
STAT/MA 41600
In-Class Problem Set #34: November 3, 2017

Solutions by Mark Daniel Ward

Problem Set 34 Answers

1. We have P (|X − 1/2| < 1/6) =
∫ 2/3

1/3
fX(x) dx =

∫ 2/3

1/3
Γ(3+2)

Γ(3)Γ(2)
x3−1(1 − x)2−1 dx =∫ 2/3

1/3
12x2(1− x) dx =

∫ 2/3

1/3
12(x2 − x3) dx = 12(x3/3− x4/4)|2/3

x=1/3 = 16/27− 1/9 = 13/27.

2. We have P (X < 0.3) =
∫ 0.3

0
fX(x) dx =

∫ 0.3

0
Γ(3+4)

Γ(3)Γ(4)
x3−1(1 − x)4−1 dx =

∫ 0.3

0
60x2(1 −

x)3 dx =
∫ 0.3

0
60(x2 − 3x3 + 3x4 − x5) dx = 60(x3/3− 3x4/4 + 3x5/5− x6/6)|0.30 = .2557.

3. We have P (U > X) = P (1 < U < 3) + P (X < U < 1) = 2/3 +
∫ 1

0

∫ u

0
(1/3)(12(x2 −

x3)) dx du = 2/3 +
∫ 1

0
(1/3)(12(x3/3 − x4/4))|ux=0 du = 2/3 +

∫ 1

0
(1/3)(12(u3/3 − u4/4)) du =

2/3 + (1/3)(12(u4/12− u5/20))|1u=0 = 2/3 + (1/3)(12(1/12− 1/20)) = 4/5.

4. We compute

P (Y < X) =
∞∑
y=1

∞∑
x=y+1

(2/3)x−1(1/3)(1/5)y−1(4/5)

=
∞∑
y=1

(1/3)(1/5)y−1(4/5)
∞∑
x=y

(2/3)x

=
∞∑
y=1

(1/3)(1/5)y−1(4/5)
(2/3)y

1− 2/3

=
∞∑
y=1

(2/15)y−1(4/5)(2/3)

=
∞∑
y=0

(2/15)y(4/5)(2/3)

=
1

1− 2/15
(4/5)(2/3)

= 8/13

1


