
6 5 1 3 4 2 

0.167 0.139 0.116 0.096 0.080 0.067 

A-62 APPENDIX C Answers 

d) Contracts won 0 

P(Contracts won) 

e) p, = 1.02, 0-  = 0.55 
23. a) 

Number good 

P(Nurnber good) 

b) 1.40 c) 0.61 
24.a) Number males 

P(Nurnber males) 0.143 I 0.571 

b) 1.14 c) 0.64 
25. a) p., = 30, o- = 6 b) p, = 26, o-  = 5 c) -= 30, o-  = 5.39 

d) p, = -10, o-  -= 5.39 e) p, = 20, o-  = 2.83 
26. a) = p.60, r 12 b) p., = 6, a = 1.50 

c) p, = 92, o-  = 12.37 d) p, = 68, o- = 12.37 
e) p. = 24,o = 4.24 

27. a) p. = 240, a = 12.80 b) p, = 140, o-  = 24 
c) p, = 720, a-  = 34.18 d) A. = 60, o-  = 39.40 
e) p, = 600, o-  = 22.63 

28. a) = p.44, o 6 b) = 240, cr = 36 
c) p. = 32, cr = 4.24 d) p, = 20,o 19.21 19.21 
e) p. = 240, cr = 20.78 

1.8 b) 0.87 29. a) 
Cartons are independent of each other. c) 
10 b) 2.68 30. a) 
Packets are independent of each other. OK if different types of c) 
seeds; if all the same type (and lot), assumption would proba-

 

bly not be valid. 
31. p., = 13.6, a = 2.55 (assuming the hours are independent of each 

other). 
32. p.. = 11.25, o = 2.82 
33. a) p, = 23.4, cr = 2.97 

b) We assume each truck gets tickets independently. 
34. a) p. = $3840, cr = $591.54 

b) We assume pledges are independent among callers. 
35. a) There will be many gains of $150 with a few large losses. 

b) p. = $300, o-  = $8485.28 
c) p, = $1,500,000, cr = $600,000 
d) Yes. $0 is 2.5 SDs below the mean for 10,000 policies. 
e) Losses are independent of each other. A major catastrophe 

with many policies in an area would violate the assumption. 
36. a) Gamblers lose a relatively small amount most of the time, but 

there are a few large payouts. 
b) p, = $0.40, 0 = $268.33 
c) p, = $80.00, o-  = $3794.73 
d) If the machine is played only 1000 times a day, we can't guar-

antee that it will be profitable, since $80 is about 0.02 SDs 
above 0. But if the casino has many slot machines, the chances 
of being profitable will go up. 

37. a) 1 oz b) 0.5 oz c) 0.023 
d) p, = 4 oz, o-  = 0.5 oz 
e) 0.159 
f) p, = 12.3 oz, cr = 0.54 oz 

38. a) -$20 b) $46.10 c) 0.332 
d) Costs for pets living together may not be independent. 

39. a) 12.2 oz b) 0.51 oz c) 0.058 
40. a) D = cost for a dog; C = cost for a cat; 

total costs = D1  + D2 C 
b) Normal, p. = $320, ci = $55 c) 0.073 

41. a) p. = 200.57 sec, cr = 0.46 sec 
199.48 - 200.57  

b) No, z - 
0.461 

- 2.36. There is only 0.009 

probability of swimming that fast or faster.  

42. a) A. = 37.6 min, cr = 3.7 min 
b) No, 30 min is more than 2 SDs below the mean. 

43. a) A = price of a pound of apples; P = price of a pound of 
potatoes; Profit = 100A + 50P - 2 

b) $63.00 c) $20.62 
d) Mean-no; SD-yes (independent sales prices). 

44. a) B = number basic; D = number deluxe; 
Net = 120B + 150D - 200 

b) $928.00 c) $187.45 
d) Mean-no; SD-yes (sales are independent). 

45. a) p., = 1920, o-  = 48.99; P(T > 2000) = 0.051 
b) p, = $220, o-  = 11.09; No-$300 is more than 7 SDs above the 

mean. 
c) P(D - C > 0) 0.26 

46. a) p, = 60 lb, cr = 0.346 lb; P(W > 60.5) 0.074 
b) p, = $35, o-  = $0.187 
c) P(01) > 0.25 r--s 0.377 

CHAPTER 17 

1. a) No. More than two outcomes are possible. 
b) Yes, assuming the people are unrelated to each other. 
c) No. The chance of a heart changes as cards are dealt so the 

trials are not independent. 
d) No, 500 is more than 10% of 3000. 
e) If packages in a case are independent of each other, yes. 

2. a) Yes. Outcomes are (getting a 61 and (not getting a 6). 
b) No. More than two outcomes are possible. 
c) If the dolls were manufactured independently of each other, yes. 
d) No. The chance of a Democrat (or Republican) changes 

depending on who has already been picked so the trials are 
not independent. 

e) Yes, assuming responses (and cheating) are independent 
among the students. 

3. a) Use single random digits. Let 0, 1 = Tiger. Count the number 
of random numbers until a 0 or 1 occurs. 

d) 

0 

4. a) Use random digits 1-6, ignoring 0,7-9. Count the munbato 
random numbers until a 1 occurs. 

c) Results will vary. 
d) 

5. a) Use single random digits. Let 0, 1 = Tiger. Examine raid 

digits in groups of five, counting the number of O's and 

c) Results will vary. 
d) 

6. a) Use pairs of random digits. Let 00-74 represent that a 

is worn, 75-99 that it is not. Examine random dig14 
of five, counting the number of seatbelts. 

c) Results will vary. 
d) 

c) Results will vary. 

7. Departures from the same airport during a 2-hour 

not be independent. All could be delayed by weather,. ),, 
8. What happens to pieces of luggage checked togeth, 

traveling on the same flight probably aren't inclePen' t'' 

0.14 

0 

0.067 

0 

0.70 

1 

1 

0.467 

1 

2 

0.16 

2 

0.467 

2 

0.286 

x 1 2 3 4 5 6 7 8 

P(x) 0.2 0.16 0.128 0.102 0.082 0.066 0.052 0.042 

0.056 

7 

x 0 1 2 3 4 -. 

P(x) 0.33 0.41 0.20 

 

0.05 

x 0 1 2 3 

P(x) 0.0 0.01 0.09 0.26 



APPENDIX C Part IV Review A-63 

a) 0.0819 b) 0.0064 c) 0.992 9,  
10,a) 0 0184 b) 0.183 

/1 5 12. 50 13. 20 calls 14. 100 donors 
: a) 25 b) 0.185 c) 0.217 d) 0.693 

156. a) 12.5 b) 0.716 c) 0.0527 d) 0.528 
a) 0.0745 b) 0.502 c) 0.211 
d) 0.0166 e) 0.0179 f) 0.9987 

2,, a) 0.032 b) 0.738 c) 0.00768 
d) 0.246 'e) 0.901 f) 0.345 

19. a) 0.65 b) 0.75 c) 7.69 picks 
a) 4.8 b) 0.98 c) 1.25 shots 20. 

21, a) p.=  10.44, o = 1.16 
b) i) 0.812 0.475 

22. a) p. 8, o = 1.26 
b) i) 0.107 0.624 

23. p,  = 20.28, a-  = 4.22 
24. p, = 2.4, = 1.5 
25. a) 0.118 b) 0.324 
26. a) 0.201 b) 0.453 
27. a) p. = 56, a 4.10 

b) Yes, np = 56 a• 10, nq = 24 10, serves are independent. 
c) In a match with 80 serves, approximately 68% of the time she 

will have between 51.9 and 60.1 good serves, approximately 
95% of the time she will have between 47.8 and 64.2 good 
serves, and approximately 99.7% of the time she will have 
between 43.7 and 68.3 good serves. 

d)Normal, approx.: 0.014; Binomial, exact: 0.016 
28. a) p., = 160,a = 5.66 

b) Yes, np = 160 a- 10, nq = 40 10. 
c) In matches with 200 arrows, about 68% of the time she will 

have between 154.34 and 165.66 bull's-eyes, about 95% of the 
time between 148.68 and 171.32 bull's-eyes, and about 99.7% 
of the time between 143.02 and 176.98 bull's-eyes. 

d)Yes, that's more than 3 SDs below the mean. The probability 
this happens is less than 0.0015. 

29. a) Assuming apples fall and become blemished independently of 
each other, Binom(300, 0.06) is appropriate. Since np 10 and 
nq 10, N(18, 4.11) is also appropriate. 

b) Normal, approx.: 0.072; Binomial, exact: 0.085 
c) No, 50 is 7.8 SDs above the mean. 

30. a) p, = 18.75, a = 4.05 
b) Yes, np = 18.75 10, nq = 131.25 10. 
c) No, 221s only 0.8 SD above the mean; this is likely to happen 

by natural sampling variability 
31- Normal, approx.: 0.053; Binomial, exact: 0.061 
32. Normal, approx.: 0.094; Binomial, exact: 0.116 
33. The mean number of sales should be 24 with SD 4.60. Ten sales is 

more than 3.0 SDs below the mean. He was probably misled. 
34. If the coin is fair, expect 125 heads, with SD 7.91; 140 is 1.9 SDs 

above the mean. From the Normal approximation, the chance of 
140 or more heads is 2.9%. That's pretty unlikely to happen. 

35. a) 5 b) 0.066 c) 0.107 d) p., = 24, o- = 2.19 
e) Normal, approx.: 0.819; Binomial, exact: 0.848 

36. a) 0.042 b) 0.107 c) 5 d) p, = 10, a = 2.83 
e) Normal, approx.: 0.025; Binomial, exact: 0.027 

37. p. = 20, a = 4. I'd want at least 32 (3 SDs above the mean). 
(Answers will vary.) 

38. p, = 25, a = 3.54. I'd want at least 36 (3 SDs above the mean). 
(Answers will vary.) 

39. Probably not. There's a more than 9% chance that he could hit 4 
shots in a row, so he cart expect this to happen nearly once in 
every 10 sets of 4 shots he takes. That does not seem unusual. 

40. No. If she were to shoot several flights of 6 arrows, an archer of 
her ability could be expected to get all bull's-eyes about 26% of 
the time. That's not an unusual result. 

41. Yes. We'd expect him to make 22 shots, with a standard deviation 
of 3.15 shots. 32 shots is more than 3 standard deviations above 
the expected value, an unusually high rate of success. 

42. No. We'd expect her to hit the bull's-eye with 40 of the 50 arrows, 
with a standard deviation of 2.83 bull's-eyes. She got 45, less than 
2 standard deviations above the mean. Good shooting, but proba-
bly not unusual for her. 

PART IV REVIEW 

1. a) 0.34 b) 0.27 c) 0.069 
d) No, 2% of cars have both types of defects. 
e) Of all cars with cosmetic defects, 6.9% have functional defects. 

Overall, 7.0% of cars have functional defects. The probabilities 
here are estimates, so these are probably close enough to say 
the defects are independent. 

2. a) i) 0.60 0.90 ill) 0.615 iv) 0.80 
b) No. Fewer than half of the managers are female, but 60% of all 

workers are female. 
3. a) C = Price to China; F = Price to France; Total = 3C + 5F 

b) p., = $5500, a- = $672.68 c) p., $500, a = $180.28 
d) Means-no. Standard deviations-yes; ticket prices must be 

independent of each other for different countries, but all tick-
ets to the same country are at the same price. 

4. np = 100 10 and nq = 9960 10, so Success/Failure Condi-
tion is verified. Also, we assume that cases are independent. 
p, = 100, a = 9.95. Over 200 would be more than 10 SDs above 
the mean. Probability is essentially 0. 

5. a) p, = -$0.20, a = $1.89 b) p,  = -$0.40, a = $2.67 
6. a) 3% 

b) No; 62% of those who can do it with their right hand can do it 
with their left, but 83.3% of those who can't do it with their 
right hand can do it with their left. 

c) No; 51% can use either hand. 
7. a) 0.106 b) 0.651 c) 0.442 
8. Expected (extra) cost of the cheaper policy with the deductible is 

$2.50, much less than the $12 for the no-deductible surcharge, so 
on average, she will save money by going with the deductible. 
But the standard deviation ($35.27) is evidence of risk. Value of 
the car shouldn't influence the decision. 

9. a) 0.590 b) 0.328 c) 0.00856 
10. a) p, = 6.775, a = 2.60 b) No, since np = 6.78 < 10 
11. a) p. = 15.2, a = 3.70 b) Yes, np 10 and nq 10 

c) Normal, approx.: 0.080; Binomial, exact: 0.097 
12. a) 

Spaces 5 10 20 

P(Spaces) 0.5 0.25 

b) p, = 10, a = 6.12 

c) Spaces 1 2 

P(Spaces) 1/3 1/6 1/6 1/6 1/6 

d) p, = 1.67, a = 1.49 e) p. = 11.67, a = 6.30 
13. a) 0.0173 b) 0.591 

c) Left: 960; right: 120; both: 120 
d) p. = 120, a = 10.39 
e) About 68% chance of between 110 and 130; about 95% 

between 99 and 141; about 99.7% between 89 and 151. 
14. p, = 8.33, a =---- 6.30 
15. a) Men's heights are more variable than women's. 

b) Men (1.75 SD vs 2.4 SD for women) 
c) M = Man's height; W = Woman's height; M - W is how 

much taller the mart is. 
d) 5.1" e) 3.75" f) 0.913 
g) If independent, it should be about 91.3%. We are told 92%. 

This difference seems small and may be due to natural sam-
pling variability. 

16. a) 0.389 b) 0.284 c) 0.793 d) 0.896 
17. a) The chance is 1.6 x 10-7. b) 0.952 c) 0.063 
18. a) No, this does not confirm the advice. If you follow the advice, 

it seems there's only a 75% chance it goes up in the 3rd year. 

0.00193 iv) 0.998 

iii) 0.302 iv) 0.967 

c) 0.744 d) 0.580 
c) 0.171 d) 0.989 

0.25 

3 4 
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