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PROBABILITY DISTRIBUTION

Classical Thinking

1. Let denote the number of fruits that are grown in a farm house in a
particular day. The probability that X can take the value of x has the

following form, where k is some unknown constant.

k if =0
o% if z =1

P(X = z) =
(X ==2) 3z if z =2

0 otherwise

Then the value of k is

Al
"8
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S| = W=k N

Answer: D

° Watch Video Solution

2.The p.mf.of arv.is

L15¢,,z =0,1,....5
2 "% then P(X < 2)=

0, otherwise

P(sz):{

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_aTEwUsgO9T9W
https://dl.doubtnut.com/l/_bZH9BKNslB57

3. For a random variable X, if Var (X) = 4 and E(X2) = 13, the value of
E(X) is

A3

B.4

C.5

D.6

Answer: A

o Watch Video Solution

4.For a random variable X, if E(X) =5 and V(X) = 6, then E(X2) is equal to

A.19
B. 31

C.61


https://dl.doubtnut.com/l/_bZH9BKNslB57
https://dl.doubtnut.com/l/_75h3m4Xc5I5p
https://dl.doubtnut.com/l/_hNV93y14Unzg

D. 1

Answer: B

° Watch Video Solution

5. A random variable X takes values 1,23 and 4 with probabilities
1111 . ) : :
5°3'3°% respectively, then its mean and variance is equal to
N
"27 12
501
2716
31
"3’16
03 1L
3712
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hNV93y14Unzg
https://dl.doubtnut.com/l/_1LLh14aQCUoK

6.The p.d.f. of a random variable X is

1
(f)x:g,0§m§5

— 0, otherwise

Then the value of P(1 < X < 3)is

ol o oo o =

Answer: B

o Watch Video Solution

7.The p.d.f. of a random variable X is
(flr =2z,0<z <1
= 0, otherwise

1 1
Then the value ofP(§ < X< 5) is


https://dl.doubtnut.com/l/_llnRXASXwIJk
https://dl.doubtnut.com/l/_uq6DuJdTgVXr

Answer: B

o Watch Video Solution

8.If the p.d.f of a random variable X is

P B 05z 0<z<2
(z) = 0 otherwise

Then the value of P(0.5 < X < 1.5) is

Blw NolR R

D.1


https://dl.doubtnut.com/l/_uq6DuJdTgVXr
https://dl.doubtnut.com/l/_ID1LtpuWsRFe

Answer: B

° Watch Video Solution

9.The p.d.f of a continous random variable X is

f(w):%,0<z<4
= 0, otherwise

Then the value of P(X > 3) is

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ID1LtpuWsRFe
https://dl.doubtnut.com/l/_HWNvZrugOF66

10. Let X = time (in minutes ) that lapses between the bell and the end of

the lectures in cases of a collge professor. Suppose X has p.d.f

o) = {

Find the value of k.

kx?2 0<z<2
0 otherwise

| N o] = o] w oo wt

Answer: B

o Watch Video Solution

1. Thep.d f of a continous random variable X is

2

f(:c):%,—1<1<2

0 = otherwise

Then the c.d.f of X is


https://dl.doubtnut.com/l/_2Yd0uaOev1UU
https://dl.doubtnut.com/l/_jN9Wy9vaSVRq

A f(z) =2 + %
B. f(z) = %3 + %
z3 1
C. f(a:) = ? + 5
0. f(2) = &
Answer: C

° Watch Video Solution

Critical Thinking

1. Which of the following distribution of probabilities of a random

variable X is the probability distribution ?

@ [xX T o 1]
A [Px) |03 |02 |02.4 %ﬂ

® [X To1]2]
B [P [ 0107 04|

© [X_[1T271T37T4]
C. [P 0505 02 03]

™ [X [ 2131475
D [Px) [02 [02 [02] 05|
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Answer: A

° View Text Solution

2. Arandom variable X has the following probability distribution:

P(OIt X It 4)is

A 11
49

B 15
49

c 20
49

b, 40
" 49

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_fqEPKx1dZMLh
https://dl.doubtnut.com/l/_IP9fbNhbjQw4

3. The probability distribution of X is
‘(# #TRG_MAT MCQ XIl P2 C08 E02 005 QO1.png" width="80%">
Then P(X is odd)=

A.045

B. 0.55

C.0.65

D.0.75

Answer: B

o View Text Solution

4.Find k ,such that the function

4
P(z) = k ., =0,1234 k> 0], (0, otherwise.)
T

is a probability mass function (p.mf.)


https://dl.doubtnut.com/l/_yvT9xPn94GKW
https://dl.doubtnut.com/l/_48xtDGFVPGRH
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N
0|~ |

1
16

D.

Answer: D

° Watch Video Solution

5.The p.m.f. of a.rv. X is as follows:

P(X = 0) = 3k*, P(X = 1) = 4k — 10k?, P(X=2)=5k-1, P(X=x)=0" for any

other value of x, then value of k is

>

w
Wi W=

D.2

Answer: A

[ -



https://dl.doubtnut.com/l/_48xtDGFVPGRH
https://dl.doubtnut.com/l/_7ojIlKjG1eSF

| @J Watch Video Solution

6. The p.mf. of a random variable X is

\(# TRG_MAT MCQ XII P2 C08 E02 009 Q Ol.png" width="80%">

If b= 2a, then
A.a:l b:l
2’ 3
B.a:l b:l
3’ 2
C.a:l b:l
4’ 2
D.(Jl,:l b:l
2’ 4
Answer: C

o View Text Solution

7. Let X denote the number of hours you study during a randomly

selected school day The probability that X can take the values x. has the


https://dl.doubtnut.com/l/_7ojIlKjG1eSF
https://dl.doubtnut.com/l/_smCHqC4W2lmx
https://dl.doubtnut.com/l/_Zyr1UKutEoN9

following form, where k is some unknown constant. 'P(X=x)={0. 1

,“"""if""“"X=0k X ’llllllllifllllX=1 umluor.uunuzk(S_X)

A. 035
B.0.3
C.015

D.0.2

Answer: C

o Watch Video Solution

8. Let X be a random variable which assumes values 1, x5, 3, T, such
that ZP(X = .’El) = 3P(X = 2172) = P(X = .’B3) = 5P(X = 374)- Find

the probability distribution of X.

(A) X PN
1510 |50 [e
61 61 61 | 61

PX)

® [x

P(X)



https://dl.doubtnut.com/l/_Zyr1UKutEoN9
https://dl.doubtnut.com/l/_RbIQwyFb2RBP

©) X X} X2 X3 X4

3 4 |71

C PO | 7 | w ||

D) X Xy X2 X3 X4

o | 10|52

D S TR T TR
Answer: A

o Watch Video Solution

9. Three coins are tossed. Then the probability distribution of number of

head is

@) [x o1 [2]3
PXO | 15|51
A 8 8 8 8
®) [X o1 ]213
POO 211112
B 8 8 8 8
© [x o[1]2]3
POO |1 z‘z 1,‘
C 5 5 5 5
o [X o[ 1[21]3
AR ERER
D 8 8 8 8

Answer: D

| o View Text Solution


https://dl.doubtnut.com/l/_RbIQwyFb2RBP
https://dl.doubtnut.com/l/_UWOYhJ0S9GcO

10. A bag contains 4 red and 6 black balls. Three balls are drawn at

random. Find the probability distribution o the number of red balls.

®) |x

ol |o
ol— =

© X

o X
P(X)
D.

=
5
wn|—- |
i |
IRV IS
I”
oo W

SR
Slw |»

ENERI=
Wl [—

Answer: B

o Watch Video Solution

11. Five defective mangoes are accidenty mixed with 15 good ones. Four
mangoes are drawn at random from this lot. Then the probabilty

distribution of the number of defective mangoes is


https://dl.doubtnut.com/l/_UWOYhJ0S9GcO
https://dl.doubtnut.com/l/_eDtIlNAPCa5v
https://dl.doubtnut.com/l/_dtjVBfX8DIoG

(A) X 0 1 2 3 4
Poo s [ s [ ]2 |3
A 323 | 323 9697 969 | 969

(B) X 0 1 2 3 4

S T I T T

B 323 [ 969 | 323 | 969 | 969
.

© [x o |1 123 4|

PO | o1 [ass 70 |10 | 1
c 323|969 | 323 | 323 | 969

o) [X 0|
P(X) | 455
D %9 323
Answer: C

° Watch Video Solution

12. Let the p.mf. of a random variable X be -
33—z
10

= 0 otherwise

P(x) for x = —1,0,1,2

Then E(X) is ... .

A.O
B.1

C.2


https://dl.doubtnut.com/l/_dtjVBfX8DIoG
https://dl.doubtnut.com/l/_zs3eG7Az7JtP

D.3

Answer: A

° Watch Video Solution

kx?x =1,2,3,4
13. The pmf.of arv. X is P(z) = { Oa: ti . ,then E (X) =
, otherwise

A

@

N
w| oo oa|5 w| ot w|=

o

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_zs3eG7Az7JtP
https://dl.doubtnut.com/l/_MonvIm49nn0G

14. If the probability mass function of a discrete random variable X is
c

P(z) = T = 1,2,3

=0, otherwise

Then E(X) =

) 38
- 297

. 204
" 251

207
- 294

b 251
294

Answer: B

° Watch Video Solution

15. A fair coin is tossed 3 times. Let X be the number of heads obtained.

Find E(X) and V(X).


https://dl.doubtnut.com/l/_xrQQI4eQh5CA
https://dl.doubtnut.com/l/_QPNSxKW4Q9Vr

o
A W o w

Answer: B

° Watch Video Solution

16. If a coin is tossed twice and X is the number of tails, then var(X)=

A.O

N

O
W= |-

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_QPNSxKW4Q9Vr
https://dl.doubtnut.com/l/_RRBEjumPL6tp
https://dl.doubtnut.com/l/_dbispvscLGdQ

17. Two dice are thrown simultaneously. If X denotes the number of sixes,

find the expectation of X.

oot o= Wl W=

Answer: A

o Watch Video Solution

18. A pair of dice is thrown and X denotes the sum of the numbers on

uppermost faces. Then the expected value of X is

A 12
B.6

C.7


https://dl.doubtnut.com/l/_dbispvscLGdQ
https://dl.doubtnut.com/l/_PG10JwO5rxaZ

D.8

Answer: C

° View Text Solution

19. The p.mf.of arv. X is
P(x) =1/15, for x =1,2, .......... , 14,15
=0 otherwise.
Then, E(X) is equal to
A.2
B.4

C.6

D.8

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_PG10JwO5rxaZ
https://dl.doubtnut.com/l/_LMGwM7xJ58tO

2z
z=12,..,n
20.The pmf.of arv. X is P(z) = { ™(n+1)
0 otherwise

Then E(X) =

A n—+1
3
2n +1
B. 3
n—2
3
2n — 1
’ 3

C.

Answer: B

o Watch Video Solution

21. A bakerman sells 5 types of cakes. Profit due to the sale of each type of
cake is respectively Rs3, Rs 2.5, Rs 2, Rs 1.5, Rs 1. The demands for these
cakes are 10% ,5 % ,25% ,45% and 15% respectively. What is he

expected profit per cake?

A.1.725


https://dl.doubtnut.com/l/_r0bUy30oBgDU
https://dl.doubtnut.com/l/_MqvpSNYztjoL

B.1.572

C.2.725

D. 2572

Answer: A

° Watch Video Solution

22.If a crv. X has the probability density function
flz)y=C(9—-2%),0<z <3
=0, otherwise

Then, the value of C is


https://dl.doubtnut.com/l/_MqvpSNYztjoL
https://dl.doubtnut.com/l/_q0190Mf66Oqk

Answer: D

° Watch Video Solution

23. If the p.d.f of a continuous random variable X is
f(z) = kz*(1 —z),0 <z < 1
= 0 otherwise

Then the value of k is

A.8

B.10

D.16

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_q0190Mf66Oqk
https://dl.doubtnut.com/l/_oH2bsLERDIs8

24. Let X is a continuous random variable with probability density

function

f(x) % +k 0<x<3
x _—
0 otherwise

The value of k is equal to

1

A
12
1

B.

S

Answer: A

o Watch Video Solution

25. The pdf of a random

flz) =3(1-22°),0<z <1

given

by


https://dl.doubtnut.com/l/_I2eTHY3iXkjZ
https://dl.doubtnut.com/l/_zKCJdyHHNMAN

=0, otherwise

Find P(l <X < l)
4 3

128

752

331

752

165

864

179
D. —
864

A

Answer: D

o Watch Video Solution

26. The pdf. of a continuous random variable X s
K

flz)=—,0<2 <4
NZ

=0, otherwise

Then P(X > 1) is equal to

A.0.2

B.0.3


https://dl.doubtnut.com/l/_zKCJdyHHNMAN
https://dl.doubtnut.com/l/_hqfL42l2jmFv

C.04

D.0.5

Answer: D

o Watch Video Solution

T+2

,—2<z <4
27.The pdf.of Xis f(z) = { 18 T =% then P(|1X]| < 1) =
0, otherwise

now >

O
EN T NCREEN | IRV I NC RV

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_hqfL42l2jmFv
https://dl.doubtnut.com/l/_apCKN16h5stE

28. X is continuous random variable with probability density function

22
flz) = 5 0 < z < 1.Then, the value of P(0.2 < X < 0.5) is

Answer: A

o Watch Video Solution

29.If the pdf.of arv.Xis
flz) =K.e % 6>00<z<o00
= 0, otherwise

Then, K =

A0
"3


https://dl.doubtnut.com/l/_btpO5iIFzHLN
https://dl.doubtnut.com/l/_CLK9q2cV8TFL

|

D. 26

Answer: C

° Watch Video Solution

30.If pdf.ofaacrv.Xis
f(z) =ae ;2 >0,a >0
= 0, otherwise.

If P(0 < X < K) = 0.5,thenK=

A 11

- 5 loga
1

B. —log2
a

Cll 2
- 5 log

Dll
- loga


https://dl.doubtnut.com/l/_CLK9q2cV8TFL
https://dl.doubtnut.com/l/_WvW1TUTxK8pk

Answer: B

° Watch Video Solution

+o<z<4
31.The pdf.ofarv.Xis fx(z) = { V*

0, otherwise

,then k=

Answer: D

o Watch Video Solution

Ll<z<oo
32. The pdf. of a rv X is f(z)=4 72 . f
0, otherwise

01:{$1<$<2} and C’gz{x:4<m<5},thenP(01UC2)=



https://dl.doubtnut.com/l/_WvW1TUTxK8pk
https://dl.doubtnut.com/l/_mFZBrhADVuMa
https://dl.doubtnut.com/l/_7Aw9Yg1n6ZWW

Answer: C

o Watch Video Solution

33. Let X = time (in minutes ) that lapses between the bell and the end of

the lectures in cases of a collge professor. Suppose X has p.d.f

kx?2 0<z<2
flz) = {O otherwise
What is the probability that lecture ends within 1 minute of the bell
ringing ?
A 1
2
B 1
4
1
C.—
8


https://dl.doubtnut.com/l/_7Aw9Yg1n6ZWW
https://dl.doubtnut.com/l/_MPlso03YB6G8

Answer: C

° Watch Video Solution

Competitive Thinking

1. A die is rolled .IF X denotes the number of positive divisors of the

outcome then the range of the random variable X is

A {1,2,3}

B.{1,2,3,4}

c.{1,2,3,4,5,6}

D.{1, 3, 5}

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_MPlso03YB6G8
https://dl.doubtnut.com/l/_Y1XG92OHirvD

2. 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)=

BAlw o~ Wl N =

Answer: D

o Watch Video Solution

3. If the probability function of a random variable X is defined by
kE+1

P(X =k) = a( i
2k

X takes a prime value is

> fork =0, 1,2, 3,4, 5 then the probability that

A 13
20

23

B.
60


https://dl.doubtnut.com/l/_mEvV0qlDy5sW
https://dl.doubtnut.com/l/_nGG5Dj09wScQ

Answer: B

° Watch Video Solution

4. Arandom variable X is defined by
3 with probability =
X = { 4 with probability =

= W]

12 with probability = %

Then, E(X) is

A.6
B.7
C.5

D.8

Answer: B

| e


https://dl.doubtnut.com/l/_nGG5Dj09wScQ
https://dl.doubtnut.com/l/_W49YDaa2GwiQ

I & Watch Video Solution ]

5. A boy tosses faiir coin 3 times. If he gets Rs 2X for X heads, then his

expected gain equals to Rs.....

D.4

Answer: C

o Watch Video Solution

6. A random variable X takes the value 1,2,3 and 4 such that
2P(X =1)=3P(X =2) =P(X =3) =5P(X =4). If o® is the

variance and p is the mean of X then o + u? =

A 421
- 61


https://dl.doubtnut.com/l/_W49YDaa2GwiQ
https://dl.doubtnut.com/l/_to42vGHpJtgF
https://dl.doubtnut.com/l/_mqV3DTTg6jjs

s, 570
" 61

o 19
" 61

b 3480
3721

Answer: A

° Watch Video Solution

7. The mean and standard deviation of random variable X are 10 and 5

2
respectively, then E( X ; 15) -

A4
B.3
C.2

D.5

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mqV3DTTg6jjs
https://dl.doubtnut.com/l/_8UsaSSk7TfHW

8. A box contains 6 pens , 2 of which are defective Two pens are taken

randomy from the bax .If r,v. X.,: Number of defective pens obtained , then

standard deviation of x=

D. ——
3v/5

Answer: D

o Watch Video Solution

9.IF r.v X : waiting time in minutes for bus and p.d.f of X is given by

() {% pemss
T) =

0 otherwise,

then probabaility of waiting time not more than 4 minutes is


https://dl.doubtnut.com/l/_8UsaSSk7TfHW
https://dl.doubtnut.com/l/_Zr3RWi3kpSxM
https://dl.doubtnut.com/l/_Q78ExT5XbBZM

A.03

B.0.8

C.0.2

D.0.5

Answer: B

° Watch Video Solution

Evaluation Test

1. A random variate X takes the values O, 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 equal
to

A.01

B.0.2

C.03


https://dl.doubtnut.com/l/_Q78ExT5XbBZM
https://dl.doubtnut.com/l/_DNNsNUGTejcA

D.04

Answer: D

° Watch Video Solution

2. A random variable X takes values —1,0,1,2 with probabilities

1+3p 1—p 1+4+2p —14p
4 ° 4 4 7 4

Then the minimum and maximum values of the mean of X are

respectively, where p varies over R.

respectively

7 1
1 5
B. — 1_6 and 1_6
7 5
C.— Z and E
1 5
D. — ]__6 and Z
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_DNNsNUGTejcA
https://dl.doubtnut.com/l/_nYryei7UjvRv

3.1f the probability density function of a random variable X is f(z) = %

in0 <z <2,then P(X > 15| X > 1) is equal to

Answer: C

o Watch Video Solution

4. If the random variable X takes the values zq, x5, z3...., 19 with

probablilities P (X = x;) = ki, then the value of k is equal to


https://dl.doubtnut.com/l/_7tredGLxOIdL
https://dl.doubtnut.com/l/_ceDe6tlv7qrA

D.10

Answer: C

° Watch Video Solution

5. A random variable X takes the values 0,1, 2,3, ..., with prbability
1\° . .
PX(==z)=k(z+1) <§) , where k is a constant, then P(X = 0) is.

A 16
" 25

5 17
25

c 18
25

5 19
25

Answer: A

o Watch Video Solution
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