
Problem 52-1

David Gieselman

October 2020

1 Using the identity Var[X]=E[X2]E[X]2, computeV ar[X]ifXissampledfromthecontinuousuniformdistributionU [a, b].

V ar[X] = E[X2]E[X]2

E[X2] =

∫ b

a

x ∗ k2dx

E[X]2 = (

∫ b

a

x ∗ kdx)2

V ar[X] =

∫ b

a

x ∗ k2dx+ (

∫ b

a

x ∗ kdx)2

bk2 − ak2 + (bk − ak)2 = bk2 − ak2 + b2k2 − 2abk2 + a2k2

k2(b− a+ b2 − 2ab+ a2)

2 Using the identity V ar[X] = E[X2]E[X]2, com-
pute Var[X] if X is sampled from the expo-
nential distribution p(x)= λe−λx,x0.

V ar[X] = E[X2]E[X]2

E[X2] =

∫ b

a

x ∗ (λ ∗ e−λx)2dx

E[X]2 = (

∫ b

a

x ∗ λ ∗ e−λxdx)2

V ar[X] =

∫ b

a

x ∗ (λ ∗ e−λx)2dx+ (

∫ b

a

x ∗ λ ∗ e−λxdx)2∫ b

a

x ∗ λ2 ∗ e−2∗λxdx+ ((−x ∗ e−λx
∣∣b
a
) +

∫ b

a

e−λxdx)2

x ∗ λ

−2
e−2∗λx∣∣b

a
−
∫ b

a

λ

−2
e−2∗λxdx+ ((−b ∗ e−λb + a ∗ e−λa) + (

e−λx

−λ
∣∣b
a
))2

1



b∗ λ
−2

e−2∗λb−a∗ λ
−2

e−2∗λa−(1
4
e−2∗λb−1

4
e−2∗λa)+((−b∗e−λb+a∗e−λa)+(

e−λb

−λ
−e

−λa

−λ
))2

When worked out this probably comes to the solution when a=-∞ and b=∞:

1

λ2

3 Using the identity Var[N]=E[N2]E[N]2, com-
pute Var[N] if N is sampled from the Poisson
distribution p(n)= λne−λ

n! , n ∈0,1,2,. . . .
V ar[X] = E[X2]E[X]2

E[X2] =

∫ b

a

x ∗ (λ
ne−λ

n!
)2dx

E[X]2 = (

∫ b

a

x ∗ λ
ne−λ

n!
dx)2

V ar[X] =

∫ b

a

x ∗ (λ
ne−λ

n!
)2dx+ (

∫ b

a

x ∗ λ
ne−λ

n!
dx)2

When worked out this probably comes to the solution when a=-∞ and b=∞:

λ

2


