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1. (a) It is a continuous random variable, because its CDF is absolutely
continuous.

(b)

0 X <0
fley=4 & 0<z<4
0 T >4

PX>5)=1-P(X <5 =1-F5)=1-F((5)=0

P(X <0)=F(07)=F(0)=0
P(X <0)=F(0)=0
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P(—§X<1):/ —dx = 3/16
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P(—ngl):/ Yaz = 3/16
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2. P(X > 15) = [¥ xe™®/15dx = 1. Thus, the answer is

28: <§> (é)"(l - é)g"' = 0.3327

=4



. Let G and g be the distribution and density functions of Z, respec-
tively. For —7/2 < z < m/2,

G(z) = Parctan X <z)=P(X <tanz)= ftanz e
1

= [Larctanaz]'anz =1z 41

—00 ™ 2°

0 elsewhere.

. Let G and g be the distribution and density functions of ¢, respectively.

Then .
g@t) = > fli)lG
et 4 ;lge_l/t 0<t<1
0 elsewhere.
Therefore,
; 0 t<0
G(t) :/ gtydt =4 1—et4+e ¥t 0<t<1
— 1 t>1.

. Fori=0,1,2,...,n—1,

1+1 1
)=

n n

P(LnXJ:i):P(ian<i+1):P(%§X<

P(|nX]| = i) = 0, otherwise. Therefore, |[nX | is a random number
from the set {0,1,2,...,n —1}.

. The length of the other side is given by /92 — x2. Therefore, the
expected value is:

4
E(v/81 — 22) :/ V81— 22 %dx.
2

Assume u = 81 — 2%, then du = —2zdz and
1 i
E (\/81 - :172) - ﬁ/ Vaudu ~ 8.4.
65

> 1
E(X) = / §xe_|m|d:1: =0

2



because the integrand is an odd function.

[e.e] 1 e}
E(X?) = / §x26_‘x‘dx = / e ?ldr = 2
—0o0 0

because the integrand is an even function, the result is twice the inte-
gration from zero to infinity.

Var(X) = E(X?) - E(X)* =2.

8. E(eX) = [ e*(3e™3%)dx = [;° 3e 2 dx = 3/2.



