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SOLUTION

Q.1 A and B are independent events with P(A)
1
= 1 and P(A U B) = 2P(B) — P(A), then

P(B) is
Correct option: (D)
P(Au B)=2P(B)-P(A)

. P(A) + P(B) - P(A n B) = 2P(B) — P(A)
“ P(A)+P(B)-P(A) - P(B)=2PB)-PA)
["A and B are independent events]
. P(B) + P(A)-P(B) = 2P(A)
2P(4) _ 2x %

PRy T e

2
5

Q.2 The probability that a person wins a prize

1
on a lottery ticket is 1 If he purchases 5

lottery tickets at random, then the
probability that he wins at least one prize
is

Correct option: (D)

Given, p L
IV =
’ 4

AP |
- q= —P—4

Also,n=5
*. P(person wins atleast.one prize)
=1 — P(person wins no prize)

=1-P(X = 0)

() )

243
1024

781
1024

Q.3 The probability distribution of a discrete
r.v. X is
X=x 0 1 2 3 4
PX=x)k 2k 4k 2k k

Maths

Then value of P(X < 2) is
Correct option: (A)

4
Since Z PX =
z=0

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

= 10k=1
=>k=—
10
Now, P(X <2) = P(X = 0) ®#P(X = 1) + P(X = 2)
1 N 2 A 4
10 107 .10
v

10

Q.4 ' The odds against J solving a problem are
2: 3 and the odds in favour of K solving
the problem are 4 : 3. If both try to solve
the problem independently, then the
probability that at least one of them will
solve a problem is
Correct option: (D)

From the data,

P(J) = 3 3 P = 2 2
2+3 5’ 3+3 5
4 3 3
PK)= —— = = = =
)= 4+3 P(K) = 4+3 7
Required probability

= P(At least one solve a problem)
=1 — P (None of them solve a problem)
=1-P(J' nK)=1-P({J") - P(K)

2 3] 29
=1- = x 2| =22,
{5 7} 35

Q5 IfX~B(@4,p)and2P(X=3)=3P(X=

2), then value of p is
Correct option: (B)

2P(X=3)=3P(X=2)

= 2. %C3p’q = 3. “Cpp?e?

= 2(4p) = 3(6q)

= 4p =9q

=4p=9(1-p)
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=13p=9
9
=>p:1—3

Q.6 If 6P(X) = 8P(Y) = 14P(X N Y) = 1, then

X/
heP| — ) =.......
the (Y>

Correct option: (A)

XY _PEY) pypxov) -
Y|  Py) P(Y) C1

Q.7 The p.df. of a random variable X is given
by
fla)=7= , if0<z<4
=0 ,  otherwise
ThenP(1<X <4)=
Correct option: (C)

4
“PA<X<4)= | f(z)d
/

= 2K [V :2xi(2—1):%

Q.8 If the error involved in making a certain
measurement is continuous random
variable X with probability density
function
f(x) =k(d-x%) if-2<x<?2

=0, otherwise
Then, P[-1<x<1] =
Correct option: (C)
Since f(x) is the p.d.f of X.

-1

6 21 11
:_4 —_— — — ——
32[9” 3}

Q.9 A die is thrown four times. The
probability of getting perfect square in at
least one throw is
Correct option: (B)

Here, p = probability of getting perfect square in

2
any throw = P(1 or 4) = 5 =

3
) _1 1 2
I
Also,n =4

P(getting perfect square in at least one throw)
=1 — P(not getting perfect square in any throw)
=>PX=1) =1-P(X=0)

e

Q.10 The p.m.f. of a random variable X is
given by
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<5>

T

P X =1z = ,ifx=0,1,2,3,4,5
25

=0, otherwise
Then which of the following is not
correct?
Correct option: (D)
PX<1)=PX=0)+P(X=1)
25 25 25
PX<2)=PX=0)+P(X=1)+P(X=2)
°C, °C, *C, 16
= + + = —
25 25 25 25

P(X>3)=P(X =3)+P(X =4) + P(X = 5)
_503+5C4+5C5_E
DY 25 25 925

P(X<3)=P(X=0)+P(X=1)+P(X=2)+
P(X = 3)
5, toy e, 503_26

5% 5 T T T 3

P(X > 4) = P(X = 4) + P(X = 5)
_°0; PG5 _ 6

» T »

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

Q.11 A party of 23 persons take their seats at
a round table. The odds against two
persons sitting together are

Correct option: (A)

. . (21128 1 1
Required probability ZW: -7 10

.. Odds against = 10.: 1.

Q.12 For a random variable X, V(X) = 4 and
E(X?) = 13, the value of E(X) is
Correct option: (A)

We know that,

V(X)=E (X*) - [E (X)I?

L 4=13-[EX)I?

SEX)PP=13-4=9

LEX)=3

Q.13 Arandom variable X assumes values 1,
2, 3, ...., n with equal probabilities, if
var(X) = E(X), then n is
Correct option: (C)
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X=1,2,3,...n
1
PX)=—
n 14+243+...4n
E(X)=inpz—( - )
i=
_n(n+1)
- 2n
1
B0 =

Var(X) = Y _ alpi- [E(X)I°
i=1

12 422 1 324, 4n2 n+1)\2
n 2

n(n—l—l6)r(l2n—|—1) \ <n;—1>2

_ (n+1)ézn+1) B <n;—1>2

2 3 2

n+1 n—1
= X
2 6

n?—1
12

_n+1 [2n+1 n—{—l}

Var(X) = E(X) ...[Given]
n?—1 n+1

= =

12 2
n—1 1
- _

12 2

=n-1=6

=n=7

Q.14 Probability of guessing correctly at least

7 out of 10 answers in a “True” or
“False” test is

Correct option: (A)

1
P(answer is correct) = p = 5
. _1 1 1
. q = _ 2 - 5
Also,n =10

. P(at least 7 answers are correct) = P(X > 7)
=P(X=7)+P(X=8)+P(X=9)+P(X=10)



SIORNOI0)
() )

= (10C, + 10 + 109Gy + 10C, )

910
_ 176
1024
1
64
Q.15 A box contains 8 nails and 16 nuts. Half

of the nails and half of the nuts are
rusted. If one item is chosen at random,
then the probability that it is rusted or is
a nail is
Correct option: (C)

n(S)=8+16=24

Total rusted items = 4 + 8 = 12

Unrusted nails = 4

.. Required probability = %

16
24

2
3

Q.16 Five persons are chosen at random from
a group containing 4 men, 2 women and
4 children. The chance that exactly two
of them will be children is
Correct option: (A)

Five persons can be selected from a group of 10
persons in 10C5 ways.

A: Event of selecting 2 children:

n(A) = 4C, - 6c4

105:°C5.. 10
5
Q.17 The p.m.f. of a random variable X is

P(X = x) = x=0,1,2,3,4,5

1 /5
7o)
=0, otherwise,
then
Correct option: (D)
P(X<2)=P(X =0)+P(X=1) + P(X = 2)

Sy PCy Cy, 16
T g 25 95
P(X>3) =P(X=3)+P(X=4)+P(X=5)

Q.18

Q.20

_ 6

7

4
5
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5 03

16

°C °C
b2 =

25

Pp=7

25 25 25

. P(X<2)=P(X>3)

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

Correct option: (B)

Let X denote the random variable

X=0,1,2,3
16 ¢ 28
3
P(X=0)= = —
X=0=%¢, = 57
160 .40 8
2 1
P(X=1)=20—-:—
Cs 19
1601 .402 8
PX=2)z ——— = —
X2 0.0, 95
e 1
3
P(X=3)= = —
( ) 20 O 285
Q:19 If Xis a binomial variable with range {0, 1, 2,

3,4tand P(X = 3) = 3P(X = 4) then the

parameter ' p ' of the binomial distribution is

Correct option: (B)

Here,n =4
P(X=3)=3P(X =4)

. 4 4 4

- e =3t
ap>q = 3p*
41-p)=3p...[p+q=1]
4—-4p=3p
4=7p

4
7

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 % What is the
probability that only one of them will be
selected

Correct option: (B) %

The probability of husband is not selected = 1 — %

The probability that wife is not selected = 1 — + =



X

The probability that only husband selected =
4 _ 4

5~ 35
The probability that only wife selected = % x %=
6

1
7

35
Hence, required probability = 31 +

Q.21 IfP(A)=0.4, P(B) = x, P(AUB)=0.7
and the events A and B are mutually
exclusive, then x =
Correct option: (A)

Since events are mutually exclusive, therefore
P(A N B)=0 ie., P(A U B)=P(A) + P(B)

=0.7=04+x
3
=>X= —
10

Q.22 Afair coin is tossed 99 times. If X is the
number of times head occur then

P[X = r|is maximum when r =

Correct option: (B)

1
P(getting head) = p = o)

1

9 2

.. q:l_

Here, n = 99

r 99—r
- rex=n-ouc,(1) (1)
1 99
nci(1)

If n is odd, the maximum value of "C, occurs at

_n—l d _n—|—1
r= 5 andr = >
. 99 —1 99 +1
. r= andr=
2
“ r=49andr=50

Q.23 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
Correct option: (C)
Given that,
3P(X=0)=P(X=1)
= 3 x 33C0 p0 q33 — 33C1 p1q32

=>3><1><1><q33:33><p><q32
= 3q=33p

1

117

=>p=

Now,p+q=1

1
= — :1
11Q+q

=12q=11
11
=q=—-—

12
1

=>p:_

12

N i 33wl 1L 121
0 dariance — n - S _— = —
W, vart Pq 12" 12 48

Q.24 In a town 40% of the people have brown
hair,25% have brown eyes and 15%
have both. If a person selected at
random from the town has brown hair,
the probability that he has brown eyes is,
Correct option: (B)

X: Brown hair

40

Y: Brown eyes

25

_ 15

_ _P(XNY) 15 3
S P(Y/X) = P w3
100

Q.25 Two balls are selected from two black
and two red balls. The probability that
the two balls will have no black balls is

Correct option: (D)

n(S) =C,
P(no black ball) = P(red ball)
_26 1
1Cy 6

Q.26 The p.m.f. of a r.v. X is given by
X=X D_ 1 2 3_
PX=x) | ¢ |3¢p 3" p
If p+q=1,then E(X) =

Correct option: (C)
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The given probability mass function (p.m.f.) for
the random variable X is:

X=z 01 2 3

P(X = z) ¢* 3¢°p 3¢p* p°

We are also given that p + ¢ = 1. We need to find
E(X).

Method 1: Using the definition of Expectation
The expectation of a discrete random variable X is
givenby E(X) =Y z;P(X = z;) .

Substituting the given values:
E(X)=0-P(X=0)+1-P(X=1)+2-P(X =2)+3- P(X = 3)

E(X)=0-(¢*) +1-(3¢’) +2-(3¢p*) +3- (p*)
E(X) = 3¢*p + 6qp* + 3p°

Factor out 3p from the expression:
E(X) = 3p(¢* + 2qp + p*)

Recognize the term in the parenthesis as a perfect
square identity: (q + p)? = ¢* + 2qp + p*.
E(X) = 3p(g +p)*

Given that p + g = 1, substitute this value:
E(X) = 3p(1)*

E(X)=3p

Method 2: Recognizing the Binomial
Distribution
The given probabilities correspond to the terms of
a binomial expansion (g + p)>:

« P(X=0)=g"= ()p"¢*

« P(X =1) = 3¢°p =3)p'q?
« P(X =2) =3gp> =(})p’g*
« P(X=3)=p"= (})pi’

This indicates‘that X.follows a Binomial
distribution B(n, p) with parameters n = 3 and p.
For a Binomial distribution X ~ B(n, p), the
expected value is given by E(X) = np.

Substituting n = 3 and p:
E(X)=3p

Both methods yield the same result.

The final answer is 3p.

Q.27 A quadratic equation ax> + bx + ¢ = 0,
with distinct coefficients is formed. If a,
b, c are chosen from the numbers 2, 3, 5,
then the probability that the equation
has real root is [KEAM 2018]

Correct option: (A) 5
The quadratic equation ax? + bx + ¢ = 0 has real
roots when, A =b? —4ac >0
Since a, b, c are chosen from the numbers 2, 3, 5.
6 different equations having distinct coefficients
can be formed. Of these, only two equations
having b = 5 will have real roots.
.. Required probability = % = %

Q.28 If X and Y are two events such that X ©

Y
Y,then P | — |=
en (X)

Correct option: (B)
Since, XS Y=XnNnY=YnX=X
Y\ P(YDX) PX
Hence, P| — |= ( )= ( )=1
X P(X) P(X)

Q.29 The corners of regular tetrahedrons are
numbered 1, 2, 3, 4. Three tetrahedrons
are tossed. The probability that the sum
of upward corners will be 5 is
Correct option: (C)

Required combinations are {(2, 2, 1), (1, 2, 2), (2,

1,2),(1,3,1),3,1,1),(,1,3)}

6
.. Required probability = E - =_-

Q.30 The probability of success for the
Binomial distribution satisfying the
relation, 4P(X = 4) = P(X = 2) and having
the parameter n = 6, is
Correct option: (B)

4P(X = 4) = P(X = 2)

=4 6C4p4q2 _ 6C2p2q4

S ap?=?

=4p®=(1-p)°
=3p2+2p-1=0
=>03p-1)(P+1)=0
=>p=% L0 0<p<1]

Q.31 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
Correct option: (A)

X can take values 0, 1 and 2
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1
P(X = 0) = Probability of getting no tail = 1

1
P(X = 1) = Probability of getting one tail = 3

P(X = 2) = Probability of getting two tails = %
Q.32 Two cards are drawn successively with
replacement from well shuffled pack of
52 cards, then the probability
distribution of number of queens is
Correct option: (A)
Let X denote the number of queens.

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

- )= 4 1
queen = 52— 13
_— 48 12
(not a queen) = 513
PX=0) = 12 12 144
13 13 169
DX~ 1) 1><12+12><1
(X=1) = 13~ 13 13~ 13
12 N 12 24
169 169 169
1 1 1
P(X=2) = — X —= —
13 ° 13 169

The probability distribution of X is
X=x 0 1 2

144 24 1 |
P[X=x] 169 169169

1
Q.33 Ifr.V.X~B<n: 5,p= §> ,thenP (2 <

X<4)=
Correct option: (B)
1
Here,n=5p= —
P73
da=1 1 2
and q = 373

" PQ2<X<4) =P(X=3)

. 3 2
oo (LY (2) 40
3 3 243

Q.34 If three numbers are drawn at random
successively without replacement from a
set S = {1, 2, ..., 10}, then the probability
that the minimum of the chosen numbers
is 3 or their maximum is 7 is
Correct option: (D)

n(S) = 1°Cs

X: event that minimum of chosen number is 3

Y: event that maximum of chosen number is 7.
e, 6, 3C
e 1
,P(Y) = ,PXNY) =
Ticy P = g PX ) = 1o

P(X) =

P(X UY) =P(X) + P(Y)-P(X 1Y)
e . c,  3C14 11
00, 100, 100, 40

Q.35 Let arandom variable x have a Binomial

distribution with mean 8 and variance 4.

If Plx < 2) = then k is equal to

Correct option: (D)
Let X ~ B(n, p)
According to the given conditions,
mean = np = 8 and variance = npq = 4

1
=>p=q=§andn=16

PX<2)=

K
=P(X=0)+P(X=1)+P(X=2)= —

16 l 0 l 16 6 l 1 l 15 16 l 2 l 1475
CO(Q 2) Talz)z) TAz)\2) T

1+164+120 K
216 _ﬁ

K =137

Q.36 Two cards are drawn successively with
replacement from a well-shuffled pack of
52 cards. Then mean of number of tens is

Correct option: (C)

4 1
Probability of getting ten = = =13

12
. Probability of getting a card without ten = 3

Let random variable X denotes the number of tens.
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. Possible values of X are 0, 1, 2
Consider following probability distribution table.

X=x 0 1 2

12 1200 12 12 111
gx‘jgxigﬁxﬁ+ﬁxﬁfﬁm

. Required mean

0 1x 12 N 12 o
- 13x13 ' 13 x13

11
_X_
(13 13)

24 2
~ 169 T 169
26 2

“T69 13

Q.37 The p.d.f. of a continuous r.v.X is given
by
T
f(x) = g, 0 <x< 4

=0, otherwise, then P(X < 2)is
Correct option: (C)

2
P@smz/%&
0

5]

1
= —Xx2=
8

|~

1
4

Q.38 Given X ~ B(n, p). H E(X) = 6, Var(X) =
4.2, then what is the number of trials?
Correct option: (C)

E(X)=np=6

Var(X) =npq = 4.2
npq 4.2
np 6

=n=20

Q.39 Given: X ~ B(n, p). If E(X) =6, Var(X) =
4.2, then the number of trials are
Correct option: (B)

Given, E(X) = 6 and Var(X) = 4.2

. np =6 and npq = 4.2

: _ 6 _
..:—;_Ezq—o.7
S p=1-0.7=0.3

-'-np=6=>n=%:20

Q.40 The probabilities that a student passes in
Mathematics, Physics and Chemistry are
m, p and c respectively. Of these
subjects, the student has 75% chance of
passing in at least one;a 50% chance of
passing in at least.two, and a 40%
chance of passing in exactly two. Which
of the following relations are true?
Correctoption: (B)

PXUXY U Z)=2

=>PX)+PY)+P(Z)-PXNnY)-P(Y NnZ)-

PXnZ)+P(XnYnZz)=43 ...(0)
PXNnY)+P(YNZ)+P(XNnZ)-2P(XNnYn
7)= 3 ...(i0)
and

PXNY)+P(YNZ)+P(XNnZ)-3P(XNnYn
7)=2 ...(iii)

From (ii) and (iii), we get
PXNnYnZ)=3—-2==
...(iv)
= P(X) P(Y) P(Z) = {5 = pmc = -5
From (i), (ii) and (iv), we have
PX)+P(Y)+P(2)- (3 + Z)+ & =2
—_ 27

zp+m+c—%

Q.41 Bag I contains 4 white and 3 black balls.
Bag II contains 6 white and 5 black balls.
One ball is drawn at random from one of
the two bags and it is found to be black.
The probability that it was drawn from
bag I is .
Correct option: (A)

Event A: Bag I is selected.

Event B: Bag II is selected.

Event C: Black ball is drawn.

. Required probability,
P(A)-P(C/A)
P(A)P(C/A)+ P(B)- P(C/B)

P(A/C) =
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(z x %) 33
P(A/C) = = —
(zx3)+(zx%) 68

Q.42 The raw data xy, x, ....... , Xp is an A.P.

with common difference d and first term

0. = and ¢? are mean and variance of x;, i

=1,2,....... n, then ¢? is

Correct option: (D)
2 r1 + To+...+xy

_ 221 + (n — 1)d]
(n—1)d

=g X = 0]

2_ .2 2 2
E T, =x] +x5+...+x,

=0+d?+(2d)? + ... + [(n - 1)d]?
=d’[1+22+3%+ ...+ (n—1)7]
_ g [n(n— 1)(2n — 1)]

6

1
2:_§ 2 _ (7)?
o - z; — (x)

P@-1@2n-1) [@r

_ (-1 <2n—1 n—1>

2 3 2
_d*(n-1) (n+1
- 2 6
_(nz—l)d2
- 12

Q.43 1If X ~B(21, p) and E(X) = 7, then the
variance of X is
Correct option: (B)

Here,n =21 and E(X)=np=7

Variance = npq = 4

Q44 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
Correct option: (B)

Let a step forward be a success and the step backward
be a failure.
Probability of success = p = 0.4, and Probability of
failure = q = 0.6
Now, in 11 steps
number of successes = 6, number of failure =5
OR
number of successes = 5, number of failures = 6
. Required probability = 11C p6q5 + 11(]5 p5q6
3 11' 11'
_11
=11Cgp°°( + q)
=116 (0.4)° (0.6)°(1)
=11cg (0.4)°(0.6)°
=11 (0.24)2

Q.45 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
Correct option: (B)

4
Probability of first card to be a queen = ) and

probability of also second to be

a queen = "

3 1

4
Hence, required probability = 5—2 EERETT

Q.46 The following is p.d.f. of continuous random
variable X

5 Hif0<z<4
flz) = :
0 , otherwise

Then F(0.5), F(1.7) and F(5) is

respectively
Correct option (B)

F d o1l
x) = /—:r— —16112

0.25
FO.5)= 75 (. 5)2 = g - 0015625

1 2.
F(1.7)= —(1.7)* = 89 —— =0.18062

., [f@) =0ifz g 0.4
FG)=1... [ F(z) = 1forz > 4]
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Q.47 1In a binomial distribution the

1
probability of getting a success is 1 and

standard deviation is 3, then its mean is

Correct option: (C)

1

Probability of getting a success, p = 1

Given that Standard deviation = 3
Standard deviation = vV Variance

= Variance =9

13
= =9=>n——=9=n=48
npq n4 1 n
1
Mean:np=48><z=12

Q.48 If pand o? are mean and variance of a

random variable X whose p.m.f. is given
by

6 1 T 2 6—x
- ()(2) (2) o

2,3, ...., 6, then the value 2 + 1202 =
Correct option: (B)

p(xzx):@(%)w(%)ﬁ_m

1 2
Here,n=6,p=§andq=§

el
A YE)-

4
3
4
2p + 1202 = 2(2) + 12 <§>

=4+16=20

Q.49 The p.mf. of ar.v. Xis P(x) =
{m’ r=12,...,n

0, otherwise
Then, E(X) =
Correct option: (C)
X 1 2 3 n
PO | cnan o | ornan | omars | | e

E(X) =" z;'P(x)

_ 1 2
=X omey T2 X e '

n
TN X T Ea )

=+) (1+4+9+...+n°
= ey P22+ 3+ 4nd)

— 1 n(n+1)(2n+1)
T (n+1D)(2n+1) 6

o3

Q.50 From a group of 5 boys and 3 girls, three
persons are chosen at random. Find the
probability that there are more girls
than boys
Correct option: (D)

Three persons can be chosen out of 8 in 8C3 = 56

ways.

The number of girls is more than that of the boys if

either 3 girls are chosen'or two girls and one boy is

chosen. This«an be done'in 3C; + 3C, x °C; ways
=1+ 3 x.5= 16 ways.

.. Required prabability = 16 = E
56 7

Q.51 An organization consists of 25 members
including 4 doctors. A committee of 4 is
to be formed at random. The probability
that the committee contains at least 3
doctors is
Correct option: (A) %:Z,o

A committee of 4 can be formed in 2°C, ways

O: Event that the committee contains at least 3

doctors

~.n(0) =4C3.2'C; +4C, =85

- P(0) = 25834 - 1286550 = 2%:10

Q.52 A die is thrown. Let X be the event that
the number obtained is greater than 3.
Let Y be the event that the number
obtained is less than 5. Then, P(X UY) is
Correct option: (A)

Here, X = {4, 5, 6}

=>PX—3—1
()_3_2
andY ={4, 3,2, 1}
P(Y 4 2
= = — = —
) 6 3
X NnY={4}
1
=PXnY)=¢
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1

2 1
376

LPXUY)= %
Q.53 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
Correct option: (D)
Given, E(X) + V(X) = 1.8
=np +npq=1.8
=np(l+q)=1.8
=>n(l-q)(1+q)=1.8
=1-¢*=036 ..["n=5]
=q=0.8
"~ p=1-0.8=02
Q.54 The value of k for which the function f(x)
= {ke_&”, T = 0, isap.d.f.?
0 , otherwise
Correct option: (A)
f(x) is a p.d.f. if

[ f(z)dz =

s [ ket de = £ [et] =1
0
k_

e -] = k5 0 -1)= 5 -1
“k=3

Q5 fx~B (8,

ORI

>, then P(|X -4|<2) =

Correct option: (B)
1
~B( 8, =
(&:3)

Here,n=8,p=§

=== 2

ORI

X -4/<2=X=234,56
P(X — 4 < 2)
=P(X =2)+P(X=3)+P(X=4)+P(X=5)+P(X =
6)

1
28

(Cy+53C3 +5C, 4+ 5C; + °Cy)

1
= ——(28+56+70+56+28
256( )

1 119
=—— (2 =
256 (238 128

Q.56 The c.d.f. of a discretc r.v. x is

X 1 2 3 4 3 8
F(x) | 018 | 043|054 | 0068 | 089 100

ThenP (1 <x<5)=
Correct option: (B)
P(x=2)=F(2)-F()=0.43-0.18=0.25
P(x=3)=F(3)-F(2)=0.54-0.43 =0.11
P(x=4)=F4)-F(3)=0.68—-0.54=0.14
S P(1<x<5)=Px=2)+P(x=3)+P(x=4)
=0.25+0.11 +0.14
=0.50

Q.57 LetA and B are independent events with
2 11

B) is root of the equation

Correct option: (A)

2 11
Here, P (B)='— ,P(AUB)= 20

We know that,
P(AUB)=P(A)+P(B)-P(An B)
=P(AUB)=P(A)+P(B)-PA).P

(B) ...[A and B are independent events]
=>11—P(A) 2 P(A). 2
20
11 2 2
———=PA)(1- =
720 5 ()< 5)
3 3
— =p(@A
“ 20 "5 W

=P(A)= L =PA)= S
4 4
Now,

P(A'N B)

P (A’/B) = W

=z ...[A' and B are

independent events]

3
P(A/B)= 7
3. 2
=>x=letherootof4x - 7x+3=0.

Q.58 Probability that a person will develop
immunity after vaccination is 0.8. If 8
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people are given the vaccine then 1 ( 1 >n . 9

probability that all develop immunity is 2 10
Correct option: (B) 1\* 1
Probability that person will develop immunity (p) = o <§> 10
0.8
q:l_p:0_2 _"10<2H
) 8 - n = 4 is the minimum value.
- Required probability = “Cg (0. 8) (0. 2)
_ (0.8)8 Q.62 The p.m.f. of ar.v. X is
P(x) = kx?;, = =1,2,3,4
Q.59 If for a discrete random variable X, (x) = 0; otherwise
E(X?) = 1, Var(X) = 0.96, then E(X) =
) Then, E(X) =
Correct option: (C) .
5 5 Correct option: (C)
Var(X) = E(X%) - [E(X)] .

, X=x 1 2 I 4
=0.96 = 1 — [E(X)] PX=x) | k | 4k Ok ; 16k
= [E(X)]* = 0.04 Since, P(1) + P(2)4#B(3) + P(4) =
= E(X)=v0.04=0.2 Sk + 4k + 9k A+ 16k =

=30k=1
Q.60 A boy tosses fair coin 3 times. If he gets X 1
2x for x heads then his expected gain =i 30
equals to X
SE) = 5
Correct option: (C) ) Z zi- Pla
y =X D S A
0 1 2 3 30 30 30 30
y 0 2 4 6 100
13 31 - 730
P() 8 8 8 8
v 8 8 10
. Expected gain = }'y; P(y;) 3
1
=0 ( ) ( ( ) (g) Q.63 The incidence of occupational disease in
an industry is such that the workmen
=3 have a 10% chance of suffering from it.

Q.61 In order to get a head at least once The probability that out of 5 workmen, 3

probability > 0.9, the minimum number or more will contract the disease is

. . . Correct option: (D
of time a unbiased coin needs to be P (D)

P(workmen suffering from disease) = 10% = 0.1
© q=1-p=1-0.1=0.9

tossed is

Correct option: (B)

Also,n=05
Let coin is tossed ‘n’ number of tiTes. . Required probability
Probability of getting head is p = 3 =P(X=3)
=P(X =3) + P(X =4) + P(X = 5)
1 1
fq=1-g =3 = 5C5(0.1)3 (0.9)% + °C4(0.1)* (0.9)" + °C
9 (0.1)°(0.9)°
P(X>1)> E =0.0081 + 0.00045 + 0.00001

=0.00856

_ 9
1-PX<1)> 10 Q.64 A fair coin is tossed a fixed number of

times. If the probability of getting 7
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heads is equal to that of getting 9 heads,
then the probability of getting 3 heads is
Correct option: (A) %
Let the coin be tossed n times.
Probability of getting head is p = %
LqEl-g =3
Then, P(7 heads) = "C;(+) " (%)™
and P(9 heads) = "Cg (%) ’ (%) n9 1Cq
According to the given condition,
P(7 heads) = P(9 heads)
5 1C7="GCy
S.n=16
- P (3heads) = 6C5(1)° (1)
- 5,(4)"*=
Q.65 Two cards are drawn successively with
replacement from a well shuffled pack of
52 cards, then mean of number of queens
is
Correct option: (C)
Total number of cards = 52
Total number of queens = 4

Probability of getting a queen

P(queen) = — = —

Probability of not getting a queen

p( ) 48 12
non queen) = —= —
52 13

Let X be a random variable such'that
X = number of queens in 2 draws
Case I: No queens are drawn (X'= 0)

P(X = 0) = P(non queen) x P(non queen)
12 127 144

=— X
13 13 =169

Case II: One queen is drawn (X = 1)

P(X =1) = P(non queen and queen) or P(queen and

non queen)
12 1 1 12 24

13 13 * 13 13 169

Case III: Two queens are drawn (X = 2)

P(X = 2) = P(queen) x P(queen)
1 1 1

= — X
13 13 169

. Required Mean is

EX)=Yx-P(x)=0x 144 +1X£+2X
169 169
1
169
2
169
E(X) = —
13

Q.66 The probability mass function of

random variable X is given by

ng,

—r c N

PX=r]={ 2 "M IF Y thenP[X <2]
0, otherwise

Correct option: (B)

Since Z PX=1z)=1
z=0

"Co+"Cy +"Cs...+...+"C, _
32

1

=2"=32

=>n=5
P(X<2)=P(X=0)+P(X=1)+P(X=2)
_500 501 502 1

32 32 T332

Q.67 If the mean and variance of a binomial
distribution are 4 and 2 respectively,
then probability of getting 2 heads is
Correct option: (A)

Mean = np = 4
Variance = npq = 2
npq 2
np 4
- 1
173
=p=1 1—
p= 9 -
Now, np = 4
(2)
=n|l—]=4
2
=n=2_8

Required probability = P(X = 2)

ol ()
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1 28
=28 — )= =—
28 256

Q.68 X s a continuous random variable with
probability density function
24k 0<z<3
- {1 V=

0 ; otherwise

The value of k is equal to
Correct option: (A)
Since, f(x) is the p.d.f. of X.

. /f(:r:) dz = 1

—00

:132 s
= |—+kx| =1=—+3k=1
12 0
1
=3k=—=>k=—
12

Q.69 Two coins are tossed. What is the
probability of getting 2 heads or 2 tails?
Correct option: (A) %

Here,n(S)=2x2=4

X: Event of getting 2 heads or 2 tails

S X ={(HH), (TT)}

=n(X) =2

M RE RS

Q.70 A binomial random variable X satisfies
9.p (X =4).=p(X =2) when n = 6. Then
p is equal to
Correct option: (A)
9p(X=4)=p(X=2)andn=6
-0 % 604p4q2 —6 Cypq’

= 9p° = ¢°
=3p=q  ..[v0<p,q<1]
=3p=1-p

1

=p=—

4

Q.71 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
Correct option: (B)

Case I: B{W,W3

P(black ball from urn 1) =

P(white ball from urn 2) =

U i~ o ol w

P(white ball from urn 3)

3

P(B{W,W3) = 5

I

3
X — X
5

—
[\
ot

Case II: W;B,W;

P(white ball from urn 1) =

P(black ball from urn 2) =

P(white ball from urn 3) =

o= o oo

- \P(W1B,W3) =

o] =
—_
)
(@)

2
X — X
5

o] o

Case I1I: W{W,B3

P(white ball from urn 1) =

P(white ball from urn 2) =

Ol o oo

P(black ball from urn 3) =

_ 2 3 4 24
. P(W1W2B3):€ngg:ﬁ

" Required probability =
9 4 24 37

125 + 125 + 125 125

Q.72 If the probability function of a random
variable X is defined by P(X = k) = a
(EL) fork=0,1,2,3,4,5, then the
probability that X takes a prime value is

Correct option: (B) %
X=k | 0[1]2[3 4] 5]

da 3a Ga

3a

PX=k)| a a . - % | 2
5
Since } P (X=k)=1,
k=0
a+a+ L4 dey sa, 6oy

4 8 16 32
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15 _ _ 4
>L,=1=33=2
R 1=a e

Now, P(X = prime value)
=P(X=2)+P(X=3)+P(X=5)

—_ 3a 4a 6a
=7 T3 ta;

_ 23
16
= ﬁ X i = E
16 ~ 15 0
Q.73 Arandom variable X has p.m.f.
‘iC
PX=2z)=—>,2=0,1,2,3,4 and
24

p and o are mean and variance

respectively of random variable X , then

Correct option: (B)

P(X=O)=é§?::i%
P(X=1)=é§?::i%
P(X=2)=é§2::;%
P(X=3)=é§?::i%
P(X=4)=é§?::i%

p=EX)=Xx; p(x;)

() () (8) (46

02 = Var(x) = E(X)? <[E(x)]?

1 4 6 4
2 2 2 2 2
1l x g Pt 44— (2
0><16 16 “T6 3><16 “ 16 )

Q.74 Following is the probability distribution
of smart phones sold in a shop per day

Number of

smart o 1 2 3 4 5
phones

Probability k 0.3 0.150.150.1 2k
then E(X) =

Correct option: (A)

5
Since Z PX==2z)=1,
z=0

k+03+0.15+0.15+0.1+2k=1
=3k+0.7=1
=k=0.1
L E(X) = XxiP(xy)
=0x01+1%x03+2x0.15+3%x0.15+4x0.1+
5x0.2
=2.45

Q.75 One purse contains 4 silver and 3 copper
coins and another purse contains 5 silver
and 4 copper coins. One coin is drawn at
random from each purse. The
probability that one is silver and the

+k.Thenk=
62 + k

other is coppericoin is

Correct option;:(A)
Required-prebability’= P(Silver coin from first
purse‘and copper coin from second purse) +
P(Copper coin from first purse and silver coin

from‘second purse)

4 4 3 5 31
=l=x=)4+|=ox=|=—
(5)+(773) -

30+ k 31
= = — k=1
62+ k 63

Q.76 If X and Y are two events such that P(X
7
UY)+P(XnY)= 3 and P(X) = 2P(Y),

then P(X) =
Correct option: (A)
Since, we have
P(XUY)+P(X nY)=PX)+P(Y)

ﬂmwigl
L7 3P(X)
8 2
7
:P(X)_E

Q.77 1If the p.d.f. of ar.v. X is
z+2
e —2<zx<4
mp{w v
0, otherwise
then P(|X| < 1) =
Correct option: (B)
P(X|<1)=P(-1<X<1)
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Q.78 Two dice are thrown together. The
probability that sum of the numbers is
divisible by 2 or 3 is
Correct option: (D)

Two dice are thrown.

n(S) =36

A: sum of numbers on two dice is divisible by 2

or 3.

A= {1, 1),12),01,3),(15),(2 1), 2 2),
(2,4),(2,6), (3, 1), (3, 3),(3,5), (3, 6),
(4,2),(4,4),(4,5),(4,6),5,1), (5, 3),
(5,4, (5,5), (6, 2), (6, 3), (6,4), (6, 6)}

" n(A)=24

24
Hence, required probability = 36 = ;

Q.79 For a binomial distribution,

Correct option: (C)
For a binomial distribution, the,mean is equal to np
and the variance is np(1-p), where n is the number
of trials and p is the probability of success.
Therefore, thevariance will always be less than or
equal to the mean, as p(1-p) is always less than or
equal to 1. Hence, the correct option is Mean >

variance.

Q.80 A die is thrown ten times. If getting an even
number is considered as a success, then the
probability of four successes is
Correct option: (D)

Probability of getting an even number is

3 1

Also, n =10

.~ Required probability = P (X =4)

4 6 10
_toc (LY (L) o (L
4\ 2 2 4\ 2

1 10

Q.81 The probability that a leap year selected
at random will contain 53 Sundays is
Correct option: (B)

In a leap year, there are 366 days in which 52

weeks and two days. The combination of 2 days

may be: Sun — Mon, Mon — Tue, Tue — Wed, Wed

— Thu, Thu — Fri, Fri — Sat; Sat.— Sun.

2
. P(53 Sun) = =

Q.82 Two unbiased dice are thrown. Then the
probability that neither a doublet nor a
total of 10 will appear is
Correct option: (D)

n(S) =36
Let A be event represents the occurrence of either

a doublet or a total of 10.

S A={11),(22),3,3),(44),65,5),5,6),

(6,4), (4, 6)}

8 2
" nA)=8=PA)= — = —
n(A) (A)=35=7
Hence, required probability = 1 — P(A)
2 7
=] - — = —
9 9

Q.83 If a random variable X has the following

probability distribution of X
X=z

012 |34 5|6 |7

0 |k |2k Rk |3k K2 DK2 Fk2+k

Then P(X > 6) =
Correct option: (A)

7
Since Z P(X=1x)=1,
z=0

0+k+2k+2k+3k+k?+2k>+7k? +k =1
=10k’ +9k-1=0
= (k+1)(10k—1)=0

1
=2k=— LI k=20,k+120]
10
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P(X >6) =2k?+ 7k* + k Here,q=é

Lo, 1.4
CPTiTE Ty

Also,n=5
.. Required probability =P (X =4
Q.84 Arandom variable X has the following equie p4ro ability = P( A ) A
probability distribution: = 5(:4(%) <%> = 5<§> (%) = (%)
X=x 1 2 3 4

P(X=x)| 01| 02| 03 |04

The mean and standard deviation of X

Q.87 If two balanced dice are tossed once, the

el probability of the event, that the sum of
are respective

P . Y the integers coming on the upper sides of

Correct option: (B) the two dice is 9, is
>

Mean = E(X) = Z @i P(i) Correct option: (C)
4 1
Required probabilityn=— = =
=1(0.1) + 2(0.2) + 3(0.3) + 4(0.4) = 3 36, 9

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

Q.88 The mean and variance of a binomial
=12(0.1) + 2%(0.2) + 3%(0.3) + 4%(0.4) — (3)?

distribution are 4 and 3 respectively,

=01+08+27+64-9=10-9=1 then the probability of getting exactly six
S.D.=1 successes in this distribution is
Q.85 Arandom variable X has the following Correct option: (B)
probability distribution In'Binomial distribution, Variance = npq and
Mean = np, Variance = 3 = npq,
X: 0| 1 ]2]|3] 4 N“m1:4§np ,
POX):| k| 2k | 4k | 2k Kk Now,q=7,p =, andn=16
then the value of g\10 /116
Pl<X<4X<2)= Probability of success = 1°Cg (Z) (Z)
Correct option: (B)
P(1<X<4/X<2) Q.89 Two dice are thrown. The number of
_PA<X<2) sample points in the sample space when

six does not appear on either dice is
AN B) Correct option: (D)
P(B) It six does not appear on either dice then, there are

only five possible outcomes associated with one

dice, the number of sample points is 5 x 5.

6 Q.90 A pair of dice is thrown 4 times. If
e =7 getting a doublet is considered a success,
then find the probability distribution of

Q.86 The probability that a student is not a number of successes.
swimmer is —. The probability that out Correct option: (A)
5 When a pair of dice is thrown, the sample space
has 36 equally likely outcomes, out of which six
are doublets — (1, 1), (2, 2), (3, 3), (4, 4), (5, 5) and

(6, 6).

of 5 students selected at random 4 are
swimmers is

Correct option: (A)
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If p = probability of getting a doublet, then p =
6 1 S ) 1 5 - 4

57 = 7 »°0(q=l-— = —.Hneren=

36 6 976 6

Thus, we have a binomial distribution with

1 ndnes
p—6,q—6an n=4.

If X denotes the number of doublets obtained, then
X takes the values 0, 1, 2, 3, 4.

5\* 625
P(0)="Coq’=( = | ===
©)="Coq (6) 1296 °
P(1) = *Cipg*=4 1(5)'_50
PA=2"5\6 ) 1206

_4 2 2 l ? E 2_
P(2) = Czpq—6<6> (6> =

1\*5
P(3) = *C3p3q=4 (E) i

P(4) = 4C4p4=(

6

1

1 4
) 1296

150

.. The required probability distribution is

X=x
P(X =1
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1296
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150
296

3
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1296
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