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In-Class Problem Set #43: December 7, 2015

Solutions by Mark Daniel Ward

1a. We have MX(t) = E(etX) =
∑∞

x=0 e
tx e−33x

x!
= e−3

∑∞
x=0

(et3)x

x!
= e−3e(3e

t) = e3(e
t−1)

1b. We have M ′
X(t) =

d
dt
e3(e

t−1) = (e3(e
t−1))(3et), so M ′

X(0) = (e3(e
0−1))(3e0) = 3.

2a. We compute MX(t) = E(etX) =
∫∞
0
(etx)( 1

15
e−x/15) dx = 1/15

(1/15)−t .

2b. We have M ′
X(t) =

d
dt

1/15
(1/15)−t =

1/15
((1/15)−t)2 . So E(X) = M ′

X(0) =
1/15

((1/15)−0)2 = 15.

3a. From 2b, we have M ′
X(t) =

d
dt

1/15
(1/15)−t =

1/15
((1/15)−t)2 . Taking another derivative with re-

spect to t, we get M ′′
X(t) =

d
dt

1/15
((1/15)−t)2 = (2) 1/15

((1/15)−t)3 . So E(X2) = M ′′
X(0) = (2) 1/15

((1/15)−0)3 =

2(152).

3b. We have Var(X) = E(X2)− (E(X))2 = 2(152)− (15)2 = 152. This is what we knew we
would get for the answer, since for an Exponential random variable, the variance is equal to
the square of the mean.

4a. All of the values pX(x) = P (X = x) are nonnegative, and we have
∑3

x=0(27/40)(1/3)
x =

0.675 + 0.225 + 0.075 + 0.025 = 1. So pX(x) is a valid probability mass function.

4b. We compute (0)(0.675) + (1)(0.225) + (2)(0.075) + (3)(0.025) = 0.45.

4c. We have MX(t) = E(etX) =
∑3

x=0 e
tx(27

40
)(1/3)x = (27

40
)
∑3

x=0(e
t/3)x = (27

40
)1−(e

t/3)4

1−et/3 .

4d. We have M ′
X(t) =

d
dt
(27
40
)1−(e

t/3)4

1−et/3 = (27
40
) (1−e

t/3)(−4(et/3)3(et/3))−(1−(et/3)4)(−et/3)
(1−et/3)2 . So E(X) =

M ′
X(0) = (27

40
) (1−e

0/3)(−4(e0/3)3(e0/3))−(1−(e0/3)4)(−e0/3)
(1−e0/3)2 = (27

40
) (2/3)(−4(1/3)

4)−(1−(1/3)4)(−1/3)
(2/3)2

= 0.45.
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