
Riley Paddock

October 12,2020

1 Uniform Distribution

a. (2 points) Using the identity V ar[X] = E[X2]E[X]2, compute Var[X] if X is
sampled from the continuous uniform distribution U[a,b].

We first need to establish E[X] for U[a,b] =

{
k x ∈ [a, b]

0 x /∈ [a, b]

E[X] =
∫ b
a
xkdx = kx2

2

∣∣∣b
a

= k
2 (b2 − a2)

V ar[X] = k
b3 − a3

3
− k2(b2 − a2)2

4

Now we need to see if E[X2]− E[X]2 is the same as our Var[X].

E[X2] =

∫ b

a

x2kdx = k
x3

3

∣∣∣∣b
a

= k
b3 − a3

3

E[X]2 =

(
k
b2 − a2

2

)2

=
k2(b2 − a2)2

4

E[X2]− E[X]2 = k
b3 − a3

3
− k2(b2 − a2)2

4

This is the same as Var[X].

2 Exponential Distribution

b. (2 points) Using the identity V ar[X] = E[X2]E[X]2, compute Var[X] if X is
sampled from the exponential distribution p(x)=λe−λx, x ≥ 0.
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Again we need to establish E[X]

E[X] =

∫ ∞
0

xλe−λxdx =
−(λx+ 1)e−λx

λ

∣∣∣∣∞
0

=
1

λ

V ar[X] =
1

λ2

Now we need to find E[X2]− E[X]2

E[X2] =

∫ ∞
0

x2λe−λxdx = − (λx(λx+ 2) + 2)e−λx

λ2

∣∣∣∣∞
0

=
2

λ2

E[X2]− E[X]2 =
2

λ2
− 1

λ2
=

1

λ2

This is the same as our Var[X]

3 Poisson Distribution

c. (2 points) Using the identity V ar[N ] = E[N2]E[N ]2, compute Var[N] if N is

sampled from the Poisson distribution p(n)=
λne−λ

n!
, n ∈ {0, 1, 2, . . . }.

E[N ] =

∞∑
n=0

nλne−λ

n!
=

∞∑
n=0

λne−λ

(n− 1)!
=
eλ · λ
eλ

= λ

V ar[X] = λ

E[N2] =

∞∑
n=0

n2λne−λ

n!
=

∞∑
n=0

nλne−λ

(n− 1)!
= λ2 + λ

E[N2]− E[N ]2 = λ2 + λ− λ2 = λ

This is the same as our Var[X]
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