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3.1 From (3.3) we have

P (x1 ≤ X ≤ x2) =

∫ x2

x1

f(x)dx,

where the density function f(x) is defined in (3.5). Since the integrand is
the constant 1/(β − α) over the range of integration, we get

P (x1 ≤ X ≤ x2) =
x2 − x1

β − α
.

3.3 We have

E
(

(X − E(X))2
)

= E
(

X2 − 2XE(X) + (E(X))2
)

= E(X2) − 2E(X)E(X) + (E(X))2

= E(X2) − (E(X))2.

Then

Var(αX) = E(α2X2) − (E(αX))2 = α2
E(X2) − α2(E(X))2 = α2

Var(X).

3.5 We have

E(X2) =

∫

∞

−∞

x2f(x)dx =

∫ β

α

x2

β − α
dx =

1

β − α

[

x3

3

]β

α

=
1

β − α

(

β3 − α3

3

)

=
1

β − α

(β − α)(β2 + αβ + α2)

3

=
β2 + αβ + α2

3

and

Var(X) = E(X2) − (E(X))2 =
β2 + αβ + α2

3
− (

α + β

2
)2 =

(α + β)2

12
.
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3.7 We have

E(X) =

∫

∞

−∞

xe−x2/2

√
2π

dx = 0,

because integrand is odd, and, integrating by parts,

E(X2) =

∫

∞

−∞

1√
2π

x2 e−x2/2dx =
1√
2π

∫

∞

−∞

x xe−x2/2dx

=
1√
2π

{

[

−xe−x2/2

]

∞

−∞

+

∫

∞

−∞

e−x2/2dx

}

= 0 + 1 = 1.

So Var(X) := E(X2) − (E(X))2 = 1.

Generally,

E(Xp) =

∫

∞

−∞

xpe−x2/2

√
2π

dx = 0 when p is odd

because integrand is odd. Letting Ip = E(Xp) for p even, we have

Ip =

∫

∞

−∞

xp−1
xe−x2/2

√
2π

dx =

[

−xp−1
e−x2/2

√
2π

]

∞

−∞

+

∫

∞

−∞

(p− 1)xp−2
e−x2/2

√
2π

dx

Hence, Ip = 0 + (p − 1)Ip−2.

So I4 = 3I2 = 3.

Generally Ip = (p − 1)(p − 3)(p − 5) . . . 1,

i.e. E(Xp) = (p − 1)(p − 3)(p − 5) . . . 1 for p even.

This expression is sometimes called the skip factorial.

3.9 From the symmetry of the bell-shaped curve,

N(α) + N(−α) =
1√
2π

∫ α

−∞

e−
s2

2 ds +
1√
2π

∫

−α

−∞

e−
s2

2 ds

=
1√
2π

∫ α

−∞

e−
s2

2 ds +
1√
2π

∫

∞

α

e−
s2

2 ds

=
1√
2π

∫

∞

−∞

e−
s2

2 ds

= 1.
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