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AP1.12 b
AP1.13 b
AP1.14 a
AP1.15 (a) The distribution of gains for subjects using Machine A 
is roughly symmetric, while the distribution of gains for subjects 
using Machine B is skewed to the left. The center is greater for 
Machine B than for Machine A. The distribution for Machine B is 
more variable than the distribution for Machine A. (b) B. The typi-
cal gain using Machine B is greater than the typical gain using 
Machine A. (c) A. The spread for Machine A is less than the spread 
for Machine B. (d) Volunteers from one fitness center were used 
and these volunteers may be different in some way from the general 
population of those who are interested in cardiovascular fitness. To 
broaden their scope of inference, they should randomly select peo-
ple from the population they would like to draw an inference about. 
AP1.16 (a) Number the 60 retail sales districts with a two-digit 
number from 01 to 60. Using a table of random digits, read two-
digit numbers until 30 unique numbers from 01 to 60 have been 
selected. The corresponding 30 districts are assigned to the mone-
tary incentives group and the remaining 30 to the tangible incen-
tives group. After a specified period of time, record the change in 
sales for each district and compare the two groups. (b) The districts 
labeled 07, 51, and 18 are the first three to be assigned to the mon-
etary incentives group. (c) Pair the two districts with the largest 
sales, the next two largest, down to the two smallest districts. For 
each pair, pick one of the districts and flip a coin. If the flip is 
“heads,” this district is assigned to the monetary incentives group. If 
it is “tails,” this district is assigned to the tangible incentives group. 
The other district in the pair is assigned to the other group. After a 
specified period of time, record the change in sales for each district 
and compare within each pair. 
AP1.17 (a) There is a very strong, positive, linear association 
between sales and shelf length. (b) ŷ = 317.94 + 152.68x, where  
y = weekly sales (in dollars) and x = shelf length (in feet).  
(c) $1081 (d) When using the least-squares regression line with  
x = shelf space to predict y = sales, we will typically be off by about 
s = $23. (e) $$$ About 98.2% of the variation in weekly sales rev-
enue can be accounted for by the linear model relating sales to 
shelf length. (f) It would be inappropriate to interpret the intercept, 
because the data represent sales based on shelf lengths of 3 to 6 feet 
and 0 feet falls substantially outside that domain. 

Chapter 5
Section 5.1
Answers to Check Your Understanding
page 292: 1. (a) If you asked a large sample of U.S. adults whether 
they usually eat breakfast, about 61% of them will answer yes.  
(b) The exact number of breakfast eaters will vary from sample to 
sample. 2. (a) 0. If an outcome can never occur, then it will occur 
in 0% of the trials. (b) 1. If an outcome will occur on every trial, 
then it will occur in 100% of the trials. (c) 0.01. An outcome that 
occurs in 1% of the trials is very unlikely, but will occur every once 
in a while. (d) 0.6. An outcome that occurs in 60% of the trials will 
happen more than half of the time.
page 299: 1. Assign the members of the AP® Statistics class the 
numbers 01−28 and the rest of the students numbers 29−95. 
Ignore the numbers 96−99 and 00. In Table D, read off 4 two-digit 
numbers, making sure that the second number is different than the 
first and that the fourth number is different than the third. Record 

whether all four numbers are between 01 and 28 or not. 2. Assign 
the numbers 1−10 to Jeff Gordon, 11−40 to Dale Earnhardt, Jr., 
41−60 to Tony Stewart, 61−85 to Danica Patrick, and 86−100 to 
Jimmie Johnson. Then proceed as in the example. 

Answers to Odd-Numbered Section 5.1 Exercises
5.1 (a) If we use a polygraph machine on many, many people who 
are all telling the truth, the machine will say about 8% of the people 
are lying. (b) Answers will vary. A false positive would mean that a 
person telling the truth would be found to be lying. A false negative 
would mean that a person lying would be found to be telling the 
truth.
5.3 (a) If we look at many families like this, approximately 25% of 
them will have a first-born child that develops cystic fibrosis.  
(b) No. The number of children with cystic fibrosis could be 
smaller or larger than 4 by random chance. 
5.5 (a) Answers will vary. (b) Spin the coin many more times.
5.7 In the short run, there was quite a bit of variability in the per-
centage of made free throws. However, this percentage became less 
variable and approached 0.30 as the number of shots increased.
5.9 No, he is incorrectly applying the law of large numbers to a 
small number of at-bats.
5.11 (a) There are 10,000 four-digit numbers (0000, 0001, . . . , 
2873, . . . , 9999), and each is equally likely. (b) 2873. To many, 
2873 “looks” more random than 9999—we don’t “expect” to get the 
same number four times in a row. It would be best to choose a num-
ber that others would avoid so you don’t have to split the pot with 
many other people.
5.13 (a) Let diamonds, spades, and clubs represent making a free 
throw and hearts represent missing. Deal one card from the deck. 
(b) Let 00−74 represent making the free throw and 75−99 repre-
sent missing. Read a two-digit number from Table D. (c) Let 1−3 
represent the player making the free throw and 4 represent a miss. 
Generate a random integer from 1−4.
5.15 (a) There are 19 (not 18) numbers from 00 to 18, 19 (not 18) 
numbers from 19 to 37, and 3 (not 2) numbers from 38 to 40.  
(b) Repeats should not be skipped. For example, if the first number 
selected was 08, then the probability of selecting a left-hander on 
the next selection would be 9% (instead of 10%).
5.17 (a) Valid. The chance of rolling a 1, 2, or 3 is 75% on a 4-sided 
die and the 100 rolls represent the 100 randomly selected U.S. 
adults. (b) Not valid. The probability of heads is 50% rather than 
60%. This method will underestimate the number of times she hits 
the center of the target.
5.19 (a) What is the probability that, in a random selection of 10 
passengers, none from first class are chosen? (b) Number the first-
class passengers 01−12 and the other passengers 13−76. Look up 
two-digit numbers in Table D until you have 10 unique numbers 
from 01 to 76. Count the numbers between 01 and 12. (c) 71 48 70 
99 84 29 07 71 48 63 61 68 34 70 52. There is one person selected 
who is in first class. (d) It seems plausible that the actual selection 
was random, because 15/100 is not very small. 
5.21 (a) Use a random integer generator to select 30 numbers from 
1 to 365. Record whether or not there were any repeats in the sam-
ple. (b) Answers will vary. (c) Answers will vary.
5.23 (a) Obtaining a sample percentage of 55% or higher is not par-
ticularly unusual (probability ≈ 43∙200) when 50% of all students 
recycle. (b) Obtaining a sample percentage of at least 63% is very 
unlikely (probability ≈ 1∙200) when 50% of all students recycle. 
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5.25 State: What is the probability that, in a sample of 4 randomly 
selected U.S. adult males, at least one of them is red-green color-
blind? Plan: Let 00−06 denote a colorblind man and 07−99 
denote a non-colorblind man. Read 4 two-digit numbers from 
Table D for each sample and record whether or not the sample had 
at least one red-green colorblind man in it. Do: In our 50 samples, 
15 had at least one colorblind man in them. Conclude: The proba-
bility that a sample of 4 men would have at least one colorblind 
man is approximately 15/50 = 0.30.
5.27 State: What is the probability that it takes 20 or more selec-
tions in order to find one man who is red-green colorblind? Plan: 
Let 0−6 denote a colorblind man and 7−99 denote a non-color-
blind man. Use technology to pick integers from 0 to 99 until we 
get a number between 0 and 6. Count how many numbers there are 
in the sample. Do: In 16 of our 50 samples, it took 20 or more 
 selections to get one colorblind man. Conclude: Not surprised. The 
probability of needing 20 or more selections to get one colorblind 
man is fairly large (approximately 16/50 = 0.32).
5.29 State: What is the probability that the random assignment 
will result in at least 6 men in the same group? Plan: Number the 
men 1−8 and the women 9−20. Use technology to pick 10 unique 
integers between 1 and 20 for one group. Record if there are at least 
6 numbers between 1 and 8 in either group. Do: In our 50 repeti-
tions, 9 had one group with 6 or more men in it. Conclude: Not 
surprised. The probability of getting 6 or more men in one group is 
fairly large (approximately 9/50 = 0.18). 
5.31 c
5.33 b
5.35 c
5.37 (a) Population: adult U.S. residents. Sample: the 353,564 
adults who were interviewed. (b) The people who do not have a 
telephone were excluded. This would lead to an underestimate of 
the proportion in the population who experienced stress a lot of the 
day yesterday if the people without phones are poorer and conse-
quently experience more stress. 

Section 5.2
Answers to Check Your Understanding
page 309: 1. A person cannot have a cholesterol level of both 240 
or above and between 200 and 239 at the same time. 2. A person 
has either a cholesterol level of 240 or above, or they have a choles-
terol level between 200 and 239. P(A or B) = 0.16 + 0.29 = 0.45.  
3. P(C) = 1 − 0.45 = 0.55.
page 311: 1. 

 Face card Non-face card Total

Heart 3 10 13

Non-heart 9 30 39

Total 12 40 52

2. P(F and H) = 3/52 = 0.058. 3. The face cards that are hearts 
will be double-counted because F and H are not mutually exclu-

sive. P(F or H) =
12
52

+
13
52

−
3
52

=
22
52

= 0.423.

Answers to Odd-Numbered Section 5.2 Exercises
5.39 (a) (1,1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,1), 
(3,2), (3,3), (3,4), (4,1), (4,2), (4,3), (4,4). (b) Each outcome has 

probability 
1
16

.

5.41 P(A) =
1
16

+
1
16

+
1
16

+
1
16

=
4
16

= 0.25. 

5.43 (a) Legitimate. (b) Not legitimate: the total is more than 1.  
(c) Legitimate.
5.45 (a) P(type AB) = 1 − 0.96 = 0.04 (b) P(not type AB) = 1 − 
P(type AB) = 1 − 0.04 = 0.96 (c) P(type O or B) = 0.49 + 0.20 = 0.69
5.47 (a) 1 − 0.13 − 0.29 − 0.30 = 0.28 (b) Using the complement 
rule, 1 − 0.13 = 0.87. 

5.49 (a) P(Female) =
275
595

= 0.462 (b) P(Eats breakfast regularly)

= 
300
595

= 0.504. (c) P(Female and breakfast) = 
110
595

= 0.185.  

(d) P(Female or breakfast) = 
275
595

+
300
595

−
110
595

=
465
595

= 0.782.

5.51 (a) 

 B Not B Total

E 10 10 20

Not E 8 10 18

Total 18 20 38

(b) P(B) =
18
38

= 0.474; P(E) =
20
38

= 0.526. (c) The ball lands in a 

spot that is black and even. P(B and E) =
10
38

= 0.263. (d) If we add 

the probabilities of B and E, the spots that are black and even will 

be double-counted. P(B or E) =
18
38

+
20
38

−
10
38

=
28
38

= 0.737.

5.53 (a) 

110 190 130

165

B M

(b) P(B c M) =
430
595

= 0.723. There is a 0.723 probability that we 
select a person who is a breakfast eater, a male, or both.  

(c) P(BC d MC) =
165
595

= 0.277. There is a 0.277 probability that 

we select a female who is not a breakfast eater. 
5.55 (a) 

 FB Not FB Total

YT 0.66 0.07 0.73

Not YT 0.19 0.08 0.27

Total 0.85 0.15 1

(b) 

0.19

0.08

FB YT

0.66 0.07

(c) FB c YT (d) P(FB c YT) = 0.85 + 0.73 − 0.66 = 0.92. 
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5.57 c
5.59 c
5.61 The scatterplot for the average crawling age and average tem-
perature is given below. 
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In this scatterplot, there appears to be a moderately strong, negative 
linear relationship between average temperature and average crawl-
ing age. The equation for the least-squares regression line is age = 
35.7 − 0.077 (temp). We predict that babies will walk 0.077 weeks 
earlier for every degree warmer it gets.

Section 5.3
Answers to Check Your Understanding

page 321: 1. P(L) =
3656

10,000
= 0.3656. There is a 0.3656 probabil-

ity of selecting a course grade that is lower than a B. 2. 

P(E 0  L) =
800
3656

= 0.219. P(L 0  E) =
800
1600

= 0.50. P(L 0  E) gives 

the probability of getting a lower grade given that the student is 
studying engineering or physical science. Because this probability 
(0.50) is greater than P(L) = 0.3656, we can conclude that grades 
are lower in engineering and physical sciences. 

page 326: 1. 

TexasComputers

California
Laptops

Desktops

Laptops

Desktops

Laptops

Desktops
New York

0.25

0.25

0.4
0

0.35

0.75

0.30

0.70

0.50

0.50

2. P(laptop) = 0.30 + 0.175 + 0.175 = 0.65. 

3. P(made in CA 0  laptop) =
0.30
0.65

= 0.462. 

page 328: 1. Independent. Because we are replacing the cards, 
knowing what the first card was will not help us predict what the 
second card will be. 2. Not independent. Once we know the suit of 
the first card, then the probability of getting a heart on the second 
card will change depending on what the first card was.  
3. Independent. P(right-handed) = 24/28 = 6/7 is the same as 
P(right-handed | female) = 18/21 = 6/7. 
page 331: 1. P(returned safely) = 0.95. So P(safe return on all 20 
missions) = 0.9520 = 0.3585. 2. No. Being a college student and 
being 55 or older are not independent events.

Answers to Odd-Numbered Section 5.3 Exercises 

5.63 (a) P(almost certain 0M) =
597
2459

= 0.2428. 

(b) P(F 0  Some chance) =
426
712

= 0.5983. 

5.65 (a) P(D 0  F) =
13
17

= 0.7647. Given that a senator is female, 

there is a 0.7647 probability that she is a Democrat. 

(b) P(F 0  D) =
13
60

= 0.2167. Given that a senator is a Democrat, 

there is a 0.2167 probability that she is a female. 
5.67 (a) P(not English) = 1 − 0.59 = 0.41. 

(b) P(Spanish 0  other than English) =
0.26
0.41

= 0.6341. 

5.69 P(B) < P(B 0  T) < P(T) < P(T 0  B). There are very few pro 
basketball players, so P(B) should be smallest. If you are a pro bas-
ketball player, it is quite likely that you are tall, so P(T | B) should 
be largest. Finally, it’s much more likely to be over 6 feet tall than it 
is to be a pro basketball player if you’re over 6 feet tall.

5.71 P(YT 0  FB) =
0.66
0.85

= 0.7765. 

5.73 P(download music) = 0.29, P(don’t care | download music)  
= 0.67.
P(download music d don’t care)= (0.29)(0.67)=0.1943=19.43%.
5.75 (a) A tree diagram is below.

Hard center

Soft center

13
19 Soft center

Hard center

Soft center

Hard center

Candies

6
19

14
19

5
19

14
20

6
20

(b) P(one soft d one hard) = A14
20 B A 6

19 B + A 6
20 B A14

19 B = 168
380 = 0.4421 

5.77 (a) A tree diagram is below.

Mid-grade
gasoline

Customer

Regular
gasoline

Credit card

No credit card

Credit card

No credit card

Credit card

No credit card
Premium
gasoline

0.02

0.72

0.8
8

0.10

0.28

0.66

0.34

0.58

0.42

(b) P(credit card) = (0.88)(0.28) + (0.02)(0.34) + (0.10)(0.42) = 

0.2952 (c) P(premium gasoline 0credit card) =
0.0420
0.2952

= 0.142.

5.79 (a) P(lactose intolerant) = (0.82)(0.15) + (0.14)(0.70) + 
(0.04)(0.90) = 0.257. 

(b) P(Asian 0  lactose intolerant) =
0.036
0.257

= 0.1401. 

5.81 P(antibody 0  positive) =
(0.01)(0.9985)

(0.01)(0.9985) + (0.99)(0.006)
= 0.6270

5.83 (a) 
663
2367

= 0.2801 (b) 
1421
4826

= 0.2944 (c) The events are 

not independent because the probabilities in parts (a) and (b) are 
not the same. 
5.85 Not independent. From Exercise 5.65, we saw that 

P(D 0  F) = 0.7647, which is not the same as P(D) =
60
100

= 0.60.  

8
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5.87 Independent. P(sum of 7 0  green is 4) = 1∙6 = 0.1667, which 
equals P(sum of 7) = 6∙36 = 0.1667. 
5.89 P(all remain bright) = (0.98)20 = 0.6676
5.91 P(at least one universal donor) = 1 − (0.928)10 = 0.5263 
5.93 No, because the events are not independent. If one show 
starts late, we can predict that the next show will start late as well. 

5.95 (a) P(doubles) =
6
36

=
1
6

= 0.167

(b) P(no doubles first d doubles second) =
5
6
a1

6
b =

5
36

= 0.139

(c) P(first doubles on third roll) =
5
6
a5

6
b a1

6
b =

25
216

= 0.116

(d) 4th: a5
6
b

3

a1
6
b. 5th: a5

6
b

4

a1
6
b. The probability that the first 

doubles are rolled on the kth roll is a5
6
b

k−1

a1
6
b.

5.97 c
5.99 e
5.101 P(at least one is underweight) = 1 − (1 − 0.131)2 = 0.2448

Answers to Chapter 5 Review Exercises 
R5.1 When the weather conditions are like those seen today, it has 
rained on the following day about 30% of the time. 
R5.2 (a) Let the numbers 00−14 represent not wearing a seat belt 
and 15−99 represent wearing a seat belt. Read 10 sets of two-digit 
numbers. For each set of 10 two-digit numbers, record whether 
there are two consecutive numbers between 00−14 or not. (b) The 
first sample is 29 07 71 48 63 61 68 34 70 52 (not two consecutive). 
The second sample is 62 22 45 10 25 95 05 29 09 08 (two consecu-
tive). The third sample is 73 59 27 51 86 87 13 69 57 61 (not two 
consecutive). 
R5.3 (a) 

Difference 1 5 –3

Probability
18
36

6
36

12
36

(b) Die A. P(A > B) = P(positive difference) =
18
36

+
6
36

=
24
36

R5.4 (a) Legitimate. All probabilities are between 0 and 1 and they 
add up to 1. (b) P(Hispanic) = 0.001 + 0.006 + 0.139 + 0.003 = 
0.149 (c) P(not a non-Hispanic white) = 1 − 0.674 = 0.326 (d) 
People who are white and Hispanic will be double-counted. P(white 
or Hispanic) = 0.813 + 0.149 − 0.139 = 0.823.
R5.5 (a)

15

36

Won Tacos

26 4

(b) P(lost and no tacos) = 36/81 = 0.444 (c) P(won or tacos) =
41
81

+
30
81

−
26
81

=
45
81

= 0.556. 

R5.6 (a)

No

Steroids
+

–

+

–

0.90

0.05

Athlete
0.10

0.95

0.97

0.03

(b) P(+) = (0.10)(0.95) + (0.90)(0.03) = 0.122. 

(c) P(steroids 0  +) =
0.095
0.122

= 0.7787.

R5.7 (a) 

 Thick Thin Total

Mushrooms 2 2 4

No mushrooms 1 2 3

Total 3 4 7

(b) Not independent: P(mushrooms) =
4
7

= 0.571 does not equal 

P(mushrooms 0  thick crust) =
2
3

= 0.667. 

(c) Independent: P(mushrooms) =
4
8

=
1
2

= 0.50 is equal to 

P(mushrooms 0  thick crust) =
2
4

=
1
2

= 0.50. 

R5.8  (a) P(damage) =
209
871

= 0.24.

(b) P(damage 0  no cover) =
60
211

= 0.2844, 

Padamage 0 <
1
3
b =

76
234

= 0.3248, 

Padamage 0  1
3

  to 
2
3
b =

44
221

= 0.1991, and 

Padamage 0 >
2
3
b =

29
205

= 0.1415. (c) Yes. It appears that deer do 

much more damage when there is no cover or less than 1/3 cover 

than when there is more cover.

R5.9 (a) P(up three consecutive years) = (0.65)3 = 0.274625. 

(b) P(same direction for 3 years) = (0.65)3 + (0.35)3 = 0.3175.

R5.10 (a) (A, A), (A, B), (B, A), (B, B)

Blood type A AB B

Probability 0.25 0.5 0.25

(b) (A, A), (A, B), (O, A), (O, B)

Blood type A AB B

Probability 0.5 0.25 0.25

P(at least 1 type B) = 1 − P(neither are type B) = 1 − (0.75)2 

= 0.4375. 

Starnes-Yates5e_Answer_S1-S24hr1.indd   24 11/20/13   4:20 PM


