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p.172 Q1

The image of X is {4, 2, 1, 0,−1,−2}.

P (X = 4) =

(
4
2

)(
14
2

) =
6

91

P (X = 2) =

(
4
1

)(
2
1

)(
14
2

) =
8

91

P (X = 1) =

(
4
1

)(
8
1

)(
14
2

) =
32

91

P (X = 0) =

(
2
2

)(
14
2

) =
1

91

P (X = −1) =
(
8
1

)(
2
1

)(
14
2

) =
16

91

P (X = −2) =
(
8
2

)(
14
2

) =
4

13

p.172 Q3

The image of X is {3, 4, . . . , 18}.

P (X = 3) = P (X = 18) =
1

216

P (X = 4) = P (X = 17) =
3

216

P (X = 5) = P (X = 16) =
6

216

P (X = 6) = P (X = 15) =
10

216

P (X = 7) = P (X = 14) =
15

216

P (X = 8) = P (X = 13) =
21

216

P (X = 9) = P (X = 12) =
25

216

P (X = 10) = P (X = 11) =
27

216
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p.174 Q21

(a) E(X) should be larger than E(Y ) because Y is evenly distributed for all its values while

X is more weighted for larger values.

(b)

E(X) = 40 · 40
148

+ 33 · 33
148

+ 25 · 25
148

+ 50 · 50
148
≈ 39.28

E(Y ) = 40 · 1
4
+ 33 · 1

4
+ 25 · 1

4
+ 50 · 1

4
= 37

p.175 Q25

P (X = 1) = 0.6× (1− 0.7) + (1− 0.6)× 0.7 = 0.46

E(X) = 0 · P (X = 0) + 1 · P (X = 1) + 2 · P (X = 2)

= 1 · 0.46 + 2 · (0.6× 0.7)

= 1.3

p.176 Q37

E(X2) = 402 · 40
148

+ 332 · 33
148

+ 252 · 25
148

+ 502 · 50
148

V ar(X) = E(X2)− E(X)2 ≈ 82.20

E(Y 2) = 402 · 1
4
+ 332 · 1

4
+ 252 · 1

4
+ 502 · 1

4

V ar(Y ) = E(Y 2)− E(Y )2 = 84.5

p.180 Q3

Let Y = αX + β and FY be the distribution function of Y .

FY (t) = P (αX + β ≤ t)

=

P (X ≤ t−β
α
) α > 0

P (X ≥ t−β
α
) α < 0

=

P (X ≤ t−β
α
) α > 0

1− P (X < t−β
α
) α < 0

=


F ( t−β

α
) α > 0

1− lim
s→( t−β

α
)−
F (s) α < 0,
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where F is the distribution function of X.

p.180 Q10

E(
1

X + 1
) =

n∑
k=0

1

k + 1
P (X = k)

=
n∑
k=0

1

k + 1

n!

k!(n− k)!
pk(1− p)n−k

=
1

(n+ 1)p

n∑
k=0

(n+ 1)!

(k + 1)!(n− k)!
pk+1(1− p)n−k

=
1

(n+ 1)p

(
n+1∑
i=0

(n+ 1)!

i!(n+ 1− i)!
pi(1− p)n+1−i − (1− p)n+1

)
=

1

(n+ 1)p

(
(p+ (1− p))n+1 − (1− p)n+1

)
=

1− (1− p)n+1

(n+ 1)p

p.181 Q18

Note that a Poisson r.v. has parameter λ > 0 and P (X = k) = λke−λ

k!
for k = 0, 1, 2, . . .

Fix a k ∈ {0, 1, 2, . . .} and let fk(λ) =
λke−λ

k!
.

Note that f0(λ) = e−λ, λ > 0, so no maximum is attained for k = 0.

If k > 0, then

f ′k(λ) =
e−λ

k!
(kλk−1 − λk)

> 0 if λ < k

= 0 if λ = k

< 0 if λ < k

Hence λ = k maximizes P (X = k).
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p.181 Q19

E(Xn) =
∞∑
k=1

kn
λke−λ

k!

= λ

∞∑
k=1

kn−1
λk−1e−λ

(k − 1)!

= λ

∞∑
i=0

(i+ 1)n−1
ike−λ

i!

= λE((X + 1)n−1).

E(X) = λ

E(X2) = λE(X + 1) = λ(E(X) + 1) = λ2 + λ

E(X3) = λE((X + 1)2)

= λ(E(X2 + 2X + 1))

= λ(E(X2) + 2E(X) + 1)

= λ(λ2 + λ+ 2λ+ 1)

= λ3 + 3λ2 + λ.
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