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Exam 1 Solution

1. Since U = (Y + 3)/9, it follows that Y = 9U − 3 = 3(3U − 1) and dy
du = 9. Hence,

fU (u) = fY (y)

∣∣∣∣dydu
∣∣∣∣ = y2

81
· |9| = [3(3u− 1)]2

81
· 9 =

9(3u− 1)2

81
· 9 = (3u− 1)2

for 0 < u < 1. For E(U), we compute

E(U) =

∫
ufU (u) du =

∫ 1

0
u(3u− 1)2 du =

∫ 1

0
(9u3 − 6u2 + u) du =

3

4

2. Since we can write

fY1,Y2(y1, y2) = 2(1− y2) = 1 · 2(1− y2) = fY1(y1)fY2(y2), 0 < y1 < 1, 0 < y2 < 1

(can check that fY2(y2) integrates to one), we see that

fY1(y1) = 1, 0 < y1 < 1

so that Y1 is Uniform(0,1) and that

MY1(t) =
et − 1

t

3. Write

1

n− 1

n∑
i=1

(Xi −X)(Yi − Y ) =
1

n− 1

n∑
i=1

[(Xi −X)Yi − (Xi −X)Y ]

=
1

n− 1

n∑
i=1

(Xi −X)Yi −
1

n− 1

n∑
i=1

(Xi −X)Y

=
1

n− 1

n∑
i=1

(Xi −X)Yi −
1

n− 1
Y

n∑
i=1

(Xi −X)

=
1

n− 1

n∑
i=1

(Xi −X)Yi

since
∑n

i=1(Xi −X) = nX − nX = 0.
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