CHAPTER 6

6.1 
(a) P(Z < 1.57) = 0.9418

(b) P(Z > 1.84) = 1 – 0.9671 = 0.0329

(c) P(1.57 < Z < 1.84) = 0.9671 – 0.9418 = 0.0253

(d) P(Z < 1.57) + P(Z > 1.84) = 0.9418 + (1 – 0.9671) = 0.9747

6.2 
(a) P(– 1.57 < Z < 1.84) = 0.9671 – 0.0582 = 0.9089

 (b) P(Z < – 1.57) + P(Z > 1.84) = 0.0582 + 0.0329 = 0.0911

(c) If P(Z > A) = 0.025, P(Z < A) = 0.975. A = + 1.96.

(d) If P(–A < Z < A) = 0.6826, P(Z < A) = 0.8413. So 68.26% of the area is captured between  – 1.00 and  + 1.00.

6.3
(a)  P(Z < 1.08) = 0.8599

(b) P(Z > – 0.21) = 1.0 – 0.4168 = 0.5832

(c) P(Z < – 0.21) + P(Z > 0) = 0.4168 + 0.5 = 0.9168

(d)   P(Z < – 0.21) + P(Z > 1.08) = 0.4168 + (1 – 0.8599) = 0.5569

6.4 
(a) P(Z > 1.08) = 1 – 0.8599 = 0.1401

(b) P(Z < – 0.21) = 0.4168

(c) P(– 1.96 < Z < – 0.21) = 0.4168 – 0.0250 = 0.3918

(d) P(Z > A) = 0.1587, P(Z < A) = 0.8413. A = + 1.00.

6.5 
(a)  P(X > 75) = P(Z > – 2.50) = 1 – P(Z< – 2.50) = 1 – 0.0062 = 0.9938

(b) P(X < 70) = P(Z < – 3.00) = 0.00135
 (c) P(X < 80) = P(Z < – 2.00) = 0.0228

P(X > 110) = P(Z > 1.00) = 1 – P(Z < 1.00) = 1.0 – 0.8413 = 0.1587

P(X < 80) + P(X > 110) = 0.0228 + 0.1587 = 0.1815

(d) P(Xlower < X < Xupper) = 0.80

P(– 1.28 < Z) = 0.10 and P(Z < 1.28) = 0.90

Z –1.28 Xlower –100)/10

Z 1.28 Xupper – 100)/10

Xlower = 100 – 1.28(10) = 87.20 and Xupper = 100 + 1.28(10) = 112.80

6.6
 (a) P(X > 43) = P(Z > – 1.75) = 1 – 0.0401 = 0.9599

 (b) P(X < 42) = P(Z < – 2.00) = 0.0228 

(c) P(X < A) = 0.05,  Z = -1.645        x = 43.42

(d)  Xlower = 50 – 0.84(4) = 46.64 and Xupper = 50 + 0.84(4) = 53.36

6.7 
(a) P(X < 25) = P(Z < –2.016) = 0.0219

(b) P(X > 50) = P(Z > 0.484) = 0.3142

(c) P(30 < X < 40) = P(–1.516 < Z < –0.516) = 0.2382

(d) P(X < A) = 0.99 Z = 2.3263   X =  $ 68.42

Note: The above answers are obtained using PHStat. They may be slightly different when

Table E.2 is used.

6.8 
(a) P(34 < X < 50) = P(– 1.33 < Z < 0) = 0.4082

(b) P(X < 30) + P(X > 60) = P(Z < – 1.67) + P(Z > 0.83) = 0.0475 + (1.0 – 0.7967) = 0.2508

(c) P(X > A) = 0.80 P(Z < – 0.84) 
= 39.92 thousand miles or 39,920 miles

(d)   The smaller standard deviation makes the Z-values larger.

 (a) P(34 < X < 50) = P(– 1.60 < Z < 0) = 0.4452

(b) P(X < 30) + P(X > 60) = P(Z < – 2.00) + P(Z > 1.00) = 0.0228 + (1.0 – 0.8413) = 0.1815

(c) A = 50 – 0.84(10) = 41.6 thousand miles or 41,600 miles

6.9 
(a) P(X < 3.17) = P(Z < – 1.22) = 0.1112

(b) P(X > 3.6) = P(Z > – 0.9333) = 1.0 – 0.1753 = 0.8247

(c) P(5 < X < 5.5) = P(0 < Z < 0.3333) = 0.1306

(d) P(Xlower < X < Xupper) = 0.95

P(Z < – 1.96) = 0.0250 and P(Z < 1.96) = 0.9750

Xlower = 5 – 1.96(1.5) = 2.06 and Xupper = 5 + 1.96(1.5) = 7.94

6.10 
(a) P(X < 91) = P(Z < 2.25) = 0.9878

(b) P(65 < X < 89) = P(– 1.00 < Z < 2.00) = 0.9772 – 0.1587 = 0.8185

(c) P(X > A) = 0.05 P(Z < 1.645) = 0.9500

= 73 + 1.645(8) = 86.16%

(d) Option 1: P(X > A) = 0.10 P(Z < 1.28) =0.9000    Z 1.00

Since your score of 81% on this exam represents a Z-score of 1.00, which is below the minimum Z-score of 1.28, you will not earn an “A” grade on the exam under this grading option.

Option 2: Z 2.00

Since your score of 68% on this exam represents a Z-score of 2.00, which is well above the minimum Z-score of 1.28, you will earn an “A” grade on the exam under this grading option. You should prefer Option 2.

6.11 
(a) P(X < 180) = P(Z < – 1.50) = 0.0668

(b) P(180 < X < 300) = P(– 1.50 < Z < 1.50) = 0.9332 – 0.0668 = 0.8664

(c) P(110 < X < 180) = P(– 3.25 < Z < – 1.50) = 0.0668 – 0.00058 = 0.06622

(d) P(X < A) = 0.01 P(Z < – 2.33) = 0.01

A = 240 – 2.33(40) = 146.80 seconds

6.12 
(a)  P(X > 2.0) = P(Z > 1.3333) = 0.0912

(d)  P(X > 2.3) = P(Z > 3.3333) = 0.0004

6.13
(a) P(21.9 < X < 22.00) = P(– 20.4 < Z < – 0.4) = 0.3446

(b)  P(21.9 < X < 22.01) = P(– 20.4 < Z < 1.6) = 0.9452

(c) P(X > A) = 0.02 Z = 2.05 A = 22.0123

(d) 
(a) P(21.9 < X < 22.00) = P(– 25.5 < Z < – 0.5) = 0.3085

(b) P(21.9 < X < 22.01) = P(– 25.5 < Z < 2) = 0.9772

(c) P(X > A) = 0.02 Z = 2.05 A = 22.0102

6.16
 (a) mean = 23.2, median = 23.5, range = 52, standard deviation = 12.3868,

6S X= 612.3868= 74.3205, interquartile range = Q3 -Q1 = 14,

1.33X S = 1.3312.3868= 16.4744

The mean is almost equal to the median; the range is smaller than 6 times the standard deviation and the interquartile range is slightly smaller than 1.33 times the standard deviation. The data appear to be approximately normally distribution but slightly skewed to the right.

(b)  The normal probability plot suggests that the data are skewed to the right.

6.18
(a) mean = 1040.863, median = 981, 
range = 1732, 6*σ 2571.2310, 
interquartile range = 593, 1.33 σ 569.9562

There are 62.75%  and 94.12% of the observations that fall within 1and 2 standard deviations of the mean, respectively, as compared to the approximate theoretical 66.67%,  and 95%. Since the mean is slightly larger than the median, the interquartile range is slightly larger than 1.33 times the standard deviation, the range is much smaller than 6 times the standard deviation, the data appear to deviate slightly from the normal distribution.

(b)The normal probability plot suggests that the data appear to be slightly right-skewed.

6.20 
 (a) X = -0.00023 median = 0  σ  = 0.0017
Interquartile range = 0.0025 1.33 σ = 0.0023
Range = 0.008  6 σ = 0.0102

Between X 1 σ = 61% Between 2 X   σ = 98%

Since the interquartile range is quite close to 1.33 σ and the range is also quite close to 6 σ, the data appear to be approximately normally distributed.

(b) The normal probability plot suggests that the data appear to be approximately normally distributed.
6.52
 (a)  P(1.90 < X < 2.00) = P(– 2.00 < Z < 0) = 0.4772

(b)  P(1.90 < X < 2.10) = P(– 2.00 < Z < 2.00) = 0.9772 – 0.0228 = 0.9544

(c) P(X < 1.90) + P(X > 2.10) = 1 – P(1.90 < X < 2.10) = 0.0456

(d) P(X > A) = P( Z > – 2.33) = 0.99 A = 2.00 – 2.33(0.05) = 1.8835

(e)  P(A < X < B) = P(– 2.58 < Z < 2.58) = 0.99

A = 2.00 – 2.58(0.05) = 1.8710 B = 2.00 + 2.58(0.05) = 2.1290

6.54
 (a) P(4.70 < X < 5.00) = P(0 < Z < 0.75) = 0.2734

(b) P(5.00 < X < 5.50) = P(0.75 < Z < 2.00) = 0.9772 – 0.7734 = 0.2038

(c) P(X > A) = P(Z > – 0.74) = 0.77 A = 4.70 – 0.74(0.40) = 4.404 ounces

 (d) P(A < X < B) = P(– 1.28 < Z < 1.28) = 0.80

A = 4.70 – 1.28(0.40) = 4.188 ounces

B = 4.70 + 1.28(0.40) = 5.212 ounces

6.58 
(a) P(X < 1) = P(Z < 1) = 0.8413

(b) P(0.5 < X < 1.5) = P(–1.5 < Z < 3.5) = 0.9330

(c) P(0.5 < X) = P(–1.5 < Z) = 0.9332

(d) P(A < X) = 0.99 
Z= –2.3263   A = 0.3347

(e)  P(A < X < B) = 0.95 Z= –1.960 A = 0.4080

Z = 1.96 B = 1.1920

6.59 
(a) P(X < 1) = P(Z < –3) = 0.0013

(b) P(0.5 < X < 1.5) = P(–4 < Z < –2) = 0.0227

(c) P(0.5 < X) = P(–4 < Z) = essentially 1.000

(d) P(A < X) = 0.99

Z= –2.3263    A = 1.3368

(e) The IRS web site has a lower mean and a smaller standard deviation in download time compared to the H&R Block web site.

