
MATH 3160 - Probability - FALL 2020 Quiz 10 Friday October 23, 2020

Show all steps.

Let X be exponentially distributed and EX = 1/2

(1) What is P( 2<X<5 |X>1 ) ?

here λ = 2

P( 2<X<5 |X>1 ) = P( 2− 1<X<5− 1 ) =

P( 1<X<4 ) = e−2 − e−8

another correct solution: P( 2<X<5 |X>1 ) = e−4−e−10
e−2

(2) What is EX2 ?

EX2 = (EX)2 + VarX = 1/4 + 1/4 = 1/2

another correct solution: EX2 =
∫∞
0 2x2e−2xdx =

x2e−2x
∣∣∣∞
0

+
∫∞
0 2xe−2xdx = 0 + xe−2x

∣∣∣∞
0

+
∫∞
0 e−2xdx =

0 + 0− 1
2
e−2x

∣∣∣∞
0

= 1
2

(3) What is the probability density function of Y =
√
X ?

P (Y > y) = P (
√
X > y) = P (X > x) = e−2x = e−2y

2

by the chain rule fY (y) = 4ye−2y
2

another correct solution uses Theorem 11.1 from the textbook with
y = g(x) =

√
x and x = y2:

fY (y) = fX(x)
|g′(x)| =

2e−2x
1

2
√
x

= 4
√
xe−2x = 4ye−2y

2

End of the quiz


