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5.6 From Exercise 5.5 f(vc)=-% 2sx<4) B

o a. Prxza)=5=04- a)(%] S5
= 4 —a=1
= a=3




I

¢. Pi'<a)=0=(@-2) %J 0

SR . o
= a

0
= 2 or any number less than 2

d. PQR5<x<a)=5=(a- 2.5)[%} =5

o ) = a-25=1
= a=3.5

#=£;—dz50:>c+d=100-—*>c=100—d
o= d—cﬁ5:>d—6“51[]3
N iz

. Substituting, d — (100 —d) = 512 = 24~ 100 = 512
' =2d =100+ 512

e 100+ 5412
>d=—"
R = d=58.66

Since ¢ +d =100 = ¢ + 58.66 = 100
=» ¢ =4].34

]
e ! _ ! =1 0ss
d—c  58.66-4134 1732

IS Therefore, f{x) = {.{;)58 i :hsz_lsz < 58.66

W__,___w._. - ) = (cxx<d)

W‘W_M_MW o The graph of the probability distribution for x is given here,

-
IS —
b
o

029

0.154




a.  For this problem,c=0and d =1, e e

1 1 i L et R—
0 otherwise S—
=c+d:0+1=.5 3 \
2 2 e s st e i e R
2 _m2
A U =.0833
12 12 12
P2<x<A)=(4-21)=2 - )
= i bility of observing a trajectory
:>,995) = (1 —.995)(1) = .005. Since the proba : - -
gf;a?er thazl .9(95 is so small, we would not expect to see a trajectory exceeding .995.
Let x = Iength of time a bus is late. Then x is a uniform random variable with probability e
distribution: -
1 (0£x<20) -
Jx) =420 |
0 otherwise L

l
e
0+20 |
& M= = 10 o
P(x219)=20-19). [ 1| L _ o5 .
20) 20 —
It would be doubtful that the director’s claim ig true, since the probability of the being T
more than 19 minutes late is so small.




Using Table IV, Appendix A:

a. Plz>146)=5 P(0<z<146)
= 5-.4279= 0721

b.  Px<-156)=.5-P(-1.56 <z <0)
= .5 - 4406 = .0594

o P(67<z<24D)
: =P(0<z<2.41) - P(0<z<.67)
= 4920 — .2486 = .2434

d  P(-1.96<z<-33)
e = P(-1.96 S2<0) - P(~33<2z<0)
= 4750 — 1293 = 3457

e PEz0=.5

. P(-233<z<1.50)
e =P(-2.33 <z<0)+ P(0 <z < 1.50)
R =.4901 + 4332 = 9233

g Plzz-233)=P(-233< z50)+ P(z20)
= 4901 + 5000
= 9901

h.  P(z<233)=Pz<0)+P0<z<233)
5000 + 4901
9901




S Using Table IV of Appendix A:

e a.  Plz<z)=.0401 A, -
B Ay = 5000 - 0401 = 459] St
U Look up the area .4591 in the body of Table IV;

Z=-175

(2o is negative since the graph shows z, is on the left side of 0.)

b, Pz Lz<z)= 95

e P(-zpS2<2)=2P(0 <2< 2)
2P0 S 2 < zg) = .95

Therefore, P(0 < z < z) = 4750

Look up the area .4750 in the body of Table IV; z, = 1.96

c. Plz<gz<z)=90

Plz<z<z)=2P(0<z< 2y) o
eeatsno s psr s 2P(0 S z < ZU) —_ .90 . P
FU— Therefore, P(0 <z £ zp) = 45 o
e Look up the area .45 in the body of Table IV; z, = 1.645 (.45 is half way between 4495
,,,,,,,,,,,,,, and .4505; therefore, we average the z-scores —-—m—l :64+1.65 = 1.645)

d. P(—Zg £z= Zo) = 8740

Pl-zp£2<29) = 2P(0 < z < zp)
2P0 <z <z5) = 8740

.ea. n % . o

R Therefore, P(0 < z < zg) = 4370
S Look up the area 4370 in the body of Table IV: 2, = 1.53
e e.  Plzy<z<0)=.2967 '

Plzg<z20)=P0 <z < —z)
i Look up the area .2967 in the body of Table IV; z, = —.83

£ P(~2<z<z)=.9710

P2 <z<z)
=P(-2<z<0)+ PO <z<z)= 9710

PO<z<)+P0<z<z)=.9710

_ Thus, PO <z<z) = 9710 - P(0 <z <2) = 9710 — 4772 = 4938
ki . Look up the area 4938 in the body of Table IV; 7p=2.50




.\
"~

P(z 2 zp) = 0057
Ay=.5-.0057=.4943
Looking up the area 4943 in Table IV

gives zo= 2.53.

72

P10<x<12)= P(

P(-0.50 <z < 0.50)

1915+ .1915 = 3830

P(6<x<10)= P(

= P(~2.50 £ z < —0.50)
= P(-2.50 <2< 0)

~ P(-0.50 <z < 0)
= 4938 —.1915 = 3023

P(13<x<16)= P[

= P(1.00 <z < 2.50)

= P(0 <z <2.50)
_P(0<z<1.00)

= 4938 — 3413 = .1525

P(7.8 <x < 12.6)

3
1A

= P(--1.60 <z < 0.80)
= 4452 + 2881 = 7333

24-11
Px=1324)= P(z>-1i2—4—-1"—

=Pz 2 1.12)
=A2= 5 —A]
= 5000 — 3686 =.1314

Plx =7.62) = P(z >

= P(=>-1.69)

= 4545 + .5000 = .9545




o (532) 4 Pazxy=5= P(z 5 % =30
8 5
=Plxzz)=.5
—n. %30
= z=0=20 a o Ny
= X =8(0) +30=30
b Plx<x)=.025= P(z <X _3(3)
8
= Pz <zp) = 025
A1=.5-.025= 4750 025 o 4
Looking up the area .4750 in Table [V gi
) , : ives zg = 1. Sy
Since zq is to the left of 0, zy= 1,96, gives zo=1.96. % 0 :
= _ X —30
Zp=-~1.96= %8 :>xo=8(~—1.96)+30= 14.32
Px>x)=.10= P[z > x";?’oj
Ay
= P(z> ) = .10 20
A= .5 - .10 = 4000 0 Zo
Looking up the area .4000 in Table IV gives z,=1.28.
zg=128= %o ;30 = x=8(1.28) +30=40.24
_ 7, 95
Px>x)=95= P[z > 20 830) %//%
= P(z> z0) = .95 M _/////////p,.., »2
A= 95— .50 = 4500 *

Looking up the area .4500 in Table IV gives z, = 1.645.
Since zp is to the left of 0, zp = —1.645,

o= —1.645 = %0 ;‘0 — x0= 8(~1.645) + 30 = 16.84

e s a. Letx = score on Dental Anxiety Scale. Thenz= = 35

x—u 16-11

=——=143

b. Using Table IV, Appendix A,

P(10<x<15)= p[m;s” <z< 153_51 1} =P(-29<z<1.14)

= P(-29<z<0)+ PO <z<1.14)=.1141+ 3729 = 4870
c.  Using Table IV, Appendix A,

Plx>17)= P(z> 17 _11]=P(z> 171)=.5-P(0<z< 1.71)=.5 — 4564 = .0436

T e
H T
i ]
H H H

[




S — {538) a Letx= change in SAT-MATH score. Using Table TV, Appendix A,

O

50_19)=P{zz.48)=.5—.1844=.3156. y

P(x=50)= P(z Z

b. Letx=changein SAT-VERBAL score. Using Table IV, Appendix A,

50;7) = P(z> .88) =.5 — 3106 =.1894.

P(x250) = P(z >

Using Table IV, Appendix A, with = 24.1 and 0= 6.30,

Plx 2 20)= p( > %‘E_} Pz —65)=P(-65<z<0)+.5

= 2422+ 5= 7422 I

e b, P(x<105)= P(z s@%}zﬂ] - Pz<-2.16)= 5 - P(-216£250)

e et =5 - .4846=.0154

T . No. The probability of having a cardiac patient who participates regularly in sports or
exercise with a maximum oxygen uptake of 10.5 or smaller is very small (p = 0154). 1t e —
is very unlikely that this patient participates regularly in sports or exercise.

544) a  Using TableIV, Appendix A,

P40 <x<50)=P -379 o< M} = P(17 <z <.98)
12.4 12.4

= 3365 - .0675 = .2690. R—

b. Using Table IV, Appendix A, NI

30-379

e P(x < 30) =P[z < ] — P(z < —64)=.5 - 2389 = 2611

c. Weknow that if Pz <z < zy) = .95, then PlzL <z < 0)+ PO <z<zy= 95 and S

Pz <z<0)=P0<z< zy) = .95/2 = 4750. P
Using Table IV, Appendix A, zy = 1.96 and z;, = -1.96. e

SR P, <x <= 95 = P B 379 %= 37.9) _ o5 S
124 124 ‘

L A=3996 and i‘{f}?-ﬂ.%

124

= x —37.9=-243 and x—-379=243 = N7 13.6 andxy=62.2

d. P>z)=.10= P(0<z< zo) = .4000. Using Table IV, Appendix A, zo = 1.28. e

P> xg) =10 = == ;23:'9 _ 1282 x,-37.9=15.9=x,=538.



e, @ &  Using Table II, P(x < 11) = .345 T
' H=np=25(5)=125, 0= \fupg = J25(5)(.5) =2.5 e
e Using the normal approximation,
P(xSll)z P(ZS@%%EJtP(ZS_‘!‘O):SM1554=3446 'M S
(from Table IV, Appendix A) T
R b. Using Table II, P(x 2 16) =1 - P(x < 15) = | ~ .885 = 115 o
— Using the normal approximation,
P(x216) ~ P(z > Q‘S—_«%‘?ﬁ] =Plzz1.2)=.5-.3849= []5] e
- (from Table IV, Appendix A) .
O c.  Using Table I, P(§ <x < 16) = P(x < 16) - P(x < 7) = .946 — 022 = 924 S
e Using the normal approximation, o
PE<xs<1g)~ pfBTI-12S  (16+.5)-125 —
2.5 2.5
=P(-2.0<z<1.6)= 4772 + 4452 = 9224 A
(from Table IV, Appendix A) |
!

e / (576) #=10= 100009 500, = g = TOBRCSCS) = 15511

a.  Using the normal approximation,

S P> 500) = P(z >§%§)1_:@.J =P(z>.03) =5~ 0120 = 4880
(from Table IV, Appendix A) —
b P490<x<500)~ p| 420=5)-500 (500~ .5)-500 S
15.811 15.811 e
A = P(~66 <z <-03) = 2454 — 0120 = 2334 B

(from Table IV, Appendix A)

¢. Plx>550)~ P[z > W] =P(z>3.19)% 5— 5=0

(from Table IV, Appendix A)




5.84) a. Letx=number of abused women in a sample of 150. The random variable x is a T
i binomial random variable with 7 = 150 and p = 1/3. Thus, for the normal e e e
approximation,
. u=np=150(1/3) = 50 and o= \fnpg = |[150(1/3)(2/3) =5.7735 T
T p#E30=> 50 +3(5.7735) = 50 £ 17.3205 = (32.6795, 67.3205) I
e Since this interval lies in the range from 0 to # = 150, the normal approximation is e
appropriate.
P(x>T5) = P(z S B+)=30V _ psadny=5-5=0 o
57735 e
(Using Table IV, Appendix A.) s o
(50 -.5) - 50} _ S
. <50 Plz <l 7 | = Pz < —09) = .5 — 0359 = 4641 i
b Plx<30) (z 5.7735 ( z
- §Mw S
(30~.5)~50J B _
. <30 m Pzt Tl =P(z<-3.55)=.5-.5=0 i
e FPlx<30) [z 5.7735 ( ) =

Since the probability of secing fewer than 30 abused women in a sample of 150 is s0 f
small (p ~ 0), it would be very untikely to see this event. U —

i
[T
|

Let_x = number of patients who wait more than 20 minutes. Then x is a binomial random
variable with n =150 and p = .5. ]

a. pu=np=150(.5)="75, o= \npg = ,150(.5)(.5) = 6.124

i

75 +.5) =75
e P(x>75)zP(Z>————~( =P(z>.08)=5- = L
- = Yy (z>.08)=.5-.0319= 4681
w (from Table IV, Appendix A) e
b Pa>85)~ pl o> 83575 _
) (z> 6124 =Pz>1.71)=.5- 4564 = 0436
{from Table IV, Appendix A)
¢ P60<x<90)~ (60+.5)-75 << (90-.5)-75
. 6.124 6.124 o

=P(-2.37<z<237)= 4911 + 491 = 9822
(from Table IV, Appendix A)




Using Table IV, Appendix A, with = 8.72 and o= 1.10, -
6-8.72 = 5 4932= 0068
= < = P(z < ——2.47) S—-4 . ) -
Ple<6) P[z .10 ]
Thus, approximately .68% of the games would result in fewer than 6 hits, | -
ili i : its i is p=.0068. The probability/ N
bability of observing fewer than 6 hits in a game is p
z’? g‘tl):’sr:rv?nlg (t)yhits would bz even smaller. Thus, it would be extremely unusual to |
observeanofitter
Using Table IV, Appendix A, with u=450 and o = 40, e e
- 10 )
Plx<x)=.10= P(z <20 450] Ay e
40 ..
0 ‘.,‘,_,“,n. P
=Pz<z)=.10 \
A[=.5—.102.4{)00 | SN

Looking up the area .4000 in Table IV gives zp = 1.28. Since z, is to the left of 0,
Zp ™ —1.28,

z=-128= 20450 = xp =40(~1.28) + 450 = 398.8 seconds. A
I




