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1)
(a) P (X < 5/4) =

∫ 5/4

1
2x−2 dx = −2x−1|5/4

1 = 2/5.

(b) E(X) =
∫ 2

1
x 2x−2 dx =

∫ 2

1
2x−1 dx = 2 log x|21 = 2 log 2.

(c) E(1/X) =
∫ 2

1
x−1 2x−2 dx =

∫ 2

1
2x−3 dx = −x−2|21 = 3/4.

2)
(a) Since the support of Y = eX is [1, ∞), we have fY (y) = 0 for y < 1. For y ≥ 1,

FY (y) = P (Y ≤ y)

= P (eX ≤ y)
= P (X ≤ log y)

=
∫ log y

0

3e−3x dx

= −e−3x|log y
0

= −e−3 log y − (−e0)

= 1− elog y−3

= 1− y−3.

It follows that
fY (y) =

3
y4

I[1,∞)(y).

Alternatively, using h(x) = ex and h−1(x) = log x, the transformation method gives us

fY (y) = fX(log y)
∣∣∣ d

dy
log y

∣∣∣ I[1,∞)(y) = 3e−3 log y 1
y

I[1,∞)(y) =
3
y4

I[1,∞)(y).

(b) E(eX) =
∫∞
0

ex 3e−3x dx =
∫∞
0

3e−2x dx = −(3/2)e−2x|∞0 = 3/2. (Alternatively, one can use the pdf of
Y = eX as follows: E(eX) = E(Y ) =

∫∞
1

y 3y−4 dy =
∫∞
1

3y−3 dy = −(3/2)y−2|∞1 = 3/2.)

3) We have

E(X) =
∫ ∞

−∞
x fX(x) dx

=
∫ 1

0

x 6x(1− x) dx

=
∫ 1

0

(6x2 − 6x3) dx

= [2x3 − (3/2)x4]
∣∣1
0

= 1/2

and
E(X2) =

∫ ∞

−∞
x2 fX(x) dx

=
∫ 1

0

x2 6x(1− x) dx

=
∫ 1

0

(6x3 − 6x4) dx

= [(3/2)x4 − (6/5)x5]
∣∣1
0

= 3/10,



and so σ2
X = E(X2)− µ2

X = 3/10− (1/2)2 = 1/20, and σX = 1/
√

20 = 1/(2
√

5). It follows that the desired
probability is

P (µX − 2σX < X < µX + 2σX) = P (1/2− 1/
√

5 < X < 1/2 + 1/
√

5)

=
∫ 1/2+1/

√
5

1/2−1/
√

5

6x(1− x) dx

= (3x2 − 2x3)
∣∣1/2+1/

√
5

1/2−1/
√

5

= [3(1/2 + 1/
√

5)2 − 2(1/2 + 1/
√

5)3]

− [3(1/2− 1/
√

5)2 − 2(1/2− 1/
√

5)3]

= 11/(5
√

5)
.= 0.98387.


