
Calculus II Section 2-5: Probability

Question 6

For f(x) = 6x(1− x), 0 ≤ x ≤ 1, find Var(X). Use symmetry for the mean.
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Calculus II Section 2-5: Probability

Question 6 – Solution
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Step 1: Use symmetry to find the mean. The density satisfies

f(1− x) = 6(1− x)x = f(x),

so it is symmetric about x = 1/2. Therefore,

µ = E[X] =
1

2
.

Step 2: Compute the second moment.

E[X2] =

∫

1

0

x2f(x) dx

=

∫

1

0

x2(6x− 6x2) dx

=

∫

1

0

(6x3
− 6x4) dx

=

[

3

2
x4

−
6

5
x5

]1

0

=
3

2
−

6

5
=

3

10
.

Step 3: Apply the variance formula.

Var(X) = E[X2]− (E[X])2

=
3

10
−

(

1

2

)2

=
3

10
−

1

4
=

1

20
.

Var(X) =
1

20
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