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Name:

On this quiz, you do not need to calculate the final answer. An answer that looks something like(
6
2

)(
8
5

)(
23
4

) or
(12)3 + (11)(10)(9)

14!

is entirely acceptable. You should compute any integrals, though.

1. Let Y be a random variable with probability density function f(x) = 2
3
(x− 1) for x ∈ [2, 3]. Compute

E
[
(Y − 1)2

]
.

Solution: Here g(x) = (x− 1)2, and we’re trying to find E[g(Y )]. We use the formula

E[g(Y )] =

∫ ∞

−∞
g(x)f(x) dx =

∫ 3

2

(x− 1)2 · 2
3
(x− 1) dx

The rest of the problem is just working out this integral. You can either multiply out (x− 1)3 and
then integrate as usual, or you can do a substitution u = x−1 which lets you compute the integral
as

2

3

∫ 2

1

u3 du =
2

3

(
u4

4

)∣∣∣∣2
1

=
2

3

(
16− 1

4

)
=

5

2
.

There is another question on the back!
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2. Let

X =


0 with probability 1/3,

1 with probability 1/3,

2 with probability 1/3.

What is Var(X)? (Show enough work that I can follow your calculation.)

Solution: First, we need to find E(X), which in this case is just

E(X) =
1

3
(0 + 1 + 2) = 1.

Now we find

E
[
(X − 1)2

]
=

1

3

(
(0− 1)2 + (1− 1)2 + (2− 1)2

)
=

2

3
.
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