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1. Problem 3.1, page 184 of the text. See online solutions.

2. (a) By applying the definition of expectation, we have

E[X] =
∫

xfX(x) dx =
∫ ∞

0
xλe−λx dx =

1
λ

,

where the final equality can be derived using integration by parts. More generally,
integration by parts can be used to prove that

∫ ∞
0 xne−λx dx = n!

λn+1 for any nonnegative
integer n.
We can find the variance of X by evaluating

var(X) = E[X2] − (E[X])2,

where

E[X2] =
∫ ∞

0
x2λe−λx dx =

2
λ2

.

Therefore,

var(X) =
2
λ2

− 1
λ2

=
1
λ2

.

Finally,

P(X ≥ E[X]) =
∫ ∞

E[X]
fX(x) dx =

∫ ∞

1/λ
λe−λx dx = e−1.

(b)

P(X > t + z | X > t) =
P({X > t + z} ∩ {X > t})

P(X > t)
(a)
=

P(X > t + z)
P(X > t)

(b)
=

e−λ(t+z)

e−λt
= e−λz,

where (a) uses z ≥ 0; and (b) uses t ≥ 0 and t+z ≥ 0. The fact that P(X > t+z | X > t)
equals P(X > z) is called the memoryless property of the exponential random variable.

3. Problem 3.7, page 186 of the text. See online solutions.
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