
A 3

1
B. &5

1
C. %

D.

=

Answer: B

Solution:

*(5) (%)= "5m " p

We know that P(AUB) = P(A) + P(B) — P(ANB)
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3 3 2 1
== 5+7—P(ANB)=PANB) =

.. Given expression = X

Question224

X1 K
P(X) |K |ZK |3K |4K |5K |6K

t3
fa
N
tn
(=3

The probability distribution of a discrete random variable X is
Find the value of P(2 < X < 6) MHT CET 2021 (23 Sep Shift 1)

Options:

4
A 57

1
B. &1

10
C 5

D.

ENIIES

Answer: D

Solution:
WehaveK—i—2K+3K—i—4K—|—5K—|—6K:1:>K:2_11

S P2<x<6)=P(x=3)+P(x=4)+P(x=5)
3 4 5 12 4
sl T T Tl T 7

Question225

If the probability distribution function of a random variable X is given as
X=%; -2 |- 0 1 2

P(X=xj) (02 03 |0.15 |025 |0O.l
Then F(0) is equal to MHT CET 2021 (23 Sep Shift 1)

Options:

A.P(X >0)
B.1-P(X >0)
C.1-P(X<0)
D.P(X < 0)
Answer: B

Solution:
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X=X -2 (-1 |0 1 2
P(X=x)|02|03 |0.15 (025 (0.1
" F0)=1-[P(z=1)+ P(z = 2)]
=1-P(X >0)

Question226

The distribution function F(X) of discrete random variable X is given by

X 1 2 3 4 5 6
F(X=x) (02 |037 |[048 [0.62 |0.85 (1

Then P[X = 4] + P[X = 5| = MHT CET 2021 (22 Sep Shift 2)

Options:
A.0.14
B. 0.85
C.0.37
D.0.23

Answer: C

Solution:

X 1 2 3 4 5 6
F(X=x) |02 (037 |048 |0.62 |0.85 |I

We have

S P(x=1)=0.2,P(z =
P(r =4) =0.14, P9z =5

\./M

) =0.17,P(z = 3) = 0.11
2 ) =0.15

Thus P(x = 4) + P(x = 5) = 0.14 + 0.23 = 0.37

Question227

If the mean and variance of a binomial distribution are 4 and 2 respectively, then probability of getting
2 heads is MHT CET 2021 (22 Sep Shift 2)

Options:

28
A 256

37
B. 256

128

219

Answer: A

Solution:
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We have np = 4 and npq = 2

Question228

First bag contains 3 red and 5 black balls and second bag contains 6 red and 4 black balls. A ball is
drawn from each bag. The probability that one ball is red and the other is black, is MHT CET 2021 (22
Sep Shift 2)

Options:
41
A 55
21
B. &
C. =
3
D. g

Answer: B

Solution:

Probability of drawing red ball from first bag = % and black ball = %

Similarly probability of drawing red ball from second bag = % and black ball %

.. Required probability = (% X %) + (% X 1—%) = 12;03" = %

Question229

A coin is tossed three times. If X denote the absolute difference between the number of heads and the
number of tails, then, P(X = 1) = MHT CET 2021 (22 Sep Shift 1)

Options:

A.

=

1
B. 3
2
C. 3
3
D. vy
Answer: D

Solution:
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A coin is tossed 3 times

= 1(S) =8

Possibilities are : (1H,2 T, (2H,1 T), (3H,0 T), (0H,3 T)
Thus values of X canbe 1and 3.

Now (1H, 2 T') can occur in 3 ways. Also (2H, 1 T') can occur in 3 ways.

.'.P(X:l):%:

| w2

Question230

A random variable X has following distribution

X=x |1]2 [3 |4 |5 |6
P(X=x)|k|3k|5k]|7k|8k|K

Then P(2 < x < 5) = MHT CET 2021 (22 Sep Shift 1)
Options:

7
A 5

3
B. 2

24
c.z

23
D. 3

Answer: B

Solution:
Wehavek+3k+5k+7x+8k+k:1¢k:2_15

1 15 3

SP2<x<5)= 5%

Question231

For two events A and B,P(A UB) = %, P(A) = %,P(B) = %, then A and B are MHT CET 2021 (22
Sep Shift 1)

Options:

A. independent

B. mutually exhaustive

C. mutually exclusive

D. complementary
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Answer: C

Solution:
We have, P(AUB) = * P(A) = ¢, P(B) = -
P(AUB) = P(A) + P(B) - P(ANB)
%:%Jr%—P(AmB);»P(AmB):o

Thus A and B are mutually exclusive events.

Question232

If is observed that 25% of the cases related to child labour reported to the police station are solved. If 6
new cases are reported, then the probability that at least S of them will be solved is MHT CET 2021 (21
Sep Shift 2)

Options:

19
A 1024

19
B. 4096

c (1)

19
D. 2048

Answer: B
Solution:
We have probability of cases getting solved = 25% = i
p=1=gq= %andwe haven = 6,x = 5,6
Hence required probability
3 ®73\"
(5 (3 [ (1) (2)]

_©®@) , 1 19 19

(4)8  (4)8 (4)6_4096

Question233

A bakerman sells 5 types of cakes. Profit due to sale of each type of cake is respectively Rs 2 , Rs 2.5, Rs
3, Rs 1.5 and Rs 1. The demands for these cakes are 20%, 5%, 10% and 15% respectively, then the
expected profit per cake is MHT CET 2021 (21 Sep Shift 2)

Options:
A.Rs 1.725
B.Rs 0.01725

C.Rs 0.1725
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D.Rs 17.25

Answer: A

Solution:

Expected value = ¥p;x;

_ @) (%) +(2.5) <1(5)_0> +(3) (%) + (1.5) (%) + (1) (11—050>

=0.4+0.125+0.3+0.75+ 0.15 = 1.725

Question234

A coin is tossed and a die is thrown. The probability that the outcome will be head or a number greater
than 4 or both, is MHT CET 2021 (21 Sep Shift 1)

Options:
A.
B.
C.

D.

wlm N SR

Answer: A

Solution:

The probability of getting head when a coin is thrown = % The probability of getting a

number greater than 4 when a die is thrown

Hence required probability = (3) (2) + (5

Question235

If x is a random variable with p.m.f. as follows.

PX=z)=—,z=0,1

kx
= 8% 2, then E(x) =

MHT CET 2021 (21 Sep Shift 1)
Options:

A.1.1875
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B. 1.3125

C.1.5625
D. 0.5625
Answer: B
Solution:
From given data, we writeWhenx = 0,P = 1_56 _ %
5 15
x_17P_E_4—8
=2, P = 2k
TTST T 48
_3p_ 1 B 12
S S T
Here ) Pi=1
' 154'15+2k+12—1:>k—3
" 48 48 48 48 -
6 1
‘ h :2 P:—:_
. When x , 13 .

Now E = Z P;Xi

[l (ol [ (o] o eiet- 3

Question236

A lot of 100 bulbs contains 10 defective bulbs. Five bulbs selected at random from the lot and sent to
retail store, then the probability that the store will receive at most one defective bulb is MHT CET 2021

(21 Sep Shift 1)

Options:
A. 0.59049
B. 0.91854
C. 0.6561
D. 0.32805

Answer: B

Solution:
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Probability of finding defective bulb = % =01

Letp=01=1=09

We have n = 5 and to get required probability x =0andx =1

. P =7Cy(0.1)%(0.9)° +°C,(0.1)*(0.9)*
(0.9)° + (5)(0.1)(0.9)*

= (0.9)*[0.9 4 0.5] = (0.9)4(1.4)

— (0.81)(0.81)(1.4) = (0.6561)(1.4) = 0.91854

Question237

The p.m.f of a random variable X isP(X = z) = + <5 ) , «=0,12345then =0 otherwise, MHT
CET 2021 (20 Sep Shift 2)
Options:
A.P(X<2)<P(X>3)
B.P(X<2)>P(X>3)
C.P(X <2)=2P(X > 3)
D.P(X <2) =P(X > 3)
Answer: D
Solution:
Here P(X = z) = %{j) forz =0,1,2,3,4,5.s0
X ~ Bin(5,1).

For a binomial with p = é the distribution is symmetric about /2 = 2.5, so

(Each term on the left matches a term on the right: P(X = 0) = P(X =5), P(X =1) = P(X = 4),
P(X —2) — P(X —3))

So P(X <2) = P(X > 3).

Question238

Two unbiased dice are thrown. Then the probability that neither a doublet nor a total of 10 will appear
is MHT CET 2021 (20 Sep Shift 2)

Options:
1
A 15

B. +

C.

©|n

D.

©o|

Answer: D
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Solution:

Number of ways of getting doublet = 6
Number of ways getting a total of 10 are = (4, 6), (5, 5), (6, 4) i.e. 3 ways
Here (5, 5) is common.
.. Total ways of getting doublet or total of 10 are 6 +3 —1 =28
36-8 _ 28 _ 7

Hence required probability = =— = 2z = 3

Question239

The variance of the following probability distribution is,

(x |0

16

o0 || —

P(X)

MHT CET 2021 (20 Sep Shift 2)

Options:
1
A.g
5
B.g
1
C'Z
3
D.g
Answer: D
Solution:
X, | P|PX | DX
0 3 0 0
16
13133
8 8 8
» (L] 2] 4
16 | 16 16
1 5
Total — -
2 8

Variance = Zp-,x? - (Z Dim)z

_5 (1)'_5 1_3
8 2) 8 4 8

Question240
If X ~ B(4,p) and P(X = 0) = &, then P(X = 4) = MHT CET 2021 (20 Sep Shift 1)

Options:
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o
,_.|'—‘

B.

5=

C.

0|

1
D.2—7

Answer: A

Solution:

81
. 16 _ 4 4 0
31 Co(p)*(a)
16 ) 2 1
P(x=14) =

Question241

Rajesh has just bought a VCR from Maharashtra Electronics and the shop offers after sales service
contract for Rs. 1000 for the next five years. Considering the experience of VCR users, the following

distribution of maintenance expenses for the next five years is formed.

Expenses |0 500 (1000 | 1500 [ 2000

2500

3000

Probability | 0.35 | 0.25 | 0.15 |0.10 [0.08

0.05

0.02

The expected value of maintenance cost is MHT CET 2021 (20 Sep Shift 1)

Options:

A. Rs. 800
B. Rs. 770
C. Rs. 700
D. Rs. 900

Answer: B

Solution:

Expected value = E P;Xi

— (0)(0.35) + (500)(0.25) + (1000)(0.15) -+ (1500)(0.1)
+ (2000)(0.08) + (2500)(0.05) + (3000)(0.02)
— 0+ 125 4 150 + 150 + 160 + 125 + 60 = 770

Question242
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A random variable X has the following probability distribution

X=x 0|1

2

4

5

6

7

P[X=x] |0 |K

2k

2k

3k

k2

2K’

7k +k

Then F(4) = MHT CET 2021 (20 Sep Shift 1)

Options:

A =

B. L

C. L
4

D. 3

Answer: D

Solution:

Herek+ 2k + 2k + 3k + k2 + 2k  + 7k  + k =1
10k +9k—1=0= (10k—1)(k+1) =0

ke (k>0

10

8
S F4)=k+2k+2k +3k =8k = —

10

4
5

Question243

Two dice are rolled simultaneously. The probability that the sum of the two numbers on the dice is a
prime number, is MHT CET 2021 (20 Sep Shift 1)

Options:

5
AT

B.

—
m|°‘

7
C 53

7
D. %

—

Answer: B

Solution:
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The sum of numbers on the two dice can be (2, 3, . ..., 12) and prime numbers in this listare 2, 3, 5, 7,
1.

2= (1,1)and 3 = (1,2),(2,1) and 5

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

7= (1,6),(2,5), (3,4), (4,3),(5,2), (6,1) and 11
= (5,6),(6,5)

Thus n(s) = 6 x 6 = 36 and n(E) = 15

Hence required probability = -z = 5

Question244
If X ~ B(8, 1), then P(|z — 4] < 2) = MHT CET 2020 (20 Oct Shift 2)

Options:

119

29
B. 128

238

119

Answer: A

Solution:
Wehavenzsjp:% :}q:%
TofindP(X —4] <2) =X=2,3,4,56
Hence required probability
6 2 5 3 4 4 3 5 2 6
=G(3) 3) +°G(3) (3) +°Gu(3) (3) +°Gs(3) (3) +°Ge(3) (3)

= (2)* PCa+3Cs +5C4 +3C; +5Ci

= 555[28+ 56 + 70 + 56 + 28] = 3% = 12

Question245

(S

If A and B are two independent events and P(A) = 3,P(B) = 2, then P (A’ N B') = MHT CET 2020

(20 Oct Shift 2)
Options:

A L
B. %

Cc. 4
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1
D. i+

Answer: B

Solution:

We have:

3 3
e P(A)=Z=PA)=1-2=
« P(B)= = P(B)-1-

Since A and B are independent, their complements A’ and B’ are also independent, so

2
So the answer is| — |
15

Question246

2 1 2
P(A'NB)=PA)P(B)==.- = =.
( )= P)P(B) =23 =

It is known that a box of 8 batteries contains 3 defective pieces and a person randomly selects two
batteries from the box. If X is the number of defective batteries selected,then P(X < 1) = MHT CET
2020 (20 Oct Shift 2)

Options:

25
A. 55

14
B. 3%

10
c.l

13
D. 35

Answer: A

Solution:

We have 8 batteries: 3 defective (D) and 5 good (G). Two are chosen without replacement.

Let X = number of defective batteries in the sample. We want P(X < 1):
P(X 1) =P(X =0)+P(X =1)

1. P(X = 0): both are good

P(X_n)_%_g

2. P(X = 1): one defective, one good

@G 15
P(X =1) = ==
() 28
Add them:
P(X <1 10 15 25
AR TR
|
So the answeris| — |
28
Question247

The probability distribution of a random variable X is given by
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X==z
P(X =1x)

o= | O
e | =
o | N

then the variance of X is MHT CET 2020 (20 Oct Shift 2)

Options:
A 5
B. >
C. o
D. =
Answer: A
Solution:
x1 | P(Xi) | PiXi | PiX;
0| + 0| O
2 2 2
115 | 513
2 4 8
21 5 | 5| 5
6 10
. 2
. EPiXi = g and Epixi = ? =2
Variance = ¥p;x? — (Tpx;)
B 6\ _, 36 _14
B 5 25 25
Question248
: . e = 0] 11273
If a discrete random variable X has probability distribution as follows Then

var(X) = MHT CET 2020 (20 Oct Shift 1)
Options:

A.

NS

22
B. &%

24
C 5

23
D. &

Answer: A

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



Herek—|—3k—|—3k-|-k:8k:1:>k:%

1 3 3 1 12 3
ZPX1 —0><§+1><§+2><— - = :—and

Srd-( )2 () o) 2

Variance = V(X)

Question249

If f(z) = §,if0 < z < 4= 0, otherwise is probability density function (p.d.f) of c.r.v. X and F(z) is
c.d.f. associated with f(z), then F(0 - 5) = MHT CET 2020 (20 Oct Shift 1)

Options:

128

Answer: A

Solution:

= Iy fw)dy = f; Say=2[%]

0

= %@ -0) =5
F(05) = 5% = o5 = &
Question250

Suppose that 5% of men and 0.25% of women have gray hair. A gray hair person is selected at random.
If there are equal number of males and females, then the probability that the person selected being men
is MHT CET 2020 (20 Oct Shift 1)

Options:

20
A 5T

10
B. -3

1
C 5

11
D. 57

Answer: A
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Solution:

A grey haired person is selected at eandom, the probability that this person is male
= P(M/G) Here M is men, W is women, G is grey hair.

.. P(M/G)

P(M) x P(G/M)

P(M) x P(G/M) + P(W) x P(G/W)

7 X g _ 20
o)t (3 x ) A

Question251

A die is thrown 100 times. If the success is in getting an even number, then the variance of number of
successes is MHT CET 2020 (20 Oct Shift 1)

Options:
A.1.10
B. 25
C.50

D. 100
Answer: B

Solution:

Let

A = event "Obtainimen an even mumber when a fail tie is therwn

np=3=

.=. Varianco ovor 100 trails —1100 — 100 x % ¥

1 1
lo1-1-p-1

1
1_95

Question252
If X is a r. v. with c. d. f. F(z) and its probability distribution is given by
X=x | -15 | —05 | 05 15 25
P(X= x) a-05 02 0-15 0-25 035

then, F(1-5) — F(—0 - 5) = MHT CET 2020 (19 Oct Shift 2)

Options:
A.0-2
B.0-3
C.0-1
D.0-4

Answer: D
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Solution:

F(1.5) — F(—0.5)

= P|[X < 1.5] - P[X < —0.5]

— [P(X = —1.5) + P(X = —0.5) + P(X = 0.5) + P(X = 1.5)] — [P(X = —1.5) + P(X = —0.5)]
= P(X=05)+ P(X =1.5) =0.15+ 0.25 = 0.4

Question253

If the sum of the mean and the variance of a binomial distribution for 5 trials is 1 - 8,then p = MHT
CET 2020 (19 Oct Shift 2)

Options:
A.0-4
B.0-2
C.0-8
D.0-18

Answer: B

Solution:

We haven =5and np+npg=1.8
5p+5pg=18=5p(l+q)=18
S.5p[l+(1—p)]=18=5p(2—p)=18

507 —10p+1.8=0

S5 —p—9p+18=0 =pbBp—1)—1805p—1)=0
- (p—18)(59 —1) =0 = p = &, 1.8 (impossible)

p=02

Question254

The c. d. f. F(z) associated with p. d. f. f(z) = 3 (1 — 222) if 0 < & < 1= Ootherwiseis k (:1: - 2—“”3)
then value of k is MHT CET 2020 (19 Oct Shift 2)

Options:
A3
B. 1

C.

W=

1
D. 5
Answer: A

Solution:
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Since f(zx)is p.d.f. of rv. therefore c.d f is

F(x)=fy3(1—2c) dz=[3(z - %)K

From given data, we getk = 3

Question255

The odds in favour of getting sum multiple of 3, when pair of dice are thrown is MHT CET 2020 (19
Oct Shift 2)

Options:
A.4:5
B.2:3
C1:2
D.3:4

Answer: C

Solution:

When a pair of dice is thrown, then total outcomes are 6 x 6 = 36.
Now the odds in favour of getting the sum, which is multiple of 3 are
(1,2)(2,1) = sum3

(3,3),(2,4), (4,2),(1,5),(5,1) = sum6b

(4,5),(5,4), (6,3),(3,6) = sum9

(6,6) = sum 12

Thus Number of favourable cases =2 +5+4+1 =12

i 12 _ 1
So, odds in fovour = 51 = 2

Question256

Given X ~ B(n,p), If E(X) = 4 and Var(X) = 2 - 4, then n = MHT CET 2020 (19 Oct Shift 1)
Options:

A.20

B. 15

C.5

D. 10

Answer: D

Solution:
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E(X)=4=np=4
Var(X :npq:2.4:>4q:2.4:>q:%

):4:(‘:1:10

2

.'.p:Ea.ndn(

2

5

Question257

If the p.m.f. of a r.v. X is

X

1

P(X=x)

2pq

then, the standard deviation of X is (given p + ¢ = 1) MHT CET 2020 (19 Oct Shift 1)

Options:
A.2,/q
B. v/2pgq
C.2,/p
D. \/pq

Answer: B

Solution:

x| p Pi%i PiX;
0 q? 0 0
1 |2pq| 2pq 2pq
2 p’ 2p? 4p®
Total 2pq + 2p? | 2pq + 4p?
Mean(p) =E(x) =Y¥pxi =2p(p+q)=2p ...[p+q=1given]
Variance (o3) = 3" px? — p?
= 2pq +4p* — 4p® = 2pq
Standard deviation (o3) = 1/2pq
Question258
The c.d.f. F(z) of discrete r.v. X is given by
BEEETR 1 3 5 EE

‘ F(X) 0-1 03 05 065 085 | 0-90 1

then P[X = 3] = MHT CET 2020 (19 Oct Shift 1)

075

Options:
A.0-85
B.0-10
C.0-75
D.0-65
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Answer: B

Solution:

P[X = 3] =F(3) - F(2)
= 0.75— 0.65 = 0.10

Question259

A problem in statistics is given to three students P, Q and R. Their chances of solvingthe problem are

%, %, % respectively. If all of them try independently, then theprobability that the problem is solved, is

MHT CET 2020 (19 Oct Shift 1)
Options:

A.

Wl

B.

N[ =

C.

N3

D.

N

Answer: C

Solution:

P (Problem will be solved)

=1 — P (Problem will not be solved by P, Q&R )

—1-[a-p(-3) (-9)]=1-(Fxdxi) -1-1-%

Question260

If a die is thrown at random, then the expectation of the number on it is MHT CET 2020 (16 Oct Shift
2)

Options:
A.24
B.35
C.21
D.33
Answer: B
Solution:

When a die is thrown, probability of getting any number from 1to 6 is %. Expectation of a number on it to

occur

=(1x2)+(2x3)+(3x3)+(4x3)+(5x2)+ (6% 2)

=1(1+2+3+4+5+6)=2 =35
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Question261

The p.d.f. of a continuous r.v. X is given by f(z) = 5,0 <z <4 =0, otherwise, then P(X <2)is MHT
CET 2020 (16 Oct Shift 2)

Options:
A2

B. %
C. L

D.

N

Answer: D

Solution:

Question262

The odds in favour of drawing a king from a pack of 52 playing cards is MHT CET 2020 (16 Oct Shift
2)

Options:
A 1:12
B. 4:1
C.12:1
D. 1:4

Answer: A

Solution:

Probability of drawing a king = 12 =1

.-. Probability of NOT drawing a king = 1—3

Hence odds is favour of drawing a king =1 : 12.

Question263

Out of 100 people selected at random, 10 have common cold. If five persons selected at random from
the group, then the probability that at most one person will have common cold is MHT CET 2020 (16
Oct Shift 2)

Options:
A.0.9254

B. 0.9185
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C. 0.9851

D. 0.9245
Answer: B
Solution:
Let probability of having common cold p = % = 1—10 =q= % Heren =15 andx=0,1

Hence required probability

() () 0 8) (@)

0\% 50 (9)19+5]  g1xm1x14
:(ﬁ) +aoF = o = et — 0.9185

Question264

5
If the p.m.f. of a r.v. X is given by P(X = z) = (:—> ifr=0,1,2,...... 5 = 0 otherwise then which of

5

the following is not true? MHT CET 2020 (16 Oct Shift 1)
Options:

A.P(X<1)=P(X >4)

B. P(X <2) > P(X > 4)

C.P(X <3)< P(X>3)

D. P(X <2)=P(X > 3)

Answer: C

Solution:

Here P(X =) = (2:) forz =0,...,5 50 X ~ Bin(5, 1).

5
Probabilities:

1,5,10,10,5,1
P(X =0,1,2,3,4,5) = ’T

Compute the needed sums:

« P(X<1)=Li-8_ %
- 541 [i} 3
=P(X <1)=P(X > 4) B
- 115410 L6 1
. P[X‘RQ)——}E =3 — 3
- [} 3
SP(X<2)>PX>4H

e P(X<3)=Llololn. 21

So the statement that is not true is:

|P[X <3) < P(X >3) ‘

Question265
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The probability that bomb will miss the target is O - 2. Then the probability that out of 10 bombs
dropped exactly 2 will hit the target is MHT CET 2020 (16 Oct Shift 1)

Options:

288

144
B. 5_9
144

2
D. 2%

Answer: B

Solution:

We have probability of missing the target 0.2
Letp=1—-02=08,gq=0.2,n=10andr =2

Hence required probability = 1°C;(0.8)2(0.2)®

2
— 10 8
T (10) .

2\ 45x64x25  0xBx2"  0x2'  1u4
10 - 1010 T gl g0 T g 5

Question266

The p.d.f. of c.r.v. X is given by f(z) = zl—tf if -2 < x <4=0 otherwise then P[|z| < 1] = MHT CET 2020
(16 Oct Shift 1)

Options:

A 55
B. 3
C.2
D. 5

Answer: C

Solution:

flz) =22, —2<z<4

=0, otherwise

1
P(lz| <1) = P(-1 <z < 1) =f 'El_gzdx

1
! 11 1 4 2
Zf_lf(“'“)d‘“ﬁ[é“‘i”}:ﬁ:ﬁ

Question267

The letters of the word ' LOGARITHM' are arranged at random. The probability that arrangements
starts with vowel and end with consonant is MHT CET 2020 (16 Oct Shift 1)

Options:
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71
A. o

18
B. o
1
C. 1
1
D. n
Answer: C

Solution:

The word LOGARITHM contains 3 vowels and 6 consonants.

Starting vowel can be chosen from 3 vowels in 3 distinct ways and the end consonant could be chosen
from 6 consonants in 6 distinct ways and the rest of 7 letters can be permuted among themselves in 7!

ways.

So total number of ways this arrangement could be done are 3 x 6 x 7L

So, the probability that words could start with vowel and end with consonant = % = i

Question268

If a fair coin is tossed 8 times, then the probability that it shows heads more than tails is MHT CET

2020 (15 Oct Shift 2)
Options:

91

97

93
C. 256

95

Answer: C

Solution:

Givenn = 8. Here p = %,q:%
P(«'L'>4):P(£E:5)—|—P(a;:

oft) (3) ()

_ 56 28 8
T 256 ' 256 | 256 256 256

Question269

4
If the p.m.f. is given by P(X) = k ( ), forz =0,1,2,3,4,k > 0= 0, otherwise then the value of k is
T

MHT CET 2020 (15 Oct Shift 2)

Options:
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Cc. L
D =
Answer: C

Solution:
ForP(X:D}:k(g) —kx'Cy=kx1=k
.-.P(X:l}:k(‘:) — kx 1C, = k(4) = 4k

P(X:Q}:k(;) — k x 4Cy = k(6) = 6k

P(X =3) =k(4) — kztCy = k(4) = 4k

Since P(X) is p.m.f.

1
k+4k+ﬁk+4k+k=l=~,16k=1=}k=ﬁ

Question270

If n(X) = 700,n(A) = 200, n(B) = 300,n(A N B) = 100, where X is universal set and A and B are
subsets of X, then n (A’ N B’) = MHT CET 2020 (15 Oct Shift 2)

Options:
A. 300
B. 400
C. 340
D. 240

Answer: A

Solution:

n(ANB)=n(AUB)
=n(u) —n(A UB)
=n(u) — {n(A) +n(B) —n(ANB)}

— 700 — {200 + 300 — 100} = 300

Question271
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The

For the probability distribution of X given below

0-3

0-

1

0-15]0-25

variance of X is MHT CET 2020 (15 Oct Shift 2)
Options:

A. 2.4257

B. 2.5427

C. 2.5742

D. 2.2475

Answer: D

Solution:

YiimP = E(X)

E(X) = (—2)(0.2) + (—1)(0.3) + 0(0.1) + 1(0.15) + 2(0.25)
— —04—-0.3+0.15+0.50 = —0.7 +0.65 = —0.05

n
E(X?) =) 2P,
i=1
= 4(0.2) +1(0.3) + 0(0.1) + 1(0.15) + 4(0.25)
=08+03+0.15+1=225
= E(X?) - [E(X)]
=2.25 — 0.0025 = 2.2475

Question272

In a single throw of three dice, the probability of getting a sum at least 5 is MHT CET 2020 (15 Oct

Shift 2)
Options:

53
A 55

51
B.
1
C. &
2
D. 3

Answer: A

Solution:

Here n(S) =6 x 6 x 6 = 216

Sum less than 5 = {(1,1,1),(1,1,2),(1,2,1),(2,1,1)}

Here P( sum less than 5)= % — ﬁ

-~ P(atleast5)=P(>5) =1—P(< 5)

Question273
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In a box containing 100 bulbs, 10 are defective. The probability that out of 20 bulbs selected at random,
none is defective is MHT CET 2020 (15 Oct Shift 1)

Options:

A. 10(1—10)20
B, 20(%)20
C. 5(%0)20
D <%>20

Answer: D

Solution:

Let X denote number of defective bulbs out of 20 bulbs p = probability of getting defective

bulb = % = % S.qg=1 —2&% = 1% and n = 20, Probability of getting no detective bulb is
9
(6)

20 0
=P ()" (%) =

Question274

A fair coin is tossed 2 times. A person receives 4, *X? if he gets X number of heads.His expected gain is
= MHT CET 2020 (15 Oct Shift 1)

Options:

A.4,"2.00
B. 4,'1.00
C. 4,12.50
D.3,5.20
Answer: C

Solution:

A fair coin 1s tossed 2 times. Possible outcomes are HH, HT, TH, TT ... X takes values 0,1, 2

Given a person receives 4, 1 X3 if we gets X no. of heads.

1 1 1
.. Expected gain = (Z X O) + (5 X 13) + <Z X 23>

—0+1+8—25
B 2 4 7
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Question275

If f(z) = %, —2<x<4=0 , otherwise,is the p. d.f. of ar. v. X, then the value of P(|X]| < 2) is

MHT CET 2020 (15 Oct Shift 1)
Options:

A.

©|on

4
B. 9
2
C. 9
1
D. n
Answer: B

Solution:

2 2
2 1
P(|x\<2):/ XT dx:—lx—+2x]
- —2

1 8
= Sle-+20e+2) = =

Question276

If A and B are independent events and P(A) =
Oct Shift 1)

2,P(B) = 2, then P (A' N B) = MHT CET 2020 (15
Options:

4
A 15

3
B. 5
2
C. 3
1
D. 5
Answer: D

Solution:

Since A and B are independent:
2 , 2 1
5

Independence = P(A' N B) = P(A')P(B):

« P(B)=

1

P(A'NB) =2

(5 N
]

So the answer is .

Question277

If X ~ B(4,p) and 2P(X = 3) = 3P(X = 2) then value of p is MHT CET 2020 (14 Oct Shift 2)
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Options:
A2
B. &
C. Ll

12
D. 3
Answer: A

Solution:
Given X ~ B(4,p) and 2P(X = 3) = 3P(X =2)
2 [*Csp’q!| = 3 [*Cop’q?]

2 x 4pPq = 3 x 6p2g?

"'p:¥=’p=%(1—p}=ﬂ?=g—%p
(1+3)p=3=>F=1=>r-%
Question278

The probability distribution of a discrete r. v. X is

X=z |0|1]2]3]4
PX==x)|k|2k|4k |2k ]|k

then value of P(X < 2) is MHT CET 2020 (14 Oct Shift 2)
Options:

A 35
B. =
c. 2

D. %
Answer: B

Solution:

Here k + 2k + 4k + 2k +k = 10k = 1 = k = -~Now
P(X<2)=P(0)+P1)+P2)=+t+2+4 =21

Question279

If the error involved in making a certain measurement is continuous random variable X with
probability density function f(z) = k (4 — xz) if —2 <z <2=0 ,otherwisethen,P[-1 <X < 1] =
MHT CET 2020 (14 Oct Shift 2)

Options:
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>
5z

B.

C.

= Wl N

—=

D.

=
(=2}

Answer: D

Solution:

Since the function represents a p.d.f.

/2k(4—w2)dw:1

2

3

2 3 2
2/ k(4—932)d:13:1:>2k[4x—x—] =1
0 -0

8 16 3
..2k<8—§)_1:>2k<?>_1:>k_§

S P-l1<z<1]

173 6
e —_— — — 2 = — — 2
_/_1(32> 4 x]daz 39 (4 :L')da:
XI

3

o
B
ol

Question280

Two dice are thrown together. The probability that sum of the numbers is divisibleby 2 or 3 is MHT

CET 2020 (14 Oct Shift 2)

Options:
A.
B.
C.

D.

w|r W= Y SN

Answer: D

Solution:
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Two dice are thrown together. Then sum of 2, 3,4, 6, 8,9, 10, 12 is obtained in following ways.

Let A=1{(2,2),(1,2),(1,1),(1,3),(1,5),(2,1),(2,4),(2,6),(3,1),(3,3),(3,5), (3, 6).

(4,5), (4,2), (4,4), (4,6),(5,1),(5,3), (5,4), (5,5), (6,2), (6,3), (6,4), (6,6)}

Thus n(A) =24 andn(S) =6 x 6 = 36

. _ DA) a4 2
- P(A)= n(s) 36 3

Question281

The p. d. f. of a continuous random variable X is given by f(z) = % if 0<x<2=0

otherwiseand ifa = P (X < 1) ,b =P (X > 2), then relation between a and b is MHT CET 2020 (14
Oct Shift 1)

Options:
Aa—b=0
B.2a—-b=0
C.3a—-b=0
D.a—2b=0
Answer: A

Solution:

2 00 2
1
:/ f(z)dz + f(z)dz :[5 5d:r:+0
2 2 3
| RN 1 3 1 1 1 1
71l 5(2‘§> —2xX3-17bg
1 1
Question282
IfP(A) = 2,P(B) = 1 and P(AUB) = 1, then P (A’ UB') = MHT CET 2020 (14 Oct Shift 1)
Options:

A.

N
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17
D. 20
Answer: D

Solution:

P(AUB) = P(A) + P(B) — P(AN B)
P(ANB)= %
P(ANB)+P(ANB)=1
P(ANB)=1

P(AUB)=Z

Question283

The cumulative distribution function of a continuous random variable X is given by F(X = z) = g

then P[X > 1] is MHT CET 2020 (14 Oct Shift 1)

b

Options:

A.

|

B.

s

C.

D=

D.

N

Answer: C

Solution:

VI

Given c.dfis f(z) = 5

- P(0) — 0 and P(1) — %

Plz > 1] =1- Plz < 1]

1 1
=1-(04+-)==
(0+3)=3

Question284

If A and B are independent events such that odds in favour of A is 2 : 3 and oddsagainst B is 4 : 5, then
P(AN B) =MHT CET 2020 (13 Oct Shift 2)

Options:

A.

=1

B.

(SN

C.

oo
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D.

©o|w

Answer: C

Solution:

Given P(A) = % = P(A") = % and P (B') = % = P(B) = %
since A and B are independent events,

~.P(AnB)=P(A)-P(B) =% % % _2

Question285

If 2 and a? are mean and variance of a random variable X whose p. m. f. is givenby

P(X=2z)= (6 > (1) ()" 2=0,1,2,3,...... 6, then the value of 2y + 1202 = MHT CET 2020
(13 Oct Shift 2)-’6

Options:

A. 4

B.8

C.20

D. 16

Answer: C

Solution:

We have P(X =) = 603(%)3 (§)6 ’

1 2ﬁ
-+

Thus:n=6,p=%andq=

kg

~.Mean = np = (6) (%) = 2 and variance = (6) (%) (%) = %

S op 41202 = 2(2) +12 (g) —4+16=20

Question286
If the p. m. f. of a random variable X is
X 1121345
PX==z)|k|+|%| 2|2

then £ = MHT CET 2020 (13 Oct Shift 2)
Options:
A L

31

1
B. 5
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11
C. 3

12
D. 3]

Answer: D

Solution:

All probabilities must sum to 1:

kiR kR kK
3 4 2 2

Find a common denominator (12):

12k 4k fik+fik 6k .
12 12 12 12 12)

(12+4+34+6+6)k 31k 1
12 12

o 12

BEN

12
So, | —
31

Question287

If the probability density function of a continuous random variable is f(z) = %3 if -1 <z<2=0,
otherwise,then the cumulative distribution function of X is MHT CET 2020 (13 Oct Shift 2)

Options:
A Lzt —1]
B. & [zt — 1]
C. =[xzt —1]
D. 15 [z* — 1]
Answer: D

Solution:

f(X)Z/_jf(.V)dy :/_j y;dy

c.d.f. of x is given by

Question288
If P(A')=0-6,P(B)=0-8and P(B/A) = 0- 3, then P(A/B) = MHT CET 2020 (13 Oct Shift 1)
Options:

7
Al 55
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9
D. 30
Answer: B

Solution:

Given P(A") = 0.6 = P(A) = 1 — 0.6 = 0.4, P(B) = 0.8, P(B/A) = 0.3

We know that P(B/A) = '?r 5

2y and P(A/B) =

P[AnB]
TPE)

Here P(A N B) = P(A) - P(B/A) = (0.4)(0.3) = 0.12

Also P(AnB)=P(A/B)-P(B)

P(A/B) = %2 = £ =3

0.8 )

Question289

Given below is the probability distribution of discrete r.v. X

X==z

1

2

3

4

P[X = z]

0

2k

5k

3k

Then P[X > 4] = MHT CET 2020 (13 Oct Shift 1)

Options:

A.

=

B.

W=

C.

N[

D.

| o

Answer: D

Solution:

Herek+0+2k+5k+k+3k=1=k=

S P(X>4)=5k+k+3k

2 3
—0k=2=3

Question290

If the function f defined by f(z) =
then the value of P (X < 1) is MHT CET 2020 (13 Oct Shift 1)

Options:
1
A
1
B. 3

1
c.t
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2
D. 3
Answer: B

Solution:

Given fto athe p.dfofarvx

.[f(m}dx=1¢£1K(m—m2)dz=l

2 3 1 l
K{ff__w_} =1=;~K(———)=1=»,£=1
3], 6

2 2 3
K=6
1 3 62271 631"
P(m<§)=L 6(:.':—9:2)41:7:: [TL— {T u
3 2 3 1 1
[3:.22—2::3]’_1—522_3:5
Question291

The probability that the person who undergoes certain operation will survive is 0 - 2.If 5 patients
undergo similar operations, then the probability that exactly four will survive is MHT CET 2020 (13
Oct Shift 1)

Options:
A.0.0042
B. 0.0084
C.0-0032
D. 0-0064

Answer: D

Solution:

Since there are 5 patients, n=5
P(Pprobability of patient survive) = 0.2

p—02=g=1—-p=1—-02=08
P(z = 4) =°C4(0.2)*(0.8)! = 5 x 0.0016 x 0.8 = 0.0064

Question292

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 at least one correct answer is MHT CET
2020 (12 Oct Shift 2)

Options:

80
A 243

32

B.m

163
C. 243

211
D. 243

Answer: D
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Solution:

There are 5 questions and each question has 3 options of which one is correct. .. Probability of getting

correct answer = %

Thusn:&.p:%,q:

| ba

P (at least one correct answer)

=1 — P(Noneis correct )

1563 =1-1x1x Z -2 _

243 243 243

Question293

The probability mass function of a random variable X is P(X = z) =

otherwise then, P(X < 2) = MHT CET 2020 (12 Oct Shift 2)

Options:
A.P(X > 3)
B. P(X > 3)
C.P(X > 2)
D. P(X > 4)
Answer: B
Solution:
Px<2) =Pkx=0)+Px=1)+P(x=2)
B 500 5C1 5C2
T T 2°
1
Px>3) =Pkx=3)+P(x=4)+P(x=5)
°C °C °C
_ 53 + 54 + 55
2 2 2
1 16
F(10+5+1) = oo
Question294

25

if

z=0,1,2,3,4,5= 0

An urn contains 4 red and 5 white balls. Two balls are drawn one after the otherwithout replacement,
then the probability that both the balls are red is MHT CET 2020 (12 Oct Shift 2)

Options:

A.

o |on

B.

o=

C.

o
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4
D. 9
Answer: B

Solution:

Red balls = 4 and White balls = 5 = Total balls = 4 + 5 = 9 Two balls are drawn one after the other
without replacement

n(8)=°2C, x3C; =9x8

. . 10,%3C
Required probability = —r—— = 22 — L — £

Question295

The p.d.f. of a random variable X is given by f(z) = % if 0 < z < 4= Ootherwise, then
P(1 < X < 4) = MHT CET 2020 (12 Oct Shift 2)
Options:
A 5

B.

W=

C.

o=

D.

| o

Answer: A

Solution:

Given f(x) = %, if0<x<4

=0, otherwise

Question296

The probability that a person wins a prize on a lottery ticket is %. If he purchasesS lottery tickets at
random, then the probability that he wins at least one prize is MHT CET 2020 (12 Oct Shift 1)
Options:

A 32

774
B. 1024
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781
C. 1024

223
D. 1024

Answer: C

Solution:

Let

e P(win on one ticket) = i
+ P(lose on one ticket) = 1 — 1 = 2

For 5 independent tickets, the probability that he loses on all 5 is

3\ 3% 243
4) T 45T 1024
So the probability that he wins at least one prize is the complement:

243 1024 — 243 781
1024~ 1024 1024’

P(at least one win) = 1 —

781

So| ——
1024

is the correct option.

Question297

Two cards are drawn from a pack of well shuffled 52 playing cards one by one without replacement.
Then the probability that both cards are queens is MHT CET 2020 (12 Oct Shift 1)

Options:
A o

B. 52

C. 5%

D. =
Answer: A

Solution:

Two cards are drawn from a pack of 52 cards without replacement. Total queen cards are 4
S P (1St queen card) =% and P (2nd queen card) =3

52 51
: ' o 4x3 1
.. Required probability = "= = w7
Question298
If the c. d. f . (cumulative distribution function) is given by f(z)= ”“'1025 , then P(27 < z < 33)=

MHT CET 2019 (02 May Shift 1)
Options:

A.

ot

3
B. 35
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Answer: A

Solution:

Cumulative distribution function is given by f(z)= %22 then f'(z)= % f(x)= &

10
now, p(27 <z <3)= 2373 f(z)dz

33
1—10(37)27 - %

Question299

A random variable X has following probability distribution
X == 1 2 3 4 5 6

PX=z) | K|3K |5K | 7K | 8K | K

Then, P(2 < X < 5)= MHT CET 2019 (02 May Shift 1)

Options:
3
A ¢

7
B. 5

23
c.Z

24
D. %

Answer: A

Solution:

Given: Probability distribution

X=a [1][2][3][4]5]6
P(X = 2)|[K|BK|[sK|7K|sK|[K

Z?:lp(sz):1:>25k:1jk: %

then, p(2 <z < 5)=p(z = 2)+p(x = 3)+p(z = 4)
= 3k + 5k + 7k
=15k = 2

Question300

A bag contain s6 white and 4 black balls. Two balls are drawn at random. The probability that they are
of the same colour is MHT CET 2019 (02 May Shift 1)

Options:

A.

| ot

B.

==
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C. =
D. +
Answer: C
Solution:

Given bag contains 6 white and 4 black balls.

. o 6Cy+4C
Hence, required probability = —5— = 154? = %
€2

Question301

It is observed that 25 % of the cases related to child labour reported to the police station are solved. If 6
new cases are reported, then the probability that atleast 5 of them will be solved is MHT CET
2019 (02 May Shift 1)

Options:
6
A (3)

19
B. 1024

19
C. 2048

19
D. 4096

Answer: D

Solution:

P=1 g=32 n=6

Required Probability = P(z = 5)+P(x = 6)
_ 1\%3 16

=°Cs(3) s+ (5)

(p(x — 7“)): n Tprqn T

— _19
© 4096

Question302

If three dices are thrown then the probability that the sum of the numbers on their uppermost faces to
be atleast 5 is MHT CET 2019 (Shift 2)

Options:
A &
B. 2
C. &
D. 2
Answer: B

Solution:
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If there dice are drawn, then n(<)= 6% = 216

Let E the sum of the number on their uppermost faces are less than 5 as follows
(1,1,1),(1,1,2),(1,2,1),(2,1,1)

c.n(E)=4

Now, probability that the sum of the numbers on their uppermost faces to be atleast 5

=1-PE)=1-g5=1-5 =35

Question303

If the standard deviation of the random variable X is \/3pg and mean is 3p then E(mz) =....MHT
CET 2019 (Shift 2)

Options:

A. 3pq + 3¢>
B. 3p(1 + 2p)
C. 3pq + 3p*
D. 3¢(1 + 2q) ]
Answer: B

Solution:

Key Idea: Use p +q =1 and Var(X)= E(X)2 — (E(X))2
We have standard deviation of X = /3pq

= Var(X)= 3pq

and mean, E(X)= 3p

Now, 3pq = E(az:2)—(3p)2

( Var(X)= E(X?)— (E(X)2))

= E(X2): 3pq + 9p?

=3p(1 —p)+9p°(p+g=1)

= 3p — 3p® + 9p?

= 3p + 6p* = 3p(1 + 2p)

Question304

The p. d. f. of a random variable x is given by f(z)= i, 0 < z < 4a,(a > 0) =0, otherwise and
Pz <38)=kP(z > %) thenK =....... MHT CET 2019 (Shift 2)

Options:
Al

B.
C.

D.

N |~ [
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Answer: A

Solution:

We have p. d. f. of a random variable x is given by
flx)= 4,0 <z < 4a.(a > 0)
and also, p(m < 3—“): (m > 5—“)

jfo%a dm_kfsa f
=y (&)dw =k [ <—a> z

Question305

In a binomial distribution, mean is 18 and variance is 12 then p =.... MHT CET 2019 (Shift 2)
Options:

A.

Wl

1

B. 3

3

C. T

1

D. 5
Answer: B

Solution:

We know that, mean = np = 18 and variance = n = pq = 12

2pq 12 _
Now, wp — 18 747

. _ 2 _

o wo|bo

Question306

A player tosses 2 fair coins. He wins Rs. 5 if 2 heads appear, Rs. 2 If 1 head appear and Rs. 1 if no head
appears, then variance of his winning amount is MHT CET 2019 (Shift 1)

Options:
A. 6

5
B. 3

9
o
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D. 5
Answer: C

Solution:

When player tosses 2 fair coins then

S={HT,TH,TT,HH}

Let X be a random variable that denotes the amount received by the player.
Then, X can take value 5, 2 and 1.

Now, P(X =5)= ,P(X =2)=2 = ;

and P(X = 1)=

Thus, the probability distribution of X is

X 5 2 1

PX) & 2 3
.. Variance of X = Y X2P(X)-[>_ XP(X)]2
Now Y XP(X)=5x 1 +2x 1 +1x1

_ 5, 4,1 _10_5

=it I1TiIT 1 T2

.. Variance of X = Y X2P(X)—- (Y XP(X))2
=5 T+ d o 1xh)-(3)
_(25+8+1)_§ _ 9

=( = —

Question307

The pdf of a random variable X is f(z)= 3(1 — 2z%),0 < z < 1 = 0 otherwise. The
P(§ < X < 3)=... MHT CET 2019 (Shift 1)

Options:

179

159
B. 864

169
C. W

189
D. 864

Answer: A

Solution:

We have, p.d.f of a random varlabe
Xis f(z)=3(1-22%),0<z <1

= 0, otherwise
1/3
p(f <X <3)= 1/4 f(z)dz
1/3
= [1/s 3(1 —22°)dz
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_ 2, 311/3
= 3[33 — 3z ]1/4
_ 1 2(1)\3 1 2(1)3
= 3[(§ -3(3) )‘(z -3(2) )}
_ 1 1 2 (1 1
= 3[(5 - z)—g(g - E)]
_ 1 2 37
= 3[ﬁ1_9§ X 1735 |
3 X 3503
179
864
Question308
The probability that three cards drawn from a pack of 52 cards, all are red is MHT CET 2019 (Shift 1)
Options:
A &
B. -+
o
D. =
Answer: D
Solution:

Total number of ways that three card drawn from a pack of 52 cards are *2C3 and number of

ways that three red. cards drawn are 26C5 |

*Cy __ 26x25x24
524 52x51x50

Required probability =

_ 2
I

Question309

|

Let X be the number of successes in ‘n’ independent Bernoulli trials with probability of success p = 3 .
The least value of ‘n’ so that P(X > 1)> 0.9375 is.... MHT CET 2019 (Shift 1)

Options:
A.2

B.1

C.4

D.3
Answer: A

Solution:

We have, p = %,q: 1—p= %
It is given that P(X > 1)> 0.9375
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=1- P(X = 0)>0.9375
=1-"Co(p")(9)"" = 0.9375
=1-(3)" >0.9375
=1-0.9375 > (1)"
=0.0625 > ()"

Question310

A coin is tossed three times. If X denotes the absolute difference between the number of heads and the

number of tails then P(X = 1)= MHT CET 2018
Options:

A.

N[

B.2
C.1
D. 3
Answer: D

Solution:

HHH — 3H and 0T

HHT — 2H and 1T = |n (H) — n(T)|
HTH —2H and 1T = |n (H) — n(T)|
HTT —1Hand 2T = |n(H) - n(T)| =1
THH —2Hand 1T = |n(H) —n(T)| = 1
THT — 2T and 1H = |n(H) —n(T)| =1
TTH— 2T and 1H = |n(H) — n(T)| =1
TTT - 3T
Px=1)=2=3
Or (second method)
Probability distribution of X

1
1

Out come aT 2T1H 1T2H aH

X 3 1 1 3

P L : :

S P—)-3+3-3

Question311
Letters in the word HULULULU are rearranged. The probability of all three L being together is MHT
CET 2018
Options:
AL

20
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B.

[ (oAl 1)
oo|°° l

C.

D. =

Answer: C

Solution:

n(S) = 4?—;)! (total arrangements)

n(A) = 2—: (Arrangement when all L together)

So, the required probability is
P(A)= "4 _ & _ s

n(8) R 8!
P(4) = 86;<!7X><?(’5! = %

Question312

If X-B(n, p) withn = 10, p = 0.4 then E(X?)= MHT CET 2018
Options:

A. 4

B.24

C.3.6

D.18.4

Answer: D

Solution:

Given X ~ B(n, p);n =10, p=0.4
=q=0.6

We know that V (X) = npq

E(X)=np

=V (X)=10x04x0.6 =2.4
E(X)=10x04=4

Also V (X) = E(X?) — (E(X))?
=24+ 4° = E(X?)

= E(X?) =184

Question313

A die is thrown four times. The probability of getting perfect square in at least one throw is MHT CET
2018

Options:

16
A5
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65
B. &

23
C. 81

58
D. ¢

Answer

:B

Solution:

P (getting perfect square in at least one throw) = 1 — P (not getting any perfect square in any throw)

And among 1 to 6, there are 2 perfect squares-1 and 4 .

Question314

A die is rolled. If X denotes the number of positive divisors of the outcome then the range of the

random variable X is MHT CET 2018

Options:

A{1, 2,

B.{1, 2,

c.{1, 2,

D. {1, 3,

Answer

3}

5}

:B

Solution:

The possible outcomes with their positive divisors are:-

3, 4}

3,4, 5, 6}

outcome | positive divisors | number (X)
1 1 1
2 1,2 2
3 1,3 2
4 1,2,4 3
5 1,5 2
6 1,2,3,6

Hence, Range of X = {1,2,3,4}

Question315

For the following distribution function F(z) of a random variable X

X

2 3 |4

F(x)

0.2

0.37 | 0.48 | 0.62

085 |1

P(3 <X <5)=MHTCET 2017
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Options:
A.0.48
B.0.37
C.0.27
D.1.47

Answer: B
Solution:

X 1 N 3 4 5 6
fix} 02 037 048 062 085 ]
pix} 0.2 617 011 014 023 015

PB<z< 5) = P(z = 4)—|—P(:13 5)

(4) = F(3)) + (F(5) — F (4))
14 +0.23
37

(F
0.
0.

Question316

The probability that a person will develop immunity after vaccination is 0.8. If 8 people are given the
vaccine then probability that all develop immunity is equal to MHT CET 2017

Options:

A.(0.2)°

B. (0.8)°

C.1

D. 8Cg(0.2)° (0.8)
Answer: B

Solution:

Since the events of developing immunity among persons are independent, so the required
probability is (0. 8)®

Question317

A box contains 6 pens, 2 of which are defective. Two pens are taken randomly from the box. If random
variable x : Number of defective pens obtained, then standard deviation of xt = MHT CET 2017

Options:

Answer: D
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Solution:

x : no. of defective pens
Two pens are taken from box

x can taken values 0, 1, 2

o Y0y 4x3 2 6
p(z = 0)= 5C, — 6x5 5 15

2 4
p(z=1)= Cix*Ci __ 2x4x2x1 __ 8

6C,  6%5 15
_ _ 20y o 1x2x1 1
p(z =2)= 5C, — 6x5 15
oj<o o
8 | 8 8
lEls |5
=% [
_ 10
E(z)= 5
2
- 32 12
E(z*)= 15
4
5

Standard deviation = \/ E(z2?)-[E (:13)]2
Standard deviation = (%) — (%) ?

4 4
5 9

4x4
45

=

35

<

Question318

A random variable X -~ B(n, p). If values of mean and variance of X are 18 and 12 respectively then
total number of possible values of X are MHT CET 2017

Options:
A. 54
B. 55
C.12
D. 18

Answer: B

Solution:

Mean =np = 18

Variance = npq = 12
npg 12
np 18
2
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:>p:1—q:1—%
=p=
Now np = 18
=n(3)=18

=n =54

= ... Values of X are

55 Values.

Question319

A boy tosses fair coin 3 times. If he gets X 22 for = heads then his expected gain equals to X........ MHT
CET 2017

Options:
Al

B.3

C.3

D.4
Answer: C

Solution:

For z heads, he gets y = 2z
K o]r]z2]p3
y_lolR]i]le
TNHEHE
Excepted gain = Z YiDi

=0(5)+2(5)+4(3)+6(5)= =5 =3

olw|[ ][ —

3
HE

Question320
If random variable X ~ B(n = 5,p = 3 ) then P(2 < X < 4)= MHT CET 2016
Options:

80

40
B. 243

40

80
D. 343
Answer: B

Solution:
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Question321

Probability of guessing correctly atleast 7 out of 10 answers in a "True" or "False" test is =

MHT CET 2016
Options:

11
A &

11
B. 55

11
C. %
27
D. 32
Answer: A

Solution:

)+P(z = 9)+P(z = 10)

= 8
7
= 0C1(3)"(3)" + °G(3)°(3)"+ Ce(3)"(3) + °Cu(3)”

Question322

If the probability distribution function of a random variable is given as

; —2—1o 1
P(X = z;)0.20.30.150.250.1

Then F(0)=MHT CET 2016

Options:
A.P(X<0)
B.P (X >0)
C.1-P(X>0)
D.1-P(X<0)
Answer: C

Solution:
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F(X;)isdefindas F (X;) = P(X < X;)
= F(0)=P (X <0)
=1-P(X >0)

Question323

If random variable X : waiting time in minutes for bus and probability distribution function of X : is
given by

f(w)—{%’ nEwen

0, otherwise

Then probability of waiting time not more than 4 minutes is = MHT CET 2016
Options:

A.0.3

B. 0.8

C.0.2

D.0.5

Answer: B

Solution:

As given,
L 0<z<5

f(z)=4 *’

0, otherwise

Now, probability of waiting time not more than 4 minutes is = 4 x % =0.8

Question324

Let X-B(n,p), if
E(X)=5, Var (X)= 2.5 then P(X < 1)= ... MHT CET 2016

Options:

A (3)"

Answer: B
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Solution:

Here,
E(z)=nP =5 and Var(z)= npg = 2.5
g = 25 1

4= 75 T 2

Sop= % and n =10
Now, P(x < 1)= P(xz = 0)
= Pz <1)= ¢, (1"
= Pz <1)=(3)"

Question325

The odds against solving a problem by A and B are 3 : 2 and 2 : 1 respectively, then the probability that
the problem will be solved, is MHT CET 2012

Options:
A2

B. Z
C.2
D. &

Answer: A

Solution:

P(AnB)+ P(AnB)+ P(An B)

— P(A)- P(B) + P(A) - P(B) + P(A) - P(B)
5
3

+
wil by
Ll =

Question326

15 coins are tossed, then the probability of getting 10 heads will be MHT CET 2012
Options:

511
A 32768

1001
B. 32768

3003
C. 32768

3005
D. 32768
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Answer: C

Solution:

. Required probability = 15Cyo (1) (3)°
15 1
= Csﬁ

— 15x14x13x12x11 1
Bxdax3Ix2x1 915

__ 3003

Question327

One card is drawn at random from a pack of playing cards the probability that it is an ace or black
king or the queen of the heart will be MHT CET 2012

Options:

A.

o
w|°’

B. &
c. &
D. =
Answer: B
Solution:

C1+I01+HIC)

.. Required probability = G
1

Question328

If E; denotes the events of coming sum 6 in throwing two dice and E; be the event of coming 2 in any
one of the two, then P (E,/E; ) is MHT CET 2011

Options:
A.1/5
B.4/5
C.3/5
D.2/5
Answer: D

Solution:

E; can occur as {(1,5),(5,1,),(2,4),(4,2),,(3,3)}
B, -as {(2,1),(2,2),(2,3),(2,4),(2,5),(2,6),
(6,2),(5,2),(4,2),(3,2),(1,2)}
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P (E»/E;) = Probability of E2 when E; has occured

—2/5

Question329

If z follows the Binomial distribution with parameters n = 6 and p and 9P(X = 4) = P(X = 2), then p
is MHT CET 2011

Options:
A.1/4
B.1/3
C.1/2
D.2/3
Answer: A

Solution:

Given, OP(X =4) = P(X =2)

9.°Cyp*(1—p)* =°Cap*(1 —p)*

Question330

Three boxes contain respectively 3 white and 1 black, 2 white and 2 black, 1 white and 3 black balls,
from each of the boxes one ball is drawn at random. The probability that 2 white and 1 black balls will
be drawn, is MHT CET 2011

Options:
A.13/12
B.1/4
C.1/32
D. 3/16
Answer: A

Solution:
Given, Box (I) = 3W,1B; Box (II) = 2W, 2B; Box

(IlI) = 1W, 3B.

.. Required probability
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— P(BWW) + P(WBW) + P(WW B)

— P(B)P(W)P(W) + P(W)P(B)P(W)
+P(W)P(W)P(B)
=TXIXgTIXgXTtIxgxy
_ 246418 _ 26
64 64
_ 13
32

Question331

Two coins are tossed simultaneously. Then, the value of E(X), where X denotes the number of heads is
MHT CET 2010

Options:

1
A 5
B.2
C.1

D. None of these

Answer: C
Solution:
Here,n =2, p=
1
E(X)= mean =np =2 X 5 =1

Question332

A four digit number is to be formed using the digits 1, 2, 3,4, 5, 6, 7 (no digit is being repeated in any
number). Then, the probability that it is > 4000, is MHT CET 2010

Options:
A.3/2
B.1/2
C.4/7
D.3/7
Answer: C

Solution:

Total cases = ' Py = 840

Favourable cases = 4 x 6 x b x 4 = 480

. Required probability = $:0 = 2
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Question333

If two dice are thrown together. Then, the probability that the sum of the numbers appearing on them is
a prime number, is MHT CET 2010

Options:
A.1/2
B.3/7
C.5/12
D.7/12
Answer: C

Solution:

Total cases = 36

Prime number are 2,3,5,7,11. -, Favourable cases = 15

Ra

Required probability = 3> = =

Question334

Given P(A) = 0.5, P(B) = 0.4, P(AN B) = 0.3,then P (A’/B') is equal to MHT CET 2009
Options:

A.1/3

B.1/2

C.2/3

D. 3/4

Answer: C

Solution:
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P(A'NB)
P(B)
P(AU BY
~  P(B)
1 - P(AUB)
1— P(B)
1— [P(A) + P(B) — P(AN B)]
1— P(B)
1—1[0.5+0.4—0.3]
1-0.4

P(A'|B) =

o

4
.6

W o

Question335

From a group of 8 boys and 3 girls, a commitee of 5 members to be formed. Find the probability that 2
particular girls are included in the committe is MHT CET 2009

Options:

4
A &

=

2
B. 7
6
C.
8
D. 7

Answer: B

Solution:

Total number of ways = ¥Cy%C3 +8C5%C, +8C,3C, +3C5%Cy
=28x1+56x3+T70x3+56x1
= 462
Number of ways in which 2 particular girls are included °Cy = 84
2

. Required probability = =& = .=

Question336

Given P(A U B) = 0.6, P(A N B) = 0.2, the probability of exactly one of the event occurs is MHT CET
2009

Options:
A.04

B.0.2
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C.0.6
D.0.8

Answer: A

Solution:

Given, P(AU B) = 0.6, P(AN B) = 0.2
Probability of exactly one of the event occurs is
P(ANB)+ P(AN B)
— P(B) - P(ANB) + P(A) — P(AN B)
=P(AUB)+ P(AnB) —2P(AnNB)

[ P(AU B) = P(A) + P(B) — P(AN B)]
= P(AUB)— P(ANB)
=06-02

=04

Question337

Arandom variable X has the probability distribution

T 1 2 3 1 5 6 7 8
P(z) | 0.15 | 0.23 | 0.12 | 0.10 | 0.20 | 0.08 | 0.07 | 0.05

For the events B = {z is prime number } and F' = {z < 4} the probability of P(E U F) is

MHT CET 2008
Options:

A.0.50

B.0.77

C.0.35

D. 0.87

Answer: B

Solution:

Given, E = {« is a prime number }
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P(E) = P(2) + P(3) + P(5) + P(7)

= 0.23 4 0.12 + 0.20 + 0.07 = 0.62
and F ={z <4}

P(F) = P(1)+ P(2) + P(3)
=0.15+0.23 + 0.12 = 0.50

and P(ENF)=P(2)+ P(3)
=0.23 +0.12 = 0.35

P(EUF) = P(E) + P(F) — P(ENF)

= 0.62 + 0.50 — 0.35

= 0.77

Question338

A parents has two children. If one of them is boy, then the probability that other is, also a boy, is MHT

CET 2008
Options:

A.1/2

B.1/4

C.1/3

D. None of these
Answer: C

Solution:

Total cases are BB, BG, GB, GG = 4 Favourable cases are BB, BG,GB = 3 Let P(A) =

Probability of a boy in two children

| Lo

The probability that the second child is also a boy is P(AN B) = 1

PANB) _ 1/4 4

We have to find P(B/A) =

P(A) 3/a 3

Question339

Three letters, to each of which corresponds an envelope, are placed in the envelopes at random. The
probability that all the letters are not placed in the right envelopes, is MHT CET 2007

Options:

1
A g

5
B'E

1
c.i

2
D.g
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Answer: B

Solution:

Three letters can be placed in 3 envelopes in 3! ways, whereas there is only one way of

placing them in their right envelopes. So, probability that all the letters are placed in the right

envelopes = %Hence, required probability = 1 — % = %

Question340

The odds against a certain event are 5 : 2 and the odds in favour of another independent event are 6 : 5.
The probability that at least one of the events will happen, is MHT CET 2007

Options:
25
A. o

52

B. =

12
C. =

65
D. =

Answer: B

Solution:

Let A and B are two given events.

11
.. Required probability = 1 — P(A)P(B)

—1-(-2) (- )

_ 52
T

P(4)=2,P(B)= &

Question341

Two dice are rolled one after the other. The probability that the number on the first is smaller than the
number on the second, is MHT CET 2007

Options:

A.

N

B.

[~

C.

NI

D=
Answer: D

Solution:
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Step 1: Determine the total number of outcomes

When two dice are rolled, each die has 6 possible outcomes. The total number of
possible outcomes for the pair of dice is 6 X 6 = 36 total outcomes.

Step 2: Identify favorable outcomes

Favorable outcomes are those where the number on the first die is smaller than the
number on the second die. The possible pairs (a. b) where a < bare:

« |f the first die (a) is 1, the second die (b) can be 2, 3, 4, 5, 6 (5 outcomes).
« |f the first die (a) is 2, the second die (b) can be 3, 4, 5, 6 (4 outcomes).

« |f the first die (a) is 3, the second die (b) can be 4, 5, & (3 outcomes).

)
)
)
« |f the first die (a) is 4, the second die (b) can be 5, & (2 outcomes).
« |f the first die (a) is 5, the second die (b) can be 6 (1 outcome).

)

« If the first die (a) is &, there are no outcomes where the second die is larger (O
outcomes).
The total number of favorable outcomesis 5 +4+ 3+ 2+ 1 =15

Step 3: Calculate the probability

The probability is the ratio of favorable outcomes to total outcomes:

Number of favorable outcomes _ 15

Probability =

Total number of outcomes 36
Simplifying the fraction gives:
5_5
36 12

Answer:
The probability that the number on the first die is smaller than the number on the

second is % (or approximately 41.67%). "
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