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BOOKS - NAVBODH MATHS (HINGLISH)

PROBABILITY DISTRIBUTION

Solved Examples

1. Verify whether each of the following functions can be

regarded as p.mf for the given value of X :


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_tQcRlMeLnxGP
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0 Otherwise

° Watch Video Solution

2. Three balance coins are tossed simultaneoulsy. If X
denotes the number of heads, find probaility distribution

of X.

° Watch Video Solution

3. Two cards are drawn form a pack of 52 cards . If X =

number of red cards darwn, find probability mass


https://dl.doubtnut.com/l/_tQcRlMeLnxGP
https://dl.doubtnut.com/l/_WwIvQzlLudLn
https://dl.doubtnut.com/l/_Qv5GqLH0jX5X

function of X.

° Watch Video Solution

4.Find k ,such that the function

4
P(z) = { (k(w)’ ,z =0,1,2,3,4, k > O), (0, otherwise.)

is a probability mass function (p.m.f.)

° Watch Video Solution

5. A random variable X has the follwing probability

distribution:

k 3k Sk 7k 9%k 11k 13k



https://dl.doubtnut.com/l/_Qv5GqLH0jX5X
https://dl.doubtnut.com/l/_KAxsyAiiZGbl
https://dl.doubtnut.com/l/_GVVVl54rTA3f

° Watch Video Solution

6. A random variable X has the follwing probability

distribution:
0 1 2 3 4 5 6
k 3k Sk Tk 9% 11k 13k

Find P(0 < X < 4)

° Watch Video Solution

7. A random variable X has the follwing probability

distribution:
0 1 2 3 4 5 6
k 3% sk Tk 9%k 1k | 13k

Obtain cumulative distribution function (c.d.f)of x.



https://dl.doubtnut.com/l/_GVVVl54rTA3f
https://dl.doubtnut.com/l/_0gj5nN7lFJZn
https://dl.doubtnut.com/l/_e3Olnw1dHXI1

I ° View Text Solution

8. The probability distribution of a random variable X is

as below:

—15| —-05 0.5 1.5 25

0.05 0.2 0.15 0.25 0.35

(1) Construct c.d.f F(x) of X.

(2) obtain P(X < 0.5), F( — 0.5), F(2), P(X < 4)

° View Text Solution

9. Following is the distribution function F(x) of a X.

1 2 3 4 5 6
0.2 0.37 0.48 0.62 0.85 1

Find the probability distribution of X.



https://dl.doubtnut.com/l/_e3Olnw1dHXI1
https://dl.doubtnut.com/l/_n37k8RT1XOQ6
https://dl.doubtnut.com/l/_7JnEcgSla0iS

° View Text Solution

10. Following is the distribution function F(x) of a X.

1 2 3 4 5 6
0.2 0.37 0.48 0.62 0.85 1

Find P(X < 3), P(2 < X < 5)

° Watch Video Solution

11. Following is the distribution function F(x) of a X.

1 2 3 4 5 6
0.2 0.37 0.48 0.62 0.85 1

Find P(X < 5| X > 3)

° View Text Solution



https://dl.doubtnut.com/l/_7JnEcgSla0iS
https://dl.doubtnut.com/l/_vraGljE0AWYO
https://dl.doubtnut.com/l/_tjfDKrwqsKgK

12. A fair coin is tossed 3 times. Let X be the number of

heads obtained. Find E(X) and V(X).

° Watch Video Solution

13. A backerman sells 5 types of cakes .Profit due ot sale of
each type of cake is respectively 3,2.52,1.5 and 1. The
demands for these cakes are 10%,5%,20%,50 and 15%

respectivley. What is the expected profit per cake ?

o Watch Video Solution

P(z) = kx? z =1,2,3,4

14. Let X have p.mf )
=0 otherwise

Find mean and varince of X.


https://dl.doubtnut.com/l/_LpiGoJvLWdNT
https://dl.doubtnut.com/l/_4DHrqwna8yxM
https://dl.doubtnut.com/l/_2nEBkn3Db7WB

° Watch Video Solution

15. Find k, if the following is p.d.f or r.v.f X.
kx?(1—-z) 0<z <1

0 otherwise

fe) = {

° Watch Video Solution

16. For the following pdf of

P(X < 1) and P(|X| < 1)

xr+2
—2<x <4
flz) = § 8 )
0 otherwise

find

° Watch Video Solution



https://dl.doubtnut.com/l/_2nEBkn3Db7WB
https://dl.doubtnut.com/l/_yN7PZlFW2TF1
https://dl.doubtnut.com/l/_iytHY6Mzutdg

17. The time (in minutes) for a lab assistant to prepare
the equipment for a certain experiment is a random

variable taking values between 25 and 35 minutes with

10 What is the probability

L 25<2<35
pdf f(x) = _
0 otherwise

that preparation time exceeds 33 minutes ? . Also find the

cd.fof X.

o Watch Video Solution

18. 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

fe) = {

Find the value of k.

kx? 0<z <2

0 otherwise


https://dl.doubtnut.com/l/_AGGdIvkHV1Q4
https://dl.doubtnut.com/l/_Dy1YxYA9rb7u

o Watch Video Solution

19. 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

f(a:)—{km2 0<z<2

0 otherwise

What is the probability that lecture ends within 1 minute

of the bell ringing ?

° Watch Video Solution

20. Let the random variable X is defined as time (in
minutes) that elapses between the bell and end of the

lecture in case of collagen professor whrer pdf is defined


https://dl.doubtnut.com/l/_Dy1YxYA9rb7u
https://dl.doubtnut.com/l/_j9FwFThJhiwB
https://dl.doubtnut.com/l/_c79OQD6Gf5Jw

kx?,0 <z < 2

0, elsewhere

s J(a) = {
find the probability that lecture continue for atleast 90s

beyond the bell

° Watch Video Solution

Example For Practice

1. Verify whether the following functions can be regarded

as the p.m.f for the given value of X:

2
r =0,1,2
MP(X=2)={ 5 =
0 otherwise
r—2

=1,2,3,4
@QP(X=z){ 5 °
0 otherwise

° Watch Video Solution



https://dl.doubtnut.com/l/_c79OQD6Gf5Jw
https://dl.doubtnut.com/l/_QBzPGyB02qGO

2. Find the probability distribution of the number of sixes

in three tosses of a die.

° Watch Video Solution

3.1t is know that a box of 8 batteries contains 3 defective
pieces and a person randomly selects 2 batteries form
this box. Find the probability distrubtion of the number

of defective batteries.

o Watch Video Solution

4. Two cards are drawn successively with replacement

from a well shuffled pack of 52 cards. Find the probability


https://dl.doubtnut.com/l/_nCpaivXjV10W
https://dl.doubtnut.com/l/_D0FUJAg35T64
https://dl.doubtnut.com/l/_kxNiJjIYufCt

distribution of the number of aces.

° Watch Video Solution

5. The probability distrubtion of a discrete random

variable X is as below :

Find (PX < 4)

° Watch Video Solution

6. Obtain the expected value and variance of X for the

following probability distribution:


https://dl.doubtnut.com/l/_kxNiJjIYufCt
https://dl.doubtnut.com/l/_ovBuf8qFnGCr
https://dl.doubtnut.com/l/_8aMCz8ZVk4dY

-2 —1 0 1 2
0.2 0.3 0.1 0.15 025 |

° Watch Video Solution

7.Arv X has the following probability distribution:

=7 —1 0 1 2 3
0.1 k 0.2 2k 03 k

Find the value of k and calculate mean and varieance of X.

° Watch Video Solution

8. The probability mass funciton (p.m.f) of X is given

below :


https://dl.doubtnut.com/l/_8aMCz8ZVk4dY
https://dl.doubtnut.com/l/_JbczDVIzKs2e
https://dl.doubtnut.com/l/_ymHWcWBjeDqM
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Find E(X?)

° Watch Video Solution

9. A player tosses 2 fair coins. He wins 5 if 2 heads apper ,
2if 1 head appers and 1 if no head appers. Find his
expected winning amount and variance of winning

amount .

° Watch Video Solution



https://dl.doubtnut.com/l/_ymHWcWBjeDqM
https://dl.doubtnut.com/l/_2eiKvhNSLyUG

10. Find k so that the function f(x) defined by
f(x) =ke 3 >0
=0, otherwise.

is a probability density function.

° Watch Video Solution

. Find k if the function f defined by
f(z) = kz,0 < z < 2 =0, otherwise is the p.df of a

random variable X.

° Watch Video Solution



https://dl.doubtnut.com/l/_ab2Gqu9W7IMf
https://dl.doubtnut.com/l/_sJrEmQmTCZp7

12. The p.d.f of a random variable X is given by
flz)y=3(1-22%),0<z <1

=0, otherwise

Find P~ < X <
" 4 3

° Watch Video Solution

13. Let X = amount of time for which a book is taken out
of a collage library by a randomly selected student and

suppose X has p.d.f.
052 0< <2
fe) = {

0 otherwise

Calculate (1) P(X < 1) (2) P(0.5 < X < 1.5)

° Watch Video Solution



https://dl.doubtnut.com/l/_YNd0d6ec2niX
https://dl.doubtnut.com/l/_Lkzi0IqHOtOr

14. Find k if the function f(x) is defined by
f(z) =kzx(l—x),for 0 <z <1
=0 , otherwise, is the probability density function (p.d.f.)

1
of a random varible (r.v) X. Also find P (X < 5)

° Watch Video Solution

15. The following is the p.d.f of continuous random

variable X. f(x) = %, 0<z<4

=0, otherwise.

Find the expression for c.d.f of X

° Watch Video Solution



https://dl.doubtnut.com/l/_cgVClJto0uIf
https://dl.doubtnut.com/l/_expLKoQW12IC

16. The following is the p.d.f of continuous random

variable X. f(z) = %, 0<zx<4

=0, otherwise.

Also , find its value at x=0.5,1.7 and 5

° Watch Video Solution

17. Given the pdf of a continous rvX was

2
T
f(z) = 5 1 < & < 2 =0, Otherwise Determine the

cd.f of X and hence find

P(X<1),P(X< —2),P(X>0),P(1<X<2)

° Watch Video Solution



https://dl.doubtnut.com/l/_oftNBPLYWM4P
https://dl.doubtnut.com/l/_VwVXULba2hMM

18. The following is the p.d.f (Probability Density Function

) of a continous random variable X :

f(z) = ==

—32,0<:1:<8

=0, otherwise
Find the expression for cd.f (Cumulative Distribution

Function ) of X

° Watch Video Solution

19. The following is the p.d.f (Probability Density Function
) of a continous random variable X :
f(z) = L o<z<8

327

=0, otherwise

Also, find its value at x = 0.5 and 9.



https://dl.doubtnut.com/l/_AXYsutC6mf9r
https://dl.doubtnut.com/l/_ON29fSWWXOGy

l o Watch Video Solution

1
20. Show that the function f(x) defined by .f(x) = 2 for

1 < z < 8=0, otherwise, is a probability density function

for a random variable. Hence find P(3 < X < 10)

° Watch Video Solution

Multiple Choice Questions

1. c.d.f F(x) of a continous random variable X is defined as .

A F(z) = / flz)dz


https://dl.doubtnut.com/l/_ON29fSWWXOGy
https://dl.doubtnut.com/l/_Tc2MXs5cAocr
https://dl.doubtnut.com/l/_3c294lsglrNV

Answer: F'(z) = /f(x)d:c

° Watch Video Solution

2. The expected value of the number of heads obtained

when three coins are tossed simultaneously is .....

A1l

B.15


https://dl.doubtnut.com/l/_3c294lsglrNV
https://dl.doubtnut.com/l/_0nKMG9lMPXUQ

C.0

Answer: A

° Watch Video Solution

3. Let the p.mf. of a random variable X be -

3—x
P(z) =4

for x = —1,0,1,2

= 0 otherwise

Then E(X) iS ... .

Al

B. 2

C.0


https://dl.doubtnut.com/l/_0nKMG9lMPXUQ
https://dl.doubtnut.com/l/_Ya8owHVDtrb2

Answer:

° Watch Video Solution

4. A random variable X has the following probability

distribution:
5 —1 0 1 2 3
0.1 0.1 0.2 0.2 03 0.1

Then E(X) =........

A.08

B.0.9

C.0.7


https://dl.doubtnut.com/l/_Ya8owHVDtrb2
https://dl.doubtnut.com/l/_anNKu52KaRyb

D. 11

Answer:

° Watch Video Solution

5.For a random variable X, if E(X2) =31, Var(X) = 6, then

B.4
C.5

D. 25

Answer:


https://dl.doubtnut.com/l/_anNKu52KaRyb
https://dl.doubtnut.com/l/_Q0evsIZT4nZG

° Watch Video Solution

5132

6. If the function f(z) = 5 l<z <2

=0, otherwise is a p.d.f of X, then P(X < 0) is

>

Ol ©|lw ©|lno ©o|R

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Q0evsIZT4nZG
https://dl.doubtnut.com/l/_ztTTvsIFEXql

7. If X is the a random variable with probability mass
function P(z) = kz,for x=1.23
=0, otherwise

then k=........

Wl o= = o=

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mLsBeDDWy39o

8. The pdf of a continuous random variable X is

T
f(z) = —, — 1 < x < 20 =otherwise Then the c.d.f of

3

3

A — +

m3
B.— —

2

9

9

T +
1

Ox3

Bl —= Ok O

N

1

D. — + —
+9

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_wv6dh5hE3Zdy

9. Detemine k such that the following funciton is a p.mf

2$
P(X =) :k(—),x =0,1,2,3

x!

=0 otherwise .

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_fd4BoNQ4hCAy

