
Solutions for Test II

1. Write down the following probability density functions and compute their moment gen-
erating functions.

(a) f(x) = C(50, x)(0.6)x(0.4)50−x, 0 ≤ x ≤ 50; M(t) = (0.4 + 0.6et)50

(b) f(x) = e−44x/x!, x = 0, 1, 2, · · · ; M(t) = e4(et
−1)

(c) f(x) = 1
2
e−x/2, x > 0; M(t) = 1

1−2t

(d) f(x) = 1
2·
√

2π
e−(x−3)2/8, −∞ < x < ∞; M(t) = e3t+2t2

(e) f(x) = 1
Γ(12/2)26 x5e−x/2, x ≥ 0; M(t) = 1

(1−2t)6

2(a) E(X) = 1
2
, V ar(X) = 1

4
− 1

π2 .

2(b) F (X) = 1
2
(1 − cos πx), 0 ≤ x ≤ 1.

2(c∼e) x0.25 = 1
3
, median = 1

2
, q3 = 2

3

3(a) P (Ai) = 4!
5!
, ∀ 1 ≤ i ≤ 5.

3(b) P (Ai ∩ Aj) = 3!
5!

, where 1 ≤ i < j ≤ 5.

3(c) P (Ai ∩ Aj ∩ Ak) = 2!
5!

, where 1 ≤ i < j < k ≤ 5.

3(d) P (Ai ∩ Aj ∩ Ak ∩ Am) = 1!
5!

, where 1 ≤ i < j < k < m ≤ 5.

3(e) P (A1 ∪ A2 ∪ A3 ∪ A4 ∪ A5) = 1 − 1!
5!

+ 2!
5!
− 3!

5!
+ 4!

5!
− 5!

5!

4. P (Y ≤ y) = P (F (X) ≤ y) = P (X ≤ F−1(y)) = F (F−1(y)) = y

5(a) Y ∼ b(2000, 1
4
, 3

4
).

5(b) E(Y ) = 500, V ar(X) = 375.

5(c) E(Y/500) = 1.

5(d) P (Y ≤ 100) =
100
∑

k=0

(

2000
k

)

(1
4
)k(3

4
)2000−k.

6. E(X) = 24, V ar(X) = 48, where X ∼ χ2(24).



7. (a) f(y) = 1
2
e−y/2, y > 0; (b) Exponential(2)

8. (a) (1 − p + pet)n1+n2 , (b) b(n1 + n2, p)

9.
n
∏

i=1

eλi(et
−1) = eλ(et

−1), where λ =
n
∑

i=1

λi

10. W ∼ χ2(n)


