Homewor k #5 Solutions

Chapter 5 Problem 9

a 1= Q) ¢, F(x Y)dxdy = ) Q K(x* +y*)cxdly
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= K ) O 2dydx + K & ) y2dxdy = 10K ¢ x2dx +10K ¢ y2d
=KQgQxayd+KQQy dxdy=10K g x"dx+10K g y°dy

= 20k E2000, -3
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b. P(X<26andY <26)= QQK(X +y )dXdy=12KQ)X dx

4Kx3|§2 = 38304K =.3024

36

=x+2 y=X-2
Y 11

26

20 30

P(IX-Y|£2)= (pf (X y)dxdy
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1- Gf (x, y)xdy - G (x, y)oxdly
l‘zs 30 ) 30 x-2
1- Q0Q, f (X, y)dydx - Q f (x, y)dydx
= (after much algebra) .3593
N D22 2 y’ ®
d. 9= Q, f(x,y)dy = Q)K(x + y“)dy =10Kx“ + K?

20
= 10Kx? + .05, 20£x£30

e. fy(y) isobtained by substituting y for x in (d); clearly f(x,y) ¢ f.«(x) xf,(y), so X and Y are not
independent.

Problem 19



Fxy) _ k(¢ +y?)

f. f X) = 20£y£30
2 2 .
fxw(XIY)=w 20£x £30 g‘?(: 3 0
10ky*~ +.05 & 380,000
0
g P(Y325|X=22)= va|x(Y|22)dy
2 2
= ‘30M dy =.783

~ Qiok(22)7 +.05
P(Y> 25)= () T, (y)dy = () (10ky” + 05)dy = 75
¥ o k((22 24y?
h. EB(Y[X=22)= Q, y*fyx (y|22)dy = nylo(li(zg)z +y0)5

=25.372912

> 5 K(22)*+y?)
EYIX2)= QY X o227 + 05

V(Y|X =22) = E(Y?|X=22) —[E( Y | X=22)]* = 8.243976

dy = 652.028640

Problem 22

a E(X+Y)=@ a (x+y)p(xy) =(0+0)(.02)
Xy

+(0+5)(.06) +... + (10 +15)(.01) =14.10

b. E[max (X.Y)] = g a max(x+ Y) xp(x, y)
Xy

=(0)(.02) + (5)(.06) + ...+ (15)(.01) =9.60

Problem 30

a  E(X)=555,E(Y) =855, E(XY) = (0)(.02) + (0)(.06) + ... + (150)(.01) = 44.25, s0
Cov(X,Y) = 44.25 — (5.55)(8.55) = -3.20

b, 2 =124557=1015 0, = — 20 __ = 507

J(12.45)(19.15)




Problem 37

P(x) | .20 50 30
P(x2) | X2|X1 25 40 65
20 25 04 10 .06
50 40 10 25 15
30 65 .06 15 .09
a.
X ‘ 25 325 40 45 525 65
p(X) ‘ 04 20 25 12 30 09
E(X) = (25)(.04) + 32.5(.20) +...+65(.09) = 44.5=m
b.
& ‘ 0 1125 3125 800
P(s) ‘ .38 .20 .30 12
E(s) =212.25=5"
Problem 49

a. 11P.M.-6:50 P.M. =250 minutes. With To=X; + ... + X4 = tota grading time,
m, =nm= (40)(6) =240 and S ;, =S /n =37.95, s0 P To£ 250) »

PG% g 20-2900_ b7 £ 26)= 6026

3795 g

Paez 200- 200 _ p(7 » 53) = 2081

b. P(T, >260)= 3795 &

Problem 59
C. E( Xl + X2 + X3) = 180, V(Xl + X2 + X3) = 45 S g+ Xo+Xg = 6708
P(Xy + X, + X3 £200) = PEZ £ 200- 1800 _ & 7 ¢ 5 9g) = 9086
& 6.708 g

P(150 £ X1 + X, + X3 £ 200) = P(- 4.47 £ Z £ 2.98) » .9986



55 000_ p(z s . 2.236)=.9875

2.236 g
P(58£ X £62) = P(- .89£ Z £.89) = .6266

P(X ® 55) = PgZ 3
e

e. E( X1 -.5X, '.5X3) =0;
V(X1-5X,-5Xs) =S +.255 2 +.255 2 = 22,5, sd = 4.7434

P(-10 £ X; - .5X,-.5X3 £5) = p?f 10-0, 7,509
4.7434 47434 5

=P(- 211£ Z £1.05) = 8531 - .0174 = .8357

f. E(X1+X2+X3)=150, V(X1+X2+X3)=36 SX+X2+X3:6

160- 1500 _

P(X, + X, + X3 £ 200) = PEZ £ 9= p(z £1.67) = .9525
e 9

Wewant P( X1 + X, 3 2X3), or written another way, P( X1+ X5 - 2X33 0)
E( X1+ X, - 2X3) = 40 + 50 — 2(60) = -30,
V(X1 +X,-2X5)=S 2 +S 2 +4s 2 =78,36,50=8832, 50

P(X; + X, - 2X57 0) = P‘3‘°z3 0- 300_ bz 3 3.40) = 0003
8832 g

Problem 71

a M =aX,+a,X, +WQ xix=a,X, +2,X, + 72W, o
E(M) = (5)(2) + (10)(4) + (72)(1.5) = 158m
s 2 =(5)(5) +(10)*(1)? + (72)*(25)* =430.25, s, =20.74

200- 1580

b. P(M £ 200) = PEZ £ 2= p(Z £2.03) =.9788
e (4]

Problem 84

| have 192 oz. The amount which | would consume if therewereno limitisTo= X, + ...+ X1
where each X, is normally distributed with m=13and s = 2. Thus T, isnormal with m, = 182

and s ; =7.483, 50 P(T, < 192) = P(Z < 1.34) = .9099,



Chapter 6 Problem 1

a.  We use the sample mean, X to estimate the population mean IT .

=x=X 221980 o497

b. We use the sample median, X = 7.7 (the middle observation when arranged in ascending
order).

1 94- (219.8)
8609 2 =1.660
26

c. We usethe sample standard deviation, S = +/ = \/

d. With“success’ = observation greater than 10, x = # of successes = 4, and

p=x=2=1481

n 2

s _ 1.660

e.  We use the sample (std dev)/(mean), or — =.2039
X 8.1407




