STAT /MA 41600
Practice Problems: October 24, 2014
Solutions by Mark Daniel Ward

1. As we saw earlier, the density of X is

JEB—x) f0<xz<3
fx(x) = {8

otherwise

Thus E(X) = f32(3—x):cd:c = §f03(3a:—:c2)d:c =2 (% — %)
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2.
a. As we saw earlier, the density of X is

CJid—x) f0<z<2
fX(x)—{g

otherwise
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Thus E(X) = f2l(4—:v):cdx = %f02(4x—x2)d:c =z (% — %)

b. As we saw earlier, the density of YV is

5 if0<y<6
friy) =32 if6<y<12
0 otherwise

6 12

Thus E(Y) = fo dy—i—f6 ydy = %y;

+f612 12y y dy_ %(18)"— <6y . 3)

2+§«%4—m®—4m6—m»:1ya " "
3.
a. As we saw earlier, the density of X is
272 if x >0
fx(e) = {O otherwise
Thus, using v = z and dv = 2e~?® in integration by parts, we have duoo: dr and v = —e 2%,
so we get E(X) = [ 2e %ady = —we 2|00 — [ —e P dr = < T 3
b. As we saw earlier, the density of Y is
Tem™ ify >0
frly) = {O otlylerwise
Thus, using u = y and dv = 7e~ " in integration by parts, we have dgo: dy and v = —e~ Y,
so we get E(Y) = [*Te ™ydy = —ye ™| 2y — [T —e ™ dy = 771’ o 3.



4.
a. As we saw earlier, the density of X is

7
0 otherwise

Fyla) = {E (e —e™ ™) ifx>0

Thus, E(X) = [ 8 (e —e ™) ade = 2 ([ e > vdr — [ e "z dz). Using u = x and

0 7
dv = e~?* in integration by parts we have du = dz and v = —e72/2, s0 [ e ¥ x dr =
ve 22 Ly — fy —e*/2dx = ejf = 1/4. Similarly, using u = x and dv = ¢ in
=0
integration by parts, we have du = dx and v = —e™%/9, so [* e *xdr = —we /9|77 —

[ —e /9 dx = e -

0 81

=1/81. Thus E(X) =2 (3 — &) = 11/18.

b. As we saw earlier, the density of YV is

oy
fy(y)z{ge ' lfy>q

0 otherwise
Thus, using © = y and dv = 9¢~% in integration by parts, we have du = dy and v = —e™%,
so we get E(Y) = [79e Wydy = —ye |2 — [T —e M dy = = =1
y=0
5.

a. As we saw earlier, the density of X is

23—2) if0<2<3
x) =<9 -
fx(x) {O otherwise

So, exactly as in Question 1, we have:
3

E(X) = 03 2B —a)rdr = §f03(3x —a?)de =3 (% — %)
b. As we saw earlier, the density of X is

fy(y)_{%(Q—y) if0<y<2

0 otherwise

3

Thus E(Y) = fOZl( Yydy =3 f 2y —y*) dy =5 (?/2 - y?) 2




