10,

15.

17.

a. Possible valuesof Tare: 0,1,2,3,4,5,6,7,8,9, 10.
b. Possible values of X are: -4, -3,-2,-1,0,1,2.3,4, 5, 6.
¢. Possible valuesof Uare: 0, 1,2, 3,4, 5, 6.

d. Possible values of Zare: 0, 1, 2.

(12) (13) (1.4) (1,5) (2.3) 2.4) (29 3.:4) (3.5) (4.5)

b. X can only take on the values 0, 1, 2.p(0)=P(X=0)= PE(3.4) (3.5 (4.3)}) = 3/10=3;

p(2) = P(X=2) = P({(1,2)}) = 1/10= 1 p()y=PX=1)=1-[p(0) + p(2)] = 60 and otherwise p(x)
=1

. F(0)=P(X<0)=PX=0)=30;

F(1)=P(X < 1)=P(X=0o0r 1)=.30 +.60 = .90;
F2)=PX<2)= L.

Therefore, the complete cdf of X'is

0 x<0

30 0sx<l

90 1<x<2

1 2L

F(x) =

. p(2)= P(Y=2) = P(first 2 batteries are acceptable) = P(44) = (.9)(.9) = .81.

. p(3)=P(Y=3)=P(UAA or AUA) = (.1)(.9)* + (.1)(.9)" = 2[(.1)}(.9)]] = .162.

The fifth battery must be an 4, and exactly one of the first four must also be an A.
Thus, p(5) = P(AUUUA or UAUUA or UUAUA or UUUAA) = 4[(.1)*(.9)*] = .00324.

. p(y) = P(the )™ is an 4 and so is exactly one of the first y— 1) = (y = 1)(.1)" 2(.9), for v=2,3, 4,5, ....



24.
a. Possible X values are those values at which F(x) jumps, and the probability of any particular value is
the size of the jump at that value. Thus we have:

x |1 3 4 6 12
px | 30 10 .05 15 40

b. PO<X<6)=F(6)-F(3-)=.60-30=30;PE<X)=1-PX<4)=1-F4-)=1-.40=.60.

38 (1/3.5)= $.286, while E[A(X)] = E[ ] i( ]p(x) i(ljézéil—&m&

x=1
So you expect to win more if you gamble.

x=1

Note: In general, if £(x) is concave up then E[A(X)] > h(E(X)), while the opposite is true if 4(x) is concave
down,

54. Let X equal the number of customers who choose an oversize racket, so X ~ Bin(10, .60).
a. PX=6)=1-PX<5)=1-B(510,.60)=1-.367=.633.

b. =np=10(.6)=6and ¢ =+/10(.6)(.4) = 1.55, s0 4 £ o = (4.45, 7.55).
P(4.45 <X <7.55) =P(5<X<T)=P(XX<T7)-P(X<4)=.833—.166 = .667.

c. This occurs iff between 3 and 7 customers want the oversize racket (otherwise, one type will run out
early). PG <X<7)=PX<7)-P(X<2)=.833-.012=.821l.
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66.

87.

88.

Let ¥ = the number with reservations who show up, a binomial rv with » = 6 and p = .8. Since there

are only four spaces available, at least one individual cannot be accommodated if ¥ is more than 4. The

desired probability is P(Y = 5 or 6) = b(5; 6, .8) + b(6;6,.8) = 3932 + 2621 = 6553,

Let A(Y) = the number of available spaces. Then
when yis: 0 1 2 3 4 5 6

A(pis: 4 3 2 1 0 0 0O
The expected number of available spaces when the limousine departs equals

ElMN)]= ih(y)-b(y; 6,.8) =4(.000) +3(.002) +2(.015) + 1(.082) + 0+ 0+ 0 =0.118.

¥=0

Possible X values are 0, 1, 2, 3, and 4. X' =0 if there are 3 reservations and 0 show or 4 reservations
and 0 show or 5 reservations and 0 show or 6 reservations and none show, so

P(X=0)=5(0; 3, .8)(.1) + b(0; 4, .8)(.2) + b(0; 5, .8)(.3) + b(0; 6, .8)(4)

=.0080(.1) +.0016(.2) + .0003(.3) + .0001(.4) = .0013.

Similarly, PCX = 1) = b(1; 3, 8)(.1) + ... + b(1; 6, .8)(:4) = .0172; P(X = 2) = .0906;
P(X=3)=.2273; and P(X = 4) = .6636.

These values are displayed below.

x| 0 1 2 3 4
px) | 0013 0172 0906 2273 6636
a. For a two hour period the parameter of the distribution isp=at=(4)2)=38,
-8 ol0
e 8
=10)= =.099.
so P(X ) ™
avgh
b. For a 30-minute period, ar = (4)(.5) =2, s0 P(X= 0= ol =.135.
¢. The expected value is simply E(X) = ot =2.

Let X = the number of diodes on a board that fail. Then X ~ Bin(n = 200, p = .01).

a.

C.

E(X) = np = (200)(.01) = 2; V(X) = npg = (200)(.01)(:99) = 1.98, s0 ¢ = 1.407.

X has approximately a Poisson distribution with y=np=2,s0 P(X24)=1-PX<3)=
1-F(3;2)=1-.857=.143.

e2°
For any one board, P(board works properly) = P(all diodes work) = P(X=0) = o =.135.

Let ¥ = the number among the five boards that work, a binomial rv with n =5 and p = .135.

5
Then P(Y>4) = P(Y=4) + P(Y=5)= (ﬂ(.lSS)“(.865)+(5](.135)5(.865)0 =.00148.
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29.
Lt .00, hyoo and Ayt denste the profit for 2. 3 and & cakes respetinly.
Fr oxample. 7 2 cokes ace beked, the profit s $20- 24 =42 Tf the
demand X =15 2x($0)-2x($4)=$22 Tf X=2; ond also 22 T ox=2,4
Sihce additimal demand TNt mot. The vedwes oF Ayx) and he(x) aen

be  calpwtated smilarly.

A % l 2 3 4
hatx) | -3 2 » %2 32
hyx) | =12 3 23 i3 3

hg(X) | -1b n U y by
PO | g ok 00 0% 0I5

Us_f‘"a Zhe  odwe W}
Elhtn] ’jfamflx)’Eﬂ) %015 +12x 035 + 32X0.3 + 320§ +32%005 = 2
2

E (k] % hytopoo = (2) S 4 Jx)f + 2350y T UBx0L + Udealss

E [ha(®)]= éfo hg (%) pd = (ib) xo S + Yxoof + 2 x0:> +lxelf by el =22

Thurofre. basing 3 cokes dally wridk e 0. sightly Aigher expestes

prfrt:



