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CHAPTER 1 Foundations for Learning Mathematics

SECTION 1.1 What Is Mathematics?
1.  Answers will vary.
2.  Answers will vary.
3. Answers will vary.
4.  Answers will vary.

5.  The habits and attitudes a mathematically proficient student will have are: They can make sense of
problems and persevere in solving them, reason abstractly and quantitatively, construct viable
arguments and critique the reasoning of others, model with mathematics, use appropriate tools
strategically, attend to precision, look for and make use of structure, and look for and express
regularity in repeated reasoning.

6. People who have a mathematical growth mindset hold the following beliefs: 1. They believe that if
they try really hard, they can solve virtually every problem in this book. 2. There is usually more than
one way to solve most problems. 3. The best way to learn is to make sure that [ understand the
concepts and each step I take to solve the question. 4. Everyone can learn math with the right
opportunities to learn and hard work. 5. I am comfortable making mistakes because mistakes help me
to learn. 6. Mathematics is about problem solving and critical thinking. 7. I need to develop a deeper
understanding of all elementary school math topics.

7.
Student A: Student B:
86 86
x 47 x 47
602 42
344 560
4042 240
3200
4042

8.  Answers will vary.
9. Answers will vary.
10. Answers will vary.

11. In one week, Sally makes 40 hours x $10.00 per hour = $400. Assuming she works 5 days a week, she
pays $20 - 5 = $100 per week for child care. After deducting child care expenses, she makes
$400 — $100 = $300. Therefore, she actually makes $300 + 40 = $7.50 per hour.

12. a. Ifone penny has a diameter of 0.75 inches, then we have 288 x 0.75 =216 billion inches; or 216 +~
12 = 18 billion feet; or 18 + 5280 = .003092784 billion miles = 3,092,784 miles.
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b. 30,000,000 + 24 = 1,250,000 per hour; 1,250,000 +~ 60 = 20,833 per minute; 20,833 + 60 = 347 per
second. 30,000,000 x 365 = 10,950,000,000 pennies per year.

In one day, the arctic tern flies 25 miles per hour x 12 hours = 300 miles per day. A one-way flight is
10,000 miles, so it takes 10,000 miles + 300 miles per day = 33% days, or about 33 days.

Need to make assumptions for the distance driven and the average cost of gasoline.

b. Answers will vary. Sample answer: If the distance is 2400 miles and the cost of gas averages
$3.00 per gallon, then the cost of gas for each is as follows:

Van: (2400 + 18) x 3 = $400 Sedan: (2400 + 32) x 3 = §225
The difference is $400 — $225 = $175. So, it will take $175 extra to drive the van.

c. Using the assumptions in part b, if the price of gas rises 40¢, then it is now averaging $3.40 per
gallon. Using the same procedure as in part b, it costs $53.33 more for the van and $30 more for
the sedan.

The numbers decrease clockwise instead of increasing.

It is 3:00.
The minute hand will point to the 9 and the hour hand will be between 9 and 10 (closer to 10).

I

i

d. Answers will vary.

1O00000

104 _7(8X 6 = 1047_ 48 = 576 =8; She should hang each plate with an 8-inch space between each

plate and between the end plates and the wall.

b. If one plate breaks, she would have 5 plates to hang.

OO0 00

104-(8x5) _104-40 _ 64
6 6 6

between each plate and between each end plate.
104-(12 ><52) —(8x6) _104- §4 —48 _ % = 6% ; She should hang each plate with a 6 % -inch

space between them.

= 10% = 10% ; She should hang each plate with a 10% -inch space

There are 10 pigs and 30 chickens.

There are 3 possibilities: There could be 6 bicycles, there could be 3 bicycles and 2 tricycles, or there
could be 4 tricycles.

There are 30 pigs and 139 chickens.
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20. a. The possible scores are: 4, 8, 12, 13, 16, 17, 20, 21, 22, 25, 26, 28, 30, 31, 32, 35, 36, 37, 40, 41,
45, 46, 50, 52, 55, 56, 60, 61, 65, 70, 76, 80, 85, and 100.

b. Answers will vary.

21. For all parts, let the bottom of the well be 0 feet.

a. 9 hours
Hour 1 2 3 4 5 6 7 8 9
Height 3 2 5 4 7 6 9 8 11
b. 23 hours
Hour 1 2 3 4 5 6
Height 7 4 11 8 15 12

It appears that the height is a multiple of 4 when the hours are even; or, more simply, the height is
2 times the number representing the hour. After 22 hours, the frog has climbed 44 feet. Therefore,
it will reach the top of the well in 23 hours.

c. Using a similar strategy as in parts (a) and (b), ot will take the caterpillar 19 hours to climb to the
top of the jar.

22. Bring over the goose (the fox will not eat the corn). Return and bring over the fox, but return with the
goose. Bring over the corn. Return and bring over the goose again.

23. a. There are 48 ways

Row Quarters Dimes Nickels Pennies
1 2 0 0 0
2 1 2 1 0
3 1 2 0 5
4 1 1 3 0
5 1 1 2 5
6 1 1 1 10
7 1 0 5 0
8 1 0 4 5
9 1 0 3 10
10 1 0 2 15
11 1 0 1 20
12 1 0 0 25
13 0 5 0 0
14 0 4 2 0
15 0 4 1 5
16 0 4 0 10
17 0 3 4 0
18 0 3 3 5
19 0 3 2 10

20 0 3 1 15
21 0 3 0 20
22 0 2 6 0

23 0 2 5 5

24 0 2 4 10
25 0 2 3 15
26 0 2 2 20
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Row Quarters Dimes Nickels Pennies
27 0 2 1 25
28 0 2 0 30
29 0 1 8 0
30 0 1 7 5
31 0 1 6 10
32 0 1 5 15
33 0 1 4 20
34 0 1 3 25
35 0 1 2 30
36 0 1 1 35
37 0 1 0 40
38 0 0 10 0
39 0 0 9 5
40 0 0 8 10
41 0 0 7 15
42 0 0 6 20
43 0 0 5 25
44 0 0 4 30
45 0 0 3 35
46 0 0 2 40
47 0 0 1 45
48 0 0 0 50

b. There are 29 ways
Row Quarters Dimes Nickels

4
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24, Answers will vary.

25. a. (1) There are many patterns; (2) Next row: 6 12 18 24 30 36
b. (1) There are many patterns; (2) Next row: 1 13 61 129 129 61 13 1
c. (1) There are many patterns; (2) Next row: 49 54 49 54 65 78 84 95 96
d. (1) There are many patterns; (2) Next row: 3 21 63 105 63 21 3
26. Since Sheila is using one 44 cent stamp, we only need to calculate how many ways we can make
61 cents - 44 cents = 17 cents using 5, 3, and 2 cent stamps. There are 8 ways to do this:
5552
53333
533222
5222222
333332
3332222
32222222
55322
27. Since Karen used a total of 24 toothpicks to make the square and each side of the square has the same

length, each side used 6 toothpicks. Since a hexagon has 6 sides with each side having 6 toothpicks,
there are a total of 36 toothpicks in the hexagon.

28. The least amount of money you could have is one quarter, one dime, and six pennies, which is
25¢ + 10¢ + 6¢ = 41¢.

29. Since you want to minimize the number of tables you would need to use as many round tables as
possible because they each hold more. You cannot use 6 round tables because that would be a total of
36 chairs, too may. You cannot use 5 round tables because you would then need 1 square table giving
you 34 chairs, too many. So you must need 4 round tables and 2 square tables for a total of exactly 32
chairs.

30. The fewest number of trips she can take to walk all 16 dogs is 6; 5 trips with 3 dogs each time and
1 trip with 1 dog or 4 trips with 3 dogs each time and 2 trips with 2 dogs each time. The correct
answer is c.
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SECTION 1.2 Sets

1. a. 0ed or 0¢{} b. 3e¢B

2. a. DZE b. AcU

3. a. {e,lLm,n,t a,r,y}and {x|xis a letter in the word “elementary”}
or {x | x is one of these letters: e, 1, m, n, t, a, r, y}.

b. {Spain, Portugal, France, Ireland, United Kingdom (England/Scotland), Western Russia,
Germany, Italy, Austria, Switzerland, Belgium, Netherlands, Estonia, Latvia, Denmark, Sweden,
Norway, Finland, Poland, Bulgaria, Yugoslavia, The Czech Republic, Slovakia, Romania, Greece,
Macedonia, Albania, Croatia, Hungary, Bosnia and Herzegovina, Ukraine, Belarus, Lithuania}.
Also {x | x is a country in Europe}.

c. {2,3,5,7,11,13,17,19,23,29,31, 37,41, 43,47, 53,59, 61, 67,71, 73, 79, 83, 89, 97}.
Also {x | x is a prime less than 100}.

d. The set of fractions between 0 and 1 is infinite.
{x | x is a fraction between zero and one}.

e. {namel, name2, name3, etc.}.
{x | x is a student in this class}.

4. a. cC b. € c. C d c
e. True f. False; red is an element, not a set.
g. False; gray is not in set S. h. True

5. a. €;3isan element of the set. b. < {3} is a subset of the set.
c. €; {1} is an element of this set of sets. d. c; {a} is asubset of the set.

e. & or ¢;{ab} & isneither a subset nor an element.

f. c;thenull set is a subset of every set.

6. a. 64 b. A set with n elements has 2" subsets.
7. a. b. U
F S v F S
P P
FN (S U P) or FNSNP American females who smoke and/or have a
health problem.
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C. U d. F n S
Females who smoke.
FN(SNP)

Males who smoke and have a health problem.

i“ﬁ

NU

%)
e

Nonsmokers who either are
female or have health problems.

8. a. Students who are members of at least two of the film, science, and computer clubs.

(FNSHUSNOUCNF)

b. Students who are members of both the science and computer clubs, but not the film club.

FN(SNC)

c. CN(SNF) d FUSUC

U@ UF |
C

b. All numbers that don’t evenly divide 12, 15, or 20; 4UBUC or ANBNC
¢. All numbers that evenly divide 12 and 20, but not 15; BN 4Nnao)

d. All numbers except 1 and 3.
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e. All numbers from 1 to 20, except those that divide 12 or 15 evenly.

U

§>
O
=

f. Note: This description is ambiguous; it depends on how one interprets “or.” AU B

@ |
¢
10. a. Students who have at least one cat and b. Students who have neither cats nor dogs.
at least one dog.
U D @ b
D c
o
o
¢. Students who have at least one cat, at d. DNC
least one dog, and at least one other pet.
U

U

ib
Q
&)
Q
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e. DUCUO f. on(puc)
& D C D (0] &
@] 0
g. DUCUO or DNCNO h. CN(DUO)
Students who have no pets. Students who have at least one cat and no other
pets.

11. 15 possible committees. Label the members with 4, B, C, D, E, and F.
The committees could be: AB, AC, AD, AE, AF, BC, BD, BE, BF, CD, CE, CF, DE, DF, EF.

12. a.and b. Answers will vary.

13. Answers will vary.

14. Answers will vary.

15. The circles enable us to easily represent visually all the possible subsets.

The diagram is not equivalent because there is no region corresponding to elements that are in all three
sets.

16.

17. a. b. Yes, they are well defined.

craigslist

33
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18. a. Constructa Venn diagram. 100 — 11 — 10 — 23 = 56%

U

56

b. 11+23=34%

19. a. A lesson in which the teacher would be using a lab approach with small groups.

b. Lessons that use a lab approach and concrete materials and/or small groups.
20. Answers will vary.
21. a. Theoretically, there are four possibilities. I would pick the one at the left, because I think there can

be successful people who are not very intelligent, intelligent people who are not successful, people
who are successful and intelligent, and people who are neither.

[ s U

b. Answers will vary.
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CHAPTER 1 REVIEW EXERCISES

1. 15 coins equaling 92 cents

50 25 10 5 1
1 1 0 1 12
1 0 0 7 7
0 1 1 11 2
0 1 5 7
0 2 1 7
0 0 5 2

2. The dimensions of the patio in inches is 192 inches by 144 inches; so the Perez family needs
(192 x 144) = (12 x 8) = 288 tiles. At 75 cents for each tile, the patio will cost $216.

3. Nine ways.

Quarter | Dimes | Nickels
1 2 1
1 1 3
1 0 5
0 5 0
0 4 2
0 3 4
0 2 6
0 1 8
0 0 10

4. 40 posts are needed for a fence that measures 100 feet by 100 feet.

5.  There are 3600 seconds in 1 hour. Therefore, the monarch butterfly flaps its wings 12 x 3600 = 43,200
times in 1 hour.

6.  Answers will vary. Some possibilities are:
The magic sum is 34.
The sum of the four numbers in the center is also 34.
If you partition the 4 x 4 square into 2 x 2 squares, the sum of the numbers in each of the 2 x 2 squares
is also 34.

7. a. The sum of the numbers along the length of the stick equals the number at the end of the stick.
b. Since the largest number on the chart is 924, working backwards: 1, 6, 21, 56, 126, 252, 462.

c. The handle would be the diagonal row of 13 ones along the left edge of the chart, and at the end of
the stick would be 12.

d. Answers will vary.

8. a. Threeways: 1,1,4,8;2,4,4,4;and 2,2, 2, 8.
b. Scores of 23, 27, 29, 30, and 31 are impossible.
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9. a. Fill the 9-gallon pail and use it to fill the 4-gallon pail. Empty the 4-gallon pail and fill it again
from the 9-gallon pail. You now have 1 gallon left in the 9-gallon pail.

b. Fill the 4-gallon pail and empty it into the 9-gallon pail. Do it again so the 9-gallon pail has 8
gallons. Fill the 4-gallon pail a third time and finish filling the 9-gallon pail—it takes one more
gallon to do so. You now have exactly 3 gallons left in the 4-gallon pail.

10. 11 hours
Hour | 1 | 2 | 3 | 4 7 9 | 10|11
Height | 3 | 2 | 5 | 4 9 11 10| 13

11. There are 8§ tricycles and 24 bicycles.

12. There are 81 tribbles and 16 chalkas.

13. a.
b.

The possible scores are 4 through 22, 24, 25, 26, 28, and 32.
Twoways: 1+1+2+8and2+2+4+4

There must be an even number of ones for the result to be even. There are three ways to get an
even number: no 1s, two 1s, or four 1s. Of course, the last possibility will not give us 12. If we use
two 1s, then the remaining two throws must result in a total of 10. The only way to do this is 2 + 8.
Finally, using no 1s, suppose we have one 8-point throw, then we must score the remaining 4
points in three throws, which is impossible. Thus, an 8-point dart cannot be used, If we have a 4-
point throw, then the remaining three throws must total 8 points. The only way to do this is
2+2+4.

14. The ball bounces 4 times. After the first bounce, the ball rises %x16 = 8§ feet. After the second bounce,

the ball rises 4 feet; after the third bounce, the ball rises 2 feet; and after the fourth bounce the ball rises

1 foot.
15, a. {x|x=10,1=0,1,2,3,...}
b.  {10,100,1000,10,000,...} or §10',10°,10°, .. }
16. a. € b. c c. C d <«
17. a. DcE b. 0e{}
18. .
| 4 B
- 2 4 6 8
79 1113 12 14 16 18
17 19 21 23 22 24 26 28
27 29 30
b. 515,25

C.

The set of even numbers between 0 and 30.
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19. a. b.

20. 70+ 60 +20 =150, so there are 150 — 100 = 50 counted twice, thus there are 50 who have both.

21. Two sets are equal if they have exactly the same elements. Two sets are equivalent if they have the
same number of elements.

©2020 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, except for use as permitted in a license distributed with a certain product or
service or otherwise on a password-protected website for classroom use.


https://testbanks.ac/product/9781337629966-SOLUTIONS-5/

