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29.

HW15 Solutions
Math 3338-10853: Probability (Fall 2006), Dr. Jiwen He

A E(X +X:+X;) =180 V(X; + X, +X5)=45. 0, . . = 6.708
200—-180 ,
PX;+X, +X;2200)= P| Z £ ———— | = P(Z £2.98) = 9986
6.708
P(150 = X; + X, + X3 £200) = P(—4.47 < Z <2.98) ~ 9986
V15
b ,u—:pr:GO.cr-:g": =2.230
Jn o 3

55-60
. J =P(Z 2-2.236) =.9875
2.236

P(58< X <62)=P(—.89<Z < 89)= 6266

P(X =55) = P[Z >

C. E( Xy - 5X, -.5X, ) =0:
V(X - 5X,-5X:)= 0] +.250, + 250, =22.5.sd=47434

71070<Z< 5-0 )

47434 47434
=P(-2.11<Z<1.05) = 8531-.0174= 8357

P-10 = X, - 5%, -.5X; < 3) —P(

A E(X;+X,+X;) =150, VX, +X,+X5)=36. 0, . =6
160—150

6

P(X; + X, + X5 <200) = P(Z< ]_P(Z<l.67) =.9525
We want P( X, + X, = 2X;). or written another way, P( X, +X,-2X;=0)
E(X; +3X;-2X5)=40+ 50— 2(60) =-30,

V(X;+X,-2X5)= 0, +0, +40, =78, sd=8832. 50
0—(=30)

P(X,+X,-2X:20)= P| Z >
(X 2 52 0) ( 832

j = P(Z =3.40) =.0003

1 1
Y is normally distributed with g4, = E(,ul + 4, ) - ;(;4'3 + 4, + p ) =—1,and
, 1

1 1, 1 1,
c; =Zcr]2 +ZO'22 +§cr; +56f +§cr_; =3.167,0, =1.7795.

Thus, P(0 <Y )= P(w < Z} =P(56 < 7)=.2877 and
1.7795

P(—l£Y£1)=P(O£Z£ }=P(OSZ£1.12)=.3686



33. Let X;. .... X5 denote morning times and X. ..., X;o denote evening times.
a. E(Xl + ..+ X]O) = E(Xl) +...+ E(Xm) =5 E(X]) +35 E(Xﬁ)
=5(4)+5(5) =45

b, Var(X; +...+X;0) = Var(X,) + ... + Var(X;0) = 5 Var(X,) + 5Var(Xe)
_5 64 1001 820 _ o 15
12 12 12

¢. EB(X,-Xg=E(X)-E(Xe)=4-5=-1

Var(X, - Xs) = Var(Xy) + Var(Xe) 64 100 _164 _ 1367

Jar(X; — Xg) = Var Jar(Xg) = —+——=—+=13.06
L : 1212 12

d E[X +... +Xs)-(Xs+...+Xp)]=354)-5(5)=-5
Var[(Xl + ... +X5)*(X5+ +X10)]
=Var(X;+ ... + X5) + Var(Xs + ... + Xjp) =68.33

3. u=500,5="2

. _ _ O_z 62
a EX-1)=0  F(X-F)=—"o+_==.0032 05 5 =.0566
= P-1<X-T<1)=P(-1.77<Z<1.77)= 9232

b. V(X-Y)=—+——=.0022222, o ;> =.0471

g
36 36
= P~ 1<X-Y<.1)x P(-2.12< Z £2.12)= 9660 (by the CLT)

37. Let X; and X; denote the (constant) speeds of the two planes.

a. After two hours, the planes have traveled 2X; km. and 2X, km, respectively, so the
second will not have caught the first if 2X; + 10 > 2X,, ie if X, —X; <5. X, —X hasa
mean 500 — 520 = -20, variance 100 + 100 = 200, and standard deviation 14.14. Thus,

5-(=20
_5-(=20)

P(X,-X,<5)= P(Z XY

J:P(Z<l.77):.9616.

b. After two hours, #1 will be 10 + 2X,; km from where #2 started, whereas #2 will be 2X,
from where it started. Thus the separation distance will be al most 10 if [2X, — 10 —2X|
<10,1e.-10<2X,-10-2X, <10,
1e. 0<X;-X; <10. The corresponding probability is
PO<X,-X;<10)=P(1.41 <Z<2.12)=9830-.9207 = .0623.

39.
n n +1
a. E(Y)=5 so EO)=Yi-E(Y) =.521=%
i=1 i=1
L. ", nn+D2a+1)
b. Var(Y,)=.25, so Var(W)=Y"i* ‘Var(¥;)=25) i EEEra—
i=1 i=1



