Chapter 9

9.1a. 1/6
b. 1/6

9.2a P(X=1)=P(1,1)=1/36

b P(X =6) =P(6,6) = 1/36

9.3aP(X =1)=(1/6)°=.0001286
bP(X =6)=(1/6)°=.0001286

9.4 The variance of X is smaller than the variance of X.
9.5 The sampling distribution of the mean is normal with a mean of 40 and a standard deviation of 12/4/100 = 1.2.

9.6 No, because the sample mean is approximately normally distributed.

X—p _ 1050-1000

>
o/vn  200/416

X—p  960-1000

<
s/vn  200/4/16

9.7a P(X >1050)= P( J =P(Z>1.00)=1-P(Z<1.00)=1— 8413 = 1587

b P(X <960) = P[ ] =P(Z <-.80)= 2119

X—p _ 1100-1000

>
o/vn  200/416

¢ P(X >1100) = P( J =P(Z>2.00)=1—-P(Z<2.00)=1—.9772 = .0228

X-p  1050-1000

>
o/vn 200/425

X—p  960-1000

<
o/vn  200/4/25

9.8 a P(X >1050) =P[ j =P(Z>125)=1-P(Z<125)=1-.8944=.1056

b P(X <960) = P[ j =P(Z <-1.00)=.1587

X—-p  1100-1000

>
o/vn 200/+25

¢ P(X >1100) = P[ J =P(Z>2.50)=1-P(Z<2.50)= 1 —.9938 = .0062

X—p _ 1050-1000

>
o/+n 200/4/100

9.9a P(X >1050) = P[ J =P(Z>2.50)=1-P(Z <2.50)= 1 —.9938 = .0062
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X-p  960-1000

<
o/vn  200/+/100

b P(X <960) = P( ] =P(Z <-2.00) =.0228

X—p _ 1100-1000

>
o/+n 20074100

¢ P(X >1100) = P[ j =P(Z>5.00)=0

49-50 _ X—p L 52-50
5/N4  o/\n 5/44

= P(Z < .80) — P(Z < —40) = .7881 —.3446 = .4435

9.10a P(49 <X <52) = P[ j = P(—40 < Z < .80)

49-50 _ X—p L 52-50
5/\16 o/vn 5/416

= P(Z < 1.60) — P(Z < —.80) = .9452 —2119 = .7333

b P(49<X <52)= P[ J =P(~.80 < Z < 1.60)

49-50 _ X—pn _52-50
5/25 o/\n 57425

= P(Z <2.00) — P(Z < —1.00) = .9772 —.1587 = .8185

¢ P(49<X <52)= P( j =P(-1.00 < Z < 2.00)

49-50 _ X-p _52-50
10/V4 o/vn 10/44

= P(Z < .40) — P(Z < —.20) = .6554 —.4207= 2347

9.11a P(49<X <52)= P[ j—P(—.20<Z<.40)

49-50 _ X-u _ 52-50
10/416 o/+n  10/4/16

= P(Z < .80) — P(Z < —40) = .7881 —.3446= 4435

b P(49<X <52)= P( j =P(-.40 < Z < .80)

49-50 _ X—pu . 52-50
10/425 o/+n  10/~25

= P(Z < 1.00) — P(Z < —.50) = .8413 —.3085= .5328

¢ P(49<X <52)= P( j =P(-.50 < Z < 1.00)

49-50 _ X —p _ 52-50
20/44 o/An 20/44

=P(Z < .20) — P(Z < —.10) = .5793 —.4602=.1191

9.12a P(49<X <52)= P[ J = P(—.10 < Z < .20)

49-50 _ X—p 5250
20/716 o/4n 207416

= P(Z < .40) — P(Z < —20) = .6554 —.4207= 2347

b P(49<X <52) = P( ) =P(-.20 < Z < .40)

49-50 _ X - . 52-50
20/425 o/n 207425

= P(Z < .50) — P(Z < —25) = .6915 —.4013= .2902

¢ P(49<X <52)= P( j =P(-25<Z<.50)
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9.13 a\/N_n = (E00=100 _ 9409
N-1 | 1,000-1

b\/N—n _ [3.000-100 _ oo,
N-1 3,000 -1

C\/N—n _ [5.000-100 _ oo
N-1 5,000-1

d. The finite population correction factor is approximately 1.

6 [N-n 500 [10,000-1,000

— = =15.00
Jn VN=-1 fi000 | 10,000-1

o [N-n _ 500 [10,000-500 _
Jn VN=-1 /500 | 10,0001

¢ oo O [Non_ 500 [10.000-100 _ 0 .

o VN=1 100\ 10,0001

9.14a 6=

b ;= 21.80

9.15 a P(X > 66) = P(ﬂ> 6664
(e}

j—P(Z> 1.00)=1-P(Z<1.00)=1— 8413 = 1587

b P(X>66)=P X-p  66-64 =P(Z>2.00)=1-P(Z<2.00) =1-.9772 = .0228
o/vn  2/44

¢ P(X>66)= p| ZH o 06=64 | bz 10.00)=0
s/n 2/+/100

9.16 We can answer part (c) and possibly part (b) depending on how nonnormal the population is.

X—p 120-117

9.17 a P(X > 120) = P
5.2

j— P(Z>0.58)=1-P(Z<.58) =1—.7190 = 2810

X—p  120-117

>
o/dn  52/44

¢ [P(X >120)] * =[.2810]* = .00623

b P(X >120) = P( ) =P(Z>1.15)=1-P(Z<1.15)=1- 8749 = .1251

9.18 a P(X > 60) = P(X_u>60_52]=P(Z>1.33)=1—P(Z<1.33)=1—.9082:.0918
(e}
b P(X>60)= P X-pn  60=52 =P(Z>231)=1-P(Z<231)=1-.9896 = .0104
c/\/; 6/«/5
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¢ [P(X >60)]° =[.0918]° = .00077

9.19 a P(X > 12) = P(ﬂ> 12-10
o

j— P(Z>.67)=1-P(Z<.67)=1-.7486 = 2514

X-p 11-10

>
o/vn 3/425

b P(X >275/25)=P(X>11)= P[ J =P(Z>1.67)=1-P(Z<1.67)=1-.9525= 0475

X-p 75;78} = P(Z < —.50) = .3085

920aP(X<75)= P(— <
c

X - L T5-78

o/dn  6/450

b P(X <75) = P( ]=P(Z<3.54)=1P(z<3.54)=11=o

921 aP(X>7)= P(ﬁ>%j— P(Z>.67)=1-P(Z<.67)=1-.7486 = 2514
o .

b P(X>7)= P[ il

c/f 1.5/4/5

¢ [P(X >7)]°=[.2514]° = .00100

] =P(Z>149)=1-P(Z<1.49)=1-.9319 = .0681

X - B 5.97-6.05

c/\/_ 187436

9.22a P(X <5.97) = [ J = P(Z <-2.67) =.0038

b It appears to be false.

X-p _ 625-600

o/ 200/416

9.23 P(X >10,000/16) = P(X > 625) = ( j =P(Z>.50)=1-P(Z<.50)

=1-.6915 =.3085

9.24 The professor needs to know the mean and standard deviation of the population of the weights of elevator users

and that the distribution is not extremely nonnormal.

9.25 P(X >1,140/16) = P(X > 71.25)= P X- W 71.25-75 =P(Z>-1.50)
o/Nn 10416
=1-P(Z<-150)=1- 0668 = .9332
. - - X-— wo 5-48
9.26 P(Total time > 300) = P(X >300/60) = P(X >5)= P =P(Z>1.19)
o/vn  13/460
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=1-P(Z<1.19)=1-.8830= .1170

9.27 No because the central limit theorem says that the sample mean is approximately normally distributed.

9.28 P(Total number of cups > 240) = P(X >240/125)= P(X >1.92)= P X-p 192-20
o/n  .6/+125

=P(Z>-149)=1— P(Z<-1.49)=1-.0681=.9319

9.29 P(Total number of faxes > 1500) = P(X >1500/5) = P(X >300) = P X-p  300-275
s/n 75/45

=P(Z>.75)=1-P(Z<.75) =1 - 7734 = 2266

9.30a P(P > .60)= P| —— P 60=3 —P(Z>3.46)=0
Jp(-p)/n  J(5)(1-.5)/300
b. P(P>.60)= P P=p | 6055 =P(Z>1.74)=1-P(Z<1.74)
Jp(l=p)/n  /(:55)(1-.55)/300
=1-.9591 = .0409

c.P(P>.60)= P Pp . 606 =P(Z>0)=1-P(Z<0)=1-5=.5
Jp(-p)/n  J(6)(1-.6)/300

931a P(P<.22)="P Pp | 22725 =P(Z <-1.55) = .0606
Jp(l=p)/n  J(25)(1-.25)/500

b.P(P<.22)=P P=p . 22729 =P(Z <-1.96) = .0250
Jp(l=p)/n  J(25)(1-.25)/800

¢ P(P<22)=P —P > 22-.29 =P(Z <-2.19)=.0143
Jp(-p)/n  J(:25)(1-.25)/1000

9.32P(f><.75)=P[ Pp 75— 80 J=P(Z<1.25)=.1056
Jp(l=p)/n  J(:80)(1-.80)/100

933P(P> 35)= Pl P 35-:40 —P(Z>-79)=.1 - P(Z<—-79)
Jp(1—=p)/n  J(:40)(1-.40)/60

1 —.2148=.7852
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A

Pp 49-.55
Jp(l=p)/n  4/(:55)(1-.55)/500

9.34 P(P < .49) = P[ J= P(Z <-2.70) = .0035

P-p 04-.02
Jp(l-p)/n  /(.02)(1-.02)/800

The defective rate appears to be larger than 2%.

9.35 P(P > .04)= P[ ] =P(Z>4.04)=1-P(Z<4.04)=1-1= 0;

A

P-p . 50-.53
Jp(=p)/n  4/(:53)(1-.53)/400

9.36 a P(P <.50) = P[ ]— P(Z <-1.20) =.1151; the claim may be true

P-p 50-.53
Jp-p)/n  J(:53)(1-.53)/1,000

b P( P< .50) = P{ J =P(Z <-1.90) = .0287; the claim appears to be false

937 P(P>.10)= P P=p . 10-14 =P(Z>-1.15)=1-P(Z <-1.15)
Jp(l=p)/n  J(.14)(1-.14)/100
=1-.1251 = .8749
9.38 P(13>.05)—1{ P 05-.03 ]—P(Z>2.34)—1—P(Z<2.34)—1—.9904

Jp(1=p)/n /(.03)(1-.03)/400

=.0096; the commercial appears to be dishonest

A

939P(P>.32)=P P=p . 32230 =P(Z>138)=1-P(Z<1.38)
Jp(=p)/n  J(30)(1-.30)/1,000
=1-.9162=.0838
9.40aP(f’<.45)—P[ Pp 4550 J—P(Z<—2.45)—.0071

Jp(—p)/n  4/(:50)(1-.50)/ 600

b The claim appears to be false.

A

P-p 75— .80
Jp(—-p)/n  4/(:80)(1-.80)/350

941 P(P<.75)= P[ ]— P(Z <-2.34) = .0096

A

P-p 70-.75
Jp(—-p)/n J(75)(1-.75)/ 460

9.42 P(P <.70) = P[ ] =P(Z <-2.48) = .0066
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A

P-p 28-.25
Jp(l=p)/n  J(:25)(1-.25)/1200

=1-.9918 =.0082

943 P(P> 28)=P

=P(Z >2.40) = | - P(Z < 2.40)

9.44 The claim appears to be false.

9.45 P(X, - X, > 0)=P| . 2) (”1 M) | 0- (18 ) | _pz>224)= 1-P(z <-2.24)
"0
— 1-.0125 = 9875
9.46 P(§1-§2>0)=P “Xa) = —Ha)  0=(T5-65) |_pzo 77)— 1 pz<-77)
ol o 20° 217
\'s " s
— 1 - 2206=.779%
9.47 P(X,-X, > 0)=p| 1= Xo)(i—ma) 0=(3-7D |_pzs s1y=1_p(z<.51)
ol o3 12?10
V2 "4
—1—.6950 = 3050
9.48 P(X, X, <0)=p| ¢ 2) (“1 Ha) 0- (10 D) | _pz<589)=1
25 725
9.49 P(X, -X, > 0y=p| F1 X~ -pa) 0~ (40 38) | =Pz >-1.00)= 1 — P(Z <—1.00)
01 62 82
"5
|~ 1587 = 8413
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9.50 P(X,

9.51 P(X, -

9.52 P(X,

9.53 P(X,

9.54 P(X, -

=1-1=0

X) (-

My)  0-(40-38)

220

-X, >0)=P =P(Z>-50)=1-P(Z<-.50)
51 52
—1- 3085 =.6915
X, >0)=p| X2) - (i —pa) | 0= (140 138) | _ pz > -1.00)= 1 - P(Z <-1.00)
01 02 82
+7
25 25
—1-.1587 = 8413
—X2>25)=P Xy) = (i —h2) | 25-(280-270) |_ by o1y =1 p(z<121)
61 62
—1-8869=.1131
R, >25)=p Ko X2) G —a) 25-(80-270) |_ o0y _pz <272
c’1 02
— 1-.9967 = .0033
X, >25)=p K= Xo)~ (i —ha) [ 25-(280-270) |_ by 34y~ 1 p(z<3.84)
ol o) 257 307
100 ' 100



