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Chapter 1 Maintaining Mathematical
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Sample answer: 12 + 18 + 3 equals 18 when division is
performed first and 10 when addition is performed first;
yes; If the point (3, 2) is translated up 3 units then reflected
across the x-axis, the new coordinate is (3, —5). If it is
reflected across the x-axis first then translated up 3, the new
coordinate is (3, 1).

Vocabulary and Core Concept Check (p. 8)
parent function

Monitoring Progress and Modeling with
Mathematics (pp. 8-70)

absolute value; The graph is a vertical stretch with a
translation 2 units left and 8 units down; The domain of each
function is all real numbers, but the range of fis y = —8, and
the range of the parent function is y = 0.

linear; The graph is a vertical stretch and a translation 2 units
down; The domain and range of each function is all real
numbers.
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linear; The temperature is increasing by the same amount at
each interval.
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The graph of g is a vertical translation 4 units up of the
parent linear function.
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The graph of f is a vertical translation 1 unit down of the
parent quadratic function.
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The graph of g is a horizontal translation 5 units right
of the parent absolute value function.
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The graph of & is a reflection in the x-axis of the parent
quadratic function.
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The graph of f is a vertical translation 2 units up of the
parent constant function.
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The graph of f is a vertical shrink of the parent linear
function.
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The graph of f is a vertical stretch of the parent quadratic
function.
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The graph of £ is a vertical shrink of the parent linear
function.
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The graph of & is a vertical stretch of the parent absolute
value function.
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y=x
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The graph of f is a vertical stretch followed by a translation
2 units up of the parent linear function.
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29.

31.

33.
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37.
39.
41.
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45.
47.
49.

51.

53.

1.1
55.
61.

y =[x
9 9

h(x) ; =3Ix] — 1
-6

The graph of 4 is a vertical stretch and a reflection in the
x-axis followed by a translation 1 unit down of the parent
absolute value function.

10

-12 12

g(x) :%xz -6 7

The graph of g is a vertical shrink followed by a translation
6 units down of the parent quadratic function.

7

y=x

) = —(x+ 32+ -7

The graph of f is a reflection in the x-axis followed by a
translation 3 units left and % unit up of the parent quadratic
function.

It is a vertical stretch, not shrink. The graph is a reflection
in the x-axis followed by a vertical stretch of the parent
quadratic function.

2, -D,(=1,-4),2,-5

absolute value; domain is all real numbers; range is y = —1
linear; domain is all real numbers; range is all real numbers
quadratic; domain is all real numbers; range is y = —2
absolute value; 8 mi/h

no; f is shifted right and g is shifted down.

yes; Shifting the parent linear function down 2 units will
create the same graph as shifting it 2 units right.

a. quadratic

b. 0; At the moment the ball is released, 0 seconds have
passed.

c. 5.2; Because f(f) represents the height of the ball, find
1(0).

a. vertical translation; The graph will have a vertical stretch
and will be shifted 3 units down.

b. horizontal translation; The graph will be shifted 8 units
right.

c. both; The graph will be shifted 2 units left and 4 units up.

d. neither; The graph will have a vertical stretch.

Maintaining Mathematical Proficiency (p. 10)
no 57. yes 59. x-intercept: 0; y-intercept: 0
x-intercept: %; y-intercept: 1

1.2 Vocabulary and Core Concept Check (p. 16)

1.

shrink



1.2 Monitoring Progress and Modeling with
Mathematics (op. 16-18)
3. gx)=x—1 5. g(x)=|4x+3|
g(x) =4 — |x — 2]
9. fcould be translated 3 units up or 3 units right.
11. gx)=5x—2 13. gx) = |6x| -2
15. g(x) = =3+ |x + 11] 17. g(x) =5x+ 10
19. g(x) = [4x| + 4 21 g) = —|x — 4|+ 1
23. C; The graph has been translated left.
25. D; The graph has been translated up. 27. gx)=2x+1
29, g =[x —1| 3L g =—|x|-38
33. Translating a graph to the right requires subtraction, not
addition; g(x) = |x — 3| + 2
35. no; Suppose a graph contains the point (3, 2) and is translated
up 3 units then reflected in the x-axis. The new coordinate is

(3, —5). If it is reflected in the x-axis first then translated up 3,
the new coordinate is (3, 1).

37. The graph has been translated 6 units left; A = 9
39. The graph has been reflected in the x-axis; A = 16

N

4. a. f) +(c—b) b f(x—i—c_b)
m

43. vertical stretch, translation, reflection; Sample answer:
—@|x] =2) = —4|x| +2

45. a=—-2,b=1,andc =0, g(x) = —2|x — 1| represents the
transformation of f(x).

1.2 Maintaining Mathematical Proficiency (p. 18

47. =5 49. 0

51.
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1.3 Vocabulary and Core Concept Check (p. 26)
1. slope-intercept
1.3 Monitoring Progress and Modeling with
Mathematics (pp. 26-28)
3. y= %x; The tip increases $0.20 for each dollar spent on the
meal.
5. y = 50x + 100; The balance increases $50 each week.
7. y = 55x; The number of words increases by 55 each minute.
9. Greenville Journal; 5 lines

11. The original balance of $100 should have been included;
After 7 years, the increase in balance will be $70, resulting
in a new balance of $170.

13. yes; Sample answer: 'y = 4.25x + 1.75; y = 65.5; After
15 minutes, you have burned 65.5 calories.

15. yes; Sample answer: y = —4.6x + 96;y = 27; After
15 hours, the battery will have 27% of life remaining.

17. y = 380.03x + 11,290; $16,990.45; The annual tuition
increases about $380 each year and the cost of tuition in
2005 is about $11,290.

19. y = 0.42x + 1.44; r = 0.61; weak positive correlation
21. y = —045x + 4.26; r = —0.67; weak negative correlation

23.
25.

27.

29.
31.
1.3
33.
14

1.4

11.
17.

19.
25.

31.

33.

35.

37.
39.

41.

43.

y =0.61x + 0.10; r = 0.95; strong positive correlation

a. Sample answer: height and weight; temperature and ice
cream sales; Correlation is positive because as the first
goes up, so does the second.

b. Sample answer: miles driven and gas remaining; hours
used and battery life remaining; Correlation is negative
because as the first goes up, the second goes down.

c. Sample answer: age and length of hair; typing speed and
shoe size; There is no relationship between the first and
second.

no; Because r is close to 0, the points do not lie close to
the line.
It is negative; As x increases, y increases, so z decreases.
about 2.2 mi
Maintaining Mathematical Proficiency (p. 28)
(16,-41) 35 (1) 37, (1)
Vocabulary and Core Concept Check (p. 34)
ordered triple
Monitoring Progress and Modeling with
Mathematics (pp. 34-36)
(L2, -1 5 G -1,-4 7. (&2 -3
The entire second equation should be multiplied by 4, not
just the x-term.

4x — y+2z=—18

("

—4x + 8y + 4z = 44 ®
Ty + 62=26 ®

no solution 13. z—1,1,2) 15. no solution FD"
A small pizza costs $5, a liter of soda costs $1, and a salad o
costs $3. >
@4,-3,2)  21. nosolution  23. (7.3.5) =
G2y 27, (TH3 ZDkd 13,z) ». 1% |
5 5 2

w

Sample answer: When one variable has the same coefficient
or its opposite in each equation. The system

3x+2y—4z= -5

2x + 2y +3z=138

Sx =2y —T7z=-9

can be solved by eliminating y first.

L+m+n=65n=L0+m—15 0=1m; =101,

m =30 ft,n =25 ft

a. Sample answer: a = —1,b = —1,c = —1; Use
elimination on equations 1 and 2.

b. Sample answer: a = 4, b = 4, ¢ = 5; The solution is
(3 -52)

c. Sample answer: a = 5,b =5, ¢ = 5; Use elimination on
equations 1 and 2.

350 ft?

a r+l+i=12,250r+4l+2i=32,r=21+2i

b. 8roses, 2 lilies, 2 irises

¢. no; Sample answer: 8 roses, 4 lilies, 0 irises;
8 roses, 0 lilies, 4 irises; 8 roses, 3 lilies, 1 iris

a =12,b = —4, ¢ = 10; These values are the only ones

which can satisfy the linear system at (—1, 2, —3).

t+a=g,t+b=a,2g=3b;5 tangerines

Selected Answers A3



1.4 Maintaining Mathematical Proficiency (p. 36)

45. 9m’>+ 6m + 1
49. g(x) = —|x] +5

47. 16 — 8y + y?
51. g(x) =3]x| — 15

Chapter 1 Review (pp. 38-40)

1.

A4

y

4
{fo) =x + 3] A\
2 y=)a>
Cx
-4/ -2 2 4

The graph of fis a translation 3 units up of the parent linear
function.
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The graph of g is a translation 1 unit down of the parent
absolute value function.
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The graph of 4 is a vertical shrink by a factor of % of the
parent quadratic function.
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The graph of & is a translation 3 units up of the parent
constant function.
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The graph of fis a reflection in the x-axis followed by
a translation 3 units down of the parent absolute value
function.
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The graph of g is a vertical stretch by a factor of 3 followed
by a reflection in the x-axis and a translation 3 units left

g(x) = —|x + 4] 8. g(x)=%|x|+2

gx)y=—x—-3 10. y =0.03x + 1.23

y = 0.35x; 15.75 mi 12. 4,-2,1)

(5 -2.2) 14, O +4y,y, -7 -5y

no solution 16. (—11,—8,3) 17. (—16,12,10)
200 student tickets, 350 adult tickets, and 50 children under
12 tickets

Chapter 2

Chapter 2 Maintaining Mathematical

10.
13.

Proficiency (p. 45)
;

I 2.t 3 36

3 : 4.5 5 -10

8 7. about 6.32 8. about 8.06 9. about 2.24

about 12.65 11. 10 12. about 15.30

d = |b — al; yes; Find the distance between the two
y-coordinates by subtraction. Take the absolute value of the
result, because distance is always positive. This is possible
because when x; = x,, the distance formula simplifies as
shown.

d= \/(x2 —x)? + () — y)?
d=\(, —y)

d:|)’2_)’||

2.1 Vocabulary and Core Concept Check (p. 52)

1.

parabola



2.1 Monitoring Progress and Modeling with 11. The graph of g is a translation 7 units right and 1 unit up of

Mathematics (pp. 52-54) the graph of f.
3. The graph of g is a translation 3 units down of the graph of f. A Yy 4 4
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5. The graph of g is a translation 2 units left of the graph of f. | .
13. A; The graph has been translated 1 unit right.
LR EZ S 15. C; The graph has been translated 1 unit right and 1 unit up.
g 4 f 17. The graph of g is a reflection in the x-axis of the graph of f.
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23.

25.

27.

29.

31.
33.
35.

37.

39.

41.

43.
45.

47.

A6

The graph of g is a vertical shrink by a factor ofé followed
by a translation 4 units down.
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The graph is a reflection in the x-axis, not y-axis; The graph
is a reflection in the x-axis and a vertical stretch by a factor
of 6, followed by a translation 4 units up of the graph of the
parent quadratic function.

The graph of fis a vertical stretch by a factor of 3 followed
by a translation 2 units left and 1 unit up of the graph of the
parent quadratic function; (—2, 1)

The graph of fis a vertical stretch by a factor of 2 followed
by a reflection in the x-axis and a translation 5 units up of the
graph of the parent quadratic function; (0, 5)

gx) = —4x22+ 2;(0,2)

gx) = 8(%x> —4;(0, —4)

C; The graph is a vertical stretch by a factor of 2 followed

by a translation 1 unit right and 2 units down of the parent
quadratic function.

D; The graph is a vertical stretch by a factor of 2 and a

reflection in the x-axis, followed by a translation 1 unit right

and 2 units up of the parent quadratic function.

F; The graph is a vertical stretch by a factor of 2 and a

reflection in the x-axis followed by a translation 1 unit left

and 2 units down of the parent quadratic function.

Subtract 6 from the output; Substitute 2x2 + 6x for f(x);

Multiply the output by —1; Substitute 2x> + 6x — 6 for A(x);

Simplify.

h(x) = —0.03(x — 14)> + 10.99

_ =5

1089

b. The domainis 0 < x < 66 and the rangeis 0 <y < 5;
The domain represents the horizontal distance and the
range represents the height of the fish.

a y (x—33)2+5

c. yes; The value changes to —%; The vertex has changed
but it still goes through the point (0, 0), so there has been a
horizontal stretch or shrink which changes the value of a.

a a=2,h=1,k=6gx)=2(x -1 +6

b. g(x) = 2f(x —1) + 6; For each function, a, h, and k are
the same but the second function does not indicate the
type of function that is being translated.

c. a=2,h=1,k=3;gx) =2x—12+3;

g(x) = 2f(x — 1) + 3; For each function, a, 4, and k are
the same, but the answer in part (b) does not indicate the
type of function that is being translated.

d. Sample answer: vertex form; Writing a transformed
function using function notation requires an extra step of
substituting f(x) into the newly transformed function.

Selected Answers

49.

2.1
51.
2.2

2.2

11.

a vertical shrink by a factor of %

Maintaining Mathematical Proficiency (p. 54)
4.4
Vocabulary and Core Concept Check (p. 67)

If a is positive, then the quadratic function will have a
minimum. If a is negative, then the quadratic function will
have a maximum.

Monitoring Progress and Modeling with
Mathematics (pp. 67-64)
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27.

31.
33.
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39.
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43.
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53.
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Both functions have an axis of symmetry of x = 2.
The formula is missing the negative sign; The x-coordinate
of the vertex is
x= b= 23,

2a 2(4)
(25, 18.5); When the basketball is at its highest point, it is
25 feet from its starting point and 18.5 feet off the ground.

B

The minimum value is —1. The domain is all real numbers
and the range is y 2 —1. The function is decreasing to the
left of x = 0 and increasing to the right of x = 0.

The maximum value is 2. The domain is all real numbers and
the range is y < 2. The function is increasing to the left of

x = —2 and decreasing to the right of x = —2.

The maximum value is 15. The domain is all real numbers
and the range is y < 15. The function is increasing to the left
of x = 2 and decreasing to the right of x = 2.

The minimum value is —18. The domain is all real numbers
and the range is y = —18. The function is decreasing to the
left of x = 3 and increasing to the right of x = 3.

The minimum value is —7. The domain is all real numbers
and the range is y = —7. The function is decreasing to the
left of x = 6 and increasing to the right of x = 6.
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a. Im

b. 325m

c. The diver is ascending from O meters to 0.5 meter and
descending from 0.5 meter until hitting the water after
approximately 1.1 meters.

A = w20 — w) = —w? + 20w; The maximum area is

100 square units.

A y 4
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p =2, g = —6; The graph is decreasing to the left of x = —2
and increasing to the right of x = —2.

p = 4, g = 2; The graph is increasing to the left of x = 3 and
decreasing to the right of x = 3.

the second kick; the first kick

no; Either of the points could be the axis of symmetry,

or neither of the points could be the axis of symmetry.

You can only determine the axis of symmetry if the
y-coordinates of the two points are the same, because

the axis of symmetry would lie halfway between the

two points.

$1.75

All three graphs are the same; f(x) = x2 + 4x + 3,
g)=x*+4x+3

no; The vertex of the graph is (3.25, 2.1125), which means

the mouse cannot jump over a fence that is higher than
2.1125 feet.

Selected Answers

75.

77.

79.

2.2
81.
2.3

2.3

11.

13.

140

120

100

80

Height (m)

60

40 i

20 /

X
0 AN

0 20 40 60 80 100 120 140
Distance (m)

The domain is 0 < x < 126 and the range is 0 < y < 50; The
domain represents the distance from the start of the bridge on
one side of the river, and the range represents the height of
the bridge.

no; The vertex must lie on the axis of symmetry, and (0, 5)
does not lieonx = —1.

a. about 14.1%; about 55.5 cm’/g
b. about 13.6%; about 44.1 cm?/g

¢. The domain for hot-air popping is 5.52 < x < 22.6, and the
range is 0 < y < 55.5. The domain for hot-oil popping is
5.35 £x<21.8, and the range is 0 < y < 44.1. This means
that the moisture content for the kernels can range from
5.52% to 22.6% and 5.35% to 21.8%, while the popping
volume can range from O to 55.5 cubic centimeters per
gram and 0 to 44.11 cubic centimeters per gram.

Maintaining Mathematical Proficiency (p. 64)
85. 2 87. —12
Vocabulary and Core Concept Check (p. 72)
focus; directrix

Monitoring Progress and Modeling with
Mathematics (pp. 72-74)

4 83. no solution

1 1 1

y = sz 5. y=—g* 7. y= ﬂxZ

—_1
Y= "%
A, B and D; Each has a value for p that is negative.
Substituting in a negative value for p iny = 4Lx2 results in a

P

parabola that has been reflected across the x-axis.

The focus is (0, 2). The directrix is y = —2. The axis of
symmetry is the y-axis.

y
8
6
X /
\ a /
N\ /
2¢(0, 2‘)
N
-6 | -4 |2 2 4 6 x
\
-
y=-2j—




15. The focus is (=5, 0). The directrix is x = 5. The axis of
symmetry is the x-axis.

I T[]

S~ ¢ (=3
\_5' 0\ \

— - —4 | =2 2 4 6 X

/
A8
e |
a7 ‘

17. The focus is (4, 0). The directrix is x = —4. The axis of
symmetry is the x-axis.

y
X = _4J ~ >
3 8
Pl
4
(4, 0)
3
-6 -2 2 4 X
‘—4
| ™
-8
N
-

19. The focus is (0, —%) The directrix is y = % The axis of
symmetry is the y-axis.

v
21 1
Y =3
-4 |2 2 \ 4x
lﬁi(ol -5
[\
[ \
A
}78

21. Instead of a vertical axis of symmetry, the graph should have
a horizontal axis of symmetry.

y
6
4 S/
///
21 /
(1.5, 0)
-2 2 4 | x
-2
N
‘—4 \\
x = —1.5] ‘_6

23. 9.5in.; The receiver should be placed at the focus. The
distance from the vertex to the focus is p = 34—8 =95in.

25. y= %xz 27. x = —%yz 29, x = %yz
31 x =2

37 x= 12— 4

33. y= —%xz 35 y= %xz

39. y=ix% +1

41.

43.

45.

47.

49.

51.

2.3
55.
59.
2.4

24

11.
15.

17.
21.

23.
25.

27.

29.

31.

The vertex is (3, 2). The focus is (3, 4). The directrix is

y = 0. The axis of symmetry is x = 3. The graph is a
vertical shrink by a factor of % followed by a translation

3 units right and 2 units up.

The vertex is (1, 3). The focus is (5, 3). The directrix is

x = —3. The axis of symmetry is y = 3. The graph is a
horizontal shrink by a factor of i followed by a translation 1
unit right and 3 units up.

The vertex is (2, —4). The focus is (%, —4). The directrix
isx = % The axis of symmetry is y = —4. The graph is a
horizontal stretch by a factor of 12 followed by a reflection
in the y-axis and a translation 2 units right and 4 units down.

=1 .
x= 5.Zy ; about 3.08 in.

As |p| increases, the graph gets wider; As |p| increases,
the constant in the function gets smaller which results in a
vertical shrink, making the graph wider.

I N
y 4x 53. x 4py

Maintaining Mathematical Proficiency (p. 74)

y=3x—-7 5. y=-—p+3

y =3.98x + 0.92

Vocabulary and Core Concept Check (p. 80)

A quadratic model is appropriate when the second

differences are constant.

Monitoring Progress and Modeling with

Mathematics (op. 80-82)

y=-3x+22+6 5 y=0.060(—3)2+2

y=—1x+62—12 9. y=—4x-2x—4)
=5 =12 +6) 13, y=2250x + 16)x +2)

If given the x-intercepts, it is easier to write the equation in

intercept form. If given the vertex, it is easier to write the
equation in vertex form.

y = —16(x — 3)2 + 150 19. y = —0.75x(x — 4)

The x-intercepts were substituted incorrectly.

y = alx = p)x = q)

4=a3+1)3B-2)

a=1

y=x+Hx—2)

S(C) = 180C?; 18,000 Ibs

intercept form; The three points can be substituted into

the intercept form of a quadratic equation to solve for a,
and then the equation can be written. This method is much
shorter than writing and solving a system of three equations,
although it can only be used when given the intercepts.

7,
L
®
(o]
~+
®
(%
>
5
g
®
L
W

a. parabola; not a constant rate of change

b. h=—162+ 280

d. The domain is 0 < ¢ < 4.18 and represents the time the
sponge was in the air. The range is 0 < & < 280 and
represents the height of the sponge.

c. about 4.18 sec

quadratic; The second differences are constant;
y = —2x> + 42x + 470

neither; The first and second differences are not constant.
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33. a. The vertex indicates that on the 6th day, 19 people were 4. g = dx+52-2
absent, more than any other day. ¢
b. y=—0.5(10 — 6)2 + 19; 11 students 5. 8 =(-x+27-2(-x+2)+3=x"—2x+3
6. The minimum value is —4; The function is decreasing to the

¢. From O to 6 days, the average rate of change was
left of x = 1 and increasing to the right of x = 1.

3 students per day. From 6 to 11 days, the average rate

of change was —2.5 students per day. The rate at which o

students were missing school was changing more rapidly

as more became ill, in comparison to when the students 6

were becoming well. \ |
35. y = —16x% + 6x + 22; after about 1.24 sec; 1.375 sec | |
37. 155 tiles \\ I’
2.4 Maintaining Mathematical Proficiency (p. 82) \ |
39. @—2)x— 1 41. 5(x +3)(x —2)
Chapter 2 Review (pp. 84-86)

IS
-
—~—
=
|
S
=

1. The graph is a translation 4 units left of the parent quadratic

function. ~
Sy =1
A 44y
7. The maximum value is 35; The function is increasing to the
\ / 8 left of x = 4 and decreasing to the right of x = 4.
\ / ,
\ Summar
4 ‘36 A \(4, 35)
\
\ / 32
(900 = (x + 27 2 | // \
[ ‘28
- - -4 | -2 X
‘ / \
L SN \
2. The graph is a translation 7 units right and 2 units up of the \20
parent quadratic function. }16 \
o \\ II : I/ \\\
’ \ / °If \
6 4
\ /
4 -2 ,I 2 6 \\ 10 | x
SN
2 [g(x):xf7)2+2] ’ \
T 111 | erpraiil|
-2 2 4 | 6 | 8 10 12x 4 Y
12 8. The minimum value is —25; The function is decreasing to

. . the left of x = —2 and increasing to the right of x = —2.
3. The graph is a vertical stretch by a factor of 3 followed by a

reflection in the x-axis and a translation 2 units left and 1 unit A y 4
down. 3 \6 | -2 2 | ax
7 \
\ x=-2)| [
-4 | -2 X \ }78
2 \ | /
[\ \ }12 /
-16
[\ ‘
= \ |
L]
ANEE HRRE a

glx) = -3(x +4)2 -1

9. 2.25in.
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10. The focus is (0, 9), the directrix is y = —9, and the axis of
symmetry is x = 0.

R Y
‘18
|
|
12
(0, 9)
6
N P
~ _~
—18 12 | -6 6 12 | 18 | x
-6 y=-9
| ——
—‘12
|
—‘18
=~ |
} e

11. x=*%y2 12. yzfé(x72)2+6
B.oy=C-102-4 14 y=-2x+Dx-5)

15. y=4x2+5x+ 1
16. y = —16x% + 150; about 3.06 sec

Chapter 3

Chapter 3 Maintaining Mathematical
Proficiency (p. 97)

L3V o2 a7 3 VL4 T3 5 32
8 10 7
6. —@ 7. —4V5 8. 42 9. (x—6)x+6)

10. (x — 3)(x + 3) 11. 2x —5)(2x +5)
13. (x + 14)2 14. (7x + 15)2
15. a=16andc=1,a=4andc=4,a=1andc = 16;
2Vac = 8
3.1 Vocabulary and Core Concept Check (p. 99)
1. Use the graph to find the x-intercepts of the function.
3.1 Monitoring Progress and Modeling with
Mathematics (pp. 99-102)
3. x=—landx= -2 5. x=3andx = —3
7. x=-—1 9. no real solution
13. s = =12 15. z=1landz =11
19. no real solution 21. A,B,andE

23. The * was not used when taking the square root;
20+ 12 +3=201;2(x+ 1)2=18; (x + 1)2 = 9;
x+1==*3;x=2andx = —4

2 —

25. a. Sample answer: x> =16 b. x2=0

12. (x — 11)2

11. no real solution
17. x=1=V2

c. Sample answer: x> = —9
27. x=-3 29. x=6andx=2 31. n=0andn==6
33. w=12andw =2 35. x=4 37. x=3
39. u =0andu = —9; Sample answer: factoring because the

equation can be factored

41. no real solution; Sample answer: square roots because the
equation can be written in the form u? = d

43. x = 6 and x = 2; Sample answer: square roots because the
equation can be written in the form u? = d

45. x = —0.5 and x = —2.5; Sample answer: factoring because
the equation can be factored

47.
51.
55.
59.

61.
63.

65.
67.

69.

71.
73.

75.
3.1
71.
81.
3.2

3.2

13.
17.
21.
29.
33.
39.
45.

47.
51.
57.
63.

x=—2andx = —4 49. x=3andx = —10
x=3andx = —2 53. x=—11

fx) = x2 — 19x + 88 57. $5.75; $1983.75

a. h() = —16¢2 + 188; about 3.4 sec

b. 80 ft; The log fell 80 feet between 2 and 3 seconds.
0.5 ft or 6 in.

The 20-foot wave requires a wind speed twice as great as the
wind speed required for a 5-foot wave.

x = 34.64; about 207.84 ft, 277.12 ft, 173.20 ft, and 300 ft
the rock on Jupiter; Because the first term is negative, the

height of the falling object will decrease faster as g gets
larger.

Flea Jump

I I I 1
y = —0.189x% + 2.462x|

/
VAR
/

0 6 12 x
Distance (inches)

(

-

O N B O OX

Height (inches)

The vertex (6.5, 8.0) indicates that the flea’s maximum jump
is 6.5 inches away from and 8.0 inches above the starting
point. The zeros x = 13 and x = 0 indicate when the flea is
on the ground.

you; The function does not cross the x-axis.
a. mn=da’andm+n=0
b. m=V—a?=aV-1,
n=-V—a=—-aV—1;
m and n are not real numbers.
60 ft
Maintaining Mathematical Proficiency (p. 102)
X3+ 4x2+6 79. —3x3+ a2 —15x+ 9
10x3 — 2x% + 6x 83. —44x3 + 33x% + 88x
Vocabulary and Core Concept Check (p. 708)

wn
o
(0]
(o]
-+
(0]
o
>
=]
g
(0]
=
W

. i =V—1 and is used to write the square root of any negative

number.

Add the real parts and the imaginary parts separately.
Monitoring Progress and Modeling with
Mathematics (pp. 708-110)

6i 7.3V2 9.8 11. —16iV2
x=2andy=2 15. x=—-2andy =4
x=T7andy= —12 19. x=6andy =28

1342 23 9+11i 25 19 27. 4+2i
—4-14i 31 a. —4+5i b 2V2 +10i
(12 + 2i) ohms 35. (8 + i) ohms 37. =3 —15i
14—5  41. 20  43. —27 — 36i

Distributive Property; Simplify; Definition of complex
addition; Write in standard form.

6—TH)— @4 —-3)=2—4i 49, x = *3i
x=*iV7 53 x=+2iV5 55 x=+i\2
x=+6i 59, x==*3iV3 6l x=+4i\V3
i% can be simplified;

15=3i +10i —=2i?=15+7i +2=17+7i

Selected Answers A11



65.

67.

a. =8 b. 12—-10i ¢ 21i d. 41+3i e —9i

f. -9+23i g 14 h. 14i

Real
numbers

-8 12 — 10i 21

14 41 + 3i —9i
-9 + 23i 14i

Imaginary
numbers

Pure imaginary
numbers

Powers .

of i

5| 6 i7 89| 10| 11|12

Simplified
form

i|=1|—=i||i|—-1|—=i|l|i|—1|—i|]1

69.
75.

77.

3.2
79.
3.3

33

13.

19.
23.

27.

31.
37.

39.

41.

43.

45.
47.

A12

The results of i” alternate in the pattern i, —1, —i, and 1.
—28 + 27i 71. —15—25i 73. 9+ 5i

Sample answer: 3 + 2i and 3 — 2i; The real parts are equal
and the imaginary parts are opposites.

a. false; Sample answer: (3 — 5i) + (4 + 5i) =7
b. true; Sample answer: (3i)(2i) = 6i2 = —6
¢. true; Sample answer: 3i = 0 + 3i
d. false; Sample answer: 1 + 8i
Maintaining Mathematical Proficiency (p. 170)
yes 81. no 83. y=2(x+32-3
Vocabulary and Core Concept Check (p. 176)
b 2

5
Monitoring Progress and Modeling with
Mathematics (pp. 176-118)
5. x=9%V5
_—1x5V3

2
15. 9; (x — 3)?
21. 4;x2+4x+ 4

25. x=-3+V6

_—9=*V8s

2
r=-2%2 33 x=-3*i 35 x=5+2V7
36 should have been added to the right side of the equation
instead of 9; 4x2 4+ 24x — 11 = 0; 4(x2 + 6x) = 11;
4(x2 4+ 6x +9) =11 + 36;4(x + 3)2 =47,
(x+3)2—‘t1—7;x+3= i\gﬁ;x= —3r@;

_ —6+tV47
x=_2=V
2
yes; All of the steps would be the same as with two real
solutions, with the exception of the constant being negative
when you take the square root.

x=9andx = —1

y =12 = 10i 9. w 11. 25; (x + 5)2

1. 23

36; (y — 6)? ! 2

169, 13\2
12w+ )
36; x2 + 12x + 36

x=-2+V6 29, ;

factoring; The equation can be factored; x = 7 and x = —3
square roots; The equation can be written in the form u? = d,
x=—8andx =0

factoring; The equation can be factored; x = —6

completing the square; The equation cannot be factored or

o=
S

written in the form u? = d; x = —1 *

Selected Answers

49. square roots; The equation can be written in the form u? = d;
x=*10

51, x=-5+5V3 53 x=-2+2V21

55. flr)=(x—4)2?+3;4,3)

57. gx)=(x+ 62+ 1;(—6,1)

59. h(x) = (x + 1)2 — 49; (—1, —49)

61 9= x =3 + 5 (3.3)

63. a. 22ft b. about 2.1 sec

65. a. $3600 b. y= —(x— 10)2 + 3600

¢. Sample answer: vertex form; The vertex of the graph
gives the maximum value.

k.

67. Sample answer: Complete the square to find the vertex.
Factor it into intercept form to find the two roots, find
their average to obtain the time when the water reaches
its maximum height, and then substitute the time into the
function. Use the coefficients of the original function

y = f(x) to find the maximum height,f( —%); 125.44 ft

69. no; The problem cannot be solved by factoring because the
answers are not rational.
_ —bxVb*—4c
2

3.3 Maintaining Mathematical Proficiency (p. 778

75. y< -1 77. s 2 =20

-1 -20
ottt
23 -21 -19 -17°

71. x 73. x=0.896 cm

79. vy A

5

/Lh(x = 2x(x — 3))
[
3,0

81. vy

Ao

/i

100 1x =1
Ly e A
(—10, 0) Vi (12,0
: 4 8 X
|
1
1

g
242)

é \

00

(00 = 20 + 10)(x — 12)#4-/
N O

AL
3.4 Vocabulary and Core Concept Check (p. 127)
—b = Vb* — 4ac

2a
3. There will be two imaginary solutions.

3.4 Monitoring Progress and Modeling with
Mathematics (pp.727-130)

1.

5. x=3andx=1 7. x=-3xiV6 9. x=7
11. x:_l%"\/ﬁ 13. x=5 15. x:#



17.
21.
23.

25.
29.

31.

33.

35.
37.
39.
41.
45.
47.

49.

51.

53.

55. x

57. x

59.
65.

67.

69.
71.
73.

z=6+V30

400; tworeal: n =3 andn = —2
5+ 3iV15
8

19. 0; onereal: x = —6

—135; two imaginary: x =

27. A

C; The discriminant is negative, so the graph has no
x-intercepts.

0; one real: x = —4

A; The discriminant is positive, so the graph has two
x-intercepts. The y-intercept is —9.

The i was left out after taking the square root;

Y= —10EV—-196 _ —10* 14i _ 547

2
Sample answer: a=1andc =5;x2+4x+5=0

Sample answer: a =2andc = 4;2x2 —8x +4 =0
Sample answer: a =5andc = —5;5x2+ 10x+ 5 =0
—5x2+8—12=0 43. -T2+ 4x—-5=0
3x24+4x+1=0

x = *2V2; Sample answer: square roots; The equation can
be written in the form u?> = d.

x =9 and x = —3; Sample answer: factoring; The equation
can be factored.

x = 3 and x = 4; Sample answer: factoring; The equation
can be factored.

x=5=%iV2; Sample answer: completing the square;
Factor out 5, and ¢ = 1 and b is an even number.

_ —9+133
B 8

b is not an even number, the equation cannot be factored, and

it cannot be easily written in the form u? = d.

_—1xV5
2
an even number, the equation cannot be factored, and it

cannot be easily written in the form u?> = d.
x=6 61. about 5.67 sec 63.

a. 203
y = —16x2+ 105x + 30
y = —16x2+ 100x + 30

0

; Sample answer: Quadratic Formula; a # 1,

; Sample answer: Quadratic Formula; b is not

about 0.17 sec

7

0

Both rockets start from the same height, but your friend’s
rocket does not go as high and lands about a half of a
second earlier.

b. about 1 sec and 5.5625 sec; These are reasonable because
1+5.6
2

a. about 0.97 sec

b. the first bird; The second bird will reach the water after
about 0.98 second.

3.5 ft
a. x=6,x=-3,x=5,andx=-2 b. x==*3

Add the solutions to get _—b, then divide the result by 2 to
a

= 3.3 which is the axis of symmetry.

get Because it is symmetric, the vertex of a parabola is

—5
in the middle of the two x-intercepts and the x-coordinate of

. b
the vertex is —=—.
2a

75.

3.4
71.
81.

83.

3.5

3.5

15.
21.
27.
31.
33.
35.

37.

39.

41.

43.
47.
49.
51.

If x = 3i and x = —2i are solutions, then the equation can

be written as a(x — 3i)(x + 2i) = ax? — aix + 6a. a and ai
cannot both be real numbers.

Maintaining Mathematical Proficiency (p. 130)

4,5) 79. no solution

4yAL
L a2
-4 2 |f \ 2 6 | x
[ [
rL}//:—xz-%—Zx+1}
Il\“ \\/
|
v oYY N
\\ A ‘10 y ]
\ A/
\ 1/
|/ @:0.5x2+2x+5}
(-2,3)
2
| x=-2
— — 2 4 x
(2N

Vocabulary and Core Concept Check (p. 136)
There could be no solution, one solution, or two solutions.
Monitoring Progress and Modeling with
Mathematics (pp. 736-138)

(0,2)and (—2,0)
(1, Hand 3, 1)
(3,8)and (—1,4)
(2,3)and (—2,3)
(2,7) and (0, 5)
about (—4.65, —4.71) and about (0.65, —15.29)

(=4, —4) and (—6, —4)

The terms that were added were not like terms;
0=—2x2+434x — 140;x =T orx = 10

(0, —1); Sample answer: elimination because the equations
are arranged with like terms in the same column

about (—11.31, 10) and about (5.31, 10); Sample
answer: substitution because the second equation can be
substituted into the first equation

5. no solution
11. (=4, 1)

17. (0, —8)

23. no solution

7. (—4,2)
13. (1,4)and (9,4)
19. no solution
25. AandC

29. no solution

(3, 3) and (5, 3); Sample answer: graphing because
substitution and elimination would require more steps in this
case

x=0 45. x=0.63 and x = 2.37

x=2andx =3

The graphs intersect at the vertex of the quadratic function.
d = 0.8t;d = 2.5¢%; 0.32 min
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53. no solution: m = 1; one solution: m = 0; two solutions: A ol
m=—1
| \ ]
10]” \ [
S VTN
8 (y =X+ 3} iiiﬂiiiiﬁiii
6 -4 -2\ f2 ] 4 %
U\, /
4 l y;ﬂ: A \ /
2 //, \\ "
\
N
2/ - 2 N4 10x \ |
/ \ TN
: A1)
/ y=-x+3 \ -4 4x
6 \\ -2 r/
/[ Ve
[ \ \
(= _1,2,.8,_17
‘ y=—-3x2+3x—3
yo° T 1] V
b. no solution, one solution, two solutions, or infinitely
55. Sample answer: graphing and Quadratic Formula; graphing many solutions
because it requires less time and steps than using the v
Quadratic Formula in this case e ~
. . . . /2 N
57. a. no solution, one solution, two solutions, three solutions, — /[ \
or four solutions [ )
ENER R g
NP N~~~ \, /
o \& /l
\
AN el
/ 2 N\
/ \ / AN
4
=B - 2 L/
N B4 /] \
A
L4 2 4 € X
A\ /
N N
\ /
4 y
AT TN
yar \ 1/ \
/ \ N
-4 \-2 2 4 X / \ \ /
\\ ) ,/ — ) Y /' X
= \_ Ll /
-4 NS A
A v 4 et
‘ oI
XA / \
/ \
-4 \-2 4 x
—4 -2 2 4 X \‘ ) ,/
AN / -
e 4
4

59. a. circle: x2 + y2 = 1, Oak Lane: y = —%x + %

b. (—0.6,0.8) and (0.8,0.6) c¢. about 1.41 mi
3.5 Maintaining Mathematical Proficiency (p. 138)
61. x>3

I I I I S
T T T T O T T T T
3

-1 1
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63. x

IN

1 1 &
T T hd T T T
4

g 6 _
65. y<x—2
3.6 Vocabulary and Core Concept (p. 744)

1. The graph of a quadratic inequality in one variable consists
of a number line, but the graph of a quadratic inequality in
two variables consists of both the x- and y-axis.

3.6 Monitoring Progress and Modeling with
Mathematics (pp. 144-146)

3. C; The x-intercepts are x = —1 and x = —3. The test point

(—2, 5) does not satisfy the inequality.

-4

5. B; The x-intercepts are x = 1 and x = 3. The test point (2, 5)
does not satisfy the inequality.

7. . y
2
-4 2 '\ 2 | 4x
\
II_Z Y
)
4
\|
9 A y A
\ 2 ]
-6 | -4 - 2 124 6x
1 1
2 I
\ ]
\ 1
T
\ 6 !
\ /
A4
10
\
1. [ AA 13. A ALy
\ 1 ! Iy
\ Al ’
\ I ) l. 6
4 1 {
- - - 2] \ 1 4
\ / \ !
\ / \\ I,
-6 =6 -4\, x
} »
15. y > f(x)
17. The graph should be solid, not dashed.
y
Ll
-4 [-2 2 | 4x
L[] L[]

19. The solution represents weights that can be supported by

21.

23.

25.

27.
33.
37.
41.
43.
45.

47.

shelves with various thicknesses.

Hardwood Shelf

w
5000 |—

W< 1152 71

/

Weight (lbs)
N WD
o O O
888

-
o
o
o

o
o

2 4 6 x
Thickness (in.)

N g

277 y > 2x2
[ 1]

-2y \2 x|

y<-—x2+1
172 \IW—J

~
-

y22x2+x-5

wn
o
(0]
(o]
-+
(0]
o
>
=]
g
(0]
=
W

-

~——
-

/

4
.,

y<—x2+5x+ 10

~$<x<2 29. x<dorx27 3L —05<x<3

x< —2orx >4 35. about 0.38 < x < 2.62

x< —Torx>—1 39. —23x£§

aboutx < —6.87 or x > 0.87
b. x <xjorx>x,

a X <x<x . X <x<x,

about 55 m from the left pylon to about 447 m from the left

pylon

a. 0.0051x% — 0.319x + 15 < 0.005x% — 0.23x + 22,
16 <x <70

b. A(x) < V(x) for 16 < x < 70; Graph the inequalities only
on 16 < x < 70. A(x) is always less than V(x).

¢. The driver would react more quickly to the siren of an
approaching ambulance; The reaction time to audio
stimuli is always less.
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49.

51.
53.

3.6
55.

57.

59.

0.00170x> + 0.145x + 2.35 > 10, 0 < x < 40; after about
37 days; Because L(x) is a parabola, L(x) = 10 has two
solutions. Because the x-value must be positive, the domain

requires that the negative solution be rejected.
2 _
3

a. yes; The points on the parabola that are exactly 11 feet
high are (6, 11) and (14, 11). Because these points are
8 feet apart, there is enough room for a 7-foot wide truck.
b. 8ft c¢. about11.2ft

Maintaining Mathematical Proficiency (p. 146)

a. 10.67 square units  b. 22—6 =~ 85.33 square units

Y, 4
\' /
\ |
\ /
(0, 0) (4, 0)
- 6 X
‘2\ /
}4
|

The maximum value is —1; The function is increasing to the
left of x = —3 and decreasing to the right of x = —3.

The maximum value is 25; The function is increasing to the
left of x = —2 and decreasing to the right of x = —2.

Chapter 3 Review (pp. 148-150)

1.

° S mw

15.

17. x

19. x=

21.
22.
23.

24,

25.

26.

2. x==*2

x=2andx = —8 4. x=6andx =2.5

(x + 18)(x + 35) = 1260; x = 10; 28 ft by 45 ft
x=9andy=-3 7. 5-3i 8 11+ 10i
—62+11i  10. x=*=iV3  11. x= *4i

1486t 13. x= —8 + V47 14.x=#

x=4andx = —2

x=3+3V2
_5+V17
2

16. y=(x— 12+ 19;(1, 19)
18. x=05andx = —3
6 +iV3

3

40; two real solutions: x = 1 = V10
16; two real solutions: x = —5andx = —1

20. 0; one real solution: x = —3

(=2, 6) and (1, 0); Sample answer: substitution because
both equations are already solved for y

(4, 5); Sample answer: elimination because adding the like
terms eliminates y

about (—0.32, 1.97) and (0.92, —1.77); substitution because
elimination is not a possibility with no like terms

x= —0.14and x = 1.77

A16 Selected Answers

28.

29.

30.

31.

-

-
—

-~
-
~

\ fo
[y>x2+8x+167 /
I I I N 2
-10 -8 |-6 | -4 | -2 2 x
-2
8
\ |
\ |
\ A
2
[y2x2+6x+8\ /
75‘3 7‘6 - 2 x

ZE
-2 2/ N 6 x
Al \
s
L \
L1 T
|
sl \
8
oYY \|
siy A }
6‘\ ﬁ{y<x274x+8}
N
4
/ \
2
/ \
=2 [f 2 a4\ 6x
/ \ y=—x2+4x+2
Y \
N (VR ¥ [ [ 1]
\ VO
\, 8 I yS2x27x+5}
\ I L
\ \| /4
\ I
\ af N y<05x+ 21+ 1]
\ /
\ 27
\ /
-8 -6 -4 N 2.7 4 x




32.

33.
35.

-

=]

{y>2x27x+% \

3x; —2x — 1}

—
<
IV N
|

|
\

x< —S5o0rx2>4 34. x< —T7orx> -3

2
2 <L <
3_x_l

Chapter 4

Chapter 4 Maintaining Mathematical

11.

4.1

4.1

11.
17.
19.
21.

23.

25.

Proficiency (p. 155)

2x 2. 4m + 3 3. —y+6 4. x+4

i—4 6 5x 7. 64in3 8 272 ~3351f0

48 ft? 10. 457 cm? =~ 141.37 cm?

no; If the volume of a cube is doubled, the side length is
increased by a factor of V2.

Vocabulary and Core Concept Check (p. 762)
The end behavior describes the behavior of a graph as x
approaches positive infinity and negative infinity.
Monitoring Progress and Modeling with
Mathematics (pp. 162-164)

polynomial function; f(x) = 5x3 — 6x2 — 3x + 2; degree: 3
(cubic), leading coefficient: 5

not a polynomial function

polynomial function; h(x) = —V7xt + 883 + %xz +x— %;
degree 4: (quartic), leading coefficient: -V7

The function is not in standard form so the wrong term was
used to classify the function; fis a polynomial function. The
degree is 4 and fis a quartic function. The leading coefficient
is —7.

h-2)=—46 13. g® =-43 15 p(i)=%
h(x) > —asx — —ooand h(x) > —© as x — ®©

f(x) > ®asx —> —»and f(x) > ®asx — ®

The degree of the function is odd and the leading coefficient
is negative.

polynomial function; f(x) = —4x* + %x3 +V2x2 + 4x — 6;
degree: 4 (quartic), leading coefficient: —4.

y
4

4

2

e

/
-4 -2
[

S

| ——

27.

31.

33.

35.

37.

39.

N 29. R Y
|
-4 [}2 2 4'x 4 /
\ 4 2 /
\ /
IRV
4 -4 | =2 2 4 x
\ 5
\\ \
16
\ ]
y
4
- 4 X
-4,
[\
\
\
\
|
a. The function is increasing when x > 4 and decreasing
when x < 4.
b. x<3andx>5
3<x<5
a. The function is increasing when x < 0 and x > 2 and
decreasing when 0 < x < 2.
b. —1<x<2andx>2
c. x<—1
The degree is even and the leading coefficient is positive.
Vo
2
\ |
-4 4 e
\LI
\ /
-6
\
\
The degree is even and the leading coefficient is positive.
y
N
1\
L
[\
-4 |- 4 e
LA
L
-8
Ll
12
\ |
Vi sl V
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41.

43.

45.

47.

a. 2422

0 27
0

From 1980 to 2007 the number of open drive-in theaters
decreased. Around the year 1995, the rate of decrease
began to level off.

b. 1980 to 1995: about —119.6, 1995 to 2007: about
—19.2; About 120 drive-in movie theaters closed each
year on average from 1980 to 1995. From 1995 to 2007,
drive-in movie theaters were closing at a much lower
rate, with about 20 theaters closing each year.

c. Because the graph declines so sharply in the years
leading up to 1980, it is most likely not accurate. The
model may be valid for a few years before 1980, but in
the long run, decline may not be reasonable. After 2007,
the number of drive-in movie theaters declines sharply
and soon becomes negative. Because negative values do
not make sense given the context, the model cannot be
used for years after 2007.

Because the graph of g is a reflection of the graph of fin the

y-axis, the end behavior would be opposite; g(x) — — as

x — —»and g(x) > © asx — .

The viewing window is appropriate if it shows the end

behavior of the graph as x — % and x —— .

a. 6 6
-9 9 -9 9

-6 -6

6 6
-9 9 -9 9

-6 -6

6 6
-9 9 -9 9

-6 -6

y =x,y = x% and y = x° are all symmetric with respect
to the origin.

y =x% y = x* and y = x0 are all symmetric with respect
to the y-axis.

b. The graph of y = x!° will be symmetric with respect to
the y-axis. The graph of y = x!! will be symmetric with
respect to the origin; The exponent is even. The exponent
is odd.

49. f(—5) = —480; Substituting the two given points into the

A18

function results in the system of equations2 + b + ¢ —5=10
and 16 + 4b + 2¢ — 5 = 3. Solving for b and ¢ gives
f(x) = 2x3 = 7x% + 10x — 5.

Selected Answers

4.1
51.
5S.
4.2

1.

4.2

11.
13.
15.

17.
21.
23.
25.

27.
31.
33.

35.
41.
45.
47.
49.

51.
53.

5S.

57.
59.

Maintaining Mathematical Proficiency (p. 164)
—2x2 + 3xy + y? 53. 12kz — 4kw

=x3%y? + 3x%y + 13xy — 12x + 9

Vocabulary and Core Concept Check (p. 170)
The binomials could be multiplied in a horizontal format or
a vertical format. The patterns from Pascal’s Triangle could
also be used.

Monitoring Progress and Modeling with
Mathematics (pp. 170-172)

X+x+1 5. 1206 +5x* =33 + 6x — 4

a0 + 700 4+ 8x3 —9x2 + 11x — 5

=203 — 142+ 7x — 4

5x0 = 7x% 4+ 6x* + 9x3 4+ 7

-0+ 73+ 11x2 + 10x — 4

P = 47.712 + 678.5t + 17,667.4; The constant term

represents the total number of people attending
degree-granting institutions at time ¢ = 0.

35x5 + 21x* + 743 19. —10x3 + 23x2 — 24x + 18
x* —5x3 —3x2 + 22x + 20
3x — 6x* — 6x3 + 25x2 — 23x + 7

The negative was not distributed through the entire second

set of parenthesis;

=3 +4) - B +Tx—2)=x2—-3x+4—-—xX3—Tx+2
= -+ x2-10x+6

X3+ 3x2— 10x — 24 29. 123 —29x2 4+ 7x + 6

—24x3 4+ 86x2 — 57x — 20

(a +b)a—b)=a*—ab + ab — b%> = a*> — b?;

Sample answer: 24 « 16 = (20 + 4)(20 — 4)

=202 — 4
=400 — 16
= 384

X2 — 81 37. 9¢2 = 30c + 25 39. 49h2 + 56h + 16
8k3 + T2k> + 216k + 216 43. 87 + 4812 + 961 + 64
16g* — 96¢° + 216¢%> — 216 + 81

V372 + 5y*z* + 10y323 + 10y?22 + 5yz + 1

9a8 + 66a°h + 97a*h* — 88a2b® + 16b8%; Sample

answer: Pascal’s Triangle; Use Pascal’s Triangle to expand

the two binomials. Multiply the results vertically to find your

final product.

23+ 10x2 + 14x + 6

a. 5000(1 + r)3 + 1000(1 + r)? + 4000(1 + r)

b. 700073 + 25,000r% + 34,000r + 16,000; 7000 is the
total amount of money that gained interest for three
years, 25,000 is the total amount of money that gained
interest for two years, 34,000 is the total amount of
money that gained interest for one year, and 16,000 is the
total amount of money invested.

c. about $17,763.38

no; The sum of (x + 3) and (x — 3) is 2x, a monomial. The

product of (x + 3) and (x — 3) is x2 — 9, a binomial.

equivalent; They produce the same graph.

not equivalent; Although they appear to produce the same

graph, the table of values shows they are off by a constant of 1.



61.

63.

65.

4.2
67.
4.3

4.3

13.

17.

19.
21.
23.

25.
29.
33.

1 5 1 10 5 1
1 6 15 20 15 6 1
1 7 21 35 35 21 7 1
1 8 28 56 70 56 28 8 1
1 9 36 84 126 126 84 36 9 1
1 10 45 120 210 252 210 120 45 10 1

(x + 3)7 = x7 + 21x0 + 189x5 + 945x* + 2835x3 + 5103x2
+ 5103x + 2187,
(x — 5)? = x% — 45x8 + 900x7 — 10,500x6 + 78,750x>
— 393,750x* + 1,312,500x3 — 2,812,500x2
+ 3,515,625x — 1,953,125
a. 5 b.5 ¢ 9
d. g(x) + h(x) has degree m. g(x) — h(x) has degree m.
g(x) « h(x) has degree (m + n).
a. (2 — )2+ (202 = (P + y)?
(% — 2032 4+ yH) + (dady?) = x* + 222 + 4
Xt 2052 + oyt =t 4 232 + oyt
b. The Pythagorean triple is 11, 60, and 61.
c. 121 + 3600 = 3721
3721 = 3721
Maintaining Mathematical Proficiency (p. 772)
5+ 11i 69. 9—2i
Vocabulary and Core Concept Check (p. 177)
To evaluate the function f(x) = x> — 2x + 4 when x = 3,

synthetic division can be used to divide f(x) by the factor
x — 3. The remainder is the value of f(3). So, f(3) = 25.

Sample answer: 3|1 0 -2 4
3 9 21
1 3 7 25
WB—2x2—9x+18) ~(x+3)=x2—5x+6
Monitoring Progress and Modeling with
Mathematics (pp. 177-178)

XFS4—o 7 x4 XTF3
x—4

x2—1
—122x + 109 49
2 (2x + 37+ T Y Cx 124+
S° 126437+ 2R L xk 124 2
n—11+-2 15 x+3+ 18
x+5 x—3
34,2 __6
X+ x 2x + 1
x—6

D; (2)2 + (2) — 3 = 3 so the remainder must be 3.

C; (22 — (2) + 3 = 5 so0 the remainder must be 5.

The quotient should be one degree less than the dividend.
x73;ix2+3:x2+2x— 1 +ﬁ
f(=1) =37 27. f(2) =11

f(6) =181 31. f(3) =115

no; The Remainder Theorem states that f(a) = 15.

35.

37.
4.3
41.
4.4
1.
3.

4.4

9. ¢*2q — 3)(g + 6)

13.
17.
19.
21.

23.
27.
31.
35.
39.
45.

47.

49.

51.

5S.

57.

59.

61.

63.

—1.95x3 + 70.1x% — 188x + 2150
14.8x + 725

A_
T

408,563.25

= 0.13x% + 11.19x — 560.90 + —————"—
0.13x% + 11.19x — 560.90 + 77— =2,

O0<x<18

A 39. 2x+5

Maintaining Mathematical Proficiency (p. 178)
x=3 43. x= -7

Vocabulary and Core Concept Check (p. 184)
quadratic; 3x2

It is written as a product of unfactorable polynomials with
integer coefficients.

Monitoring Progress and Modeling with
Mathematics (pp. 184-186)

x(x — 6)(x + 4) 7. 3p3(p —8)(p + 8)

11. wdGw — 2)2w — 3)

(x + H(x2 — 4x + 16) 15. (g — 7)(g* + 7g + 49)
3h0(h — 4)(h2 + 4h + 16)

2142t + 5)(4¢2 — 10t + 25)

x2 4+ 9 is not a factorable binomial because it is not the
difference of two squares; 3x3 + 27x = 3x(x2 + 9)

P +6)(y—5 25 (3a®+ 8)a+6)
x—=2)x +2)(x —8) 29. 2g +3)2q —3)(g —4)
(TR +3) T2 —3) 33, (2+5)(2+4)

G2+ 92z +3)22—3) 37 3P+ 5P —4) v
()
factor 41. not a factor 43. factor fT
41 -1-20 o o
_ (]
4 20 0 o

1 -5 0 0
>
g) = x(x + 4)(x —5) ?n
6|1 -6 0 -8 48 E
6 0 0 -48 2
wn

1 0 0 -8 0
f@) = (x—6)(x —2)(x> + 2x + 4)

=711 0 —-37 84
-7 49 -84
1 -7 12 0

rx) =+ 7)x—3)x—4)

D; The x-intercepts of the graph are 2, 3, and —1.
A; The x-intercepts of the graph are —2, —3, and 1.

The model makes sense for x > 6.5; When factored
completely, the volume is V = x(2x — 13)(x — 3). For all
three dimensions of the box to have positive lengths, the
value of x must be greater than 6.5.

a*(a + 6)(a — 5); A common monomial can be factored out
to obtain a factorable trinomial in quadratic form.

(z — 3)(z + 3)(z — 7); Factoring by grouping can be used
because the expression contains pairs of monomials that have
a common factor. Difference of two squares can be used to
factor one of the resulting binomials.

(4r + 9)(16r2 — 36r + 81); The sum of two cubes pattern
can be used because the expression is of the form a® + b3,

(4n? + 1)(2n — 1)(2n + 1); The difference of two squares
pattern can be used to factor the original expression and one
of the resulting binomials.

Selected Answers A19



65. a. no; 7z%(2z + 3)(z — 2) 4.5 Monitoring Progress and Modeling with

b. no;n2 —n)(n+ 6)3n —11) ¢ yes Mathematics (pp. 794-196)
67. 0.7 million 3. z=-3,z=0,andz =4 5. x=0andx =1
69. Sample answer: Factor Theorem and synthetic division; 7. w=0andw = =V10 = *=3.16
bCalculations without a calculator are easier with this method 9. c=0,c=3,andc = +\V6 ~ +2.45 1. n=—4
ecause the values are lesser. 13. x=—3.x=0andx =2
71. k=22 y
72 -13-22 105 4
14 7 -105 30l ©0 2 0)
2 1 -15 0 i —4 -2 4 | x
73. a. (c—d)c+d)Ta+b) b, x— DX —1) / /
(@ — b¥(ab + 1)? 8
75. a. (x + 3)? + y? = 52; The center of the circle is (=3, 0) | /}
and the radius is 5. |/ ‘12
ol \ —:16
15. x=0,x=5,andx =6
/ SN\ HOO y
(-3, 0) \
ERERE x ll /A
! \
,2 \
\ / fOO \
/.ol |6 0)
-2 (0, 0) 4 X
‘—s 2‘00 \V
|
b. (x — 2)2 + y2 = 32; The center of the circle is (2, 0) and
the radius is 3. 17. x=—=3,x=0,andx =5
Py 5}00 Y
jd ™\ 4‘00 a
/ \ | / \\
(2, 0)
< - - 200 / \
\ / 3.0/ N1/ 6o
) S -6 -4 [-2 (0, 0) 416 x
Ll [ 200
: B R
c. (x—4)2+ (y + 1)? = 62 The center of the circle is 4\0 0 |
(4, —1) and the radius is 6. 6‘00 l
|
y p— p— p—
= ~_ 19. x=—-3,x=—l,andx =3
A N\ Y
/2
/ \ }16
e x R A
A\ T |
\, / \ [
N\ / \~1 9
N pd 30 \ 3,0)
} ™~ o 6 | -4 \—2 2 x
\/«
4.4 Maintaining Mathematical Proficiency (p. 186) Ig
77. x=6andx=-5 79. x=Jandx=2 |
81. x=18andx = —6 83. x=—-3andx= -7 21. C
4.5 Vocabulary and Core Concept Check (p. 194) 23. The = was not included with each factor; *1, 3, £5, £9,
*15, =45

1. constant term; leading coefficient
25. x=—-5,x=1,andx =3 27. x=—1,x=5,andx =6

A20 Selected Answers



29.
31.
35.

39.

41.
45.
47.

49.
51.

53.

55.

57.
61.
63.

65.

4.5
67.
69.

71.

4.6

4.6

11.
15.
17.

19.

21.
23.
25.
27.
29.

x=-3,x=4,andx =5

x=—4,x=-0.5,andx =6 33. —-5,3,and 4
-5, —3,and —2 37. —4,1.5,and 3

1, ”%\/ﬁ ~1.56, and_l_f\/ﬁ ~ 256

fx) =x3—7x2 4+ 36 43. f(x)=x3—10x— 12

fx) = x* — 3242 + 24x

x = —3,x =3, and x = 4; Sample answer: graphing; The
equation has three real solutions, all which can be found by
graphing to find the x-intercepts.

4 cmby 4 cmby 7 cm

The block is 3 meters high, 21 meters long, and 15 meters
wide.

a. —208 + 2522 — 280t — 2400 = 0

b. 1,2,3,4,5,6,8,10 c¢. t=S5yearsandr= 10 years
The length should be 8 feet, the width should be 4 feet, and
the height should be 4 feet.

a. k=60 b. k=33 ¢ k=6 59. x=1
x=2
The height of each ramp is % feet and the width of each ramp

is 5 feet. The left ramp is to be 24 feet in length while the
right ramp is to be 12 feet in length.

rs; Each factor of g, can be written as the numerator with
each factor of a, as the denominator, creating r X s factors.

Maintaining Mathematical Proficiency (p. 196)
not a polynomial function

not a polynomial function; The term \/x has an exponent that
is not a whole number.
V2

x = *3i 73. x = tT

Vocabulary and Core Concept Check (p. 202)
complex conjugates

Monitoring Progress and Modeling with
Mathematics (pp. 202-204)

4 5.6 7. 7 9. —1,1,2,and 4
—2,—2,1,and 3 13. —3,—1,2i,and —2i
—4,-1,2,iV2,and —iV2

2; The graph shows 2 real zeros, so the remaining zeros must
be imaginary.

2; The graph shows no real zeros, so all of the zeros must be
imaginary.

f) =x3+4x2—T7x— 10

f() =x3 = 11x2 + 41x — 51

f(x) =x3 — 4x2 — 5x + 20

f(x) =x — 8x* 4+ 23x3 — 32x2 + 22x — 4

The conjugate of the given imaginary zeros was not
included.

S =& =2 — A+ Dllx— 1 =)
=@ =M= 1) —ilex— 1) + ]
=@ =lx— 1)> — 2]
=x—-2D*—2x+1) —(—1)]
=x—-2)x2—2x+2)
=x3 22+ 22— 22+ 4x— 4
=X —4x2+6x— 4

31.

33.

35.

37.

39.

41.

43.
47.
49.

51.

Sample answer: y = x° — 4x* — x2 + 4;
y=@x—Dx+ Dx—2)x+ 2)(x —Hx + i)
= (2= D2 — D2+ 1)
(-5 HE+ 1)
=a0 +x* = 5x* =52+ 4x2 + 4
=x0—4x*—x2+ 4

Positive | Negative | Imaginary | Total
real zeros | real zeros zeros zeros

1 1 2 4
Positive | Negative | Imaginary | Total
real zeros | real zeros zeros zeros

2 1 0 3

0 1 2 3
Positive | Negative | Imaginary | Total
real zeros | real zeros zeros zeros

3 2 0 5

3 0 2 5

1 2 2 5

1 0 4 5
Positive | Negative | Imaginary | Total
real zeros | real zeros zeros zeros

3 3 0 6

3 1 2 6

1 3 2 6

1 1 4 6

C; There are two sign changes in the coefficients of f(—x).
So, the number of negative real zeros is two or zero, not four.

in the year 1958 45. in the 3rd year and the 9th year

x = 4.2577

no; The Fundamental Theorem of Algebra applies to

functions of degree greater than zero. Because the function
f(x) = 2 is equivalent to f(x) = 2x9, it has degree 0, and does

not fall under the Fundamental Theorem of Algebra.

5

5

y=Kx+3)3 /
-6

r

y=(x+3)2
-6
(
y=(x+3)%*
-6
L
y=(x+3)8
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53.

4.6
55.

57.

59.

a. For all functions, f(x) — % as x — %. When n is even,
f(x) > ®@as x — —oe, but when n is odd, f(x) - —= as
X — —®,

b. As nincreases, the graph becomes more flat near the
zero x = —3.

c. The graph of g becomes more vertical and straight near
x=4.

Deposit |Year 1| Year2|Year3|Year4
Ist Deposit | 1000 | 1000g | 1000g? | 1000g3
2nd Deposit 1000 | 1000g | 1000g2
3rd Deposit 1000 | 1000g
4th Deposit 1000

b. v = 1000g3 + 1000g2 + 1000g + 1000
c. about 1.0484; about 4.84%
Maintaining Mathematical Proficiency (p. 204)

The function is a translation 4 units right and 6 units up of
the parent quadratic function.

R VA1 4
A /

(900 = (x— 42 + 6)

24 6 s8x

The function is a vertical stretch by a factor of 5 followed by
a translation 4 units left of the parent quadratic function.

N A
-

6
6

(9 = 5(x + 4)2 \/

— -6 -4 -2 X

g = b+ 1] -3

4.7 Vocabulary and Core Concept Check (p. 209)

4.7

horizontal

Monitoring Progress and Modeling with
Mathematics (pp. 209-210)

The graph of g is a translation 3 units up of the graph of f.
Ay

\.l9/
\
\

2 ff

A22

Selected Answers

11.

13.

15.

The graph of g is a translation 2 units right and 1 unit down
of the graph of f.

44
0 L]

fl g

-2 2 4 x

[?
Y YY

B; The graph has been translated 2 units right.

D; The graph has been translated 2 units right and 2 units up.
The graph of g is a vertical stretch by a factor of 2 followed
by areflection in the x-axis of the graph of f.

[ Ay
12

8
3

EN

1
{ [
\ |
| |t
\ /
\ |/

-4 |- 2 4 x

[*] \o
Ll

The graph of g is a vertical stretch by a factor of 5 followed
by a translation 1 unit up of the graph of f.

‘uyH

f

]
8

=<

/
4

The graph of g is a vertical shrink by a factor of % followed
by a translation 4 units left of the graph of f.

[ Ay
12

~—

8

—

————
N
——

-




17.

19.

21.

23.
25.
27.

29.

31.

33.

4.7
3s.

37.

39.

gL =G+ 2+ I

AoA M4
(AN
(IR A
\ A
g 2
-4 | =2 2 X
2

The graph of g is a translation 2 units left of the graph of f.
g(x) = —x3+ x2 - 3;

-4 -2 |\ 2 4'x

|
I

| ®
2 \

The graph of g is a vertical shrink by a factor of% followed
by a reflection in the x-axis of the graph of f.

The graph has been translated horizontally to the right
2 units instead of to the left 2 units.

y

gx) = —x3+9x2 — 27x + 21

g(x) = =27x3 — 18x2 + 7

W(x) = 27x% — 12x; W(5) = 3315; When x is 5 yards, the
volume of the pyramid is 3315 cubic feet.

Sample answer: 1f the function is translated up and then
reflected in the x-axis, the order is important; If the function
is translated left and then reflected in the x-axis, the order is
not important; Reflecting a graph in the x-axis does not affect
its x-coordinate, but it does affect its y-coordinate. So, the
order is only important if the translation is vertical.

a. Om,4m,and 7m

b. (0 = —3(x — 2)(x — 6)X(x — 9)

V() = 3m(x + 3); W) = gxz(%x + 3);

W(@3) = 127 = 37.70; When x is 3 feet, the volume of the
cone is about 37.70 cubic yards.

Maintaining Mathematical Proficiency (p. 210)

The maximum value is 4; The domain is all real numbers and
the range is y < 4. The function is increasing to the left of

x = 0 and decreasing to the right of x = 0.

The maximum value is 9; The domain is all real numbers and
the range is y < 9. The function is increasing to the left of

x = —5 and decreasing to the right of x = —5.

The maximum value is 1; The domain is all real numbers and
the range is y < 1. The function is increasing to the left of

x = 1 and decreasing to the right of x = 1.

4.8 Vocabulary and Core Concept Check (p. 276)

1.

turning

4.8 Monitoring Progress and Modeling with
Mathematics (pp. 216-218)

3.
7.

11.

13.

15.

17.

A 5. B
RN
F ]
(-1,0) (2,0
4 2 2 | ax
§2
A y
|
\
\ N
(—1,0) (1, 0)|(3, 0)
4 2 2 [ 4 x
L)
}4 \\I
|
J v
L)
: 2
[\ &
F 2
[ | >
] a
(=2,0) 3,0) (5, 0) E
-4 2 4 X 2
: / m
\
Ny
EXV)
-4 |- 2 4 X
-2
|
LI
:
2N
The x-intercepts should be —2 and 1.
6 y 4
[
[N/
-4 4 X
12
~1,1,and4 19, —4,—3,and1  21. —4,3 and3

>4

Selected Answers A23



23. 18

The x-intercepts of the graph are x = —3.90, x = —0.67,
and x = 0.57. The function has a local maximum at
(—2.67, 15.96) and a local minimum at (0, —3); The
function is increasing when x < —2.67 and x > 0 and is
decreasing when —2.67 < x < 0.

25. 5

JRUEE)

N/

=5

The x-intercepts of the graph are x = —1.88, x = 0,

x = 0.35, and x = 1.53. The function has a local maximum
at (0.17, 0.08) and local minimums at (—1.30, —3.51) and
(1.13, —1.07); The function is increasing when
—1.30<x<0.17 and x > 1.13 and is decreasing when
x<—130and 0.17 <x < 1.13.

27. 9

nJ

-6 I 6

-3

The x-intercept of the graph is x = —2.46. The function has
a local maximum at (—1.15, 4.04) and a local minimum at
(1.15, 0.96); The function is increasing when x < —1.15
and x > 1.15 and is decreasing when —1.15 <x < 1.15.

29. 24

LA
RY,

—24

The x-intercepts of the graph are x = —2.10, x = —0.23,
and x = 1.97. The function has a local maximum at
(—1.46, 18.45) and a local minimum at (1.25, —19.07);
The function is increasing when x < —1.46 and x > 1.25
and is decreasing when —1.46 <x < 1.25.

31. (—0.29,0.48) and (0.29, —0.48); (—0.29, 0.48) corresponds
to a local maximum and (0.29, —0.48) corresponds to a local
minimum; The real zeros are —0.5, 0, and 0.5. The function is
of at least degree 3.

33. (1,0),(3,0), and (2, —2); (1, 0) and (3, 0) correspond
to local maximums, and (2, —2) corresponds to a local
minimum; The real zeros are 1 and 3. The function is of at
least degree 4.

A24 Selected Answers

35. (—1.25, —10.65); (—1.25, —10.65) corresponds to a local
minimum; The real zeros are —2.07 and 1.78. The function
is of at least degree 4.

|

—4 2 x

39. odd
47. 5

41. even 43. neither 45. even

0 1.25

-1
about 1 second into the stroke

49. A quadratic function only has one turning point, and it is
always the maximum or minimum value of the function.

51. no; When multiplying two odd functions, the exponents of
each term will be added, creating an even exponent. So, the
product will not be an odd function.

_ 2
53, 2, HOO= ™ b v _550,— T3 ¢ about 10.8 ft
T 2

55. V(h) = 647h — gh% about 9.24 in.; about 1238.22 in.3

4.8 Maintaining Mathematical Proficiency (p. 278)

57. quadratic; The second differences are constant.

4.9 Vocabulary and Core Concept Check (p. 223)
1. finite differences

4.9 Monitoring Progress and Modeling with
Mathematics (pp. 223-224)

f) = (x+ Dx — Dx = 2)

fo) =3 + 5 = Dx = 4)

3, f(x) = §x3 + 4x2 — %x —4

4;f(x) = =3x* =53+ 92+ 3x— 1

11. 4;f(x) = x* — 15x3 + 81x2 — 183x + 142

13. The sign in each parentheses is wrong. The x-intercepts
should have been subtracted from zero, not added.

(—6,0), (1, 0), (3, 0), (0, 54)
54 =a(0 + 6)(0 — 1)(0 — 3)
54 = 18a

a=3
S =3 + 6)(x — D)(x — 3)

° N nw



15. Sample answer:
Y= = 3)x - + 1),
Yy =3 = 3)x —Hx— 1),
y =30 = 3)x — Hx + 4);
y=alx—3)x—4x— o)
6=a2-3)2—-4H2 -0

6 =2a(2 —c¢)

3=a2—c)
3 =a
2—c

Any combination of @ and c that fit the equation will contain
these points.

17. y = 0.002x2 + 0.60x — 2.5; about 15.9 mph

19. d=1n?—3n;35

21. With real-life data sets, the numbers rarely fit a model

perfectly. Because of this, the differences are rarely
constant.

23. C,A,B,D
4.9 Maintaining Mathematical Proficiency (p. 224)

25. x=+6 27. x=3=2V3 29, x=1landx= —25
—3+1/29

1. = _ - — =7

3.ox 10

Chapter 4 Review (pp. 226-230)
1. polynomial function; i(x) = —15x7 — x3 + 2x2; It has
degree 7 and has a leading coefficient of —15.
2. not a polynomial
3. yA 4. y

|
N]
I,
]
X

6. 4x3 —4x2 —4x— 38 7. 3x* + 33 —x2—-3x+ 15
8 2x2+ 11x+1 9. 2y3 + 10y? + 5y — 21
10. 8m3 + 12m2n + 6mn? + n? 11. 3+ 352 — 10s — 24
12. m* + 16m3 + 96m? + 256m + 256
13. 24355 4+ 810s* 4+ 1080s3 + 720s2 + 240s + 32
14. 26+ 625+ 154 +203 + 1522+ 62+ 1

4x —3 Tx + 43
Cx— . X2+ 22— 10+ ———
15 x =1 24+2x+1 16. 2%+ 2= 10 X+x+4
340 _ 233 _
17. x° —4x* + 15x — 60 + —— 18. g(5) = 546
x+ 4

19. 8(2x — D(dx2 4+ 2x + 1)
21. (a—2)(a+2)Ra—T)

20. 2z(z2 = 5)(z— D@+ 1)

22. 501 2 0-27-54
-2 0 0 54
1 0 0 -27 0
f) =x+2)(x—3)x2+3x+9)
23. x=—4,x=—2,andx =3
24, x=—4,x=—-3,andx =2
25. f(x)=x3—=5x2+5x—1
26. f(x) = x* — 5x3 + x2 4+ 25x — 30
27. f(x) = x* = 9x3 + 11x%2 4+ 51x — 30
28. The length is 6 inches, the width is 2 inches, and the height
is 20 inches; When 4 (¢ — 4)(34 + 2) = 240, /= 6.
29. f(x)=x>—5x2+ 11x— 15
30. f(x) =x* —x3+ 1422 — 16x — 32
31. f(x) =x*+ 723 + 6x2 — 4x + 80

32. Positive | Negative | Imaginary | Total
real zeros | real zeros zeros zeros
2 0 2 4
0 0 4 4
33. Positive | Negative | Imaginary | Total
real zeros | real zeros zeros zeros
1 3 0 4
1 1 2 4 (7,
. . . ()
34. The graph of g is a reflection in the y-axis followed by a o
translation 2 units up of the graph of f. Q
[N Yar! g
g If >
=)
("))
-2 \ 2 X E
2 \ m
[ \ a
[ )
Y Y

35. The graph of g is a reflection in the x-axis followed by a
translation 9 units left of the graph of f.

A4
|
\
\

N
—

Q

36. g(0) = o (x =3 +3x—3) -5
37. g)=x*+23 -7

Selected Answers A25



38.

39.

40.

N

-5

The x-intercept of the graph is x = —1.68. The function
has a local maximum at (0, —1) and a local minimum at
(—1, —2); The function is increasing when —1 <x <0
and decreasing when x < —1 and x > 0.

12

0

-6

The x-intercepts of the graph are x = 0.25 and x =~ 1.34.
The function has a local maximum at (—1.13, 7.06) and
local minimums at (—2, 6) and (0.88, —3.17); The function
is increasing when —2 <x < —1.13 and x > 0.88 and is
decreasing when x < —2 and —1.13 <x < 0.88.

odd 41. even 42. neither

8. f() = Hx + Hx — Hx - 2)

44.

3;f(x) = 2x3 — 7x* — 6x

Chapter 5

Chapter 5 Maintaining Mathematical

10.

13.

5.1

5.1

15.
19.

21.

23.

25.
33.
39.

A26

Proficiency (p. 235)

1 8w? m!0
7 2. 3. — 4. 3x3 5. — 6. —
Y " x3 * 2 e
y=2—4x 8. y=3+3x 9.y=gx+%
5 8x—3 15 — 6x
= 11. y= 12, y=——
Y x+3 Y 4x Y Tx

yes; Sample answer: When simplifying x3 « (x2)2, you must
first apply the Power of a Power Property and then apply the
Product of Powers Property.

Vocabulary and Core Concept Check (p. 241)

1
ot

When a is positive, it has two real fourth roots, +a, and
one real fifth root Va. When a is negative, it has no real
fourth roots and one real fifth root, va.
Monitoring Progress and Modeling with
Mathematics (pp. 241-242)
2 7. 0 9. -2 11. 2 13. 125
-3 17
The cube root of 27 was calculated incorrectly;
2723 = (2713) =32 =9
B; The denominator of the exponent is 3 and the numerator
is 4.

A; The denominator of the exponent is 4 and the exponent is

negative.

8 27. 0.34 29. 2840.40 31. 50.57
r=372ft 35. x=5 37. x= —7.66
x= =217 41, x = *2 43. x==*3

Selected Answers

45.
47.

5.1
51.

5.2

5.2

13.
23.

31.

37.
45.
47.

49.

5S.

57.

63.

67.
71.

73.
75.

77.
79.

81.

potatoes: 2.4%; ham: 3.7%; eggs: 1.7%
3,4, V81 =3and V256 =4 49. about 753 ft¥/sec

Maintaining Mathematical Proficiency (p. 242)

55 53 L

< 55. 5000 57. 0.82
b4

Vocabulary and Core Concept Check (p. 248)

No radicands have perfect nth powers as factors other than 1,
no radicands contain fractions, and no radicals appear in the
denominator of a fraction.

Monitoring Progress and Modeling with
Mathematics (pp. 248-250)

9% 5 6 7.3 9.38 1L 4

12 15 2V3 17.3 19. 6 21. 3V7

V10 Ve W7 1-V3

VIO a5 YO gy 2V 99,

2 2 i

15+ 5V2 9V3 — 9V7 3V2 + V30

D TIVE g3 IV T OV 35 V2TV
7 —4 )

V11T 39, 12(11%) 41, —9V3  43. 5V7

6(31/3)
The radicand should not change when the expression is
factored;

V12 +5V12 = 3 + 5)V12 = 8V12

2
32 51 "™ s3 It
n |
Absolute value was not used to ensure that all variables are
positive;
\6/26(/,,2)6 _ Lhz
\6/ g6 |g | .
\/ 3 /)5
9acthac 59, VImT gy Vw?
n? Swo
234 s
=—v#0 65. 21y
Eall vy
—2x72 69. 4w Vw
P =2x3 + 4x*3
A= 2x1]/3

about 0.45 mm

no; The second radical can be simplified to 18V11. The
difference is —11V11.

10 + 6V5
EL4
a. r -
- 3 3_V)2
b. S 47r( yp=
5= 47T(3V)2/3
(477)2/3

S = (477.)3/3 - 2/3(3V)2/3
S = (477.)1/3(3 V)2/3

¢. The surface area of the larger balloon is 223 =~ 1.59
times as large as the surface area of the smaller balloon.

. m.
when 7 is even and — is odd
n



5.2 Maintaining Mathematical Proficiency (p. 250) 15.

83. The focus is (—%, 0). The directrix is x = i. The axis of
symmetry is y = 0.

\
\

Y M

S NWAUON®UOO
N\

~10-9-8-7-6-5-4-3-2-1 2 x

0x

|
N
|
| —f=
N
w
n
(5]
~
©0

N

A

\
The domain is x = 0. Th isy 2 3.
85. g(x) = —x* + 3x% + 2x; The graph of g is a reflection in the ¢ domaim s x crangetsy

x-axis of the graph of f. 17. R
87. g(x) = (x — 2)3 — 4; The graph of g is a translation 2 units - WY
right of the graph of f. ‘ —
5.3 Vocabulary and Core Concept Check (p.256) L I; h
1. radical B ;*4

5.3 Monitoring Progress and Modeling with
Mathematics (pp. 256-258)

3. B 5. F 7. E

The domain is x = 0. The range is y < 0.

19. The graph of g is a translation 1 unit left and 8 units up of

the graph of f.
9. y LAy
: h e o >
6 = =T o = e
wn
4 8 ()
; —
2 6 2
5 ~+
[0}
-2 2 | 4 x : f__—— o
) 5 _—— >
\ 1 — a
The domain is x > 0. The range is y = 4. < WS TETREY E
! o
11. 4 —— ‘—2 3
\\ 2
21. The graph of g is a reflection in the x-axis followed by a
-3-2-1 N1 2 3x translation 1 unit down of the graph of f.
‘,2 \\\* y
| g a
I’ 3
2
The domain and range are all real numbers. - 1 f—"
13. N Y7 —4-3-2-1 2 3 4x
Lls 4——//‘[7 , i,
Ly -3
g
I — > ;74
4| 10 30 sox
\ | \ \ 23. The graph of g is a vertical shrink by a factor of% followed
The domain is x > 3. The range is y > 0. by a reflection in the y-axis of the graph of f.
Ry
; i
g 1 ol

|
[
|
tw
|
N
|
[N
[
N
]
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25.

27.

29.
31.

33.

35.
39.
43.
47.
51.

55.

59.

The graph of g is a vertical stretch by a factor of 2 followed
by a translation 5 units left and 4 units down of the graph of f.

y
3
2
1 L —
X
5-4-3-2-1 | | —>
— 9
‘*2
‘—3
-4
\

The graph was translated 2 units left but it should be
translated 2 units right.

y

2

— 2
|

4
\

The domain is x £ —1 and x = 0. The range is y = 0.
3

The domain is all real numbers. The range isy = ————.

V14

The domain is all real numbers. The range is y > X

ol

always 37. always

M(n) = 0.915Vn; about 91.5 mi 41. g(x) =2Vx +8
g(x) =Vox + 36 45. gx)=2Vx +1

gx) =2Vx+3 49. gx) =2\/(x+ 5% -2

Y==/"3g

\
-1 5 -3 3
I
-5 -2
(0, 0), right (2, 0), left
8 57. 4
E—

-10 e L) -6 <>
(= /o= 1

(—38, 0), right The radius is 3 units. The
x-intercepts are *+3. The
y-intercepts are £3.

N

6 D 6
A4
posvi=s)
—4

The radius is 1 unit. The x-intercepts are = 1. The
y-intercepts are *1.

A28 Selected Answers

61.

63.

65.

67.

5.3
69.
73.
5.4

54

11.
17.
23.
29.
35.

37.
43.
47.

5

-
\d

-8 -

36 — x

The radius is 6 units. The x-intercepts are *+6. The
y-intercepts are *6.

T

- N W b Uiy

123457
about 3 ft; Sample answer: Locate the T-value 2 on the
graph and estimate the /-value.

s
250
200
150
100

50/

400 800 p
. about 2468 hp  b. about 0.04 mph/hp
a. the 165-Ib skydiver

b. When A = 1, the diver is most likely vertical. When
A =17, the diver is most likely horizontal.

Maintaining Mathematical Proficiency (p. 258)
x=landx=—-2 7L x=2andx=6
—4<x<-3 75. x<05andx>6

Vocabulary and Core Concept Check (p. 266)
no; The radicand does not contain a variable.
Monitoring Progress and Modeling with
Mathematics (pp. 266-268)

~ 1000

x=1 5. x=24 7. x=6 9. x= 3
x = 1024 13. about 21.7 yr 15. x=12
x=14 19, x=0andx=; 2L x=3

x=-1 25. x=4 27. x=*8

no real solution 31. x=3 33. x=5
Only one side of the equation was cubed;
V3x—8 =4
(Vax—8) =4
3x—8=064
x =24

x=64 39, x>27 4L 0<x<Z
x>-220  45. about0.15in.
(3,0)and (4, 1); ,4Y




49. (0, —2)and (2, 0); 51. (0, —1);
R NP A
4 \/(2'0) 2 \J/J 2x
-3 \-1 1/] 3x L, (0, -1
N \ \
(o, —‘2)

53. a. The greatest stopping distance is 450 feet on ice. On wet
asphalt and snow, the stopping distance is 225 feet. The

least stopping distance is 90 feet on dry asphalt.
b. about 272.2 ft; When s = 35 and f = 0.15, d = 272.2.

55. a. When solving the first equation, the solution is x = 8
with x = 2 as an extraneous solution. When solving the
second equation, the solution is x = 2 with x = 8 as an

extraneous solution.

b. y

8

; /

5 /&x

4 =x—4+V2x
; / y=x + x]
BRIV -
1 / S

(2,0) (8, 0)
-3-2-1 3456 10x

‘—2 / //

‘_3/ 4/

! <\

[ ~

‘—5 Ly:x—4—\/ﬂf

-6

\ [ L[ []

57. The square root of a quantity cannot be negative.
59. Raising the price would decrease demand.
61. 367~ 113.1 ft

63. a. h=h0—:—t b.

2 about 5.75 in.

5.4 Maintaining Mathematical Proficiency (p. 268)
65. X+ x*—4x2+3 67. ¥+ 11x—38
69. g(x) = —x3 — 2x2; The graph of g is a vertical shrink by a
factor of followed by a translation 3 units down of the
graph of f
5.5 Vocabulary and Core Concept Check (p. 273)
1. You can add, subtract, multiply, or divide f and g.

5.5 Monitoring Progress and Modeling with

Mathematics (pp. 273-274)

3. (ft ok = 14V/x and the domain is x > 0;
(f — @)(x) = —24V/x and the domain is x > 0;
(f+ @)(16) = 28; (f — g)(16) = —43

5. (f+ g2)(x) = —7x3 + 5x% + x and the domain is all real
numbers; (f — g)(x) = —7x> — 13x2 + 11x and the domain
is all real numbers; (f + g)(—1) = 11; (f — g)(—1) = —17

7. (fg)(x) = 2x193 and the domain is all real numbers;

(]é)(x) = 2x%3 and the domain is x # 0; (fg)(—27) = 118,098;

(f)(—27) = 13,122
g

11.

15.
17.

19.

5.6

(fe)(x) = 36x3% and the domain is x > 0; (g)(x) = gxm and
the domain is x > 0; (f2)(9) = 972; (f)(9) 3
(f2)(x) = —98x!1/6 and the domain is x > 0; (Jé) = ——x7’6

and the domain is x > 0; (fg)(64) = —200,704 (

09 [~

)(64) —64

2541.04; 2458.96; 102,598.56; 60.92
7.76; —14.60; —38.24; —0.31

Because the functions have an even index, the domain is
restricted; The domain of (fg)(x) is x = 0.

a. (F+ M)(#) =0.00012 — 0.016/2 + 0.21r + 7.4

b. the total number of employees from the ages of 16 to 19
in the United States

Vocabulary and Core Concept Check (p. 281)

21. yes; When adding or multiplying functions, the order in
which they appear does not matter.
23. (F+90B) =21 (f— o)1) = —1;(fe)(2) = 0; (ﬁ)(o) =2
25. r(x) = x% — %xz = %xz
27, a ) = 20K g = Y F 144
- 6 4’ 0.9
b )= 20X 4 Vx2 + 144
) 6 4 0.9
¢. x = 1.7; If Elvis runs along the shore until he is about %
1.7 meters from point C then swims to point B, the time | =y
taken to get there will be a minimum. 2
5.5 Maintaining Mathematical Proficiency (p. 274) g
5z 3
29. n= =
"Iy Tb— 4 J:’
33. no; —1 has two outputs. 35. no; 2 has two outputs. g
(0}
=
w

5.6

11.
13.

Inverse functions are functions that undo each other.
X3 X

Monitoring Progress and Modeling with
Mathematics (pp. 287-284)

x=y—;5;—§ 7. x=2y+6;0 9. x=\3/§;—1
x=2i\/m;0,4
8 = ¢x;

yMf

|

2

| AREF
] 1.2 3x

|

[

14

Selected Answers A29



15.

17.

19.

21.

23.

A30

3x+1
glx) = B
y g
4
3 f
2 e
1
Z
-4-3-2— 2 3 4x
7,
o8
3
—4
\

gx) = %; Sample answer: switching x and y; You can

graph the inverse to check your answer.

Vx
g = —73
Aty
5
f 4
\3
\
-3-2-1 ~—__ 4 5 6x
I Ena
[
-3
\

Selected Answers

25.

27.

29.

31.
33.
35.

37.

41.

45.
49.
51.

53.

59.
61.

63.

65. B
69.

71.

g(x)=\3/f+3
y

w A~ U o

—4-3-2-1 345 6x

|
A w
~—

-1 1 345 6x
L[]

When switching x and y, the negative should not be switched
with the variables;

y=—-x+3
x=-y+3
—x+3=y

no; The function does not pass the horizontal line test.

no; The function does not pass the horizontal line test.

yes; g(x) = Vx + 1

3
yes; g(x) =x2 — 4, wherex 20 39. yes; g(x) = % +5

3

no;y:i\/4x—2 43. yes;g(x):;—7—l

yes; gx) = V2x  47. B
The functions are not inverses.

The functions are inverses.

2
J— V .
2—(—1'34),ab0ut31.3ft 55. B 57. A

5; When x = 5,2x> + 3 = 53,
a. w =2/ — 6; the weight of an object on a stretched
spring of length ¢
5b ¢ 0524 —-6)+3=/4,205w+3)—6=w
a. F= %C + 32; The equation converts temperatures in
Celsius to Fahrenheit.
b. start: 41°F;end: 14°F ¢
67. A

a. false; All functions of the form f(x) = x", where n is an
even integer, fail the horizontal line test.

—40°

b. true; All functions of the form f(x) = x", where n is an
odd integer, pass the horizontal line test.

The inverse y = L) has a slope of 1 and a y-intercept
m m m

of —ﬁ.
m



5.6 Maintaining Mathematical Proficiency (p. 284)

1
73. 3
77. The function is increasing when x > 1 and decreasing when
x < 1. The function is positive when x < 0 and when x > 2,

and negative when 0 <x<2.

75. 42

79. The function is increasing when —2.89 < x < 2.89 and
decreasing when x < —2.89 and x > 2.89. The function is
positive when x < —5 and 0 < x < 5 and negative when
—5<x<0andx>5.

Chapter 5 Review (pp. 286-288)

1128 2,243 3.1 4 x=178 5 x=3
6. x=-10andx=—6 7. o 8 4 9.24V3
10. 7V8 11 7V3 12, 513.2% 13, 573

4
14. —V621 15. —2/10z

16. The graph of g is a vertical stretch by a factor of 2 followed
by a reflection in the x-axis of the graph of f;

y

- N W b

17. The graph of g is a reflection in the y-axis followed by a
translation 6 units down of the graph of f.

y

18. g()=V—-x+7

-
-

20.

21.
24.
27.
28.

29.

30.

31.

32.

The radius is 9. The x-intercepts are =9. The y-intercepts
are =9.

x =62 22. x=2andx =10 23. x= %36
x>9 25. 8<x<152 26. x = 30

about 4082 m

(fg)(x) = 8(3 — x)¥¢ and the domain is x < 3;

(]é)(x) = %(3 — x)"/6 and the domain is x < 3; (f2)(2) = 8;

(-

(f + g)(x) = 3x% + x + 5 and the domain is all real numbers;
(f — @)(x) = 3x*> — x — 3 and the domain is all real numbers;
(f+ (=5 =75 —g(=5=T1

glx) = —2x + 20;

X4y
N
i‘|5
—T° flox (V]
5 | 5 \1520 %
RABLS o
~+
gx) = Vx —8; (0]
y 41‘ o
[ >
e 5
/ @
2 E
L)
| lg 3
774 ’i
4 8 | 12 16 | x
[T T TTT]
g =V-x-9;
y
4
—
12 | N 4 | x
q
\
M
—12 \\
f
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33.

34.

gx) = é(x —-52%x25;

18 Y “'
b T
14
12 /‘/
w0l /
/
8 / g
: /
4 /
2 /

2 4 6 8 10121416 18x

; about 63£

d
no 35. yes 587

36. p=

Chapter 6

Chapter 6 Maintaining Mathematical

® RSN,

6.1
1.

6.1

11.

A32

Proficiency (p. 293)
48 2. -3 3 -% 42
domain: —5 <x < 5,range: 0 <y <5
domain: {—2, —1,0, 1, 2}, range: {—5, —3,

domain: all real numbers, range: y < 0

-1, 1,3}

all values, odd values; no values, even values; The exponent
of —4" is evaluated first, then the result is multiplied by

—1, so the value will always remain negative. The product
of an odd number of negative values is negative. After the
exponent of —4”" is evaluated, the result is multiplied by —1,
so it will never be positive. The product of an even number
of negative values is positive.

Vocabulary and Core Concept Check (p. 300)

The initial amount is 2.4, the growth factor is 1.5, and the
percent increase is 0.5 or 50%.

Monitoring Progress and Modeling with
Mathematics (pp. 300-302)

a1 b8 5 a ¥ b o216

4 9
S 7,

a. 9
exponential growth

y

L=<}

o

I

exponential decay

y

0o

o

Selected Answers

13.

15.

19.
21.

23.
25.

27.
31.
33.
35.
39.

41.
45.

47.

exponential growth

\
10y

. /

exponential growth

2}’ /

|
\
- /
12 /

8 /

-4 | -2 2 4 X

L[] L[]
b=3
a. exponential decay

b. 25% decrease

c. inabout 4.8 years

a. y = 233(1.06); about 261.8 million ~ b. 2009

Power of a Power Property; Evaluate power; Rewrite in form
y=a(l + rt

about 0.01% 29. y =a(l + 0.26); 26% growth

y =a(l — 0.06); 6% decay

y =a(l — 0.04); 4% decay

y = a(l + 255)%; 25,500% growth 37. $5593.60

The percent decrease needs to be subtracted from 1 to
produce the decay factor;

.y D t
= (Im“al )( ecay) £y = 500(1 — 0.02); y = 500(0.98)"
amount/\factor

$3982.92 43. $3906.18

a represents the number of referrals it received at the start of
the model. b represents the growth factor of the number of
referrals each year; 50%; 1.50 can be rewritten as (1 + 0.50),
showing the percent increase of 50%.

no; f(x) = 2~ eventually increases at a faster rate than
g(x) = x2 but not for all x > 0.



49.

51.

6.1
53.
6.2

6.2

13.
15.

221.5; The curve contains the points (0, 6850) and
8179.26 — 6850
6—0
a. The decay factor is 0.9978. The percent decrease is

0.22%.

(6, 8179.26) and ~221.5.

b. Eggs Produced by Leghorn

180
170
160
150

140 \\\
130 N

120 N\
110 \\

100 S
20
80

Number of eggs

N

0 50 100 150 200 250 300 w

Age (weeks)

c. about 134 eggs per year

d. Replace % with y, where y represents the age of the
chicken in years.

Maintaining Mathematical Proficiency (p. 302)

X! 55. 24x? 57. 2x 59. 3+ 5x

Vocabulary and Core Concept Check (p. 307)

an irrational number that is approximately 2.718281828

Monitoring Progress and Modeling with
Mathematics (pp. 307-308)

& 5. 2ie 7. 62568 9. 3¢h 11 e S+8
The 4 was not squared; (4e3)% = 42392 = 160

exponential growth

©

o

I
—

—
=<

o

—

19. exponential growth

y
8
|
Jd
|
4
/
2
/
L/
-4 |2 2 |4 |x
[ 1] [ 1]
21. exponential decay
N } y
\ 16
\ 12
\ .
.
T —
12 -8 |4 4 ['x

23.
25.
27.
29.
31.

33.

35.
37.
39.

41.

D; The graph shows growth and has a y-intercept of 1.
B; The graph shows decay and has a y-intercept of 4.
y = (1 —0.221)"; 22.1% decay

y =21+ 0.492)"; 49.2% growth g
y )
‘ 2
° ®
. o
/ >
4 / =)
(%]
. s
(0]
=
—4 |2 2 |4 |x =
L[] L[]
domain: all real numbers, range: y >0
N
16
ol
12
[
s /
4
e
-4 [-2 2 | 4 x
L[] L[]

domain: all real numbers, range: y > 1

the education fund; the education fund

Sample answer: a = 6,b=2,r=—0.2,9= —0.7

no; e is an irrational number. Irrational numbers cannot be
expressed as a ratio of two integers.

account 1; With account 1, the balance would be

A= 2500(
balance would be A = 2500¢0-04 * 10 = $3729 56.

4410
. Ofﬁ) = $4535.05. With account 2, the

Selected Answers A33



43. a. N(t) = 30e0-16601 55. Y
b. 900
2
-
—
2 | 4 | 6x
0 20 2
0 |
c. At 3:45 p.M., it has been 2 hours and 45 minutes, or 57 y
2.75 hours, since 1:00 p.M. Using the frace feature
of the calculator, type 2.75 to find the point N
(2.75, 47.356183). At 3:45 p.m., there are about |4
47 cells.
6.2 Maintaining Mathematical Proficiency (p. 308) 2
45. 5% 103 47. 47 X 1078
4 6 10x
49. y=—\/x+1 1, T ———
1% |
\ e
\\Ly:xz— 1 XSO}
/,4 59. y
4
2
\ » EEE
— 4 X —
‘72 > ‘ | 4 X
RIPEEvEa N 2
51 y=Vx+2 71—4
o |
61. y 63. Ay
4 ( 4
[y ="+ ZI 4
2l ] 2
/’II'—_—_ 2 B
-6 | -4 2 | 4 6x | — D ST 2%
< | - 2 4 X ‘72
f{y=x3fzj T2 I,
. L
7} domain: x> —2, range: |
Y ‘*6 all real numbers, domain: x < 0; range: all
asymptote: x = —2 real numbers, asymptote:
6.3 Vocabulary and Core Concept Check (p. 374) x=0
1. common 3. They are inverse equations. 65. no; Any logarithmic function of the form g(x) = log,, x will
6.3 Monitoring Progress and Modeling with pass through (1, 0), but if the function has been translated or
Mathematics (pp. 314-316) reflected in the x-axis, it may not pass through (1, 0).
5.3=9 7.6=1 9 (})*=16 67. a. 1%
11. logg36 =2  13. loggs=—1 15 log;;25 =12
17. 4 19. 1 21. —4 23. —1
25. log, 8, logs 23, log, 38, log, 10 27. 0.778
29. —1099 31 —2079  33. 4603m  35. x °0 20
3.4 39 2 N 1 b. about 281 Ib
41. —3 and g are in the wrong position; log, 77 = —3 ¢. (3.4, 0); no; The x-intercept shows that an alligator with
43. y=logyzx 45 y=2" 47 y=e'+1 a weight of 3.4 pounds has no length. If an object has
49. y= %lnx 51. y = logs(x + 9) weight, it must have length.
53. a. about 283 mi/h 69. a. X
b. d = 106 ~69/3; The inverse gives the distance a tornado
will travel given the wind speed, s.
200 35,000

A34 Selected Answers



¢. about 3918 m?

d. The number of species of fish increases; Sample
answer: This makes sense because in a smaller pool or
lake, one species could dominate another more easily and
feed on the weaker species until it became extinct.

2 5 4 7
71. a. 3 b. 3 C. 3 d. )

6.3 Maintaining Mathematical Proficiency (p. 376)

73 g0 = 75 gw=Vi+2

77. quadratic; The graph is a translation 2 units left and 1 unit
down of the parent quadratic function.

6.4 Vocabulary and Core Concept Check (p. 322)
1. Positive values of a vertically stretch (@ > 1) or shrink (a < 1)
the graph of f, i translates the graph of fleft (& < 0) or right
(h > 0), and k translates the graph of fup (k > 0) or down
(k < 0). When a is negative, the graph of fis reflected in the
X-axis.
6.4 Monitoring Progress and Modeling with
Mathematics (pp. 322-324)
3. C; The graph of fis a translation 2 units left and 2 units down
of the graph of the parent function y = 2%,

b. 15 species

5. A; The graph of & is a translation 2 units right and 2 units
down of the graph of the parent function y = 2*.

7. The graph of g is a translation 5 units up of the graph of f.

"
6 //

121-9ff

9. The graph of g is a translation 1 unit down of the graph of f.

y

—4 | -2 2 4 | x

L] L[]
11. The graph of g is a translation 7 units right of the graph of f.

o
—

o

B

g
|
|

/

13. The graph of g is a translation 6 units up of the graph of f.
*\ *‘10 y

Q

o

I

-4 | -2 2 4 | x

15. The graph of g is a translation 3 units right and 12 units up of
the graph of f.

(=1

o

o
|

N T |

—
-~ _—

‘20

17. The graph of g is a horizontal shrink by a factor of% of the
graph of f.

0

o

~—

B
~——

—4 |2 2 | 4x

7,
L
®
(o]
~+
®
(%
>
5
g
®
L
W

19. The graph of g is reflection in the x-axis followed by a
translation 3 units right of the graph of f.

6 y *

/

a
4

\
\

21. The graph of g is a horizontal shrink by a factor of % followed
by a vertical stretch by a factor of 3 of the graph of f.

o

y

o

L

N
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23.

25.

27.

29.

31.
33.
35.
39.
43.

45.

A36

The graph of g is a vertical stretch by a factor of 6 followed
by a translation 5 units left and 2 units down of the graph
of f.

A y

\
\
\

o

o

—

B

The graph of the parent function f(x) = 2*was translated
3 units left instead of up.

LAy 4
10

/
s /

o

a2 2 4 x

The graph of g is a vertical stretch by a factor of 3 followed
by a translation 5 units down of the graph of f.

y
2 f ’_____—————V
-
2 4| 6 _— 10x
/
L
| / 9
AR,
|
~Lle
f
-~ Ls
} |

The graph of g is a reflection in the x-axis followed by a
translation 7 units right of the graph of 1.

y
6
-4
2

g —

4 12 16x

f T
i‘,z —

A; The graph of f'has been translated 2 units right.

C; The graph of fhas been stretched vertically by a factor of 2.

g =57-2
g(x) =6loggx — 5

37. gx)=e*+5

41. g(x) = log;p(—x +3) + 2
Multiply the output by —1; Substitute log, x for f(x).
Subtract 6 from the output; Substitute —log, x for h(x).

The graph of g is a translation 4 units up of the graph of f;
y=4

Selected Answers

47.

49.

51.

53.

5S.

6.4
57.
59.
6.5

6.5

13.
17.
21.

23.
29.
31.

33.
41.

43.

The graph of g is a translation 6 units left of the graph of f;
x=-6

The graph of S is a vertical shrink by a factor of 0.118
followed by a translation 0.159 unit up of the graph of f;
For fine sand, the slope of the beach is about 0.05. For
medium sand, the slope of the beach is about 0.09. For
coarse sand, the slope of the beach is about 0.12. For very
coarse sand, the slope of the beach is about 0.16.

yes; Sample answer: If the graph is reflected in the y-axis,

the graphs will never intersect because there are no values of

x where log x = log(—x).

a. never; The asymptote of f(x) = log x is a vertical line
and would not change by shifting the graph vertically.

b. always; The asymptote of f(x) = e*is a horizontal line
and would be changed by shifting the graph vertically.

c. always; The domain of f(x) = log x is x > 0 and would
not be changed by a horizontal shrink.

d. sometimes; The graph of the parent exponential function
does not intersect the x-axis, but if it is shifted down, the
graph would intersect the x-axis.

The graph of 4 is a translation 2 units left of the graph of

f; The graph of & is a reflection in the y-axis followed by a
translation 2 units left of the graph of g; x has been replaced
with x + 2. x has been replaced with —(x + 2).

Maintaining Mathematical Proficiency (p. 324)
(fe)x) = x5 (f9)(3) = 729
(f+ o) = 143 (f+ 9)(2) = 112
Vocabulary and Core Concept Check (p. 331)
Product
Monitoring Progress and Modeling with
Mathematics (pp. 337-332)
0.565 5. 1.424 7. —0.712
B; Quotient Property 11. A; Power Property
15. 1+ 5Slogx
19. log;5 + %log7 X

log; 4 + log; x
Inx—In3—1Iny
The two expressions should be added, not multiplied;
log, 5x = log, 5 + log, x

log, 7 25. InxSy*  27. logs4Vx
In 32x7y*
B;
¥
logs o logs y* — logs 3x Quotient Property

= 4logsy — (logs 3 + logs x) Power and Product Properties

=4logsy — logs 3 — logs x Distributive Property

1.404 35. 1.232 37. 1.581 39. —0.860

yes; Using the change-of-base formula, the equation can be
graphed as y = i(o)g ;C

60 decibels



45. a. 21n2 = 1.39 knots
b. s(h) = 21n 100h
s(h) = In(100k)?
es(h) = In(100)%
s = (100h)?
log s = log(100h)?

s(h) log e = 2 log(100h)

s(h) log e = 2(log 100 + log h)

s(h)loge = 2(2 + log h)

s(h) =

2
logh + 2
Tog n ogh+2)

47. Rewrite each logarithm in exponential form to
obtain a = b*, ¢ = b, and a = ¢ So,
log,a _ log,ct _ zlogyc
log,c log,c log,, ¢
6.5 Maintaining Mathematical Proficiency (p. 332)
49. x<—2o0rx>2 51. —7<x< -6
53. x= —0.76 and x = 2.36 55. x= —179andx = 1.12
6.6 Vocabulary and Core Concept Check (p. 338)

1. exponential

=z=log.a.

3. The domain of a logarithmic function is positive numbers
only, so any quantity that results in taking the log of a
non-positive number will be an extraneous solution.

6.6 Monitoring Progress and Modeling with
Mathematics (pp. 338-340)

5. x=-1  7.x=7 9 x=17711 1L x=-3
13. x=0255 15. x=0.173  17. about 17.6 years old
19. about50min  21. x=6 23. x=3 25 x=6
27. x=10 29. x=1
31. x:ﬂzfsﬂandx:ﬂ% —-2.7

2 2
33 x=4 35 x=604 37 x==zI
39. x=10.24

41. 3 should be the base on both sides of the equation;
log;(5x — 1) =4
3log3(5x —1) = 34

5x —1 =281
S5x = 82
x =164

43. a. 39.52 years
d. 38.38 years

b. 38.66 years c. 38.38 years

45. a. x=357 b. x=0.8
47. x>1.815 49. x > 20.086 51. x<1.723
53. x> %

55. 0<x<25; Sample answer: algebraically; Converting the
equation to exponential form is the easiest method because it
isolates the variable.

57. r>0.0718 orr>7.18% 59. x=1.78
61. no solution

1 45—£)
63. a. a =459 l”( 257

b. 36 cm footprint: 11.7 years old; 32 cm footprint:
7.6 years old; 28 cm footprint: 4.6 years old;
24 cm footprint: 2.2 years old

65. Sample answer: 2% = 16; logs(—x) = 1 67. x=0.89
69. x=10.61 71. x=2andx =3

73. To solve exponential equations with different bases, take
a logarithm of each side. Then use the Power Property to
move the exponent to the front of the logarithm, and solve
for x. To solve logarithmic equations of different bases, find
a common multiple of the bases, and exponentiate each side
with this common multiple as the base. Rewrite the base as a
power that will cancel out the given logarithm and solve the
resulting equation.
6.6 Maintaining Mathematical Proficiency (p. 340)
75 y+2=4x—1) 7. y+8=—1x—3)
79. 3;y=23—x+1
81. 4,y=-3x*+23—-x2+5x—6
6.7 Vocabulary and Core Concept Check (p. 346)
1. exponential
6.7 Monitoring Progress and Modeling with
Mathematics (pp. 346-348)
3. exponential; The data have a common ratio of 4.
5. quadratic; The second differences are constant.
7. y=0754)" 9. y=42F 1L y=25)"
13. y =5(0.5)" 15. y = 0.252)"
17. Data are linear when the first differences are constant; The
outputs have a common ratio of 3, so the data represents an
exponential function.

19. Sample answer: y = 7.20(1.39)"

21. yes; Sample answer: y = 8.88(1.21)*
23. no; Sample answer: y = —0.8x + 66
25. Iny

6

7,
L
®
(o]
~+
®
(%
>
5
g
®
L
W

Sample answer: y = 3.25(1.052)*

0
0 2 4 6 x

yes; y = 9.14(1.99)*
29. Iny

a
4

»
° 2

12 | -8 | -4 4 12 | x
yes; y = 14.73(1.03)*

31. y =6.70(1.41)%; about 208 scooters

33. +=12.59 —255Ind;2.6h
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35.

37.

39.

6.7
41.

43.

45.

47.

A38

(5, 1.23)

(4,0.79)
4 ‘(3, 0.53)
2,0.08)e
- 1] 23] 4] 5%
(1, —0.29)

—+—0.5
| \

Sample answer: 'y = 0.50(1.47)*

b. about 47%; The base is 1.47 which means that the
function shows 47% growth.

no; When d is the independent variable and ¢ is the dependent
variable, the data can be modeled with a logarithmic
function. When the variables are switched, the data can be
modeled with an exponential function.

a. 5.9 weeks

b. y
300
=
200
//
100 /
%
L

0

0 2 4 6 8 10 12 14x
The asymptote is the line y = 256 and represents the
maximum height of the sunflower.

Maintaining Mathematical Proficiency (p. 348)

no; When one variable is increased by a factor, the other

variable does not increase by the same factor.

yes; When one variable is increased by a factor, the other
variable increases by the same factor.

The focus is (0, %), the directrix is y = 7716, and the axis of
symmetry is x = 0.
A Py
ol
\
Ll
£/
4 | -2 2 | 4x
[ [ ] [ [ ]

The focus is (0.1, 0), the directrix is x = —0.1, and the axis
of symmetry is y = 0.

y
4
2 E——
2 4 X
L1, [ —
\
\

Selected Answers

Chapter 6 Review (pp. 350-352)

1. exponential decay; 66.67% decrease

y

2. exponential growth; 400% increase

y

-4 | -2 2 4 | x

3. exponential decay; 80% decrease

A Ay
| s

-4 | -2 2 4 | x

4. 8172539 5. 5 6 % 1.
e

8. exponential growth

y 4
J ]
4 l
/
2
/
L~
-4 -2 2 | 4 x
L[] L]
9. exponential decay
y
16
\
\
\
“IN
AN
-4 |2 2 | 4 ['x
L[] L[]




10.

11.
14.
17.

18.

19.

20.
22.

24.

27.
30.
33.
36.
38.
39.

exponential decay

A y
\ 16
\ 12
\ s
\\\
~
-4 -2 2 4 x
[ 1] [ 1]
3 12. -2 13. 0
g(x) = loggx 15. y=e"+ 4 16. y=10v—9
y
4
—2
~—_4 6 x
—=-2
|
|

The graph of g is a horizontal shrink by a factor ofé
followed by a translation 8 units down of the graph of f.

Ao Ay

Q
8

\

A
—
-4 | -2 2 4 | x

7/

1_
-8
|

The graph of g is a vertical shrink by a factor of% followed
by a translation 5 units left of the graph of f.

y

g
]
-2

-2
|
—4
|
\

g(x)=3e*T0+3
logg 3 + logg x + logg y

21. g(x) =log(—x) —2
23. 1+ 3logx +logy

In3+Iny—5Inx 25. log,; 384 26. log, i—g
In 4x? 28. about 3.32 29. about 1.13

about 1.19 31. x=129 32. x=7

x=3.59 34, x>1.39 35. 0<x <8103.08
x2 119 37 y=64(1)

Sample answer: y = 3.60(1.43)*

s =3.95 + 27.48 In t; 53 pairs

Chapter 7

Chapter 7 Maintaining Mathematical

10.
7.1

7.1

13.

17.

21.

23.

25.

27.

29.

31.

33.

71
3s.
37.

Proficiency (p. 357)

17
2 3.1 4. 4% 5 2
ki
11

4
15 OF 1E 2. % 3 12 7

1 9 7
%5 1= 8 -2 9

0; Division by zero is not possible.

Vocabulary and Core Concept Check (p. 363)
The ratio of the variables is constant in a direct variation
equation, and the product of the variables is constant in an
inverse variation equation.

Monitoring Progress and Modeling with
Mathematics (pp. 363-364)

inverse variation 5. direct variation 7. neither
direct variation 11. direct variation
. . 20 20
inverse variation 15. y=—7y=——F
X 3
I _21
y= x,y— 8 19. y x,y 7
_2.,.2
y > y 3
The equation for direct variation was used; Because 5 = %,
a=40.So,y=@.
X
&1 size 2 | 25 | 3 5
Number of songs | 5000 | 4000 | 3333 | 2000

b. The number of songs decreases.
_ 26,000

A ; about 321 chips per wafer

yes; The product of the number of hats and the price per hat

is $50, which is constant.
Sample answer: As the speed of your car increases, the
number of minutes per mile decreases.

cat: 4 ft, dog: 2 ft; The inverse equations are d = % and

6—d= %. Because the constant is the same, solve the

equation 7d = 14(6 — d) for d.

Maintaining Mathematical Proficiency (p. 364)

x2—6

o

2 24 x
L[] L[]

domain: all real numbers, range: y >0

Selected Answers
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39. y 9. )
8 4
paEm
JIAN
-4 4 X —Z ~ / \-il:*x
n :
) r

domain: x> —9, range: all real numbers The graph of g lies closer to the axes and is reflected over the

7.2 Vocabulary and Core Concept Check (p. 370) x-axis. Both graphs have the same asymptotes, domain, and
1. range; domain range.
7.2 Monitoring Progress and Modeling with 11. ZYY
Mathematics (pp. 370-372) g |
3. Y _
8
4 s
4 9
\a f ~— 2
S = 0\ 4 X
\\ 6 -4 |2 2 4 6x
\
& '
v domain: all real numbers except 0; range: all real numbers
The graph of g lies farther from the axes. Both graphs lie in except 3
the first and third quadrants and have the same asymptotes, 13
domain, and range. ) 6l
5 o 1\
2
/ ~
//2 { e
R <5 4 - 2 4| ¢ X
* - -4 \| 2 /“""'E ™ -2
7
/G
i L\\
el \
l Ls
i/ }
The graph of g lies farther from the axes and is reflected over ‘*8 Ny
the x-axis. Both graphs have the same asymptotes, domain,
and range. domain: all real numbers except 1; range: all real numbers
7 except 0
: y
A 15. 4 Ry
8 g ’
. [1 .,
|\
N > / 2
~~——— —4 4 X — P
\\—4 -8 |6 |4 _——
/1
\3 { 4
The graph of g lies farther from the axes. Both graphs lie in | 6
the first and third quadrants and have the same asymptotes, Y

domain, and range. domain: all real numbers except —2; range: all real

numbers except 0

A40 Selected Answers



17.

19.

21.
23.
25.

27.

Ay M
i
a
|
2
/
-~ | 2 10 | x
=1 St <
2
/
a
. [
8
A

domain: all real numbers except 4; range: all real numbers
except —1

My
|
|
’__—/ X
-8 -4 4__—
-4
_8 ’I
Y

The graph should lie in the second and fourth quadrants
instead of the first and third quadrants.

A; The asymptotes are x = 3and y = 1.
B; The asymptotes are x = 3and y = —1.
y A

8
38

. \

A
Y

\ Y

domain: all real numbers except 3; range: all real numbers
except 1

y
B
2 \.
T s e

TN
2N
o
Le

|

domain: all real numbers except 2; range: all real numbers
except i

29.

31.

33.

35.

>
<

W

I
I
1
|
1
ey =g gt 0 e Y N A A
I
T
1
1
1

. 5
domain: all real numbers except —3; range: all real numbers

5
except =7
INIR Y%
[r°
I
T
1
Loa
— 1
< — s = = == —
1 2 —
]
-8 [-6 -4 [-2! 2 [ 4x
L
L
"
domain: all real numbers except —%; range: all real numbers
except%
1
X)=——%+35
8() x+1
ANy
\
\i2
-6 | -4 |2 2 | 4 | x
A L[]

translation 1 unit left and 5 units up

6
=2 42
8() P
y A A
8
6 \
4
™~
i~ >
™~
- 4 10 | x
-2
\
}_4
\ \AJ

translation 5 units right and 2 units up

Selected Answers
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=
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37.

39.

41.

43.
47.

51.

53.
55.

57.

7.2
59.
63.

A42

g =22 +1

x—6
I
Y A
8 \
\
N
4
T
i e e et e e e e ek
~—— 4 12 16 X
AN
41\
A
-12
\ \

translation 6 units right and 1 unit up
—111

=——+7
=TT
fh Ly
I
HaH
y
// I 16
|
4——----—-:——-3---——>
] —
-32 -24 —15;— A = x
| /-8
L/
; 16

translation 13 units left and 7 units up
a. 50 students

b. The average cost per student approaches $20.
B 45. a. about23°C b. —0.005 sec/°C

10 49. 1
JL -10 10
-8 8
-2 -1
even odd

yes; A rational function can have more than one vertical
asymptote when the denominator is zero for more than one

3
lue of x, such =
value of x, such as y Gr a1
y = x,y = —x; The function and its inverse are the same.

(4, 3); The point (2, 1) is one unit left and one unit down
from (3, 2), so a point on the other branch is one unit right
and one unit up from (3, 2).

The competitor is a better choice for less than 18 months of
service; The cost of Internet service is modeled by

o 50+ 43x
X

. The competitor’s cost is lesser when
x =6 and x = 12, and greater when x = 18 and x = 24.

Maintaining Mathematical Proficiency (p. 372)
4(x — 5)(x + 4) 61. 2(x —3)(x +2)
36 65. 623

Selected Answers

7.3
1.

7.3

11.

15.

19.

21.

23.
25.

27.

31.

35.

3. M

39.

41.

43.

Vocabulary and Core Concept Check (p. 380)
To multiply rational expressions, multiply numerators,
then multiply denominators, and write the new fraction
in simplified form. To divide one rational expression
by another, multiply the first rational expression by the
reciprocal of the second rational expression.
Monitoring Progress and Modeling with
Mathematics (pp. 380-382)

2x x+3

,x#0 5. ,XF 6

3 -4 -1

x+9
X2 —=2x+ 4

242 +5)
x—3 V4

13. W,x¢3

x#+F =2 9.

3
2x(x + 4)

x=3)x+3),x#0,x#2 17 Gron-3 "

#1

(x +9(x — 4)?
x+7
The polynomials need to be factored first, and then the

.. +
common factors can divide out; xt12
x+4

X F 7

B

The expressions have the same simplified form, but the
domain of fis all real numbers except x # %, and the domain
of g is all real numbers.

256x7

= x#0

R 29, 2,x# 2, x#0,x#3

(x+2)
(x+4)(x—3)
2(r + h)

rh
b. soup: about 0.784, coftee: about 0.382,

paint: about 0.341

(x+6)(x —2)

. (x+2)(x—6)’x¢ —4,x # -3

a.

From most efficient to least efficient, paint can, coffee
can, and soup can

_ 171,000t + 1,361,000
(1 + 0.0181)(2.96t + 278.649)

a. The population is increasing by 2,960,000 people each
year.

b. The population was 278,649,000 people in 2000.

; $8443

X y
—-3.5 | —0.1333

—3.8 | —0.1282

-39 | —0.1266

—4.1 | —0.1235

—42 | —0.1220

The graph does not have a value for y when x = —4 and
approaches y = —0.125.

4 3 5
oo 45 O+ 3)x# qx# L]



47. Galapagos: about 0.371, King: about 0.203; King; The King
penguin has a smaller surface area to volume ratio, so it is
better equipped to live in a colder environment.

_xx—1) _Xx+2)
Y. [0 =""7580=""—7"
7.3 Maintaining Mathematical Proficiency (p. 382)
51 x=—% 53 x=7% 55 7.13 57 prime

7.4 Vocabulary and Core Concept Check (p. 388)
1. complex fraction

7.4 Monitoring Progress and Modeling with
Mathematics (pp. 388-390)

3.0 5 272 g 523 9 3x(x—2)
X x+1
1. 2xx—5)  13. (x+5)(x—5)

15. (x — 5+ 8)(x — 8)
17. The LCM of 5x and x2 is 5x2, so multiply the first term by i

and the second term by % before adding the numerators;

2(x + 10)
5x2
19 37 2x +7) 3x +12)
©30x T (x4 +6) T+ ) —3)

8x3 —9x2 —28x + 8

x(x—4)Bx—1)

27. sometimes; When the denominators have no common
factors, the product of the denominators is the LCD. When
the denominators have common factors, use the LCM to find
the LCD.

29. A

25.

31. glx) = ﬁ +5

10

———

|

|

-4 -2 [2 74 6 [
L[] ..
The graph of g is a translation 1 unit to the right and 5 units

up of the graph of f(x) = _—2
X

33.

35.

37.

39.

43.

45. T

49.

g(x) =60 + 12
x—=35

y

4

9\\

|

i
|
20
|

|

1

6
6

o]

P
S

|

|
SN
S

% Ny S R S S i S

,4\

The graph of g is a translation 5 units to the right and 12 units
up of the graph of f(x) = 60

X .

sw=2+2
X

gl
A\

N

/Q

44._Ji_—/

|

\

The graph of g is a translation 2 units up of the graph of
3

fo ==

g0 =20 43
x—3

\
2]

7,
L
®
(o]
~+
®
(%
>
5
g
®
L
W

8
3

Yy

S

4 12x

A
I
I
I N
I
1
1
|
|

A
KA

The graph of g is a translation 3 units to the right and 3 units

up of the graph of f(x) = 2x_0

x(x — 18) 3 5
76(5x+2),x¢0 41. 4x,x¢ >
x—4

12(x — 6)(x — 1)
2ad 20(7x + 60)
=—————about 10.2 h 47, y="———"=
@t ja—j " YT T + 30)
no; The LCM of 2 and 4 is 4, which is greater than one
number and equal to the other number.

x#F —Lx#F4

Selected Answers A43



S1a. M=— P
( 1 )l2t
1 —
1+
_ pi (1 + i)
1 (1 +
1 - -5
1+ 0
_ Pi(L+ )
1+ 02— 1
b. $364.02
53. g0 = 239381 003 translation 12.2 units to the left
x+12.2
and 0.003 unit up of the graph of f
D U R B
Bea Ri=gg = o R 0
b R:x2+90x+400

40x(x + 10)

c. about 0.0758 car/min; about 4.5 cars/h; Multiply the
number of cars washed per minute by the rate 60 min/h
to obtain an answer in cars per hour.

57. 1+ 11 1+ !

Y S R Y
24— — 24— —
2+ IR —
1 1
24+ 2+
2 241
2

1.4, about 1.4167, about 1.4138, about 1.4143, about 1.4142;
V2

7.4 Maintaining Mathematical Proficiency (p. 390)

. (4 -1)ma (% 7)

7.5 Vocabulary and Core Concept Check (p. 396)
1. when each side of the equation is a single rational expression;
Sample answer: The equation is a proportion.
7.5 Monitoring Progress and Modeling with
Mathematics (pp. 396-398)

61. no solution

3. x=4 5. x=5 7. x=—-5x=7
9. x=—-1,x=0 11. 26 serves 13. 20.50z
15. x(x+3)  17. 20+ Dx+4)  19. x=2
21 x=1 23 x=-3,x=2 25 nosolution
27. x=-2,x=3 29 x=_3+ V129
31. Both sides of the equation should be multiplied by the same
expression;
5 2
3x3-§+3x3-;—3x3-1
33. a. -
Work rate Time Work done
1 room 5
You 8 hours 5 hours 3 room
. 1 room 5
Friend 5 hours —room
t hours t

b. The sum is the amount of time it would take for you and
your friend to paint the room together; % + % =1,

t=133h = 13 h20 min

Ad4 Selected Answers

+ e
35. Sample answer: xtl_ ——, Cross multiplication can be
x+2 x+4
used when each side of the equation is a single rational

x+1 3 1
x+2 x+4 x+3

expression; Sample answer:

Multiplying by the LCD can be used when there is more than
one rational expression on one side of the equation.
3
39. Yy =——
YRy T2
-2 11 1

41. yes;sz-i-7 43. no;y:t\‘{x74

45. a. about 21 mi/gal b. about 21 mi/gal

47. x = *0.8165 49. x = 1.3247

1+V5 4x+1 b — xd
2

37. yes;y=z+4
x

51. 53. gx) = 55. y=——

x—3 xc—a

57. a. always true; When x = a, the denominators of the
fractions are both zero.

b. sometimes true; The equation will have exactly one
solution except when a = 3.
c. always true; x = a is an extraneous solution, so the
equation has no solution.
7.5 Maintaining Mathematical Proficiency (p. 398)

59. discrete; The number of quarters in your pocket is an integer.

y
2

Money (dollars)

0

0 2 4 6 8 x
Quarters

61. 3 63. 15
Chapter 7 Review (pp. 400-402)

1. inverse variation 2. direct variation

3. direct variation 4. neither 5. direct variation
6. inverse variation 7. y= §; y= 3
X 3
8.y=%;y=*8 9.y=£;y=*15
X X
—8 8
10. y=—y==
YT 3
11. v | A
\
6
\
a4
2
——>
~ 2 14 | e 10x
-2
\
“
\ \
-6
\ \
\ Y
domain: all real numbers except 3; range: all real numbers
except 0



12.

13.

14.

16.

17.

19.

21.

o0

o

S

r \

domain: all real numbers except —5; range: all real
numbers except 2

ol A k\
8
6 N\
° N
4 >~
~_?
N
-2 \ 2 10 [ x
12
\ \
4
\ Yy

domain: all real numbers except 4; range: all real numbers
except 3

3
160 20 15 30T 3y
y? x+3
3x(4x — 1) 1
7(x_4)(x_3),x¢0,x¢4
1 3x% + 26x + 36
——— XF5xF8 18, ———M——
PO 6x(x + 3)
5%2—11x—9 —2(2x2 + 3x + 3)
x+ 8)(x —3) T =3+ 3+ 1)
g(x)=i+5
x—3
Y
16
1
I\\
12 i
1
gl 1
| —
<=t — ===
ﬂ-\\ - 1
1
2 14 12 | x
\
—4
AW
LYYy

translation 3 units right and 5 units up of the graph of f

22.

23.

24.

27.

29.

31.

Chapter &

Chapter 8 Maintaining Mathematical

10.

8.1

\

-4 / 4'x
[ 4
y |

translation 7 units left and 4 units up of the graph of f

g0 =—1+9
x—1

YM

-8 |4 4 | 8x
Ly

translation 1 unit right and 9 units up of the graph of f

wn

P4, £0,g# 0 25 x=5 26, x=0 o
ptq 1]
(o]

lution 28. yes; gx) = 3 6 g

10 $0 . yes; g . o
o) = 10 o) = L >
yes; g(x) = < +7 30. yes; g(x) pr— a
a. 4games b. 4 games S
(0]

=

wn

Proficiency (p. 407)

x| y 20|, y

1|1 2|21

2| —1 3| 46

3| =5 41 81

x|y

5 4

10| —16

15| —36
x=4 5. x=6 6. x =066 7. x=17
x =100 9. x=3
Sample answer: The points on the scatterplot are increasing

and f'is decreasing; Both level off as x increases.
Vocabulary and Core Concept Check (p. 474)

sigma notation

. A sequence is an ordered list of numbers and a series is the

sum of the terms of a sequence.

Selected Answers A45



8.1 Monitoring Progress and Modeling with
Mathematics (pp. 414-416)
5. 3,4,5,6,7,8 7. 1,4,9,16, 25,36

9. 1,4, 16, 64,256, 1024 11. —4,-1,4,11, 20, 31
2 .64 103
B. 5 L3372
15. arithmetic; as = 5(5) — 4 = 21;a,=5n — 4
17. arithmetic; as = 0.7(5) + 2.4 =59;a,= 0.7n + 2.4

19. arithmetic; a5 = —1 6(6) +74=-22a,=—16n+74
21. arithmetic; a5 = —(5) T %
23 .2 2 2 2 . _2 _2 , _2

3(1)3(2)°3(3)'3(4) 0 3(5) 15" 3n

25. (I + 1,2+ 1,33+ 1, @3+ 1;a5=53+ 1 = 126;
a,=n+1

27. D; The number of squares in the nth figure is equal to the sum

of the first positive n integers which is equal to the equation
shown in D.

29. a,=4n+2

an

48
42
36
30
24
18
12

6

0
01234567 8n

5 3 3
3. X 3Bi+4) 33. > (2 +3) 3s. E%
i=1 i=1 i=1

5
37. 2 (—-Dii+2) 39. 42 41. 100 43. 82
i=1

45. BL o 47. 35 49. 280

51. There should be ten terms in the series;

10
>@n—-5=-2+14+4+7+10+13+ 16+ 19

n=1
+22425=115
53. a. $50.50 b. 316days
55. a,=3m(n+ 1)

n

an

24
20
16 3
12
8
4 L

0
0123456n
57. yes; Subtract 3 from the sum.

59. a. true;

n
Ecai:ca1+ca2+ca3+~--+ca
i=1

n

=cla, ta,+tazt+-- +a)fcza
=1
b. true; !

E(a+b)—(a1+b)+(a2+b2)+ -+ (a, + b,
i=1
=a+ay+ --+a +b +b+ - +b,

ZEai-i-Ebi

i=1 i=1

A46 Selected Answers

61.

c. false; E (2i)(3i) = 30, ( 22: 2i )( 22‘, 3i) =54
-1

i=1

2 2
d. false; >, (2i)? = 20, ( > 21) =

i=1 i=1
a. a,=2"—1 b. 63;127;255

8.1 Maintaining Mathematical Proficiency (p. 416)

63.

G, L1

8.2 Vocabulary and Core Concept Check (p. 422)

1.

common difference

8.2 Monitoring Progess and Modeling with

O N mWw

27.

29.
35.
39.
43.
45.

47.
5S.

57.

59.

61.

63.

. arithmetic; The common difference is -.
11.
13.
17.
21.
23.

Mathematics (pp. 422-424)

arithmetic; The common difference is —2.

. not arithmetic; The differences are not constant.

. not arithmetic; The differences are not constant.

1
a. a,=—6n+3 b a,=55n+2

a, = 8n + 4;164 15. a,= —3n + 54; —6

an=§n—§;i—5 19. a,= —0.8n +3.1; —12.9

The formula should be a,=a; + n— 1d;a,=35—13n
a,=5n—12 25. a,= —2n+ 13
an an
20 3 12
L]
15 r 10 ;
10 3 8
L]
> [ 6 .
193456 7n 4 .
-5 2
L] >
-10 0
0123456n
a, = %n+%
an
6
5
a4
3
>
2
>
! >
0
0123456n
C 31. a,=1ln— 14 33. a,= —6n+28
a,=—4n+13 37 a,=n+2
a,= —3n+12 41. a,=3n—-71

a,=4n+9

The graph of a, consists of discrete points and the graph of
fconsists of a continuous line.

360 49. —924 51. —82 53. —1026

a. a,=2n+1 b. 63 band members

4
1+ > 8i;81
i=1
no; Doubling the difference does not necessarily double
the terms.
& 1+ 299
22,500; > (2i — 1) = 150( 3 )
i=1
(Q - x) seats
n
7 5 1131517 19 21 23 425

16”16”16 16” 16” 16” 16’ 16* 16”



8.2 Maintaining Mathematical Proficiency (p. 424)

67.
71.

73.

8.3

8.3

11.
13.
15.
17.
21.
23.

27.

31.
33.
37.

39.
41.

45.

32 69. 5%+
exponential decay

Cly=e 471‘/
] 118

1 e

4

\;

-8-6-4-2
[T

exponential growth

0] /

8 /

/
6 /
= @0.25,

Y eo2]

- — \

-8-6-4-2 2 4 6 L 10x
L[] |
Vocabulary and Core Concept Check (p. 430)
common ratio 3. a; !

Monitoring Progress and Modeling with
Mathematics (pp. 430-432)
geometric; The common ratio is 1

2
not geometric; The ratios are not constant.

not geometric; The ratios are not constant.
geometric; The common ratio is %

n—1
a. a,= 357" b a,=72(3)

a, =45y~ a; = 62,500

_ - ro g 3T e
a, = 112(5) sa; = n 19. a, = 4(5) sar; = 6
a, = 13(=3y"" 1 a, = 947.7

_ 1\n—1

a,=2""1 25. a, = 60(})

ap an

30 * 70

25 60

20 50

15 40

10 3 zo

5 ° 0 [ ]

0 10 .

01234567n o o

0123456 7n
. 1\p— 1
a, = —3(4y 29. a, = 243(—1)
a 2 3456 7n an
[ ]
~500 T 200
~1000 150
~1500 100
~2000 50 s
~2500 0 — v
~3000 —50 . n
~3500 ~100 *
The formula should be a,, = a,;r* = '; a, = 8(6)* ~ !

a, =74y 1 35. a,= —6(3)" " lora,= —6(=3) !
a, = 512(%)n_ ! ora, = —512(—%)" !

a,= —432(L)" "ora, =432(-1)""
a, =41 43 a,=5(4)"""
989,527
=6(=2)yr—1 5
a, = 6(—2) 47. 40353606 49. L

55.

57.
59.

61.

63.
65.

8.3
67.

69.

8.4

8.4

32,312
6561
The graph of a,, consists of discrete points and the graph of f

is continuous.

$276.25

a. a,= 32(%)" - 1; 1 < n < 6; The number of games must
be a whole number.

53. —262,140

b. 63 games

a. a,= 8"~ 1,2396,745 squares

b. b,= (g)n; about 0.243 square units
$141,521.58

no; The total amount repaid for loan 1 is about $205,000 and
the total amount repaid for loan 2 is about $284,000.

Maintaining Mathematical Proficiency (p. 432)

domain: all real numbers except 3; range: all real numbers
except 0

st L
4
3
2
1
= 2 14567 8x
2
BN A
4
1t _5 y m
L)
domain: all real numbers except 2; range: all real numbers 2
except 1 FDP
gy o
5 >
4 =)
3 ("))
2 s
=3 > (0}
-
3-2-1 | N\ 3456 7x v
oA
3
2N 7

Vocabulary and Core Concept Check (p. 439)
partial sum

Monitoring Progress and Modeling with
Mathematics (pp. 439-440)

S, =05,8,=067,5; =072, 5, = 0.74, S5 = 0.75;
S, appears to approach 0.75.

SII

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0
0123 456n

Selected Answers A47



5. §,=4S5,=64,85,=1784,5,~=8.70, Ss = 9.22;
S, appears to approach 10.
%
12 ju”
6
a4
2
% 1 234506n
7.10 9. % 118 13 18
15. Because ‘%| > 1, the sum does not exist. 17. 56 ft
19. 2 21 g2 23 B3
9 99 - 99 .
25. Sample answer: .213(5)1 ;'212(5)17 1; 3 o= 6
1= = 1 — E
and 2 5= 6
1-=3
27. $5000
29. yes; At 2 seconds, both distances are 40 feet.
3. a a,=3)
b. 1 ft?; As n increases, the area of the removed triangles
gets closer to the area of the original triangle.
8.4 Maintaining Mathematical Proficiency (p. 440)
33. quadratic 35. neither
8.5 Vocabulary and Core Concept Check (p. 447)
1. equation
8.5 Monitoring Progress and Modeling with
Mathematics (pp. 447-450)
3. a,=1,a,=4,a3="7,a,=10,as = 13,a, = 16
5. f(O) =4,f(1) =8,f(2) = 16,£(3) = 32,f(4) = 64,f(5) = 128
7. =2,a,=5,a;=26,a, =677, a5 = 458,330,
= 210,066,388,901
9. f(0) =2,/ =42 =23 = -2,f4 =~
f6) = -
11. a,=2l,a,=a,_,—7 13. a,=3,a,=4a,_,
15. a; =44,q, =41
17. ay=2,a,=5,a,=a,_,+a,_,
19. a,=1,a,=4,a,=a, ,+a,
21. a;=6,a,=ne-a,_ 23. (L =1,flm)=fn—1) +1
25. f()y=-2,f(m)=f(n—1)+3
27. A recursive rule needs to include the values of the first terms;
ay=5a4,=2,a,=a,_,—a,_
29. a,=7,a,=a,_,+4 31. a,=2,a,=a,_,— 10
33. a;=12,a,= 1la, 35. a,=19,a,=a, ,—0.6
37. ay= —5a,=a, | 39 a=112,a,=a, | +30
41. a,=—-6n+9  43. a,= —233)y" !
45. a,=9.1n—21.1  47. a,= —n +2
49. a,= —2n+22 51. B; Anexplicit rule is a, = 6n — 2.
53. a. a; = 50,000, a, = 0.8a, ; + 5000
b. 35,240 members
¢. The number stabilizes at about 25,000 people.
55. Sample answer: You have saved $100 for a vacation. Each
week, you save $5 more. a; = 100, a4, =a, _; + 5
57. a. $1612.38 b. $91.39

A48

Selected Answers

59. 144 rabbits; When n = 12, each formula produces 144.
61. a. a, =9000,a,=0.9q, _, + 800
b. The number stabilizes at 8000 trees.
63. a. 1,2,4,8, 16,32, 64; geometric
b. a,=2""Y%a =1,a,=2a,_,
65. 15 months; $213.60; a; = 3000,

0. 1)
+ —213.
(1 2 a, | — 213.59
67. a. 3,10,21,36,55 b. quadratic ¢ a,=2n’>+n

69. a. TnZ%n2+%n;Sn=n2
b. T,=1,T,=T, ,+mS, =15,
c. §$,=T,_,+T,

n n

8.5 Maintaining Mathematical Proficiency (p. 450)

71. x=25 73. x=27

18 9 320
7S.y=7;y=§ 77.y=7;y=80

=S

n

g t2n—-1

Chapter 8 Review (pp. 452-454)

12 o
1. a,=n2+n 2. > (3Bi+4) 3. D@2 +0)
i=1 i=0
4. —729 5. 1081 6. 650 7. 15
8. yes; The terms have a common difference of —8.
9. a,=6n—4 10. a,=3n
an an
30 ¢ 25
25 20
>
20 15
15 10 e
10 L] 5 L]
5 0
[ 0123 456n

0123456 17n

11 a,= —4n+ 12

an

10
5

0
-5
-10

12 3 5 6n
[

12. 2070 13. a, = 15001 + 35,500; $244,500
14. yes; The terms have a common ratio of 2.
15. a,=25(2)" "' 16. a,=p(=3y "
[ ]
108

ap 0

’s 00| 123 %560

20 —200

15 —300

10 —400

5 ~500

®

0
0123 456n

—gqn—1 — (—Ay— 1
17. a,=4""1ora,=(—4)
a
a n
" 400
1000 200 2
800 0 s
2
600 00| ! 3 5 6n
400 —400
200 L] -600
0 L -800
0123456n 1000




18. 855
19. §,=1,8,=0.75,8;=0.81,5, = 0.80, S5 = 0.80;
S, approaches 0.80.
Sn

1.0
08 s
06
04
02

0
0123 456n

20. 16 2L &

22. a,=7,a,=18,a;="29,a,=40,a; =51, a5 = 62

23. a, = 6,a, =24, a; =96, a, = 384, a5 = 1536, az = 6144
24. f(O) =4,7(1) = 6,f(2) = 10,£(3) = 16, f(4) = 24, f(5) = 34
25. a,=9.a,=3a,_, 26. ay=2,a,=a, (n—1)

27. —7 a,=3,a,=a,_,—a,_

28. a, =105, a, gan_l 29. a,=26n — 30

30. - 8(-5y~1 3L a,=26(2)" "

32. P, =11,120,P, = 1.04P, _,

33. a=1,a,=a,_,+4n—3

Chapter 9

Chapter 9 Maintaining Mathematical
Proficiency (p. 459)

|-5|
1. 2. [0, —. |-
2
3. | .19 + -2 —83|
4. —|42,|5] - —4+ 20| 13m 6. 24 ft
7. 12mm 8. 28km  9.112in.  10. 04yd

11. yes; The line passing through the points (x;, y,) and (x,, y,) is
horizontal. The line passing through the points (x,, y;) and
(x5, y,) is vertical. Horizontal and vertical lines are
perpendicular, so the triangle formed by the line segments
connecting (x,, y;), (x5, ¥,), and (x,, y,) contains a right angle.
9.1 Vocabulary and Core Concept Check (p. 466)
1. cosine and secant
3. To solve a right triangle, the missing angles and side lengths
must be found.
9.1 Monitoring Progress and Modeling with
Mathematics (pp 466—468)

5. sin 6= cos@ tanH csc@ 3 sec0=§,
cotG—Z
. 5 2V6 5V6 7
7. sm(—)—7cost9—Tt B—T,cscﬂ—g
sec 13 o 5
. V14 5 V14 914
9. sin 6= 9 ,cos0—§,tan9—T,cs00—T,
9 _5V14
sechS,cotHf 8
. 4oy 997 V97 9
11. SmG—V,COSO—?,CSCO—T,COtO—Z
62 V2 11 _ 12
13. cosG—T,tanO— 12, csc = 7,seca9 TR
6V2
cot 0 = ‘i?*

15. sin

17.

19.

21.

33.
35.
37.
39.
43.
47.
49.

51.

53.

9.1
55.
59.
9.2

9.2

. 0.9703 29.

coth =

Vils o9 o Vils
12 cos 12 tan 9 , CSC s

V115
115
The adjacent side was used instead of the opposite;
opp _ 8
hyp 17
23. x=06 25. x=28
1.1666 31. 9.5144
A =54°b=16.71,c = 28.43
B =35°,b=11.90, c = 20.75
B =47°,a= 28091, c= 4239
A=18%a=3.96,b=12.17 41. w=514m
about 427 m 45. a. about451 ft b. about 5731 ft
a. about 22,818 mi  b. about 7263 mi
a. about 59,155 ft b. about 53,613 ft

c. about 39,688 ft; Use the tangent function to find the
horizontal distance, x + y, from the airplane to the
second town to be about 93,301 ft. Subtract 53,613 ft to
find the distance between the two towns.

sin 6 =

cot =

sin 0 =

x=4.5

yes; The triangle must be a 45-45-90 triangle because both
acute angles would be the same and have the same cosine value.

a. x = 0.5; 6 units

b. Sample answer: Each side is part of two right triangles,

with opposing angles ( 12;0 ) So, each side length is

2 sin( 180
n

o

), and there are n sides.

C. ne sm(lio ) about 3.14

7,
L
®
(o]
~+
®
(%
>
5
g
®
L
W

Maintaining Mathematical Proficiency (p. 468)
1.5 gal 57. C=37.7cm,A = 113.1 cm?

C = 44.0ft,A = 1539 ft?

Vocabulary and Core Concept Check (p. 474)
origin; initial side

. Sample answer: A radian is a measure of an angle that is

approximately equal to 57.3° and there are 27 radians in a
circle.

Monitoring Progress and Modeling with
Mathematics (pp. 474-476)

y

110°

Selected Answers A49



15.
21.

23.

29.

31.
37.

43.
45.

47.
9.2
49.
9.3

9.3

11.

13.

A50

—900°

430°;, —290° 11. 235° —485° 13. %T
—BTW 17. 20° 19. about —286.5°

A full revolution is 360° or 277 radians. The terminal side

rotates one-sixth of a revolution from the positive x-axis, so
multiply by % to get% « 360° = 60° andé o2 = %T

B 25. A 27. about 15.7 yd, about 78.5 yd?

The wrong conversion was used;

24° =24 degrees( m radians )

180 degrees

= 21473 radians = 0.42 radians

72,000°, 4000 33. —0.5  35. 3.549
—0.138  39. 528in2  4l. 60°,7§T

about 6.89 in.2, about 0.76 in.2, about 0.46 in.2
yes; When the arc length is equal to the radius, the equation

s = rfshows that 0 = 1 and A = %rzﬂis equivalent to A = %
forr=sand 6 = 1.

a. 70°33 b 110.76% 110 + 2 + -~ 110.76°
Maintaining Mathematical Proficiency (p. 476)
about 27.02 51. about 18.03 53. about 18.68
Vocabulary and Core Concept Check (p. 482)
quadrantal angle

Monitoring Progress and Modeling with
Mathematics (pp. 482-484)

sin 6 = —%,cos0=%,tan0= —%,cs00= —g,sec()=%
cot § = —%

sin 6 = —%,cosBZ —%,tan0=%,csc0= —%,sec9= —%
cot 0 = %

sin 6 = f%, cos 6 = 72, tan 0 = %, csc 0= fg, sec 6 = f%,
cot = %

sin 0 = 0, cos 0 = 1, tan 0§ = 0, csc § = undefined,
sec 0 = 1, cot 0 = undefined
sin @ = 1, cos 6 = 0, tan 0 = undefined, csc 6 = 1,
sec § = undefined, cot 6 = 0
sin @ = 1, cos 6 = 0, tan @ = undefined, csc 6 = 1,
sec § = undefined, cot 6 = 0

Selected Answers

15.

17.

19.

23.

25.

35.
39.

y ; 80°
o X
80° —-100
y ; 40°
320°
N
I\ Ja0° x
o
y ;—
4
I
W
yil
y pul
6
§ Jﬂ g
6
. . _y. _y_ 2
The equation for tangent is tan 6 = o tan 6 = T3
-V2 27, —% 29. 1 31 % 33. 65ft
about 16.5 ft/sec 37. about 10.7 ft
a. Angle of | Horizontal distance
sprinkler, 6| water travels, d
30° 16.9
35° 18.4
40° 19.2
45° 19.5
50° 19.2
55° 18.4
60° 16.9




2
b. 45° Because ;—2 is constant in this situation, the

maximum distance traveled will occur when sin 26 is as
large as possible. The maximum value of sin 26 occurs
when 20 = 90°, that is, when 6 = 45°.

c. The distances are the same.

41.
1 @)
2’2 (Q ﬁ)
2 ‘2
3)
2
360° (1, 0)
,1)
2
(_ V2, V2
21 _ﬁ) (=0, 1)] (_ _v3) V22
2' 2 2772
43. tan 9 =1 6; sin 90° = 1 and cos 90° = 0, so tan 90° is
cos 0
undefined because you cannot divide by 0, but
cot 90° = % =0.

45. m =tan 0 47. a. (—58.1,114) b. about218 pm
9.3 Maintaining Mathematical Proficiency (p. 484)
49, x=—-3andx=1

51. y

-7-6-5-4 -1 2 345 6x

53.

|
EN
//

I
-
BN

—
L ——

9.4 Vocabulary and Core Concept Check (p. 491)
1. cycle

3. A phase shift is a horizontal translation of a periodic

function; Sample answer: y = sin(x - g)

9.4 Monitoring Progress and Modeling with
Mathematics (pp. 491-494)
5. yes;2 7. no 9. 1,67 11. 4, 7

13. 3, 2ar; The graph of g is a vertical stretch by a factor of 3 of
the graph of f(x) = sin x.

y
-4
-3
2
1
X
3
—4
\
15. 1, 2?77; The graph of g is a horizontal shrink by a factor of%
of the graph of f(x) = cos x.
y
1
1\ [\
[1\ [
X
\ [\
\ /)
-1
! wn
17. 1, 1; The graph of g is a horizontal shrink by a factor of = %
of the graph of f(x) = sin x. gb
11 o
VA \
Ll / >
/ [\ 7}
\ I <
(0}
=
w

~—

RN RN

19. -, g; The graph of g is a horizontal shrink by a factor of %

W | =

and a vertical shrink by a factor of% of the graph of
f(x) = cos x.

Yy

\ oy
\

T X

L —
~——
L —
~——

|
wl=

21. B,D

Selected Answers A51



23.

25.

27.

31.

35.

37.

39.

41.

A52

The period is i and represents the amount of time, in
seconds, that it takes for the pendulum to go back and forth
and return to the same position. The amplitude is 4 and
represents the maximum distance, in inches, the pendulum
will be from its resting position.

a4 ‘
‘\ i
SV YL
AUV
IR
U P fes| 7y [
VARV ARV ARY|
2
\ {
,3 y
72/ \ 4
P \ /
T 2w X
‘71
N ¥4 29. A
/ \ \ kul / 27X
4 | -
TN } \/
N AREEE /1] I
Ry 33. RY
AR ;
[ ;
Sm X ‘1 T 2w 37 Aar x
\V Lt L [ T[]
\ / \ /
‘71

To find the period, use the expression |277T;

Period: 2m = 2—77= 37
b| 2
3

The graph of g is a vertical stretch by a factor of 2 followed

by a translation %T units right and 1 unit up of the graph of 1.

The graph of g is a horizontal shrink by a factor of %
followed by a translation 377 units left and 5 units down of
the graph of f.

y 43. y

4
-3
2
1

w N =

-1

Selected Answers

45.

49.
53.

5S.

57.

59.
61.

63.

65.

67.
9.4

69.

73.
9.5
1.

3.

- N WA O

27 X

3

w N =
~
7

EN

o u

A 51. g(x) =3sin(x — m + 2

glx) = —% cos mx — 1
h .
o /;l ;4.3 ft
— 7 /
G
£ 5 /
5 /
o 3
== P -
1
%0710 20 30 40 50 60 70 80 90 ¢
Angle (degrees)
days 205 and 328; When the function is graphed with the

line y = 10, the two points of intersection are (205.5, 10) and
(328.7, 10).

a. about —1.27 b. about 0.64 c. about 0.64
a. hy
180
eli‘ﬁ\ IR
g ol L]
S ol VY L]
S ol VL]
e | RR U RA W AR U ERY
o |RR VARV ARV ARV
Zd* \/ VW’f
% 20 80 120 160 ¢
Time (seconds)
b. 45 ¢ 175ft,5ft
The x-intercepts occur when x = LT 3T ST

eI
Sample answer: The x-intercepts can be represented by the

expression (2n + l)g, where 7 is an integer.

The graph of g(x) = cos x is a translation g units to the right
of the graph of f(x) = sin x.

80 beats per minute

Maintaining Mathematical Proficiency (p. 494)

@=3)x+ 1D
@+ 55— 1)

2x(x — 5) 75. (x + 6)(x + 2)
Vocabulary and Core Concept Check (p. 502)

The graphs of the tangent, cotangent, secant and cosecant
functions have no amplitude because the ranges do not have
minimum or maximum values.

x—2,x# —3 71.

2 T



9.5 Monitoring Progress and Modeling with 15. a. A A4
Mathematics (pp. 502-504) [N
5. v 4 4 «E‘(x) = 3sec 2x
4 / TN
3 / 2N y = 3 cos 2x
2 L |
1 . T
- a\ 2 X
NEE MY, " Ly
2 [y
[ I
i pESER
The graph of g is a vertical stretch by a factor of 2 of the |
graph of f(x) = tan x. b IypA 4(#0x) = 4 csc 3x
7. M e )7/hhhhr]
\ L A
3 \ L7 N |y =4sin3x
2 r2 \
1 \\ i3 ENDES x
- ‘_2 \ /
I N X 4
\ \ -6
[ \ 8
T3 \ \ Y |
—4
\ Y 17. |y
The graph of g is a horizontal shrink by a factor of % of the \10
graph of f(x) = cot x. s \ |
9. vy 6
LA 4
10
g\ : tn
\ ‘ 7 T i 21 —
I 2 ’ o
4 N r =
i ~ : N [ ®
T 37 77 -8
1_2 3 T 5 27 T 377\ 5 4 _\10 " :
4 N\ —12
}—6 \\ \ Y 5
Ez \ The graph of g is a vertical stretch by a factor of 3 of the g
7;12 \ graph of f(x) = csc x. o
19. A Ay P
The graph of g is a horizontal stretch by a factor of 4 and a | 3 |
vertical stretch by a factor of 3 of the graph of f(x) = cot x. \\ 2 /
11. y
4
3 -2 ‘_1 k3 E3 3n
2 [ / \
) I Y I
L ,// 1 | |
EVE N RNERAK AN RN
The graph of g is a horizontal shrink by a factor of % of the
graph of f(x) = sec x.
! 21. y
The graph of g is a horizontal shrink by a factor of P and a :
1 0/
vertical shrink by a factor of 5 of the graph of f(x) = tan x. ~—
-05 |, 05 ——15  x
. . T . T T [
13. To find the period, use the expression W; Period: m =3 2
-3
-4

The graph of g is a horizontal shrink by a factor of L and a
T

vertical shrink by a factor Of% of the graph of f(x) = sec x.

Selected Answers A53



23.

25.
29.

(188
ji\\ /

1

Iy 2 3 4 x
|

; ’// \\\
[ Yoy

The graph of g is a horizontal stretch by a factor of 2 of the
T
graph of f(x) = csc x.

y = 6tanx 27. y =2tan mx

B; The parent function is the tangent function and the graph

has an asymptote at x = %T

31. D; The parent function is the cosecant function and the graph
has an asymptote at x = 1.
33. A; The parent function is the secant function and the graph
has an asymptote at x = jIT
35. The tangent function that passes through the origin and has
asymptotes at x = 7 and x = — 7 can be stretched or shrunk
vertically to create more tangent functions with the same
characteristics.
37. g(x) = cot(Zx + 757) +3 39, g(x) = —Ssec(x — m) +2
41. Function B has a local maximum value of —5 so Function A’s
local maximum value of —i is greater. Function A has a
local minimum of % so Function B’s local minimum value of
5 is greater.
43. d
800
__ 700 |
£ 600 /
8 500
§ 400
2300 /
[=) /
200 S
100 1
ol—""
0 10 20 30 40 50 60 70 80 90 0
Angle (degrees)
As d increases, 6 increases because, as the car gets farther
away, the angle required to see the car gets larger.
45. a. d =260 — 120 tan 0
b. _d
280
240
200 N
AN
160 AN
120 AN
80 \
40
0
0 10 20 30 40 50 60 70 80 90 0
The graph shows a negative correlation meaning that as
the angle gets larger, the distance from your friend to
the top of the building gets smaller. As the angle gets
smaller, the distance from your friend to the top of the
building gets larger.
47. no; The graph of cosecant can be translated g units right to
create the same graph as y = sec x.
A54 Selected Answers

49.

51.

9.5
53.
57.
9.6

9.6

11.

13.

17.

19.
21.

23.
25.

27.

29.

31.

9.6
33.

39.

a sec bx =

cos bx

Because the cosine function is at most 1, y = a cos bx will
produce a maximum when cos bx = 1 and y = a sec bx
will produce a minimum. When cos bx = —1,y = a cos bx
will produce a minimum and y = a sec bx will produce a
maximum.

_ 1 37
Sample answer: y = 5 tan Ex T

Maintaining Mathematical Proficiency (p. 504)
y=—-x+22+5x—6 55.y:éx3+%x2—§x—g
3,7

Vocabulary and Core Concept Check (p. 570)
sinusoids

Monitoring Progress and Modeling with
Mathematics (pp. 510-512)

1 2 3 3
ET 5. 7_7 7- E 9. 8_7T
P =0.02 sin 407t

y
0.02 ~
/T N\
0.01
/ \
0.01 | 0.02 \0.03 | 0.04 | A x
-0.01 \ /
/
-0.02 S

y = 3sin 2x 15. y=—2¢0sg(x+4)

To find the amplitude, take half of the difference between the
maximum and the minimum; w =8
h=—25cos mt+ 65

D = 19.81 sin(0.549¢ — 2.40) + 79.8; The period of the
graph represents the amount of time it takes for the weather
to repeat its cycle, which is about 11.4 months.

V =100 sin 4 ¢
a. N =3.68 sin(0.776t — 0.70) + 20.4
b. about 23,100 employees

a.and b. A cosine function because it does not require
determining a horizontal shift.

c. A sine function because it does not require determining a
horizontal shift.

w

y=25sin 4(x - g) +5.5,y=—25cos4x + 5.5

a. d= —65cos %Tz +10

b. low tide: 12:00 a.M., 12:00 p.M., high tide: 6:00 A.M.,
6:00 .M.

c. Itis a horizontal shift to the left by 3.
Maintaining Mathematical Proficiency (p. 572)

6+ 3V6 35 13V11 — 13V3
2 ) 8

In4+6Inx—1Iny

37. n2 +Inx



9.7
1.

9.7

11.
19.
21.

23.

25.

27.

Vocabulary and Core Concept Check (p. 577)

A trigonometric equation is true for some values of a
variable but a trigonometric identity is true for all values of
the variable for which both sides of the equation are defined.
Monitoring Progress and Modeling with
Mathematics (pp. 577-518)

cosﬂ=&,tan0=@,csc0=3,sec9:ﬂ,
3 4 4
cot 6 =2V2
sin0=@cos0:——7\/§ cscG=—\/§
58 7 58 3
V58 7
sec f = o cot § = 3
g VI VI 6VIL 6
sin 6 = g rfanf=——cscb= s 0= 2,
Cot@:ﬂ
11
sin 6 = —@’ cos 0 = @, tan 0 = _l, csc O = _m’
10 10 3
_Vio
sec = ——
3
cos x 13. —tan 6 15. sin?x 17. —secx
1

sin? # =1 — cos? 6;
1—sin20=1—-(1—cos20)=1—1+cos26 = cos? 0
1

Sin X CSC X = Sin X o — =1
sin x

™ . COS X
cos E—x COtx = SIN X o

T 0) +1
COS( )

_ sinf+1
1 — sin(—6) 1 — sin(—6)
_ sinf+1
1 — (—sin )
_sinf+1
1 + sin 6
=1
1 + cosx sinx _ 1+ cosx sin x(1 — cos x)
sin x 1+ cos x sin x (1 + cosx)(1 — cos x)
_ 1 +cosx n sin x(1 — cos x)
sin x 1 — cos?x
_ 1 +cosx n sin x(1 — cos x)
sin x sin? x

_sin x(1 + cos x) i sin x(1 — cos x)

- sin? x sin? x
_ sinx(1 4 cos x) + sin x(1 — cos x)
sin2 x

_ sinx(1 + cos x + 1 — cos x)
sin? x

_ sinx(2)
sin? x
2

sin x

2cscx

31.

33.

35. s

37.

39.

9.7
41.

9.8
1.

sin x, ¢sc x, tan x, Cot x; COS X, Sec X;
sin(—6) = —sin 0
1 1

cse(—0) = Sin(—6) = Teng - oS¢ 0
tan(—#) = —tan 6
R S - _

cot(—60) = an(—9) P— cot 6

y ( [ []

3 y =cscx

2 2‘( ]

1 %l 1)77

72‘11' X

y [‘ | ]

y=tanx
A\
V 1 V———V-(%I1)

[ ] \/ [ 1
[y—COS)éJk 3 [!=sec x]
27 27X

1 sin x
COSX COSX

yes; sec x tan x — sinx =

sin x .
=——— —sinx
cos? x
= sec? x sin x — sin x
= sin x(sec?x — 1)
= sin x tan? x
_ hsin(90° — 6)
sin 6
_hcos b
sin 6
s =hcot6
a. u=tan6
b. u starts at 0 and increases without bound.
You can obtain the graph of y = cos x by reflecting the
graph of f(x) = sin x in the y-axis and translating it g units
right.

Maintaining Mathematical Proficiency (p. 518)

_ 143
3

Vocabulary and Core Concept Check (p. 523)
cos 170°

x=11 43. x

Selected Answers A55

wn
o
(0]
(o]
-+
(0]
o
>
=]
g
(0]
=
W




9.8 Monitoring Progress and Modeling with 8.
Mathematics (pp. 523-524)

3.V3-2 5.\5%\/6 7.@ 9. V3+2
1. -2 13 -8 15 -2 17. tanx

19. cosx 21. cosx

23. The sign in the denominator should be negative when using

the sum formula;

tanx-i—tanE
4 _ tanx + 1

1 —tanx

T
1 — tan x tan —
4

37

25. 29, x 31. x=0,7

10.

33. 6 — cos = sin 6

= (1) cos 8 — (0) sin 6
= cos 0
35 tan (6 — 45°) + 35 tan 45°
htan 6
( tan 6 — tan 45°
1 + tan 6 tan 45°
htan 6

35(tan 0— 1) 435
_ 1+ tan 6
htan 6
_ 35(tan 6 — 1) + 35(1 + tan 6)
htan 6(1 + tan 0)
_35tan 6 — 35 + 35 + 35 tan 6
htan 6(1 + tan 0)
_ 70 tan 0
htan (1 + tan 6)
-__ 70
h(1 + tan 6)
¥, + ¥, = cos 9607t + cos 12407t
= cos(11007rt — 1407rt) + cos(11007t + 14071)
= cos11007t cos 1407t + sin 110077t sin 1407t
+ cos 11007t cos 14077t — sin 110077¢ sin 1407t
= cos 11007t cos 1407t + cos 11007t cos 1407t
= 2 cos 11007t cos 1407t
my — my
1 + mym,
9.8 Maintaining Mathematical Proficiency (p. 524)
41. x=4 43. x=-3
Chapter 9 Review (pp. 526-530)

\V8s Vs 11V85 11

1. SIHOZT,tanHZT,CSCBZT,SGCBZK,

_6V85
85

11.

35.

) + 35 tan 45° 12.

16.

17.

37.

39. a. tan(h, — 0, = b. 60°

cot 0

2. about 15 ft 3. 22° —338° 4. @3 5.

6. 135° 7. 300°

A56 Selected Answers

18.

140°

about 1497 m?
sin 6 = 1, cos 6 = 0, tan 0 = undefined, csc 6 = 1,
sec 0§ = undefined, cot 6 = 0

sin 6 = —%, cos 0 = % tan 6 = —214, csc 0 = —?,

se09=§,cot6= —27—4

sin6=@ cos 6 = _2\/E tan 6 = —= c900=@
13 ) 13 k) 2$ c 3 )
V13 2

sec O = o cot O = -3

V3 Vi s 2

3 2
8, 27r; The graph of g is a vertical stretch by a factor of 8 of

the graph of f(x) = cos x;

y
8
[\
RN NN AN
- T 27 | x
[\
[<\ )
‘—8
6, 2; The graph of g is a horizontal shrink by a factor of 7%_
and a vertical stretch by a factor of 6 of the graph of
f(x) = sinx;
y
6
4
[\
\ !
05 \15 x
-2
2\
-6
\
i, g; The graph of g is a horizontal shrink by a factor of%

and a vertical shrink by a factor ofi of the graph of
f(x) = cos x;
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19. Ry
3
2
—27 |- T 2w X
-1
[T [ 1]
21. RY
\
-2 G T 2w X
>
‘_3
22. REImmy
3 /
2
1
-7 7 T X
2
-3
[
-4
Yoo

The graph of g is a horizontal stretch by a factor of 2 of the

graph of f(x) = tan x.

23. |y

A

\

a2 T X

20.

The graph of g is a vertical stretch by a factor of 2 of the
graph of f(x) = cot x.

24.
o’
;16
12
8
4 ///
- 7 5 X
o4
/ s
-12
[
vy o ®
The graph of g is a horizontal shrink by a factor of SL and a
T
vertical stretch by a factor of 4 of the graph of f(x) = tan x.
25. |y *\ /4 26. R¥
-8 \ 6
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29. Sample answer: y = —sin %x

30. Sample answer: y = cos mx — 2

31. h=—115cos2mt+ 13.5

32. P = 1.08sin(0.585¢ — 2.33) + 1.5; The period represents
the amount of time it takes for the precipitation level to
complete one cycle, which is about 10.7 months.

33. cos’x 34, tanx  35. sinx

COS X SEC X __ COS X 8eC X

36. =
1 + tan?x sec? x

_cosx
sec x

= COS X CoS x

= cos?x

37. tan(7—T - x) cot x = cot x cot x

2 ("
= cot? x o
(0}
=csctx— 1 s}
38.@ 39. V3 -2 40.@ e
>
19 3w S
.= Lx =200 . x= >
41 25 42. x 14 43. x=0, 7 g
Chapter 10 ®
S . w
Chapter 10 Maintaining Mathematical
Proficiency (p. 535)
6 _p a _ 68
L 30 100 20% 2 25 100 17
M44_ p
3. 86 100’ 40%
4. | Movies Watched
per Week
35
30
Z 25
g 20
& 15
[
@ 10
) T
0
0-12-3 4-5
Movies

5. no; The sofa will cost 80% of the retail price and the arm
chair will cost 81% of the retail price.

10.1 Vocabulary and Core Concept Check (p. 542)
1. probability
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10.1 Monitoring Progress and Modeling with
Mathematics (pp. 542-544)

3. 48; 1HHH, 1HHT, 1HTH, 1THH, 1HTT, 1THT, 1TTH,
ITTT, 2HHH, 2HHT, 2HTH, 2THH, 2HTT, 2THT, 2TTH,
2TTT, 3HHH, 3HHT, 3HTH, 3THH, 3HTT, 3THT, 3TTH,
3TTT, 4HHH, 4HHT, 4HTH, 4THH, 4HTT, 4THT, 4TTH,
4TTT, SHHH, SHHT, SHTH, 5THH, SHTT, 5THT, 5TTH,
STTT, 6HHH, 6HHT, 6HTH, 6THH, 6HTT, 6THT, 6TTH,

6TTT
5. 12;RI1,R2,R3, R4, W1, W2, W3, W4, Bl, B2, B3, B4
7. 15—6, or about 31.25%
9. a. %, or about 92%  b. % or about 72%
11. There are 4 outcomes, not 3; The probability is %.
13. about 0.56, or about 56% 15. 4

17. a. -5 0r90% b. 2 orabout 67%
¢. The probability in part (b) is based on trials, not possible

outcomes.
19. about 0.08, or about 8% 21. C,A,D,B
23. a. 2,3,4,5,6,7,8,9,10,11, 12
5

P e VO /RN B G- ORR I B T
bo 243 g di 5 560 2T L8 20 L10:

1 1
1 5 12: o

Sample answer: The probabilities are similar.

C.
25. %T, or about 52%

27. %, or 0.75%; about 113; (0.0075)15,000 = 112.5

10.1 Maintaining Mathematical Proficiency (p. 544)

6x* X3 —4x2 — 15x + 18
29, — 31.
y3 x*=2
15x2
33, —————— x#0
22 +x— 11"

10.2 Vocabulary and Core Concept Check (p. 550)
1. When two events are dependent, the occurrence of one
event affects the other. When two events are independent,
the occurrence of one event does not affect the other.
Sample answer: choosing two marbles from a bag without
replacement; rolling two dice
10.2 Monitoring Progress and Modeling with
Mathematics (pp. 550-552)
3. dependent; The occurrence of event A affects the occurrence
of event B.
5. dependent; The occurrence of event A affects the occurrence
of event B.
7. yes 9. yes 11. about 2.8% 13. about 34.7%
15. The probabilities were added instead of multiplied;
P(A and B) = (0.6)(0.2) = 0.12
17. 0.325
19. a. about1.2% b. about 1.0%
You are about 1.2 times more likely to select 3 face cards
when you replace each card before you select the next card.
21. a. about17.1% b. about 81.4% 23. about 53.5%
25. a. Sample answer: Put 20 pieces of paper with each of the
20 students’ names in a hat and pick one; 5%
b. Sample answer: Put 45 pieces of paper in a hat with
each student’s name appearing once for each hour the
student worked. Pick one piece; about 8.9%

A58 Selected Answers

27. yes; The chance that it will be rescheduled is
(0.7)(0.75) = 0.525, which is a greater than a 50% chance.

29. a. wins: 0%; loses: 1.99%; ties: 98.01%
b. wins: 20.25%; loses: 30.25%; ties: 49.5%

c. yes; Go for 2 points after the first touchdown, and
then go for 1 point if they were successful the first
time or 2 points if they were unsuccessful the first
time; winning: 44.55%; losing: 30.25%

10.2 Maintaining Mathematical Proficiency (p. 552)

31. x=02 33. x=0.15

10.3 Vocabulary and Core Concept Check (p. 558)
1. two-way table

10.3 Monitoring Progress and Modeling with
Mathematics (p. 558-560)

3. 34;40;4;6;12

S Gender
Male | Female | Total
Q
@ | Yes 132 151 283
o
o
8| No 39 29 68
Total 171 180 351
351 people were surveyed, 171 males were surveyed,
180 females were surveyed, 283 people said yes, 68 people
said no.
7. Dominant Hand
Left Right | Total
g Female | 0.048 0.450 |0.498
c
$ | Male | 0.104 | 0398 |0.502
Total | 0.152 0.848 1
9.
Gender
Male Female Total
@ |Yes | 0376 0.430 0.806
g
2 [No 0.111 0.083 0.194
Total | 0.487 0.513 1
11.
Breakfast
Ate | Did Not Eat
2 Tired | 0.091 | 0333
]
2 | Not Tired | 0.909 0.667

13. a. about0.789 b. 0.168
c. The events are independent.



15. The value for P(yes) was used in the denominator instead of
the value for P(Tokyo);

0.049
——=0.12
0.39 0126
17. Route B; It has the best probability of getting to school on
time.

19. Sample answer:

Transportation to School
Rides Bus | Walks | Car | Total
g Male 6 9 4 19
& | Female 5 2 4 11
Total 11 11 8 30
Transportation to School
Rides Bus | Walks | Car | Total
S | Male 0.2 0.3 |0.133 | 0.633
é Female 0.167 0.067 | 0.133 | 0.367
Total 0.367 0.367 | 0.266 1

21. Routine B is the best option, but your friend’s reasoning of
why is incorrect; Routine B is the best choice because there
is a 66.7% chance of reaching the goal, which is higher than
the chances of Routine A (62.5%) and Routine C (63.6%).

23. a. about(0.438 b. about0.387

25. a. More of the current consumers prefer the leader, so they
should improve the new snack before marketing it.
b. More of the new consumers prefer the new snack than
the leading snack, so there is no need to improve the

snack.
10.3 Maintaining Mathematical Proficiency (p. 560)
27. 29.
24681012 14 15711 13 17 19 23

10.4 Vocabulary and Core Concept Check (p. 567)
1. yes; A is everything not in A; Sample answer: event A: you
win the game, event A: you do not win the game
10.4 Monitoring Progress and Modeling with
Mathematics (p. 567-568)
3.04 5 L orabout0.58 7.
9. %, or 0.7
11. forgot to subtract P(heart and face card);
P(heart) + P(face card) — P(heart and face card) = ;—é

15. 10% 17. 0.4742, or 47.42% 19. B

9

200 OF 0.45

13.

21 5

23. no; Until all cards, numbers, and colors are known, the
conclusion cannot be made.

10.4 Maintaining Mathematical Proficiency (p. 568)

25. a,=1l,a,=2,a3=3,a,=4,a5=5,a,=06

w2

10.5 Vocabulary and Core Concept Check (p. 575)
1. permutation
10.5 Monitoring Progress and Modeling with
Mathematics (p. 575-578)
3. a. 2 b 2 5. a. 24 b. 12
7. a. 720 b. 30 9. 20 11. 9 13. 20,160
15. 870 17. 990 19. % 21. 4 23. 20
25. 5 27. 1 29. 220 31. 6435 33. 635,376
35. The factorial in the denominator was left out;
WP; = ﬁ = 1,663,200
37. combinations; The order is not important; 45
39. permutations; The order is important; 132,600

41. 5,Cy = 50Cyy; For each combination of 9 objects, there is a
corresponding combination of the 41 remaining objects.

43. a. neither, they are the same; ,P, = ,P; = 24
b. 3;,C,=1,,C;=4
c. ,£P,=,P, but,C, <,C

P _ywhenn>1,and

n

2Cy=,C,_ whenn = 1.
45.
r=0(r=1|r=2|r=3
3P, 1 3 6 6
3C, 1 3 3 1
. _ n! _ n!
nPr > nC,, Because nPr = m and nCr = m,
WP.>,C.whenr>1land P .= C.whenr=0orr=1.
4. ! ! 51 X+ 622+ 12¢ + 8

49, ————
44,850 15,890,700
53. a* + 12a3b + 54a2b* + 108ab’® + 81b*

55. w2 — 12w + 54wb — 108w3 + 81
57. 729ub + 1458u5vZ + 1215uv* + 540u3v0 + 135u?V8
+ 18uv!0 4 y12
59. —8064 61. —13,608 63. 316,800,000
65. —337,920
67. 5Cor 5C. 5Cos sCs 5Cas sCs 5Cer sCor 5Ci: 1, 8, 28, 56, 70,
56, 28,8, 1

wn
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n(n — 3) 1061

. a. - LB T 73, S

69. a. ,C,;—n b = 30 75
75. a. o5 b o 77. a. 2598960 b. 5148

79. a. about 0.04; about0.12 b. 1 — 33621;‘ c. 23 people

10.5 Maintaining Mathematical Proficiency (p. 578)
81. TH
10.6 Vocabulary and Core Concept Check (p. 583)

1. avariable whose value is determined by the outcomes of a
probability experiment
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10.6 Monitoring Progress and Modeling with
Mathematics (pp. 583-584)

3. x (value) 11213 Drawing a Ball

P(x)
Outcomes | 5 | 3| 2 > 05
1|31 E 04
P(x) 311l 3 T 03
o 02

2 01 H—
0

1 2 3 «x
Number on ball

> w(value) | 1| 2 Choosing a Letter
P(w)
Outcomes | 5 | 21 o 10
2
= o8
5 | 21 =
P(w) % | % T 06
o 04
2 02
0
1 2 w
Value

7.a. 2 b3 9. about0.00002

13. a. Binomial Distribution
of Your Survey

P(k)
0.5
0.4
0.3
0.2
0.1

0

Probability

01 2 3 456 k

Number of persons who
own a class ring

b. The most likely outcome is that 1 of the 6 students owns

aring.
c. about 0.798
15. The exponents are switched;
Pl =3) = Cy(LV(2) 7 = 0032
17. a. P(0) = 0.099, P(1) = 0.271, P(2) = 0.319,
P(3) = 0.208, P(4) = 0.081, P(5) = 0.019,
P(6) = 0.0025, P(7) = 0.00014

b. X 0 1 2 3 4
P(x) | 0.099 | 0.271 | 0.319 | 0.208 | 0.081
X 5 6 7
P(x) | 0.019 | 0.0025 | 0.00014

c Binomial Distribution of

Gopher Holes in Carrot Patch

P(x)
0.5
0.4
0.3

o.z:r—
0.1 L
0 1.

012345867 x

Number of gopher holes
in carrot patch

Probability

A60 Selected Answers

11. about 0.00018

19.

21.

no; The data is skewed right, so the probability of failure
is greater.

a. The statement is not valid, because having a male and
having a female are independent events.

b. 0.03125

c. Binomial Distribution
of First Female Child

P(x)
0.5
0.4
0.3
0.2

Ul

0
012345678910 x

Number of children a couple has
before their first female child

Probability

skewed right

10.6 Maintaining Mathematical Proficiency (p. 584)

23.

FFF, FFM FMF, FMM, MMM, MMF, MFM, MFF

Chapter 10 Review (pp. 586-588)

)

2.1 2. 20 points

3. a. 0.15625 b. about 0.1667

12.
15.
17.

You are about 1.07 times more likely to pick a red then a
green if you do not replace the first marble.

a. about 0.0586  b. 0.0625

You are about 1.07 times more likely to pick a blue then a
red if you do not replace the first marble.

a. 025 b. about 0.2333

You are about 1.07 times more likely to pick a green and
then another green if you replace the first marble.

about 0.529

Gender

Men | Women | Total

Yes 200 230 430

Response

No 20 40 60

Total | 220 270 490

About 44.9% of responders were men, about 55.1% of
responders were women, about 87.8% of responders thought
it was impactful, about 12.2% of responders thought it was
not impactful.

0.68 9. 0.02 10. 5040 11. 1,037,836,800
15 13. 70 14. 16x* 4 32x32 + 24x2y* + 8x)y° + 8

1
o 16. about 0.12

Binomial Distribution
for Made Free Throws

P(k)
0.5
0.4 —
0.3 —
0.2 -

ol L]

0
0 1 2 3 4 5 'k
Number of free throws made

Probability

The most likely outcome is that 4 of the 5 free throw shots
will be made.



Chapter 11

Chapter 11 Maintaining Mathematical

1

Proficiency (p. 593)
about 77.2, 82.5, 82; median or mode; The mean is less than
most of the data.

about 73.7, 70.5, 70; median or mode; The mean is greater
than most of the data.

about 19.8, 16, 44; median; The mean and mode are both
greater than most of the data.

about 3.85; The typical data value differs from the mean by
about 3.85 units.

about 7.09; The typical data value differs from the mean by
about 7.09 units.

6.5; The typical data value differs from the mean by 6.5 units.

All the data values are the same; no; The formula for
standard deviation includes taking only the positive
square root.

.1 Vocabulary and Core Concept Check (p. 600)

. Find the value where row 1 and column 4 intersect.

11.1 Monitoring Progress and Modeling with
Mathematics (pp. 600-602)

3. 50% 5. 2.5% 7. 0.16 9. 0.025

11. 0.68 13. 0.68 15. 0.975 17. 0.84

19. a. 81.5% b. 0.15%

21. The values on the horizontal axis show a standard deviation

of 1 instead of 2.

AT

19 21 23 25 27 29 31

The probability that x is between 23 and 27 is 0.68.

23. 0.0668 25. no
27. Baseball Ticket Sales
8
7
> 6 | ]
g 5 =
S 4 =
o
g 3 R
'™ 2 | |
1 ||
0 9 9 9 9 9 O
BILSFS
SEFE S5
Tickets sold
no; The histogram is skewed left, not bell-shaped.
29. a. about4.52 X 107?
b. yes; The probability that a box contains an amount of
cereal significantly less than the mean is very small.
31. one standard deviation above the mean
33. a. 88thpercentile b. 93rd percentile
¢. ACT; Your percentile on the ACT was higher than your
percentile on the SAT.
35. no; When the mean is greater than the median, the

distribution is skewed right.

11.1 Maintaining Mathematical Proficiency (p. 602)

37. RY; A
6
N
i |
—3-2 1\2 3[4 5x

fof

’\_677 fix) =x3—4x2+5

Yy

x-intercepts: —1, about 1.4, and about 3.6; local
maximum: (0, 5); local minimum: (2.67, —4.48); increasing
when x < 0 and x > 2.67; decreasing when 0 < x < 2.67

39. [ Ay [ [T 1

21 At = —05x +3x + 7

Lol -/
VAR

7
/ \
/ \
/ \

4
Y |
x-intercepts: about —1.8 and about 7.8; maximum: (3, 11.5);
no local minimum; increasing when x < 3; decreasing when
x>3

11.2 Vocabulary and Core Concept Check (p. 607)

1. sample

3. aclaim about a characteristic of a population

11.2 Monitoring Progress and Modeling with
Mathematics (pp. 607-608)

5. population; Every high school student is counted.

7. sample; The survey is given to a subset of the population of
spectators.

9. population: every adult age 18 and over in the United States,
sample: the 1152 adults age 18 and over who were surveyed;
The sample consists of 403 adults who pretend to use their
smartphone to avoid talking to someone, and 749 adults who
do not.

wn
o
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11. population: every high school student in the district,
sample: the 1300 high school students in the district who
were surveyed; The sample consists of 1001 high school
students who like the new healthy cafeteria food choices, and
299 high school students who do not.

13. statistic; The average annual salary of a subset of the
population was calculated.

15. parameter; The percentage of every student in the school was
calculated.

17. The sample number in the statement is not the size of the
entire sample; The population consists of all the students in
the high school. The sample consists of the 1270 students
that were surveyed.

19. a. The maker’s claim is most likely true.

b. The maker’s claim is most likely false.

21. possibly, but extremely unlikely; The result is unlikely to
occur by chance. The sample size of the population is too
small to make such a conclusion.

Selected Answers A61



23. Sample answer: population: all American adults,
sample: the 801 American adults surveyed; The sample
consists of 606 American adults who say the world’s
temperature will go up over the next 100 years,

174 American adults who say it will go down, and
21 American adults who have no opinion.

25. simulation 2; Simulation 2 gives a better indication of

outcomes that are not likely to occur by chance.

11.2 Maintaining Mathematical Proficiency (p. 608)
27. x=5*V29 orx ~10.39, x =~ —0.39

29. s=—-5+V17ors~—0.88,5s =~ —9.12

_1__ _15
31-Z*§,Z* 2

11.3 Vocabulary and Core Concept Check (p. 674)

1. In a stratified sample, after the groups are formed, a random
sample is selected from each group. In a cluster sample,
after the groups are formed, all the members of one or more
groups are randomly selected.

3. Sample answer: to determine how quickly an oil spill would
spread through a lake

11.3 Monitoring Progress and Modeling with
Mathematics (pp. 6714-616)

5. convenience sample 7. systematic sample

9. convenience sample; Dog owners probably have a strong
opinion about an off-leash area for dogs.

11. cluster sample; Booth holders in section 5 are likely to have
a different opinion than booth holders in other sections about
the location of their booth.

13. Not every survey that was mailed out will be returned, so
it is not a systematic sample; Because households in the
neighborhood can choose whether or not to return the survey,
the sample is a self-selected sample.

15. no; The sample represents the population.

17. yes; Only customers with a strong opinion about their
experience are likely to complete the survey.

19. Sample answer: Assign each student in the school a
different integer from 1 to 1225. Generate 250 unique
random integers from 1 to 1225 using the random number
function in a spreadsheet program. Choose the 250 students
who correspond to the 250 integers generated.

21. simulation 23. observational study

25. encourages a yes response; Sample answer: Reword the
question, for example: Should the budget of our city be cut?
27. implies that the arsenic level is a health risk; Sample
answer: Reword the question, for example: Do you think the
government should address the issue of arsenic in tap water?
29. no; Responses to the question will accurately reflect the
opinions of those being surveyed.
31. yes; Visitors are unlikely to admit to a police officer that they
do not wear their seatbelt.

33. a. Sample answer: The researcher did not take into account
previous heart conditions.

b. Sample answer: Divide the population into groups based
on past heart conditions and whether or not they take fiber
supplements. Select a random sample from each group.

35. self-selected sample and convenience sample; In a
self-selected sample, only people with strong opinions are
likely to respond. In a convenience sample, parts of the
population have no chance of being selected for the survey.

A62 Selected Answers

37. a. to determine the employment rate of graduates in their
field of study

b. all graduating seniors of the college

c. Sample answer: Are you employed? If yes, is your job
in your field of study?

39. no; Sample answer: Some groups in the population, like the
homeless, are difficult to contact.

41. a. self-selected sample

b. people who spend a lot of time on the Internet and visit
that particular site; The survey is probably biased.

11.3 Maintaining Mathematical Proficiency (p. 676)

1 V18
3.9 45 L 4 F 4903

11.4 Vocabulary and Core Concept Check (p. 623)
1. replication

11.4 Monitoring Progress and Modeling with
Mathematics (pp. 623-624)

3. The study is a randomized comparative experiment; The
treatment is the drug for insomnia. The treatment group is
the individuals who received the drug. The control group is
the individuals who received the placebo.

5. The individuals who do not use either of the conditioners
were not monitored; The control group is the individuals
who use the regular conditioner.

7. observational study; Sample answer: Randomly choose one
group of individuals who smoke. Then, randomly choose one
group of individuals who do not smoke. Find the body mass
index of the individuals in each group.

9. experiment; Sample answer: Randomly select the same
number of strawberry plants to be put in each of two groups.
Use the new fertilizer on the plants in one group, and use
the regular fertilizer on plants in the other group. Keep all
other variables constant and record the weight of the fruit
produced by each plant.

11. a. Sample answer: Because the heart rates are monitored
for two different types of exercise, the groups cannot be
compared. Running on a treadmill may have a different
effect on heart rate than lifting weights; Check the heart
rates of all the athletes after the same type of exercise.

b. no potential problems

13. Sample answer: The sample size is not large enough to
provide valid results; Increase the sample size.

15. no; Your friend would have to perform an observational
study, and an observational study can show correlation, but
not causality.

17. Sample answer: The placebo effect is response to a dummy
treatment that may result from the trust in the researcher or
the expectation of a cure; It can be minimized by comparing
two groups so the placebo effect has the same effect on both
groups.

19. yes; Repetition reduces the effect of unusual results that may
occur by chance.

11.4 Maintaining Mathematical Proficiency (p. 624)

21.

Golf strokes

w4+ eeee

~1+ 000

v+ e
N+ e

2
skewed right



23. exponential decay

y

8

7

6

5

4

‘\\ 3
2 (?.95)]
—
—-15 | =5 5 15 X

25. exponential growth

of/ /*
7
6
5
.
3 /
//
2/
(y = (.57
—
-8-6-4-2 Y 2 4 6 8x

11.5 Vocabulary and Core Concept Check (p. 630)
1. margin of error
11.5 Monitoring Progress and Modeling with
Mathematics (pp. 630-632)
3. 604 5. a. about(0.267 b. about 0.267

7. a. yes; The first 2 surveys show more than the 66.7% of
votes needed to override the veto.

b. no; As the sample size increases, the percent of votes
approaches 55.1%, which is not enough to override
the veto.

9. a. The company’s claim is probably accurate.
b. The company’s claim is probably not accurate.
¢c. Sample answer: 0.42 to 0.68
11. about =6.2% 13. about £2.2% 15. about £1.7%
17. a. about £3.1% b. between 37.9% and 44.1%
19. The wrong percentage was substituted in the formula;

1 1
*0.04 = £—0.0016 = —; n =62
NE 0.0016 ] n =625

21. no; A sample size of 1 would have a margin of error of 100%.

23. about 453 residents
25. a. 500 voters b. about =4.5%

c. candidate A: between 42.5% and 51.5%, candidate B:
between 48.5% and 57.5%

d. no; 273 voters
27. more than 2500; To be confident that sports drink X is

preferred, the margin of error would need to be less than 2%.

11.5 Maintaining Mathematical Proficiency (p. 632)

29. y=log,(x +5) 3l y=6'"!

33. geometric; a, = 3(2)" !

11.6 Vocabulary and Core Concept Check (p. 637)
1. resampling

11.6 Monitoring Progress and Modeling with
Mathematics (pp. 637-638)

3. a. 46 b. 40.125 c. —5.875

d. e o o
. oo o .
PR TR T T T T R SN N MR N A R M A Control
T T T T T T T T T T T T T T T
group
oo
° e0o o0 oo
Lo v vy oy oy oy Treatment
T T T T T T T T T T T T T T T
36 38 40 42 44 46 48 50 group

Depression Score

e. The music therapy may be effective in reducing
depression scores of college students.

5. The order of the subtraction is reversed;

Xireatment — Xcontrol — 11 =16 = =5; So, you can conclude

the treatment decreases the score.
7. Sample answer: —1.75

9. The hypothesis is most likely false; Music therapy decreases
depression scores.

11. The histogram in Exercise 9 has a roughly normal
distribution and shows the mean differences from
200 resamplings. The histogram in Exercise 11 is random
and shows the mean differences from 20 resamplings; the
histogram in Exercise 9 because it uses a large number of
resamplings and the roughly normal distribution suggests
music therapy decreases depression scores

13. yes; As the number of samplings increase, the individual
values should end up in each group approximately the same
number of times, so the positive and negative differences in
the means should balance out to 0.

15. 12,870; The number of combinations of

16 items in groups of 8 amounts to 12,870.
11.6 Maintaining Mathematical Proficiency (p. 638)
17. (3 —2)(*+2y+4)  19. (9w2 + 4)GBw + 2)3w — 2)
1

1
21. yes; g(x) = o + 5

Chapter 11 Review (pp. 640-642)

1. 0.0015 2. 0.0082

3. population: all U.S. motorists, sample: the 1000 drivers
surveyed

23. Ly ==+
3. no;y pmr

wn
o
(0]
(o]
-+
(0]
o
>
=]
g
(0]
=
W

statistic; The mean was calculated from a sample.
The host’s claim is most likely false.

stratified sample; not biased 7. observational study

® N,

It encourages a yes response; Sample answer: Reword the
question, for example: Should the city replace the police
cars it is currently using?

9. experiment; Sample answer: Randomly select the same
number of customers to give each type of bread to. Record
how many customers from each group return.

10. Sample answer: The volunteers may not be representative
of the population; Randomly select from members of the
population for the study.

11. The study is a randomized comparative experiment; The
treatment is using the new design of the car wash. The
treatment group is the individuals who use the new design of
the car wash. The control group is the individuals who use
the old design of the car wash.

12. between 58.9% and 65.1%

13. no; As the sample size increases, the percent of votes
approaches 46.8%, which is not enough to win.
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14. Sample answer: Combine the measurements from both
groups and assign a number to each value. Let the numbers
1 through 10 represent the data in the original control group,
and let the numbers 11 through 20 represent the data in the
original treatment group. Use a random number generator.
Randomly generate 20 numbers from 1 through 20 without
repeating a number. Use the first 10 numbers to make
the new control group, and the next 10 to make the new
treatment group; Repeatedly make new control and treatment
groups and see how often you get differences between the
new groups that are at least as large as the one you measured.

A64 Selected Answers




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /ExportLayers /ExportVisiblePrintableLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [782.640 868.320]
>> setpagedevice


