Solutions for HW 8
STAT 346, Spring 2010

1)

(a) P(X <5/4) = [*/* 202 do = —22~ 1)}/ = 2/5.

(b) E(X) = ff r22 2 dx = ff 22 dz = 2logz|? = 2log 2.
(¢) BE(1/X) = [fa" 20 2 de = [} 20 3 de = —22|? = 3/4.
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) Since the support of Y = e is [1, c0), we have fy(y) =0 for y < 1. For y > 1,
Fy(y) = P(Y <y)
= P(e¥ <y)
= P(X <logy)

logy
= / 3e 3% dx
0

_ _e—3z|})ogy
— 7673logy o (760)
— 1 —¢losy ™’
=1—y 3.

It follows that

fr () = %fu,@(y).

Alternatively, using h(z) = €* and h~!(z) = log x, the transformation method gives us

d - 1 3
fy(y) = fx(logy) ‘@ log y‘ I11, o0y (y) = 3e 73108y ; It o) (y) = i It ooy (1)

(b) E(e¥X) = [T e®3e 3 dx = [[* 3% dw = —(3/2)e~2*|3° = 3/2. (Alternatively, one can use the pdf of
Y = e as follows: E(eX)=E(Y) = [[“y3y=~tdy= [ 3y 3dy=—(3/2)y % =3/2.)
3) We have

B(X) = /OO 2 fx (@) dz

—00

:/1m6x(1—x)dz

0

1
:/ (62% — 62°) dx
0
and

1
:/ 2% 6x(1 — z) dx
0
1
:/ (62 — 62%) dx
0

= [(3/2)" — (6/5)2%]]
= 3/10,



and so 0% = E(X?) — p% =3/10 — (1/2)? = 1/20, and ox = 1/4/20 = 1/(2V/5). It follows that the desired
probability is

Plux —20x < X < pux +20x) = P(1/2—1/V5 < X <1/2+1/V5)

1/241/V5
= / 6x(1 — z)dx
1/2—1/V5

2 3v(1/2+1/V5
= (3z* — 2z )|1/2,1/\/5

=[3(1/2+1/V5)? — 2(1/2 4+ 1/V5)?]

- [B(1/2-1/v5)* = 2(1/2 - 1/V5)"]
=11/(5V/5)
= (0.98387.



