7th Homework Set — Solutions
Chapter 5

Problem 5.37 Let X be uniformly distributed over (—1,1).

(a) P{IX|> 3} =P{X >3} +P{X <—3}=
(b) Let Y = |X|. If y € (0,1), then

1
2

Fy(y) =P{Y <y}=P{-y<Y <y}=y,

so that
1 O<y<l1
fY(?J) = { .

0 otherwise

Problem 5.39 Let X be exponential with A = 1, and let Y = log X. Then Fy(y) =
P{Y <y}=PllogX <y} =P{X <e’}=1—¢e, so that

Iy(y) = C

Problem 5.40 Let X be uniform on (0,1), and Y = eX. Then, for 1 < y < e,
Fy(y) =P{Y <y} =P{e* <y} =P{X <logY} =1logY, so that

1 l<y<e
— Yy
() { 0 otherwise

Problem 5.41 For any r € (—A A) we have Frr = P{R<r} =P{Asinf <r} =

P {0 < arcsin % = arcsm , so that

0 otherwise
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Problem 6.7 P{X; =i, Xy = j} =p*(1 —p)'

Problem 6.8 X, Y are jointly continuous with probability density function

c(y® — 2*)e™ —y<z<yl<y<oo
0 otherwise.

(a) Note that

/ o flz,y) = /OOO /_z c(y* — 2*)e Ydxdy = 8c,

so that ¢ = L.

(b)

oo o
Fx(@) = é/l (y* — 2%)e Vdy = %

1 [ 1
fr(y) = —/ (y* — 2*)e Vdr = éy?’e’y for y > 0

-y

oo



(c) E[X] =0 by symmetry.

Problem 6.9 Let X, Y be jointly continuous with joint density function f(z,y) =
g(xz—l—g—y) forO<z<1,0<y<?2.

(a) 1,2 1
/ / x? + @dydx = / 22 + xdr = Z
0 0 2 0 6

fx(z) = gx(Zx +1) for0<z <1

(b)

1 x
JNX>Y?=LLAf@wMMx=£

P{X<lys>1
P{Y>MX<1}: { <w1>ﬁ
2 2 P{X <1}

1
@ﬁfmmmw

. = 0.8625
f02 fx(x)dx

E[X]= /0 xfx(z)dr = g

(f) .
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Problem 6.10 Let X, Y be jointly distributed with density function
for0 <z <o0,0<y< .

(2,9) = =50

(a) P{X <Y} =1 by symmetry
(b) P{X <a}= [ [T e Wdydx =1 — e



