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Cgﬁmcbum&mmmmmmmdeﬁm—s<y<&
1 1 1
...dx:-—-,\z/-)"—i'i.

Gm=PWSw=HF5ﬁ=P@5y%=[24 :

Therefore,
0 y < —8
1 1
G ={-Jy+z —8=<y<8
4 2
1 y > 8.
This gives
1 _ap
—y —-8<y<38
g =G =112
0 otherwise.

Let H be the distribution function of Z; for 0 < z < 16,

. vz 1
H() = P(X sz)=P(—</zsxs#2)=f —dx = =¥z,
—yz 4 2
Thus
0 z2<0
1
H(z) = :,2'\4/2_ 0<z<16
1 z > 16.
This gives

1
—z73% 0<z<16

h(z) = H'(z) = { 8 |
0 otherwise.

Let G be the probability distribution function of ¥ and g be its probability density function.

Fort > O,
G@t) = P(eX <1) = P(X <Int) = F(In1).

Fort <0, G(t) = 0. Therefore,

gt)=G'(t) =



N
@Let G and g be the probability distribution and the probability density functions of Y, respec-

tively. Then
G =P <y)=P(VX? <y)=P(X <y./5)
¥y
::/ reMdx =1— eV, y € [0, 00).
0

So

g0 =Gy = —-fe“Ayf , ¥ =0
0, otherwise.

S 1
X . . .
@ EX) = g ;——]—:—; dx = 0, because the integrand is an odd function.

@The expected value of the length of the other side is given by
4 .
E(v/81—X?) = f VBl —x2. %dx
2
Letting u = 81 — x?, we get du = —2x dx and

77
E(V81-X?)= —l-f Vudu ~ 8.4.
65

12

@Note that ' o l "
a\ __ X —
E(xi )“/ n(l +x2) / a +x2>

since the integrand is an even function. Now for0 < a < 1,

[o’¢] o 1
f x 2dx:
o 1+x 0

Clearly, the first integral in the right side is convergent. To show that the second one is also
convergent, note that.

x® x* 1

14x2 7 x2 x%2e’

Therefore,

o0 xa d 00 l d 1 o) 1
< — = | e = Q.
_/1 1+ x? x__/l x2-e * [(a——l)xl”"‘]l l—« =

Fora > 1,

oo xﬂ oo xa d oo x d 11 1 ) oo
> > = | - = .
./0 14 x? _/; 14 x? x__fl T+ [2 n +x)]1 *°

o0 xO’
So / dx diverges.
o 1+x?
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t 2:00 PM. be the origin, then @ and b satisfy the following system of two equations in two

unknown. +b

a

=0
2
b — 2
C-a” _
12

Solving this system, we obtain a = —6 and b = 6. So the bus arrives at a random time

between 1:54 pM. and 2:06 pM.

@‘he probability density function of R, the radius of the sphere is
1 1

i-_2" 2

0 elsewhere.

2<r<4

f@r)y=

4
4 5\1
E %4 __:/ —ITr —dr=4071.

P(%nR3 < 367r) =P(R?><2D=PR<3)= 5

Let F be the probability distribution function and f be the probability density function of X.
By definition,

F(x) = P(X <x)= P(tan8 < x) = P(# < arctanx)

T
arctanx-(——~—)
2/ 1
= ( ”) -.-j—r—arctanx-{—i, —00 < X < O0.
2 2
Thus )
w— ’ —— o
f(X)—-——F(X)—-m, o0 < X < 00,

[) age 20|
@ince np = (0.90)(50) = 45 and v/np(1 - p) = 2.12,

445 — 45\
P :P —(.
> — = ) (Z > ~0.24)

=1 P(-0.24) = $(0.24) = 0.5948.

P@zM@:P@

: | N _
S. E(X cos X), E(sin X), and E(I n Xz) are, respectively, "é‘“ / (x cos x)e™*"72 gx,
VLT Joo

1 o0 2 1 00
I : —x°/2 4 X —x2 R
o /;Oo(sm x)e dx, and = / T e ™ /2 dx. Since these are integrals of
—o0

odd functions from —00 to 00, all three of them are 0.




@ P(745 <X <758) =P(-05<Z <0.8) = ®(0.8) — [l - <I>(O.5)] = 0.4796.

@,et X be the lifetime of a randomly selected light bulb.

900 — 1000

P(X > 900) = P(z > —

) =1-d(=1) = d(1) = 0.8413.

Hence the company’s claim is false.

@ We have
o0

1
E(e*%) = [ e . e~ %12 dx

00 V2
Y /oo ) R D% S g
= ¢ — b X 7X dx
—00 ‘\/27‘[
a?/2 ® 1 —1 (x—a)? a?/2
= ¢ > e 2 dx = ¢ N
—o0 A LT

e~ 1= i the probability density function

® 1 je-ep dx = 1, since
where € = %

7T
—w - . -
of a normal random variable with mean « and variance 1.

@Let X be the amount of soft drink in a random bottle. We are given that P(X < 15.5) = 0.07

15.5 — 16.3 —
and P(X > 16.3) = 0.10. These imply that d>(—————0———£1) = 0.07 and and cb(——-—a—-ﬁ) =
0.90. Using Tables 1 and 2 of the appendix, we obtain

BS-n_ 48
[e)

16.3 —
g

Solving these two equations in two unknowns, we obtain u = 15.93 and o = 0.29.

Page 20

7/
U)Let X be the time until the next customer arrives; X is exponential with parameter A = 3
~ Hence P(X > x) = e=™_ 4nq P(X > 3) = e = 0.0001234. .




@(a) Suppose that the next customer arrives in X minutes. By the memoryless property, the
desired probability is

‘ 1y ~5(1/30) _
P(x < 56) =]l—e = 0.1535.

(b) Let Y be the time between the arrival times of the 10th and 11th customers; Y is exponential
with A = 5. So the answer is

1y _ ~501/30) _
P(Y < 5-0-) =1-c¢ = 0.1535.

The answer is |
E[350 - 40N(12)] = 350 — 40(i—é . 12) = 323.33.




