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1.8 Uniform Distribution (Rectangular Distribution)
A random variable X is said to have a continuous uniform distribution
if its probability density function is given by

1
fo) = {p—aq®S*<?

0, otherwise

Find the MGF of uniform distribution and hence find its mean and

variance.

Sol: Let X follows uniform distribution in (a, b).
By Definition, f(x) = ——;a <x <b.

My (t) = E[e*]
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To find mean and variance:
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Mean = E(X) = 1! X coefficient of ¢
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E(X?) = 2! x coefficient of t2
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o 3

Variance = E(X?) — [E(X)]?
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Problem based on Uniform Distribution
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1. A random variable X has a uniform distribution over (0, 10) compute

HPX<2)()PX>8)(lP3<X<9)
Solution:

1
The pdf £(x) = {E'“ EE A

0, otherwise

G0 = {1—10,0 <x <10
0, otherwise

() P(X <2) = [, flx)dx

1 10
= 1_0f0 dx

(i) P(X > 8) = [ f(x)dx

1 10
= 1_0f8 dx
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(i) PG <X <9) = [. f(x)dx

1 09
_1_0f3 dx

2. A random variable X has a uniform distribution over (-3, 3) compute

HPX<2)@)P(X|<2)@i)P(X—-2|<2)
Solution:

1
The pdf £(x) = {E'“ N

0, otherwise

1

o) = {6,—3<x<3

0, otherwise
() P(X < 2) = [2, f(x)dx

1 .2
=Ef_3dx
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(i) P(X|<2)=P(-2<X<2)

1,02
=gf_2dx

(i) P(lX-2|<2)=P(-2<X-2<2)
=P(-2+2<X<2+2)

=P0<X<4)

1 .3
=gf0dx

3. 4 buses arrive at a specified stop at 15 minute intervals starting at 7 am.
That is, they arrive at 7, 7.15, 7.30, 7.45 am and so on. If a passenger arrives
at the stop at a time that is uniformly distributed between 7 and 7.30 am.
Find the probability that he waits (i) less than 5 minutes for a bus (ii) more

than 10 minutes for a bus.
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Solution:

1
The pdf is £(x) = {5'0 < x <30
0, otherwise

(i) P(a person arrives between 7.10 and 7.15 or 7.25 and 7.30)

=P(10<X <15+ P(25<X<30)

= [ Feodx + [ f(x)dx

1 (15

1 (30
—% 10 dx+%f25 dx

i 5 1 30
= =[xl + 55 [x]3

1 1
=115 —[10] + =30 — 25]

w |-

(ii) P(a person arrives between 7.00 and 7.05 or 7.15 and 7.20)

=P(0<X<5)+P(15<X <20)
= fosf(x)dx+f105f(x)dx
=%f05dx+%f1250dx
== [x]§ + - [«

=%[5—0]+ [20 — 15]

1
30
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W=

4. Subway trains on a certain line run every half an hour between mid-
night and six in the morning. What is the probability that a man entering
the station at a random time during this period will have to wait atleast

twenty minutes.

Solution:

1
The pdf is £(x) = {m’o Sx <30
0, otherwise

(i) P(a man waiting for atleast 20 minutes) = P(X = 20)

= 2300 f(x)dx

1 30

:5 20 dx
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