Selected Answers and Solutions

CHAPTER 0
Preparing for Integrated Math Il

Pretest

1.D={-3,8,14,R={1,4,6};yes 3.l 5.1
7.2+ 3a—18 9.¢2—64 11.5h(2ab+ 1)
13.(y— 1)(y +7) 15.30cones 17.combinations; 455

19. mutuallyexclusive;% 21.independent;% 23. similar

25.29cm 27.no 29. =~ 84.1,87,92,64, ~ 15.4; 36
Lesson 0-1

1.0={1,2,3,R=1{6,7,10};yes 3.D={1,2},R={5,7,9};

no 5.0={-2,-1,0,3}, R={-3, -2, 2}; yes
7.0={-1,0,1,2,3,R={-3,-2,—-1,2,3,4}; no
9.1 11.none

Lesson 0-2

1.22+6a+8 3.h2—16 5.b%2+b—12
7.r2—5r—24 9.p2+16p+64 11.2c2—9¢c—5
13.6m%2—7m—20 15.2¢° —13¢g—34 17a.n—7,n+2
17b.n2 —5n— 14

Lesson 0-3

1.4x(3x+1) 3.4ab2b—3) 5.(y+3y+9 7.B3y+1)
V+4) 9.GBx+dHx+8 M(y—4Hy—1) 13.2B3a—b
(@—8b 15.2x—3y)Ox—2y) 17.3x— 42 19.(x + 12)
(x—12) 21.(4y+ 14y —1) 23.43y+ 23y —2)

Lesson 0-4

1.60 3.18 5.120 7.6 9.6 11.permutations, 720

13. permutations, 5040 15. combinations, 15

17. permutations, 3024 19a. 2,176,782,336; 1,402,410,240
19h. 308,915,776; 712,882,560; The password with one digit is
more secure, because the chance of someone guessing this

. 1 C .
password at random is 712.882.560" which is less than the

chance of someone guessing a 6-character password that

contains only letters, 1

308,915,776°
Lesson 0-5
1a. 7
Color Frequency E:f:;:;;?:;'

red 6 0.12
blue 7 0.14
yellow 9 0.18
orange 12 0.24
purple 6 0.10
green 11 0.22

1b. . . rags
Spinner Experimental Probabilities
0.28
0.24
Z 020
= 016
[-]
-§ 0.12
& 008 [
0.04 [ —
0 red  blue yellow orange purple green
Color
1c. Color Frequenc Experimental Theoretical
AUency | probanility Probability
red 6 0.12 0.16
blue 7 0.14 0.16
yellow 9 0.18 0.16
orange 12 0.24 0.16
purple 6 0.10 0.16
green 11 0.22 0.16
1d. Spinner Theorectical Probabilities
0.28
0.24
E 0.20
= 016
3
e 0.12
8 008
0.04

0
red  blue yellow orange purple green

Color

1e. Sample answer: Since all bars in the graph of the theoretical
probabilities are the same height, the graph represents a
uniform distribution. This means that in theory, the chance of
landing on any one of the colors is equally likely. The graph of
the experimental probabilities indicates that in practice, it is
more likely that the spinner will land on orange or green than
on any of the other colors, since the heights of those bars are
taller than any others in the graph.

3a. mutually exclusive, % 3b. not mutually exclusive, %

3c. not mutually exclusive, % 5a. mutually exclusive, %
5b. not mutually exclusive, i—g 5c¢. not mutually exclusive, %
7. When events are mutually exclusive, P(A and B) will always

equal 0, so the probability will simplify to P(A) + P(B). 9.1 1o 3;

1to1
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Selected Answers and Solutions

Lesson 0-6

i -L 1 52 75 g3 1
1. independent; 3'36 5.36 7.18 9.17 11.8

13.l 15a. 2 15b 3 15¢.2  17a.-2L or about 79.1%

41 ! "7 115
239 0
17b. =— 308 or about 77.6%
Lesson 0-7
1.similar 3. neither 5.similar 7.8;21 9.10.2; 13.6
1.
11'45 in.
Lesson 0-8

1.39ft 3.83cm 5.5 7.92 9.85 11.yes 13.no
15.yes 17.about 2.66 m

Lesson 0-9

1. 451.8 min, 399 min, no mode 3. ~34.4 text messages,
35 text messages, 35 text messages 5. Sample; Walk A: 47,
~242.0, =15.6; Walk B: 92, =1115.4, ~33.4; since the sample
standard deviation of Walk B is greater than that of Walk A, there is
more variability in the number of sponsors obtained by participants
in Walk B than in Walk A. 7. 18, 23, 25, 27, 29; Sample answer:
There are 18 students in the smallest math class at Central High
and 29 students in the largest class. 25% of the classes have less
than 23 students, 50% of the classes have less than 25 students,
and 75% of the classes have less than 27 students.
9. 13; Sample answer: Any outliers would be less than 14.25 or
greater than 60.25. Since 13 < 14.25, it is an outlier.

] Mean | Median | Mode | Range DL

Set Deviation
with | 58| 36 | 36 | 38 | ~93
outlier
without | o731 36 | 36 | 20 | =~75
outlier

Removing the outlier did not affect the median or mode.
However, the removal did affect the mean, standard deviation,
and range. The mean and standard deviation increased, and the
range decreased.
11a. Yes; sample answer: Any outliers would be less than 15.35 or
greater than 17.35. Since 14.9 < 15.35, it is an outlier.
11b. No; sample answer: Any outliers would be less than 15.4 or
greater than 17.4. Since 17.4 > 17.35, it would not be an
outlier. 11c. Sample answers: data recording errors,
manufacturing errors

Posttest
D={0,4,57,R={-2-1,5912:no 3.1l 5.1

7.30p2 — 56p+ 10 9.18k% + 15k — 18 11.(2x + y)?
13.4(a+ 2b)*> 15.30 ways 17. combinations 6435

19. mutually exclusive; —= 5 1. dependent; = 23. neither

12 ’ 190
25.24in. 27.no 29. =~ 36.1 students, 33.5 students,

35 students, 59 students, ~ 16.8 students; 75 students
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CHAPTER 1
Equations and Inequalities

Chapter1  Get Ready

1.12.25 3.-66.15 5.1% 7.—1% 9.10%yd 11.—64

3875 19.true  21.false  23. yes

2401
13.15.625 15. Y 17. 3

Lesson 1-1

1.46 3.184 5.116 7.0.96875 9.0.6 11.6%

13.28 15.—13.4 17a15246mi 17b.720 mi 19,20
21.-20 23.~371 25. (x+ 7)(2x)

27a. 584,336,233.6 mi 27b. 8761 h

27¢. Yes: 8;21 — 365daysor 1 year. 29.544 31.13.8

33.131.25 35.6mx3 37.70°F

39a. $3.91; $5.36; $7.31  39h. $4.42; $6.62; $11.62; Sample
answer: The average prices found in part a become increasingly
higher with time.  41.6.9 43. Lauren; —12 — 20 = —32

45, Sample answer: b; Since tis time, it must be nonnegative.

So —21(2t + 1) will be negative for all values of t other than 0. The
maximum value of —2£(2t + 1) is 0, which occurs when t = 0.
Thus, the maximum value of —22f+ 1) + 6 is 6.

47. Sample answer: y(_—gz - x) +z
X

49. A table of on-base percentages is limited to those situations
listed, while a formula can be used to find any on-base

percentage. 51 month9 53.B 55.10cm 57.6x(x + 2)
59.3and 11 61.5 63.11 65.—4 67.%
Lesson 1-2

1.N,W,Z,Q,R 3.1, R 5. Assoc. (x) 7.Comm. (+)

9.7; —% 1.-38; -1

13a.222 + 4+ 3 + 1 +54+6+7)or22(2) + 22(4) + 22(3)
+ 22(1) + 22(5) + 22(6) + 22(7) 13b.$616 13c. If she
continues to mow the same number of lawns, at the end of next
week she will have the money. This may not be reasonable
because not all the lawns she mowed this week may need to be
mowed again next week. 15.24a+ 9b 17. —16x+ 22y
19.Q,R 21.Q,R 23.Z,Q,R 25.I,R 27.Dist.

1
29. Inverse (x) 31.—-12.1; 27

6 13 .1 —
33'_ﬁ’_ 35.—\/15,\/_ 37.12b + 6¢  39.40x — 20y

6

41.28g — 48k 43.53(60 + 60); 53(60) + 53(60); 6360 yd?
45a.$13.50 45b.3 45c. 4 times

47. —c—@d 49. —42x — 72y — 30z
51a. Sample answer

rational

| integer | whole |natura|

irrational |




51b. —\/6 ~ —2.449 3 = 3.0, —g — 5,41 =41,
T~3140= 0,%: 0.375,1/36 = 6: —%, -6, 0,%, 3,
7.41,/36

ste. 18 s 03 3n 41 V36
| & | | o | | Py | | # b + >
T b T L T Ty T T
6 -5 -4 -3-2-1 0 1 2 3 4 5 6

51d. Sample answer: By converting the real numbers into decimal
form, they can be easily lined up and compared.

53.1/81; It is a rational number, while the other three are
irrational numbers.  55. No; Luna did not distribute the negative
sign to the second term and Sophia switched the a and b terms
because usually a comes first. The correct answer is 32a — 46b.
57. Sample answer: v/5 - \/5 = /25 or 5, which is not
irrational.  59. Sample answer: (a) 3.2 and (b) V10  61. Sample
answer: The Commutative Property does not hold for subtraction
or division because order matters with these two operations. In
addition or multiplication, the order does not matter.

For example,2 + 4 =4 + 2and 2 - 4 = 4 - 2. However, with
subtraction, 2 — 4 # 4 — 2, and with division, % * %.
63.C 65.B 67.24 69.about2.66m 71.3(3x%— x + 6)
73.10x(x —2) 75.6(2x2 —3x—4) T1.y°+y—2
79.b> —10b+21 81.p>—8p—9 83.% 85.8

87.~—-1.176 89.—-1.7
Lesson 1-3

1.12 [x+ (—3)] 3. The sum of five times a number and
7 equals 18. 5. The difference between five times a number and
the cube of that number is 12. 7. Reflexive Property 9.53

11.-8 13.—6 15.3 17.4 19.q=3’;3 21.B
23, 8x2 25.%+5 27. The quotient of the sum of 3 and a

number and 4 is 5.  29. n = number of home runs Jacobs hit;

n + 6 = number of home runs Cabrera hit; 2n + 6 = 46; Jacobs:
20 home runs, Cabrera: 26 home runs.

31.Subst. 33.Mult.(=) 35.5 37.—3 39.-6

41. -3 43. s = length of a side; 5s = 100; 20 in. 45.m = £2
c

A7 h=—2 49.2=Y""=C slav=rnxrxrxh
wq° x2
51b.h=— 53.—2 554 57.- 117

59. x = the cost of rent each month; 622 + 428 + 240 + 144 +
12x = 10,734; $775 per month

612, ~o——b—bbbbbbbbm
—54-3-2-1 012 3 45

61d. For positive integers, the distance from zero is the same as
the integer. For negative integers, the distance is the integer
with the opposite sign because distance is always positive

65. Sample answer: 3(x — 4) = 3x+ 5;2(3x — 1) = 6x— 2
67.D 69.A T71.-3x+6y+ 62

73.605 ft 75.4% 77.2x 79.—3% 81. —5x
Lesson 1-4

1.12 3.—-108 5a.|x— 78| =2 b5h.least: 76°F, greatest:
80°F 5e. 77°F; This would ensure a minimum temperature of
76°F. 7.{15,-7} 9.2

11.{%,—%} 13.{2} 15.25 17.92 19.49.2

21.-63 23.{34,-8} 25.{4,—14} 27.{—2,—10}
29.{2} 31.o 33.2 35.|x—5.67|=0.02; heaviest:
5.69 g; lightest: 5.65 g 37.28

39, {1 , %} a. {—%}

43.| x —100| = 245; x = 345 or —145; maximum: 345 ft above
sea level; minimum: 145 ft below sea level. No, the maximum is
reasonable but the minimum is not. Florida’s lowest point should
be at sea level where Florida meets the Atlantic Ocean and the
Gulf of Mexico. 45. Ling; Ana included an extraneous solution.
She would have caught this error if she had checked to see if her
answers were correct by substituting the values into the original
equation. 47. Sometimes; this is only true for certain values of a.
For example, it is true for a = 8; if 8 > 7,then 11 > 10. However
it is not true for a = —8;if 8 > 7,then 5 # 10. 49. Always;
starting with numbers between 1 and 5 and subtracting 3 will
produce numbers between —2 and 2. These all have an absolute

value less than or equal to 2.
@J&onnectED.mcgraw-hill.coml SA3

61b. Inteaer Distance
9 from Zero

-5 5
—4 4
-3 3
-2 2
-1 1
0 0
1 1
2 2
3 3
4 4
5 5

L

61c. y )

8 o

oD

o

4 =

=]

2

-3 |4 |0 4 8x 3

4 7

| QO

| -

-8 o

| wn

=3

S

=

=
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51. Sample answer: Symbols can be used as a shorthand way to
represent ideas such as operations, equality, absolute value, and
the empty set. For example, instead of writing 5 minus the
absolute value of 2x equals 10, you could write 5 — | 2x]| = 10.
53.5/8 55.E 57.—2 59a.$6800 59h. $535.83

59¢.1 mo 61. Distributive 63.10x+ 2y 65.11m+ 10a

67.32c — 46d 69.2 71.—8 73.-%

Lesson 1-5
1. b< 8
S B B B A
—10-8—6-4-2 0 2 4 6 8 10
3 X< —6
~——y————————
—10-8—6-4-2 0 2 4 6 8 10
5 w<?2
| | A | | |
- T T T T T T N/ | | |
—5-4-3-2-1 012 3 45
3
7 S=>=
-2
1 O———
—5-4-3-2-1 012 3 4 5
9. 40 bags
11. n<-3
~——————————
—5-4-3-2-1 012 3 4 5
1
13. t<—
-2
@ ————
—5-4-3-2-1 012 3 45
15. k<27
~ G ———————
25 26 27 28 29 30 31 32 33 34 35
17. z< 3
| | | | | | | | N | |
T T T T T T T T N/ | |
—5-4-3-2-1 012 3 45
19. c<1
~ e —————]
—5-4-3-2—-1 012 3 45
21. 7< 3
e ————)—|—|
—5-4-3-2-1 012 3 4 5

23.3x—12<21; x<11 25.5x—6>x; x> 15
27. 8 hours

29. X> _3

31. y>18.75
| |

L1 Al | | | | | |
A

! y y y y y y
1516 17 18 19 20 21 22 23 24 25
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35. r>-=

5-4-3-2-1 0123 45
37a. 250 + 0.03(5004) > 700
37h. > 30; He must sell at least 30 advertisements.
39.% +4<2x+12; x> —48

4a.3(5 + d) = 26.2 41b. d = 3.73; In order to have enough
endurance to run a marathon, Jamie should increase the distance
of her average daily run by at least 3.73 miles.

43a. Point Resulting | True or
Statement | False

(0,0) 0=3 False
1,1 12% False
2,2 2>2 True
3,3) 3> % True
4,4 4>1 True
43b.  Sample answer:
y
T
T
7
F
F |
(o) X

43c. Sample answer: The points on or above the line result in true
statements, and the points below the line result in false
statements. This is true for all points on the coordinate plane.
45. No; sample answer: Madlynn reversed the inequality symbol when
she added 1 to each side. Emilie did not reverse the inequality symbol at
all.  47.Using the Triangle Inequality Theorem, we know that the
sum of the lengths of any 2 sides of a triangle must be greater
than the length of the remaining side. This generates 3 inequalities
to examine.
3X+44+2x+35>4x
x> -9
2X+ 95+ 4x>3x+ 4

1
X —_—
> 73

49. Sample answer: When one number is greater than another
number, it is either more positive or less negative than that
number. When these numbers are multiplied by a negative value,
their roles are reversed. That is, the number that was more
positive is now more negative than the other number. Thus, it is
now /ess than that number and the inequality symbol needs to be
reversed.

51.A 53.D 55.{—%,3} 57.|t— 3647.5| = 8915

59a. SA=27r(r+ h) 59b.787cm?  59c. Sample answer:
The formula in part b is quicker. 61.{—9, 9}

63. {% 7} 65. {6, 2}

3X+4+4x>2x+5
x> 0.2



Lesson 1-6

1. {gl-12<g< -2}

[ G— | PN | |
! A 1 1 ~7 ! !

I B
| | | |
—15-12-9-6-3 0 3 6 9 1215

3. {zlz> —-3o0rz< —6}
~ G —|- O —
—10-8—6-4—2 0 2 4 6 8 10

5. {clc=8o0rc< -8}

~ad | | | | | Lo

N
T
oo
|
>
|
&4
|
)
o4
o 4=
~ 4
o 4
oo
—
=)

o G

10-8-6-4-2 0 2 4
19
9, {v|v>30rv<—?}
) —|—— O -
—10-8-6-4-2 0 2 4 6 8 10
11.43.96 < ¢ < 77.94; between $43.96 and $77.94
13.{d1 -1 < d < 0.5}

17.{k|1 —4 > kor k > 4}

-5-4-3-2-1 01 2 3 45

23.|x—1l<5 25.[x+9|<3 27.|x—2[=10

29.|x+3|>1 31.55<=w<70
33.{kl12 < k< 4}

| | | | | | | ANl |
I I I I I I LI T ~ ]
—5-4-3-2-1 012 3 45
35.{hl h< —150r h > 15}
) O—t——
—25-20-15-10-5 0 5 10 15 20 25
37.{zlz< —1orz> 5}
~ i) — | 09—

5 5
~ Gt —|———-Crf——(——
—10-8—6-4-2 0 2 4 6 8 10
M. |x+5|=4 43.6<|x—-2]|<10
45.{n1 -7 <n<1}
876543210 1 2

51.|s— 88| > 38; {s| s> 126 or s < 50}

53. Sample answer: David; when Sarah converted the absolute
value into two inequalities, she mistakenly switched the inequality
symbols. 55. False; sample answer: the graph of x > 2 and

X > 5isaray bounded only onone end. 57.true 59. Sample
answer: The graph on the left indicates a solution set from —3

to 5. The graph on the right indicates a solution set of all numbers
less than or equal to -3 or greater than or equal to 5.  61. Each of
these has a non-empty solution set except for x > 5and x < 1.
There are no values of x that are simultaneously greater than 5
andlessthan1. 63.C 65.60 67a.750 < x< 990
67b.110g 69.{0,10} 71.o 73.Transitive (=)

Chapter1  Study Guide and Review

1. false; nonnegative 3.true 5.true 7.false;or 9.
true 11.3 13.10 15.21 17.~169.65in°
19.N,W,Z,Q,R 21.11x+ 2y 23.5m+ 41n 25.—7 273

r+5
29.%58 31. m_W 33.8in. 35.{2,10} 37.{14}
39.a=> -6

SUONN|OS PUB SIAMSUY Pa)aajas

-1 0 1

43. 3 or fewer slices each
45. {x| -2 < x< 4}

| | | Ml | | | [ N
! ! I N 1 1 1 L |
-5-4-3-2-1 01 2 3 4 5
13 24
e 1 S
2 3 4 5
49.{p| -5 < p <33}
G l l —.-—
—10 0 10 20 30 40

5.0

|
o -
|
|
o -
|
o
I
AR

CHAPTER 02
Linear Relations and Functions

Chapter2  Get Ready

1.(4,1);1 3.(0,0); origin 5. (—4, —4); ||| 7.-15 .10

11.$40 13.b= ——3 15x_§+—y
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={-8, 1, 3}; function; both
={-2,1,4,8},R ={—4, —2, 6}; function; onto

4
/
-8 |-4 @ 4 | 8x

D = {all real numbers}; R = {all real numbers}
function; both; continuous

D = {all real numbers}; R = {y| y = 0};

function; neither; continuous
9.4 11.0={-0.3,0.4,1.2,R={-6,—3,—1,4}; nota
function 13.D ={-3, —1, 3, 5}; R ={—4, 0, 3}; function; onto
15. y

n 7. A
(— 6]
=]
= \[/
S \l/
\/
2 8 =4 10| | 4 | 8x
[3+]
o | T
o |
2 n
[ e |
<
=]
2
(&)
@
(<}
9]

14

TS 00

n
Ol r

—8—6—4-—20|\2 4 6 8x

\
N

D = {all real numbers}; R
function; both; continuous
17. W7

|
o D

{all real numbers};

o o

S
T—

—8—6—4—,‘_0 2 46 8x

A

co ™ £

D = {all real numbers}; R = {y|y = 0};
function; neither; continuous

SAG | Selected Answers

19. Y4

>

o 0o

N S

|—8—6-4-2D| |2 4 6
B
S
D = {all real numbers}; R = {y|y = —8};
function; neither; continuous

oo

21. —2559
23a.{(0, 1), (20, 1.6), (40, 2.2), (60, 2.8), (80, 3.4), (100, 4)}
23b. Diving Pressure
10
%,: 9
£ s
s 7
é 6
£ s
= 4
s s -
g 2
£ -

o

10 20 30 40 50 60 70 80 90100

Depth (feet)
23c.D = {x1 x= 0} R ={yl y = 1}; continuous
23d. Yes; each domain value is paired with only one range value
so the relation is a function.
25.29 27.-72 29.-267 31.—-45 33.39
35. Sample answer: Omar; Madison did not square the 3 before
multiplying by —4.  37. Never; if the graph crosses the y—axis
twice, then there will be two separate y—values that correspond to
x = 0, which violates the vertical line test. 39. Sample answer:
False; a function is onto and not one—to—one if all of the
elements of the domain correspond to an element of the range,
but more than one element of the domain corresponds to the

same element of therange. 41.A 43.J 45.6>y>2
47. x > %0rx< —%
49. 15x < 120; She can buy up to 8 shirts.  51. % or%

53.332 55.10c+ 36d 57.4 59.—4 61.—4 63.-6

Lesson 2-2

1. Yes; it can be written as fx) = % %

3. No; x has an exponent that is not 5a. 3 hours 5b. 8 CDs
7.6x—y=-5A=6,B=—-1,0= -5

9.8x+9y=6;,A=8B=9,C=6
11.2x—-3y=12,A=2,B=-3,0=12

+
1.



5.
13. > —10

Q. y 4
(o]
6
4
2 /
_8_(’_4_f° 46 8x
—4
Tolf
_BJ
|
2
15.7; 3
RY
(o)
6
4
2 /’
—8—6-4-20| 2 44 8x
%
4
/.

—0
|

17. No; x has an exponent other than 1 19. No; x has an
exponent other than 1 21. No; it cannot be written in

fiXx) = mx + bform. 23.No; it cannot be written in {x) = mx

+ bform; There is an xyterm. 25a.260 m 25b. Kingda Ka;
Sample answer: The Kingda Ka travels 847.5 meters in 25
seconds, so it travels a greater distance in the same amount of
time. 27.8x+3y=-6;A=8,B=3,C=-6 29.2x+y
=—-11;A=2,B=1,C=-11 31.6x+y=0;A=6,B=1,
C=0 33.5x+32y=160; A=5,8=32,C=160

35. —0.5; —4

Ry

—8—6—4-2 2 46 8x

N
37.-7;10.5
12}%
/73
/ 4
/
/
-7 -4 |0 4 | 8x
ol
|
39.12; —18
16 4
12
{RR
—16—12—8—40| 4 8 A2 16x
11/
—0
—12
—‘101‘

41a.1.75m + 1.5n = 525

b. T T T T
35 1.75m+1.5n= 525L
300 \;V
250 |-X
200 [N\

\
150 \
N
100 S
50
of 100 200 400m

Yes; the graph passes the vertical line test.

41c. No; the amount that Latonya will sell is 1.75 - 100 + 1.5 .
200, which is $475. 43a.y=3x+ 13 43h. $31

45.4x — 40y = —59; A=4,B= —40,C= —59

47. -105:5.25 49. —171—5; 6L

3
(72]
b1a. fx) g(x) %
P . S
< > &
B
>
>
o X =
D
=Y
(7]
o X %
B
&
h(x) =
= =
= S
= wn
>
0 X

51b. Function One-to-One Onto

f)=—2x+4 yes yes

g =6 no no

hix) = %x +5 yes yes

51c. No; horizontal lines are neither one—to—one nor onto
because only one y—value is used and it is repeated for every
Xx—value. Every other linear function is one—to—one and onto
because every x—value has one unique y—value that is not used
by any other x—element and every possible y—value is used.
53. Sample answer: ix) = 2(x — 3)

55. y = 2xy; Sample answer: y = 2xy s not a linear function.
57.C 59.J 61.D={-4,-1,8},R=1{3,6,9}; notafunction
63.D ={—4, -3,7},R ={-2, —1, 9}; function; both  65.0.78

7 2 5 1
67. T 69. 3 71. -7 73. —3 75.9
Lesson 2-3

1.6 feet/min  3a. about 11,000 per year 3b. about —5000 per
year 3c. The positive rate in part a represents an increase in
sales of digital cameras. The negative rate in part b represents a
decrease in sales of film cameras. 5.—3 7. 5
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9. 2 mm/day 11a.0.15°/h 11b. —0.125°/h; Yes; the number Lesson 2-5
should be negative because her temperature is dropping. 1.D = {all real numbers}; R = {y| y < 4)

11c. Tuesday 8:00 a.m.—Tuesday 8:00 p.m. 13. % %

15. —2 17.% 19.5 21.-0.8 23.% 25.3

27.6/5 29.about3.2 31.9 33.5
35a. y

N S O 0

4 1 —8-—6-4— 2 4 6\g x
3 < :
\ >l [/ ",
1 -
—4-3-2 0] 123 4x :
) X+ 4if x< =2
—i -3if —2<x<3
n 3.9x) =
| 9) —2x+ if x> 3
g 33b. 43|21 0 |1 ]23]4 12
= 69| 4|1 0 |1 |4] 9|16 5. 5 o—e
A 7| 5| =311 |3 |57 g 4
= . £ ;
< 35¢. Sample answer: The rate of change is not constant. The rate E
g of change increases as x approaches infinity. § 2
[- |
2: 37. Sample answer: Because the slope from (2, 3) to (5, 8) is the 0
<< same as the slope from (5, 8) to (11, ), find the slope between PN S
B each pair of points and set them equal to each other. Then .
+2 Tickets Sold
3 solve for y. 7 .
3 8—3_ y—38 ' g X
5—2 11-5 6
5_y-8 i ‘980
3 6 ‘ @0
30=3(y—-9) —8—6—4—20| 2_#06 §x
10=y—-38 \ 4 [ 391
18=y 0]
39. Sometimes; the slope of a vertical line is undefined. o208
41.3/20r1.5 43.H 45.Yes; it can be writtenin ix) = mx+ b oo~
form.  47. No; it cannot be written in X) = mx + b form. D = {all real numbers};
49. -46 51.336 53.1 55.3.5 57.% R = {all integers}
Lesson 2-4 9. 8 f(x)
1.y=15x+5 3.y=-2x+11 B5.A 7.y=%x—2—27 Z
9.y=—%x+5 11.y=45x—65 13.y=4x—-15 A4
20| 2 4 6 8x

15.y=—%x—1 17.y=2x—2 19.y = —8x— 20 —§—6-4—
21.y= —05x+3.35 23.y=%x 25.y=—%x+6
27.y = 180x + 5900 29,y = —25x + 300
31.y=%x+6 33.10mi 35a.y = 5x+ 50

35h. $50 35¢.$150 37. Sample answer: Sometimes; while the
two sets of parallel and perpendicular lines will always form a

|
o o b

D = {all real numbers}
R = {f(x)| f(x) = 0}

quadrilateral with four 90° angles, that figure will always be a 1. \15 s";’
rectangle, but not necessarily a square. 2/
39. Sample answer: y — 0 = a(x + g) 4
41, Sample answer: y — d = —%(x -0 —16—12—8—70 4 8 1216x
43.8.75in.,17.5in.,26.25in. 43.A 45.G 47. —% 49.% -8

—12
51.x> —4 53.x= —Z. 55.yes 57.8¢° + 80— 30 16

59. —642 + 7a + 20 61.% 63.% 65. —% — {all real numbers}

D ={
R={s(x)|s(x) = 6}
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13. f(x) 29. h(x)

16 8
12 6
8 4
Or7® 2
—16—12—8—4‘10 4 8 1216x —8—6-4-—20| 2 4 6 8x
-8 7 —N\
a n. / I"\
gr B >
\ N o
D={xlx<2orx> 4} D = {all real numbers} R = {h(x)| h(x) < —2}
R= [ X)) < —=7,0rfiX) =5
{119 0 =9} 31a.fla) = |a— 60| 31b.{ala=> 0}
15. Jalx
8 gx 3tc.[ | ] @
’ ] 120
4 RE. 100
21 7/ 80 B
—8—6-4-20| 7 4 638x 60 @D
< J ‘ 74 40 D
o =
-6 20 a 8
-8 =40 [0] 2040 60 80100120140 =
| ——40 2
D={lx<—4,-1<x<50rx>7} ! &
R={g0) 190 > —44}f ; 33. ) = |0.5x] o
—x—4if x< —
. 35. R a
17.9(x) =4 x+1if =3<x<1 8 3
. 0 =
—6ifx>4 ¢ ; :1 y 5 g
8if x< —1 oo | =0 >
oy if 4 < T86-490] 2 46 8x
19. g(x) = xif4<x<6 \_4
2x—151if x> 7 —6
. r°
. h ] . v
21 % | 23 842 D = {all real numbers}; R = {all whole numbers}
o o | X 4 37. gl
2 .
EEEEEENEEN 3 _4_%0 246 8x NDd
—4 yd
« —6 —8-6-4_20| 2 4 6 8x
€ -8 g
\ o 4
D = {all real numbers}; D = {all real numbers}; ?Q-o‘ _§
R = {all integers} R = {all even integers} o ‘
= {all real numbers}; R ={g(x)| g(x) < 4
25. gl 27. [N 39a { } towigw) < 4
--4-3-2-10 1[2[3]4
f 0|1 —=2|-3|-4]|-3]|-=2]-
\|/ (6]
' 4| 32| f|o 1] 2]3]|4
o X 12963036912
[o) X 39h. f(x) N MR LY p|
12
D = {all real numbers}; D = {all real numbers}; \"°T 1/
R={g(x)|g(x) = O} R = {k(x) [ k(x) = 3} = 6
X A
\/
T
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39c. x MEEIEIERE 2o [ 3] 4 5. reflection of the graph of y = | x| across the x-axis
jfojp 0 [ 1| —2|-3|—-4]|-3]|-2]-1 !
slope 1|11 -1 1 1 1 1
Pl 4| 3| 2| 1[o|[1]2]3]34 o .
e 12| 9|6 |30 |36 ] 9|12
slope -3 -31-3|-3]| 3 3 3 3
39d. The two sections of an absolute value graph have opposite

slopes. The slope is constant for each section of the graph. 7. A vertical compression of the graph of y = x; the slope is not as

a1. | RVAW | steep as that of y = x.
\ sl 1/ y
\ ) /
\ 4 A
—82‘—4—,‘_0‘§ 4 6 8x o
 E— ——_44 —————————— '/ X
/1T 2N %
TS

43. Sample answer: fix) = — |[x—2| 45.3n+1 47.J
49. 350,349 — x = 15,991; 334,358
5.y=—3Xx+6 53.—8c+6 55.—99

9. The function is a dilation and translation. The graph of
f(x) = %|x — 12| compresses the graph f(x) = | x| vertically

Selected Answers and Solutions

2 and translates it 12 units to the right.
57. ~—_1y %)
T . —16
4 ||
-8 |-4 [0 4 | 8x 8
—4 1
‘ “
I 2
‘ —20| 2 4 6 8101214 16x
59. 7 EEEEEEEEN
6 11. quadratic  13. linear
4 15. translation of the graph of y = | x| down 3 units
2 y
—8—6—4—TO 2 \b 8x
—4
6 \
\_n (o) X
Lesson 2-6
1. linear
3. translation of the graph of y = »* down 4 units 17. translation of the graph of y = x up 2 units or left 2 units
Y [ 4 y
\
\ |
\ /
(o) X (o) X
\ /
\ [/

SA10 | Selected Answers



19. translation of the graph of y = | x| left 6 units
y

Oy x

21. reflection of the graph of y = x2 across the x-axis
oly

X

[ \
| \
| \
4 A

23. reflection of the graph of y = | x| across the y-axis
y

[o) X

25. reflection of the graph of y = x across the y-axis
y

27. vertical expansion of the graph of y = x; The slope is steeper
than that of y = x.

2y
/

[

[

e -}

29. The dilation compresses the graph of y = |x| horizontally

<

31. vertical compression of the graph of y = x?2
N y A

\ /

\ | I/

N /

[o) X

3B.y=x+1 365.y=x—5 37.y=(x—2)7?

39. Blue: y = x + 4; red: y = x + 2; the red line is a translation of

the blue line 2 units down. 43.y= (x+ 4)2 — 6

43. Sample answer: Since a vertical translation concerns only

y-values and a horizontal translation concerns only x-values, order

is irrelevant.

45. Sample graph: | [N | 4V
\/

oo

N

£

"\
Y N
Sample answer: The figure in Quadrant Il has been reflected and
moved right 10 units.

47. Sample answer: It is not always true. When the axis of
symmetry of the parabola is not along the y-axis, the graphs of the
preimage and image will be different. 49.G 51.A

53. h(x)

[e<)

SUOIN|OS PUB SIAMSUY Pa}Iajas

D = {all real numbers} R = {all integers}
55. -8 <x<2 b57.x<—4orx>10 59.no 61.yes
63.10
Lesson 2-7
1. y

Y
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Selected Answers and Solutions

A
o
'l
3o
Ll
oII\J-BCSOD

85—

|
o D &

5a.3.45g + 2.419 < 50

5b.

—8—6-4—

n
]

246

8x

|
o D A

SA12 | selected Answers

19.

—8—6-4-20| 2 4 6 8«x

|
o D A

21a.8a+ 6b =700
21b. 150
135
120
105
90
75
60
45
30
15

0

Babysitting

27. ordered pairs of all real numbers (The graph would be shaded

everywhere.)
29a. 20d + 15¢ < 400
29h. 2

w 20

=]

>

a5

(-]

210

£

=

Z 5

0 6 12 18 24 30

Number of CDs
29¢. Sample answer: 18 CDs and 5 DVDs, 12 CDs and 10 DVDs, or
6 CDs and 15 DVDs
31. y




33. Sample answer: |y| < x  35. Paulo; x — y > 2 can be written
asy < x— 2. 37.Sample answer: One possibility is when

ly| < 0. In order for there to be a solution, the absolute value of y
will need to be less than 0, and, by definition of absolute value,
this is impossible. 39.C 41.K 43.y=|x+4| -5

45, f(x) 47. f(x)

o 0o

/
4
S

2 46 8x

X

N

Ol v s~ o

—8—6—4— 2 46 8x

|
1S

|
cln
~

|
R

1|
o D &
11
o > b

49.4x— 15y =6;A=4,B=—15=6 51.1000
53. — 6x% — 23x — 15
55, y 57.

L

N B O 0
!

O]l mr~ oo

2 46 8x

¢

—8—6-4—20| 2/ 6 8x —846—4—

|
~
| —

»
|
o o b

i!o\l

Chapter2  Study Guide Review

1.0ne-to-one 3.identity 5. piecewise-defined
7.D={1,3,5,7},R = {2, 4, 6, 8}; a function; both

9.0 ={4,-2,1,3},R={-4,1, 3, 5}; not a function

11.11 13.-3y+2 15.—6w+2 17.yes

19. No; x° has an exponent other than 1. 21.yes 23.2,5,10
25.3x +4y=24;3,4,24 27.520 miles 29. -2 31.2
33.y:%x—ﬂ 35.y=5 37.y=%x+2

3 31 5
39.y= —§X+§
a. 00 | [
o) X

D = {all real numbers}; R = {fix)| ix) > 0}
x—1ifx< -2
43. fX) =9 —2xif-2<x<1
3ifx=>1

45. ) 5

D = {all real numbers}; R = {all integers}
47. absolute value  49. y = x? reflected over the x-axis

51. y
X
o -
e
53. [ & y
S
(o] X
55. L VI H
\‘ ’
\ 7]
s/
\‘l
(o] X
57. y
e
,I
’
N o Ve X
\ ¢,
Y 74
N\ |2
59.8x + 12y < 96
18}Y
16
14 [8x + 12y < 96]—+—
12
10
8
4
2 \\

O 2 46 81012141618«

@gonnectED.mcgraw-hill.coml SA13
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CHAPTER 3 1. y
Systems of Equations and Inequalities
Chapter 3  Get Ready N
(0] X
1. y
—T |
— 0 X 13 y
al
,
'l
3 y o /4’ X
n d
= /)
2 L,
5 x <
(=]
et o Lesson 3—1
'g
2 1.(3,5) 3.(3,—-3) 5.(6,7) 7.(—4,-5)
o 9a. y=0.15x+ 2.70, y = 0.25x 9h. $6.75 for 27 photos
% 9c. You should use EZ Online Digital Photos if you are printing
g S. “\\ y more than 27 digital photos, and the local pharmacy if you are
= printing fewer than 27 photos.
E \\\ 11. y
D EX
2 o) X
‘ o X
N L—zx— 3y=9
7a. 8.50a + 5.25¢ = 650 71N
7b. 200 [y [4x+ 6y =—18] T "N
2 :gg consistent, dependent
£ 13.(—2,1) 15.(4,—-2) 17.(5,1) 19.(—2,7) 21.(—4,-3)
E 120 N 23.no solution 25.B 27.(4, —1) 29.250 T—shirts
s ‘gg iy 31.(—3, —4) 33.infinite solutions 35.(—1.5, —2)
S b 37. v [ 4
S ig " y=2X+6
20 [ Lfi I —
N |/ S
X y=2x—1]
0 8 16 24 32 40 48 56 64 72
Adult Tickets 3 X
9, y
L4
inconsistent
) = 39. 1y
|73x+ 18y = 14]
\.L\ X
[s] —
—f”
= ay=12]
HEE
consistent and independent

SA14 | selected Answers



a1. y

N
\. |0 X
NJ l[-5x—6y=13
12y + 10x= —26]

L] N

consistent and dependentt

43. infinite solutions 45.(8,4) 47.(-3, —1)
49a. x + y=13and 4x + 2y = 38
49h. 6 doubles matches and 7 singles matches
51.(0,4) 53.no solution 55.(8, —6) 57.(5,4)
59.(2.07, —0.39) 61.(15.03,10.98) 63.(—5,4)
65. infinite solutions  67. (16, —8)
69a. Sample answer for men using

(0, 10) and (44, 9.69):

Ym = —0.00705x + 10; sample answer for women using

(0,11.4) and (44, 10.78):

Yw= —0.01409x + 11.4

69b. 20
18
16
ﬁ 14 | ¥, =—0.00705x + 10 |
S ]2 :
g — —
8 | /
£ e [|n=—001400x+114]
[=
4
2

0PRSS SIPDEIS
Years after 1964
Based on these data, the women’s performance will catch up
to the men’s performance 198 years after 1964, or in the
year 2162. The next Olympic year would be 2164, this
prediction is not reasonable. It is unlikely that women’s times
will ever catch up to men’s times because the times cannot
continue to increase and decrease infinitely.
71. adult: $16; student: $9

53 153
3. (13' 26 )
[EEM  Equation 1 Equation 2
X y X y
16
o | 2] 0 | -4
1 5 | 1 | -2
14
2 3 2 0
13
3 3 3 2
4 4 4 4

Equation 3
X y
0 10
1 5
2 0
3 -5
4 —-10

75b. Equations 1 and 2 intersect at (4, 4), equations 2 and 3
intersect at (2, 0), and equations 1 and 3 intersect at (1, 5); there
is no solution that satisfies all three equations.

75c. y ‘ l l {
~ \ Equation 2
™~ Equation 1
\ ~
\
Equation 3\
[o) X
I4

75d. If all three lines intersect at the same point, then the system
has a solution. The system has no solution if the lines intersect at
3 different points, or if two or three lines are parallel.
77.a+0,b= +3
79. Sample answer:

4x + dy =21 > 3(dx+ 5y =21)

SUOIN|OS PUB SIAMSUY Pa}Iajas

3x— 2y =10 aBx—2y=10) >
12X + 15y = 63
(=)12x—8y =40
23y =23
y=1
4x + 5(1) = 21
4x+5=21
4x=16

X =4 The solution is (4, 1).

81.12xy + 18y> — 15y 83.J 85a.10s + 15¢ > 350
85h. g

145
140
35
30
25
20

151

10

IN NG
J \\
OY 5 10152025303540458
85c.n0 87.y=—|x—3| 89.7 91.3.2
93. -8 95.yes 97.no

105 + 154 = 350]

NG
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Lesson 3—2

1.

0 N~10
= ~
._g N\ s x
= 2 -8 -4 O X
A N
=}
% 5. < y -
<
[«5]
z
2 2
— —8—6—4—20 J 6 8x
-3 / 4 \
@D /:5 \
7] / &
Y

11.

/
y

(8,4), (6, —4),(—2,3)
25. maximum = $110, minimum = $80

SA16 | Selected Answers



27a. — 37.
o y=9x+20 Ssy% A
o Y NA | [ A 50
/
50 7 A > g 45
AR A AT HE
40 4 4 I e 35
v 35 V. RS ° 30
= / ~ o
g 30 J—L/l[— 2 25
e x/L/ ly=35]] | E 2 A T
20 / o | Z 15
15 /*\y=7x+101\ 10 >
10 5
° X 0 1234567829X%
0 12345678910 Number of Books
] Days 39. Let w = the number of hours writing, and let e = the number
27h. 35 days of hours exercising.
27¢. Marc; Jessica could last about a quarter of a day longer w+e<35 7
than Marc. 7<e<15 @
20<w<?25 ~
29. N[ 1 30 8
L 80 57 w N\ A =
< o £ N > 5
<« > E N > (7]
: TN :
P 3 N (/2]
—‘20 2 4 6 8101214x 2 \\ g
4 5 12 \ =3
- 27 AW g
| s s ] S
M. XN Y . S
Y 0 3 6 9 12151821242730 P
5 Number of Hours Exercising
‘\
13 16 1 55
b -z 41.(—6, —2), (—sﬁ, sﬁ), (97, 37), (0.8, —8.8)
g 43. $3500
1%, 45. 75 units?
Rt 47. Sample answer:
477 [\ y=>2x—6,
33. RYj A y< —0.5x + 4,
s N N y=> —3x—6;47
N, i 49, Sample answer: Shade each inequality in its standard way, by
N shading above the line if y > and shading below the line if y < (or
5 14 0 7 X you can use test points). Once you determine where to shade for
- A > each inequality, the area where every inequality needs to be
‘_ shaded is the actual solution. This is only the shaded area.
73 51.A 53. %z 55.(1.5,3),(3.5,7), (8, 3),(10,7)
35. N QY ot 4
“ \ [ i
\ l
\‘\ :l
sy 7 i
1 /
\"\ -
(o) ‘\‘ X o ':' X
\\ 1'\
\ Aax = 3y=10
“ /d \—v—v—v—v—r‘
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59. D = {all real numbers}, 7a.9>0,c>0,159+ ¢ <8529+ 0.5¢c< 40

R={gx) | gx) < 2} 7b. A9
9(x)
80
3
s 60 L(0,56.7)
m v
< o - L a0 i NS
20 mﬁi N 2 (85, 0)-
J T
oY 20 40 60 80 i%
61.D={x|x<—-20rx>2},R={-1,1} Specialty

7c. (0, 0), (0, 20), (80, 0)

h
t 7d. f(c, ) = 65¢ + 509
7e. 80 specialty boards, 0 pro boards; $5200
g C > 9' \ Al o
"'3 i [o] X a
g < QO { 4
'g <€ >
< -8 |-4NO 4 | 8x
<L
°;-’ 63.—1 65.3 67.4.5
n
E Lesson 3—3 "\_8
=}
% 1. 8 Y A (2,—-10), (=3, 0),(—3, 6.5), (2,9); max = 82, min = —89
K<F} — 6 — 11.
o] = 4 - 8
2
—8—6—4—20 6 8x 4
! \
Zé <=4 X
Ty —4 \
(4,5), (4, —4), (=5, 5); max = 28, min = —35 X~
3. A VK 6, =8), (4, —2), (—2, —2), (—8, —8); max = —8,
\ min = —152
13.
A T T T
0 X j\ /
\ \\r 7 T—
o /
(2, —4), (4, —4); max does not exist, min = —52 J -8 |-4 |O 4x
5 y “ —4
< 8 ‘
f (=10,3),(2, 3), (-6, 7),(—8, 7); max = 59, min = 9
2 15. A y 4 Vv
—8-6-4-2002 4 %
< ‘4 > 4
—6
TS —16 ol / 8 [\6x
4,2),(—1, =3),(—6, 7); max does not exist; min = —30 74 /
|
Y T}

(6, 3), (—8, 10), (—8, —18); max = 42, min = —140
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17.

.4

/
/
/
' o - o o

|
/3

/
=

[e<] C|D-J>
/

-“
<

T
o
—h
=
=)
|
=
|
o
3

); max =48, min =10

19.

27,
/
™

A
N

—
(=2}
N

—-32 —16 |O 16 | 32x

Y

(—8, 44), (16, 32), (—8, —26), (16, 22); max = 672,
min = —486

21. < A y L
A B 7V777

—8 4 X

A
—4

A

10
| Y

(_4’ 6)’ (2’ 4)’ (2v 1)! (1 ’ 0), (_31 0)! (_61 3)’ (_6’ 6)’
max = 26, min = —18
23. 225 yellow cakes, 0 strawberry cakes
253.a>0,b=>0,a+ b<45,4a+ 5b < 200
25h. b

‘45‘
40
(0, 40)ID\

30

25
20 (25, 20)

15

10 \\\
900 (45,00 NN
a 5101520253035 4045 5
25¢. 25 sheds, 20 play houses 25d. $1250

27a. 160 small packages, 0 large packages 27h. $800

27c. No; if revenue is maximized, the company will not deliver any
large packages, and customers with large packages to ship will
probably choose another carrier.

29. Sample answer: —2 >y > —6,4 <x<9

31b. The feasible region of Graph b is unbounded while the other
three are bounded.

33. Sample answer: Even though the region is bounded, multiple
maximums occur at Aand B and all of the points on the boundary
of the feasible region containing both A and B. This happened
because that boundary of the region has the same slope as the
function. 35.$70.20 37.D

= 7S

39. y 4
4
’l
'I
o ’ a#
)' "’
A’"/
‘f U
¥
41.7x + 15y = 330, 8x + 16y = 360; hats: 15, shirts: 15
- 1.7
43.y = 2x+2
45, y
w
I I %
2 —6y=12
1 X YJ - g'_
(o) X ;
~
“
47. y g
QO
~ 2
N wn
o T~ =
/ =
— 77
HEEEER
5; 2
49. y 4
/
/
OIkl X
ly=4x—2[]
/
|4
1.
22
51.9 53.—-5 55.15
Lesson 3—4

1.(—=2,-3,5) 3.(—4,3,6) b5.infinite solutions 7a.s+ d+
t=7,d=2s0.35+ 0.6d + 0.6t =3.6 7h. 2 sitcoms,
4 dramas, 1 talk show 9.(-3,-2,—4) 11.(-2, —1,4)
13. infinite solutions 15.(—4, —1,6) 17. no solution
19. infinite solutions  21. roller coasters: 5; bumper cars: 1; water
slides: 4  23. A: $55,000; B: $20,000; C: $25,000 25.y = —3
X +4x—6;a=—-3,b=4,c=—6
27. Sample answer:
X+ 4y +z=-17
2x—9%y—3z=-18
—X+3y+8z=47
X+ 4y+z=-17
3(—5) + 4—2) + 6 = —17
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Selected Answers and Solutions

—15+(-8)+ 6 =-17
—17=-17v
2x—5y—3z=—-18
2(—5) — 5(—2) — 3(6) = —18
—-10+10—-18=-18
-18=-18 v
—X+3y+8z=47
—(=5) + 3(—2) + 8(6) = 47
5—6+4+48 =47
47 =47 v
29. Sample answer: First, combine two of the original equations
using elimination to form a new equation with three variables.
Next, combine a different pair of the original equations using
elimination to eliminate the same variable and form a second
equation with three variables. Do the same thing with a third pair
of the original equations. You now have a system of three
equations with three variables. Follow the same procedure you
learned in this section. Once you find the three variables, you need
to use them to find the eliminated variable.
31.A 33.J 35.16;—8 37.9;—-8 39.(6,1) 41.(8, —5)

Lesson 3—5

1.26 3.-128 5.-19 7.-284 9.72 11.182
13.(6,—3) 15.(4, —1) 17a.15.75 units?
17b. 482,343.75 mi2 19, ( 67—6 L % L %)
21.(—4,-2,8) 23.(—1,-3,7) 25.(4,0,8) 27.3
29. 135 31.-459 33.0 35.728 37.-952
39.(8, -5 41.(6,3) 43.(—3,—7) 45.(4,—2,5)
47.6 49.2m? 51.(4,8, —5)

53.( _ 6187 2904 4212 )

701’ 701’ 701
55a. small: 650; medium: 325; large: 410
55b. $2426.25 55c. It seems like it was a good move for the
vendor. Although he sold fewer small drinks, he sold more medium
and large drinks and on the whole, made more money this week
than in the previous week.
57. Sample answer: There is no unique solution of the system.
There are either infinite or no solutions. 59.0
61. Sample answer: Given a 2 x 2 system of linear equations, if
the determinant of the matrix of coefficients is 0, then the system
does not have a unique solution. The system may have no solution
and the graphical representation shows two parallel lines. The
system may have infinitely many solutions in which the graphical
representation will be the same line.

63.H 65.D 67.no

[$4.50 $6.75 $9.50
$4.50 $6.75 $9.50
$4.00 $6.25 $8.75
[$4.75 $7.50 $10.25

[$3.60 $5.40 $7.60
$3.60 $5.40 $7.60
$3.20 $5.00 $7.00
[$3.80 $6.00 $8.20

69a.

69b.

SA20 | Selected Answers

$0.90 $1.35 $1.90
$0.90 $1.35 $1.90
"1$0.80 $1.25 $1.75
$0.95 $1.50 $2.05

7. R
-8 [-4 Ig|\[ 4 | 8x
{4 \\ [ F(x) = —3]2x] + 4]
e

73.(—8,2) 75.(—3, —4)

Lesson 3—6

1
1.no 3.yes 5. 01] 7.[ 301 g (25
_1 =2 51
6 2
11.(1,-2) 13.no 15.no
(1 1 1 2 9 5
17039 19| 20 21| 3 3| o3| ™7
01 _51 _2_5 _2 3
2 3 376 37 37
(7 4
22 11 . .
25. 4 3 27.no solution  29. (—1,5) 31.no solution
11 11
33. (=5, 0) 35.(%,3)
From

CD MP3
37a. ToCD [0.35 0.12]
Mp3 10.65 0.88

37h. about 20,218 37c. about 4357
39. Sometimes; sample answer: A square matrix has a
multiplicative inverse if its determinant does not equal 0.

J23 x| -
41. Sample answer: [ 16 ] [y] = [ 10 ] any matrix that has a

determinant equal to 0, such as [ 15 %

43.C 45. (l,l) 47.—54 49,551 51.[_22]
2’4 -7

53. 179 gal of skim and 21 gal of whole milk
55. absolute value

Chapter 3 Study Guide and Review

1. unbounded 3. constant matrix 5. consistent

7. break-even point 9. inverses 11. infinitely many solutions
13.(-3,4) 15.(2,4) 17.(5.25, —1.75)

19. notebook: $2.50; pen: $1.25



2. [,y 23. RUNN
13 3 ‘
- 2t ¢
1 142
4
—1]0] 28456 7x —4-34¥[0 2 3 4x
71
< 4 2
3 ‘-3
KRN Yo
25. 126 simple and 63 grand  27.(—23, —8, —6)
29. hot dog: $3.25; popcorn: $2.25; soda: $2.50
31.-44 33.(2,-3,6)
35.[ g _;] 37. No inverse exists. 39. (2, 1)
CHAPTER 4
Polynomials and Polynomial Functions
Chapter4  Get Ready
1.—5+ (=13) 3.5mr+ (—7mp) 5.20 + (—2X)

3 _ _9,_15 _ _41
7.-3b—2b+1 9. 42 2 11.-4,2 13. 37
15. about 1.77 seconds
Lesson 4-1

6
1.-82%0% 3.3%_ 5.yes:1 7.no
27b°

9.—2x> —6x+3 11.8ab+10a 13.n* —2n—63
5 3 aZCZ
15.750 — 2.5x 17.—8b°c 21. 2%
2b%

23.7'8 25.yes;3 27.no 29.—3b% +6b—5

31.8° + 4xy 33.a* + a®b—3a% b—dab® — b°
35.10¢% — ¢? + 4¢c  37.12a%b + 8a2 b2 — 15ab? + 4b?
39. 4a%x - 2a°y + 10abx — baby + 6b%x — 3b%y

v X8 2
41. 43. 45.bh 47.%cd
81x* 16y 9

49, %x6y3 51a.7.89 x 10'2's or about 250,190.26 yr

53.2n% — 55.0° + 2 4 L
a 32

19, —y7

3n® p + 6np?

57.2m° — 14n° + 4n? — 28 59.64n° — 240n% + 300N — 125
61a.0.155x% + 8.818x + 835.8
61b.0.061x2 — 10.57x + 112.4

0
63.9 65.%:%:3"‘”:&7‘”

67. Sample answer: We would have a 0 in the denominator, which

makes the expression undefined. 69. Sample answer: Astronomy
deals with very large numbers that are sometimes difficult to work
with because they contain so many digits. Properties of exponents
make very large or very small numbers more manageable. As long
as you know how far away a planet is from a light source you can

divide that distance by the speed of light to obtain how long it will

take light to reach that planet. 71.D 73.D 75.22

77. No; it cannot be written as y = mx + b

0.0 fus-

79. Yes; it is written in y = mx + bform, m = 0.

—8-6—4-20| 2 4 (‘) E‘ix

81.42 83.28 85% 87. 1 sg.g

2
91.4x(3ax* + 5bx + 8¢)  93. (3y + 2)(4y + 3)
95. (2x — 3)(4a — 3)

Lesson 4-2

1.4y +2x—2 3.x—8-—2_

X+2

5. 323 — 1522 + 362 — 105 + 3093 7.A

2‘ L 11.3y+5 13.x+3y—2

15.22° + b — 3 17.3nqp—6+7p 19.—w+ 16+ ——
2102 —5b+ 6 — —5—_

9.6a + 6+
1000

b+ 1
23. X% + 433 + 12x2 + 52x + 208 + 3324
25.0°+2¢° +g+2— 142
27.2¢ + P —x+2 -2 _ 29 p?_4hy8— -8 _

3 Xx+3 b+1
.2 -+ P+ —y—3 3BUY =P +5t+6
35,3500 — <%0 355, anout 2423 subscriptions
a-+ 100
2

37.L2‘3d 30.2—n—1
M.32 P22 474913

Z+ 2

43. Sample answer: Sharon; Jamal actually divided by x + 3.
45, Sample answer: The degree of the quotient plus the
degree of the divisor equals the degree of the dividend.

7 5 does not belong with the other three. The other three

expressmns are polynomials. Since the denominator of 2 contains

X
a variable, it is not a polynomial.
49.A 51.360 53.3x° +2x° + x+ 4 55.23a% — 24a
57.8x°%7 50.n0 61.yes 63.(—3,4) 65.x< —g

67. x<199 69. —21 71.—20 73.—9c?
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Selected Answers and Solutions

Lesson 4-3

1. degree = 6, leading coefficient = 11 3. not in one variable

because there are two variables, x and y not in one variable

because there are two variables, xand y = 4

5.m5) = —247; M(—4) =104 T7.4)° —5)8 + 2

9.1536a° — 426a° — 144a + 82

11a. f(xX) —» —oo as X — —oo. f(X) — +o0o0 as$ X — +o00.

11b. Since the end behavior is in opposite directions, it is an odd-

degree function.

11c. The graph intersects the x-axis at three points, so there are

three real zeros.

13. not in one variable because there are two variables, x and y

15. degree = 6, leading coefficient = —12

17. degree = 4, leading coefficient = —5

19. degree = 2, leading coefficient = 3

21. degree = 9, leading coefficient = 2

23. p(—6) = 1227; p(3) = 66  25. p(—6) = —156; p(3) = 78

27.p(—6) = 319; p(3) = —5 29.18a> — 12a+ 3

31.2b* — 407 + 3 33. —64)° + 144)%2 — 104y + 25

35a. f{X) — +ooas x — —o0. fiX) — +00as X — +oo.

35b. Since the end behavior is in the same direction, it is an even-
degree function.

35c. The graph intersects the x-axis at four points, so there are
four real zeros.

37a. f(X) —» —co as x —» —o0. fiX) — 400 as X — +oo.

37b. Since the end behavior is in opposite directions, it is an
odd-degree function.

37¢. The graph intersects the x-axis at one point, so there is one
real zero.

39a. fix) — —oo0 as x — —oo. fiX) — —oo as x — +oo.

39h. Since the end behavior is in the same direction, it is an
even-degree function.

39c. The graph intersects the x-axis at two points, so there are
two real zeros.

41.10,345.5 joules 43. p(—2) = —16; p(8) = 1024

45. p(—2) = —0.5; p(8) = 3112 47.D 49.A

51.3a° — 24a° + 240a + 66 53.5a°% — 2984 + 1008a

— 928

)RR
—7 | =585 300
-6 0 M\ 200 N\
—4 | 240 / (00 [\
-3 | 135 —8 |—4 4\ gx
—2 0 _200V
0 | —144 300
1| =105 400 |
> [ 0 |
4 | 240
6 0
7 | —585

55b. —6, —2,2,6 55¢. 2000 and 6000 items

55d. Sample answer: The negative values should not be considered
because the company will not produce negative items.

57. fX) — —oo as X — —oo; fiY) — —oo as X — +oo

59. h(X) — +o0 as x — —oo; h(X) — —oo as X — 400

SA22 | selected Answers

61. g(¥) — —oo as x — —oo; g(¥) — 400 as X — 400
63. Sample answer: Virginia is correct; an even function will have
an even number of zeros and the double root represents 2 zeros.

65. Sample answer: ix) — +o0o0 as X — —oo; i) —» —occ as x —

400 a8 X — +09; % will become a 2-degree function with a
positive leading coefficient.

67. Sometimes; a polynomial function with four real roots may be a
sixth-degree polynomial function with two imaginary roots. A
polynomial function that has four real roots is at least a fourth-
degree polynomial.

69. Student A

Ta. 50
45

40

35 NS

§ 30

= 20

15 A

10 \\
5

0 5 1015202530354045C
Chairs

71b. t= 0.5¢;
50 17

45
40

35 N
$30

r N

| N 7
= 20
15

10 \\\

5 N

0 5 1015202530354045C
Chairs

71c. 16 tables and 32 chairs

71d. Sample answer: This can be determined by the intersection

of the graphs. This point of intersection is the optimal amount of

tables and chairs manufactured.

73.2x%)2 + 4x*y*z% 75.6¢% — 1 + 4a%cd?® 77.yes; 6

79a. h(d) = —2d? + 4d + 6; The graph opens downward and is
narrower than the parent graph, and the vertex is at (1, 8).

79b. h(d) = —2(d — 1.25)? + 12.5; It shifted the graph up 4.5 ft
and to the right 3 in.

79c.c>0,£>0,c+ 3£<56,4c+ 20 <104

79d. f(c, £) = 20c + 35¢

81.xs—§orx22 83. minimum; _4 85. maximum; 11

3
Lesson 4-4
1. fix 3 170 4
4 6
1 4
2
N
—8—6—4-20|V¥Y 4 6 8x _4_3—2—‘0 2 3 4x
|
—16
—24 —6 I
—‘32 \_8




5. between —2 and —1 13c. 800 ) A
f(x) 4 760
48 - 120 /
36 2 680 / \ /
12 E 600
A
—4-3-2£10[ 1 2 3 4x o 360
| = 520
—24 Y 490
—36 440
Sl
01234567 891011x
7. between 0 and 1 and between 2 and 3 Years Since 1995
1ol Sample answer: This suggests a dramatic increase in sales.
\ 13d. Sample answer: No; with so many other forms of media on
—4-3-2-10/1 )'\\‘* 4x the market today, CD sales will not increase dramatically. In
20 | fact, the sales will probably decrease. The function appears
4318 to be accurate only until about 2005. o
—60 4| 9 6 T
al Y 4 3
\ -3 | 4 > =
9.rel. max at x =~ —1.8; rel. min at x =~ 1.1; D = {all real ) 12 g
numbers}, R = {all real numbers} 1 1 ‘8“’_4_“2 2168x @
_4 (%)
16 f(x) 0 ") e \ %
12 8 o
8 / 1 -3 r N 7
N\ 4 2 —4 =1
JARN / =
43210 1 73 4x 3 —13 g
| LN/ 4 | —36 -
[ 15b. between —2 and —1
Y \ 15¢. rel. min: x = 0; rel. max; x = 1
11. rel. max at x =~ 2.4; rel. min at x =~ 0.3; D = {all real 17a. g0t {0
numbers}, R = {all real numbers} —4 | —155 60
f(x) 40
g -3 | —80 20
-2 | —33 —4-3-240 ~
| |/ ] . /7J IR
Z4_3-010FA 2 3\4x 0 1 60
\ \ [ 80
—4 1 0 \
6 |
3 2 -5
\ 3 -8
800 —
13a. ceo o T [ AL ] 4 3
o 720 /7 T\ 5 | 16
é gig / 17b. at x = 1, between —1 and 0, and between x = 4 and x = 5
‘E 600 17c. rel. max: x = % ,rel. min: x = 3
< 560
2 50 192. I f(x) gl
7 480 —4 | —176 6
440
400 -3 77 \
01234567809KX \
Years Since 1995 -2 | —22 —8-6-4-2P[\1 4 6 8x
13b. Sample answer: Relative maximum at x = 5 and relative —1 1 14
minimum at x ~ 9.5 fix) — oo as x ——oo and fix) —oo as 0 4 6
Xx —o0. The graph increases when x < 5 and x > 9.5 and 1 -1
decreases when 5 < x < 9.5. 2 i)
3 13
4 56
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19b. between x= —2and x= —1, between x=0and x =1,
and between x=2and x=3
19c. rel. max: near x = —0.3; rel. min: near x = 1.6

& o ISR
—4 | 372 60
\lsol L]
-3 141 40
-2 36 gg
—1 -3 \ 10 I
0 12 \ /
- —4-3-2\Q| S 2 3 4x
1 -3 L] [ [
2 36
3 141
4 372

21b. between x = —2 and x = —1 and between x = 1

and x=2
21c. min:near x=0 23.rel. max: x = —2.73; rel. min: x = 0.73
25. rel. max: x = 1.34; no rel. min

27. y 29. y
[ 1N\ [\
\
X ON X o|/ X
YV S \
\ ¥ \ \
\
N
31. y
N\
\ /1
(o) X

oo RN %% Log ,
0 0 0.8 /
1 | 0.0145 0.7

0.6 /
2 0.056 05 //
3 | 01215 04 /
03
4 | 0208 02
5 | 03125 0.1 7
6 0.432 0 123456 789X
7 | 05635
8 | o704
9 | 0.8505
10 1

33c. d(x) increases. 33d. Sample answer: no; x cannot be
greater than 10

35a. —2.5(min), —0.5(max), 1.5(min)

35bh. —3.5,—1,0,3 35¢c. 4

SA24 | selected Answers

35d. D = {all real numbers}; R={y| y = —3.1}

37a. —3.5(min), —2.5(max), —2(min), —1(max), 1(min)

37b. —3.75,-3.25, -2, —-1.75,—-0.25,2.9 37c. 6

37d. D = {all real numbers}; R ={y| y = —5}

39a. —2(max), 1(min) 39b. —3, -0.5,2

39c. 3 39d. D = {all real numbers}; R = {all real numbers}

f(x)

0 246281012141618%
Number of Price Increases
$1.25
43a. zeros: x ~ 1.75; x-intercept: =~1.75; y-intercept: —4; turning
points: x ~ —1.25, —0.5, 0.5, 1.25
43h. no axis of symmetry 43c. decreasing: —1.25 < x< —0.5
and 0.5 < x < 1.25; increasing: x < —1.25, —0.5 < x < 0.5,
and x> 1.25 45a. no zeros, no x-intercepts, y-intercept: 5; no
turning points  45b. no axis of symmetry
45c¢. decreasing: x < —4; constant: —4 < x < 0; increasing x > 0
47. As the x-values approach large positive or negative numbers,
the term with the largest degree becomes more and more
dominant in determining the value of f(x).

49. Sample answer:
y 4

Vi
[
|

[\
[LA\1]
I \/

\V4 \

"
—
T—r——

51. Sample answer: No; fix) = X2 + xis an even degree, but

fi1) # fi—1). 53. Sample answer: From the degree, you can
determine whether the graph is even or odd and the maximum
number of zeros and turning points for the graph. You can create a
table of values to help you find the approximate locations of
turning points and zeros. The leading coefficient can be used to
determine the end behavior of the graph, and, along with the
degree, build the shape of the graph. 55.95 57.C

59. f(X) — —oco as X — —oo. f(X) — —oo0 as X — +o0. Since
the end behavior is in the same direction, it is an even-degree
function. The graph intersects the x-axis at six points, so there are
six real zeros.

61.(x—2)(x+3) 63.28%+a—3— 331

65.(x+6)(x+3) 67.(a+8)(a—2) 69.3x—4)2x+ 1)

Lesson 4-5

1.(@a+ bBx+2y—2 3.prime 5.12qw— Q(w? + qw +
) 7.x*(@a—b)(a® + ab+ b*)(a+ b(a® —ab + b?)



9.(2c — 50)(4c% + 10cd + 2542) 1.4, —4, +\/3

13. -3, % 15.5ft  17. not possible

19./6, —V/6,2V3, —2V/3

21. x(4x + ) - (16X — dxy + y?)

2.7 (X% + )2)- (X = X%+ y*) 25.prime

27.(6x2 — 5y%)(2a — 3b+ 4¢)  29.(2x- Y(AX2 + 2xy + V)
(x+5)2 31.6,—6, +2//5 33.+V7, +A/13

s TENS 37 15022 4 1800) — 4
39 not possible  41.4(2x%2 + 12x°) + 6 43. +V/5, +/2
2v3 V15 VE £
6’

45. +— +T 47. + >

49, (x’ ( + 25)(x + 5)(x—5) 51.x(x+ 2)(x — 2)( + 4)

53.(5x + 4y + 53(3a — 2b + ¢)

55. X(X—l— 3)(x — 3)(3x + 2)(2X 5 57.x=28;5,8, 11
2\/_ A2 A/10 63. 3

—+— — =+
/2 61. + /2

65.—1,3,‘3123"/—, 112’\/5 67.—1,1,i%

69. +1/5,+A/3 Tia.2ft 7ib.176 ft2 T71c. 428 ft?
73a.fX) = 8x% + 34x+24 73b.11ft 75.(x+2)3(x—2)°
77.x+ y)3 (x—y)® 79.6x"+1)2

81. Sample answer: a=1,b= —1 83. Sample answer: The

factors can be determined by the x-intercepts of the graph. An
x-intercept of 5 represents a factor of (x — 5). 85.D 87.D

89. rel. maximum at x = 1.5, rel. minimum at x =~ 0.1;
f(x)

ok
12
£

V15

3 4+j>X=
3, i 3

—8—6—4—2 4468x

Ly

—6

R

91. degree = 4; leading coefficient = 5
93. degree = 7; leading coefficient = —1
95. 18 skis and 10 snowboards 97.x + 2 — X1—0

42 4
99.8x2 — 12x+ 24—H—2

Lesson 4-6

1.58;,-20 3.12526 5.x+4,x—4 7.x—52x—1
9.71;,—6 11.—-435,—15 13.—-4150;85 15.647; —4
17.00—1)% 19.x—4,x+1 21.x+6,2x+7
23.x+1,°4+2x+3 25.x—4,3x—2

27a.0.26 ft/s, 5.76 fi/s, 19.86 ft/s  27h. 132.96 ft/s; This means
the boat is traveling at 132.96 ft/s when it passes the second
buoy. 29.x+2,x—3, X —x+4

31a. g(x) = —9x* + 50x% + 51x2 — 150x — 72

31b. % g%
5 |—9922
—4 |—4160
-3 |—1242
-2 —-112
-1 70

0 —72
1 —-130
2 88

3 558
4 1040
5 1078
6 0

31c. There is a zero between x = —2 and x = —1 because g(x)
changes sign between the two values. There are also zeros
between x = —1 and 0 and between x=1and x =2
because g(x) changes sign between the two values. There is
also a zero at x = 6.

31d. 1 ﬁbo f(x)

do0
00 '\\

—8—6-4-4F] ¥ 4 H &x

‘—8‘00

—1200

—1600 \\

2000 \

33.8 35.-3 37.+/6,+V3 39a.x— cisafactor of .
39h. x — cis a not factor of ).

41, Sample answer: 1x) = — x° + x> + x+ 10

43. Sample answer: A zero can be located using the Remainder
Theorem and a table of values by determining when the output, or
remainder, is equal to zero. For instance, if f(6) leaves a remainder
of 2 and f (7) leaves a remainder of -1, then you know that there is
a zero between x=6and x=7.

45.4 47.B 49.+3 + A3

51a. —1.5(max), 0.5(min), 2.5(max) 51h. —3.5,3.75 51c.4
51d. D = {all real numbers}; R = {y | y < 4.5}

e ——

53a. —3(min), —1(max), 1(min) 53b. —0.25,3 53c. 4
53d. D = {all real numbers}; R = {y | y > —4.5}
55. ol V| £
/
N/
2 (1,‘2)
—8—6—4—2 46 8x
/
6
/s
F
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Selected Answers and Solutions

57. = y

M}fmoo

—8—6—4—20f 2 4 X

\
44

/T
V.
LN
59.4a° + 8a— 16 61.79a% — 58a + 12
63. —4a* — 242% — 483 — 22
Lesson 4—7
. 33 3;3; 0
1.-2,5;2real 3. Ll 5.30r1;0;00r2

7.10r3;00r2;0,2,0r4 9.—8,—2,1 11.—4,6, —4i 4i
13. 0 = x° — 9% + 14x + 24

15. ) = x* — 3¢ — X2 — 27x— 90

17. -2, §-2rea|

19. -1,
21. —

; 1 real, 2 imaginary

5 .5 . . .
23. — 1 _EI’ E/, 2 real, 2 imaginary

25.-2,-2,0,2,2;5real

27.00r2;00r2;0,2,0r4 29.00r2;1;20r4
31.00r2;00r2;2,4,0r6 33.—6,—2,1

35.—4,7,—5i5i 37.4,4,-2j2i

39. f(x) = x® — 2x* — 13x— 10

M.fx)=x"+2x3+5x° + 8x+ 4

43. f(x) = x* — x3 — 20x2 + 50x

45a.2 0r 0; 1; 1 or 3  45b. Nonnegative roots represent numbers
of computers produced per day which lead to no profit for the
manufacturer.

47. V]

49,

-4 -2 |0 2 4x

[e=)
\\

|
L
=

51la.c 51b.b 53a.30r1;0;20r0

SA26 | Selected Answers

[—10, 40] scl: 5 by [—4000, 13,200] scl: 100
53c. 23.8; Sample answer: According to the model, the music hall
will not earn any money after 2026.
55. 1 positive, 2 negative, 2 imaginary; Sample answer: The graph
crosses the positive x-axis once, and crosses the negative x-axis
twice. Because the degree of the polynomial is 5, there are 5 — 3
or 2 imaginary zeros.
57. Sample answer: f(x) = (x + 2i)
(x — 20)(3x + 5)(x + V/5)
(x — V/5) Use conjugates for the imaginary and irrational
values.
59, Sample answer: f(X) = x* + 4x% + 4

59h. Sample answer: f(X) = x° + 6x% + 9x

61.C 63.H 65.1(—8) = —1638; f(4) = 342

67. f(—8) = —63,940; f(4) = 1868

69.(a° + bA)(@* — a°h® + bY) T1.(a— 4)a—2)(5a+ 2

73.t>50p + 150 75. +1, +£2, +4, 8, i% % % +

ol S

Lesson 4—8
1. +1,42, +£3, +4, +6, +8, +12, +24
3.5in. x 9in. x 28 in.

13 p .
9. —5,5,1 + 201 —=2i
11. +1, +2, +4, +7, +8, +14, +28, +56
13. 41, 45 +7, +35 + 3

1 —5+iVv23

3
5- _E, _1 7. _E, 8

23. 1.2 25.—% 27.-7,1,3 29.2,—1,i —
31.0,3 —jj 33.-24 8% 2 ‘3“/_

11 ’1 3 3 2 353_ _E 2
37 21 ’ l
39a. U(x) = 324x° + 54x%> — 19x — 2
39bh 57+/\/89

— % 87 , 3; 3 is the only reasonable value for x.

The other two values are imaginary.

#a. V=7 + 672 41b.4,—5 + A/15; 4
41c.r=4in.,h=10in.

43a. 30x° — 478x% 4+ 1758x + 1092 = 0
43b.1,2,3,4,6,7,12,13,14, 21, 26, 28, 39, 42, 52, 78, 84,
91,156, 182, 273, 364, 546, 1092




43c. 2013 43d. No; Sample answer: Music sales fluctuate
from 2005 to 2015, then increase indefinitely. It is not
reasonable to expect sales to increase forever.

45.2,3,3,—3, —4 47.Sample answer: f(x) = x* — 12x3 +
47x? — 38x — 58

49. Sample answer: f(x) = 4x° + 3x° + 8x + 18

51. Sample answer: You can start by using the Rational Zero Theorem
to generate a list of possible zeros. Then, you could graph the
function to narrow the list down. You could then perform polynomial
division using the possible zeros in order to rewrite the polynomial as
the product of linear expressions and a quadratic expression. You
could then solve the quadratic expression to find the remaining zeros.
53.j 55.6 57.f) = x*— 4x% +11x2 — 64x— 80

59. x— Nx+2)(x+1) 61.(x—3)x+dx—1)

63.120 65.3x° +12x 67.32 69.18¢+ 2

Chapter 4 Study Guide and Review

1.true 3. false; depressed polynomial 5. true
7.true  9.true 11.ﬂ

13.2+8r—5 15.m% — m?p— mp? + p°

17.3x3 + 2x%y2 — 4xy 19.a°% + 3a% —4a+ 2

21. x? + 3x — 40 units2  23. This is not a polynomial in one
variable. It has two variables, xand y.

25.0(—2) = =3 px+ N = x>+ 2xh + h®> + 2x + 2h— 3
27.p(—2) = —25; p(x + h) = 3 — 5x> — 10xh — 5h% + x> +
3hx? + 3h°x + h®

29a. [ A9 )
I\
-4 |-p \ 9| 4x
A
12
o
Y
V] v
29b. between —3 and —2, between —1 and 0, between 0 and 1,
between 2 and 3

29c. rel. max: x = 0; rel. min: x = 1.62 and x =~ —1.62
31a. hix)

y

31b. between —1 and 0, between 0 and 1, and between 1 and 2
31c. rel. max: x = 0; rel. min: x = 1

33. 2 relative maxima and 1 relative minima  35. prime
37.(2y + 2)(3a+ 2b— ¢

39.1@,1@ M. f(—2) = 1; fid) = 13

43. f(—2) = 16; f(4) = 118

45. x+2,3x—1 47.x+3,x+ 4
49. positive real zeros: 0
negative real zeros: 4, 2, or 0
imaginary zeros: 4,2, 0r 0
51. positive real zeros: 2 or 0
negative real zeros: 1
imaginary zeros: 4 or 2
53.—2,—1+\2 55.—-2, +2i

CHAPTER 05
Inverses and Radical Functions and Relations

Chapter5 Get Ready

1. between 0 and 1, and between 3and 4 3. between 1 and 2
seconds

5.3x+2——20_ 7.3 _4x2 4+ 5x— 3+—
X+ 4 3

Lesson 5-1

1L.(f+ 900 =4x+1;(f— () = —2x+ 3;

(f+ g)(X) = 3x? + 5x — 2

(-
3.fo gis undeflned, D= @, R=@;g0 f={(2,8), (6, 13),
(12,11),(7,15)}, D ={2,6,7,12},R = {8, 11,13, 15}.
5.[fo g](x) = —15x + 18, R = {all multiples of 3}
[go f](X) = —15x— 6 7.Either way, she will have $228.95
taken from her paycheck. If she takes the college savings plan
deduction before taxes, $76 will go to her college plan and
$152.95 will go to taxes. If she takes the college savings plan
deduction after taxes, only $62.70 will go to her college plan and
$166.25 will go to taxes.
9.(f+ g)x) =6x—3; (f— g)(x) = —4x+ 1;

(F- Q) = 5x2 — Tx + 2; (5)()(): Aol xp 2

11. (f+ g)(x) = x + 6; (f— g)(x) = 5x — 6;
(f- 9)(X) = —6x% + 18x;
f 3
(E)(X)_ 2)()-(#6 x+3
13.(Ff+ 9)) = x> + x—5,(F— g)(X) = ¥* — X+ 5;
fe

(F+
(F- 900 = — 5¢; (L)on = 2

15. (F+ g = 4% — 8x; (f— g = 2x% + 8x — 8;
(

feg)0) = 3x* — 24x3 + 8x% + 32x — 16; ( )( ) =
73)‘ o x# +23
¥ —8x+4
17.fog={(-4,4},D={-4,R={4}; g- ={(-8,0),
(0, —4), (2, —5),(—6,—-1)},D={-6,0,2},R={-5, —4, —1,0}
19. fo gis undefined, D = @, R = @; g fis undefined,
D=9g,R=02.
21.fo gis undefined, D = @,R = @; go f ={(—4,0),(1, 2)},
D={-4,1,R={0,2.
23.fo g=1{(4,6),(3,—8)},D ={3,4},R={-8,6};, go fis
undefined, D = @,R = @.
25.fo g={(3,—1),(6,11)},D ={3,6},R={—1, 11},
go f={-4,9),(-2,4),(-1,8},D={-4,-2, -1},
R=1{4,5,8}
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27.D = {all real numbers} 5.h7x) = +Vx+3
[fodl(x) =2x+10;[go f](X) =2x+ 5 A YT T4 1o
29, D = {all real numbers} A | 2l
[fo glix) = 3% — 2; [go F1(X) = 3x+ 8 A\t
31. D = {all real numbers} ’
[fogl} =x2—6x—2,R={yly>—11}; Jlol/ X
[goflX) =x2+6x—8R={yly=>—17} : /\
33. D = {all real numbers} i F‘L\*
[fo lX) = 4x3 + 7; [g o F](x) = 64x3 — 48x2 + 12x + 1 bl
35. D = {all real numbers}
[fo gl(x) = 1284 + 96x° + 18X2, R = {y| y = O} 7m0 9.46, ), (-2 6). (=3, 7)
4 2 11. {(_11 8)’ (_1’ _8)’ (_8’ _2)a (8! 2)}
[ge flix) =32x* + 6x5,R={yl y = 0} 13.4(=5.1). (6, 2). (~7.3), 8. 4), (9. 5)}
37a. p(x) = 0.65x; {x) = 1.0625x P
37b. Since [p o (X = [t o pl(X), either function represents B W=x-2 1.y~ ="
the price. 37¢. $1587.75 y y
§ 39.2(g- (X) = 2x° — 4x* — 30x + 72; D = b b
= {all real numbers} - 4 4
= f(x)| ’ LIS ’
S 41.25 43.483 45.-5 47.-30a+5 ; ﬂy_—l( S
= 49. —10a° + 10a+1 51a. y = 2085.6x + 123,060 7o X 7
= 51b. The function represents the difference in the number of men 4 =T 4
¢ | and women employed inthe U.S. 53.0 55.1 57.256 i 2l i o
= | 59.Sample answer: ) = x— 9, g = X+ 5 z z TJL
:%’ 61a.D = {all real numbers} 61b D = {x| x> 0}
_— 63. Sample answer: Many situations in the real world involve 19,y = —% (x+ 8) 21. /710 = %x
% complex calculations in which multiple functions are used. In order X ¥ 7
% to solve some problems, a composition of those functions may N 1 ,
. N X
(2] need to be used. For example, the product of a manufacturing 4—_1 NN | I 17
plant may have to go through several processes in a particular T | | N’ — =001 [ .
order, in which each process is described by a function. By finding i NN \\—X/,?%’/
the composition, only one calculation must be made to find the 7 ‘\ P = 'I
solution to the problem. 65.G 67.D 69.—3,2,4 % AN %4 0]
71.—3,5,% 73.1;1;2 75.20r0;20r0;4,2,0r0 ! ‘
1247y
.6 _1})’_5)8},277' (1,23 81.x= 5 23. —1(x) = i\/%x 25. f~1(x) = +V2x + 2
83. x= 8.k=+VA-b
4
LA N Y[ [
Lesson 5-2 w0 ’ \ ol ’
[AX)¢” ’ f(x
1. {(1 0! _9)1 (_131 1)! (_51 8)} [T 1 [ ] 7',777 [ ] :776, [
-1 _ _ 1 e ~ ’
3.17100 = —3x xﬁ_ - i%ap
IR RN AN W
L(X)J 7 ‘ 1" 1" S
4 4 4
~ \| |-
\ﬁﬁ\ " 27.n0 29.yes 31.yes 33.yes 35.no 37.yes
A (LW* 39a. c(g) = 2.95g 39b. c(m) =~ 0.105m
’ |I"1 X[ 1
yi Ha.r= \/% 41b.~3.39cm 43.yes 45.n0 47.no
\ 49a. F—(x) = g(x— 32);
FIF 00l =2 [g(x - 32)] +32
=x—32+32
=X
FFW =3 (%x+ 32 — 32)
-5(9
=9 (5X + 0)
=X
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49h. It can be used to convert Fahrenheit to Celsius.
51a.

[—10,10] scl: 1 by [—10, 10] scl: 1
-~

-

o

l--.

[—10,10] scl: 1 by [—10, 10] scl: 1

VF S

! !

oy

[—10, 10] scl: 1 by [—10, 10] scl: 1

/

!
1

I

[—10,10] scl: 1 by [—10, 10] scl: 1

|/

[—10,10] scl: 1 by [—10, 10] scl: 1

o1b. Function Inverse a function?

y=x%ry=1 no

y=xory=x yes

y=x2 no

y=x3 yes

y=x* no
51c. nis odd.

53. Sample answer: f{x) = 2x, f=1 () = 0.5x; fif—1 (¥)] = -1
[l =x 85.y"'=1x—L 57.30in. 59.J 61.12
63.0 65.(3,—1,4) 67.(4,-3,-2)

69. [T [ Y
[3y=2x+9] Lk

(3¢
"3

Y

b
v

> 0

i
|

1 3

N 7.5

75. R
\

—8-6-4-20[\2 4 6 8«x

E-N

|
o o

-l

Lesson 5-3
1.D={x| x= 0} R ={f(x) | fix) = 0}

3.D = {x| x> —8; R = {f(x) | f(x) = —2}
5.D = {x| x> 1% R = {f({ | f(x) > 0}

Q f(X) 3|
i P
0 /
4 //
2 /4
{
—8-6-4 |0| 246 8x
—4
_6
Ts
_ 5lp_
7 D_{xlng},R_{f(x)lf(x)<5}
8 f(x)
4
2 N
—3-6-4 |0| 246 8x
—4
—6
—8
\
9. 8 f(x) 11. 8 f(x)
6 = 6
4 4
2 2
—8—6—4—20| 2 4 6 8% —8—6-4%0| 2 4 6 8x
\ N
—4 —Aps—
—6 —6 N~ =
T8 —8
1B.D={x|x=05R={f0 |0 <2}
15.D = {x| x= 25 R ={f9 | f() = —8}
17.D = {x| x> 4} R = {f(x) | f(x) > —6}
19.[ §1(n 21, 16 f(x)
- 14
12
1 10
pd |-
/ L.
/ ; —
o) X Oy 2 4 6 8101214 16x
D={xlx=0} D={xlx=8}
R ={f(x)| f(x)= 0} R={fx)| f(x) = 0}

@gonnectED.mcgraw-hill.coml SA29
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Selected Answers and Solutions

23. f(x) 25, | gt f(x)
/" |
= ol [ 48] 16X
Nl
o X L
D={xlx= -3} D={xlx=5}
R={fix)| f(x) =2} R={fx)| f(x) = —6}
27.] v
o X

Y

D={Ix=15R={f(x)| f(x) < —4}

29. 1936 ft
31.[ 17 33, Y
4
e =5 |—4Vo] | 4 | 8x
o \,
o X N
LaN
AN
‘ N
—12
\ N
35. y 37.
oy
-~ 10 X
”' 774
"
"
’ ol | 4 | 852 [x
L& L, N
\
i
o
_4J2E
39a.v= o

39b. about 36.5 m/s  39c. about 85,135 m/s
N.y=Vx—4—-6 43.y=—/x+6—06

45.

T

Period (s)
—_ NN OO 0o O

A

1234567809L
Length (ft)

45b.1.57 5,2.485,3.14 s

47.Sample answer: y= —Vx+4 +6

51. Molly;

¥ =5x+ 10 has an x-intercept of —2 and would be to the

o

SA30 | Selected Answers

right of the given graph.

53a. Sample answer: The original is y = X% + 2 and inverse is
y=tVvx-2.

53b. Sample answer: The original is y = ++/x + 4 and inverse is
y=x— 472

55.G 57.E 59.no0 61.[do H(m) = %

63. rational  65. rational

Lesson 5-4

1.+10* 3.(y—6)* 5.+4iy? 7.7.616 9.—2.122
11.about 4.088 x 108 m 13, +152%p®

15. —4c¢?| d| 17. —20x'6y20  21.22%b* 23.3b5c*

25. +ix+2)* 2713 20.2¢ 31.(4x—7)®

33.4/(5x— 23| 35.2a%% 37.8cm 39.—12.247
41.0.787 43.-5350 45.29.573 47.14|c3|d?

49. —32%° 51.20x8)®| 53.4(x + ))?

55. about 141 million mi  57. bald eagle: ~ 226.5 Cal/d; golden
retriever; ~ 939.6 Cal/d; komodo dragon: ~ 1811.8 Cal/d;
bottlenose dolphin: =~ 3235.5 Cal/d; Asian elephant: ~ 24,344.4

Cal/d 59. Kimi; Ashley’s error was keeping the y2 inside the
absolute value symbol.  61. Sample answer: Sometimes;

when x = —3,1/(—%* = | (=% | or 3.When x = 3,\/(—x* =
|3]or3. 63.Sample answers: 1,64 65. 2v/2xy

1
67. —0.1 69.@ 71.G 73.B

75. y

N B O o

—8—6—4—.‘20 74 6 8X
-4

-6
-8
\
77.3.41 kg and 49.53 cm  79.4x2 + 22x — 34
81.4a% + 24a° + 36 83.20 + 5x = 100; 16 bags
85.)2+y—12 87.a%— 4ab+ 3b?

89.2u2 — 6wz — 822
Lesson 5-5

2
1.6 B2 c>/ac 3.”f 5.60x 7.36xy

9.20V/2 +13V3 11.12v/3 + 165 + 40 + 6V/15

13.15 —¥ 15.—2 —\/2 17.32 — 23/3 cm

19.3a’b\/ab 21.3 |a%| be® /2be

\/70 \/ 2812
23, 10y)2(y 25. ile"g 27.3225%/b  29.25x8)%\/2xy

31.18V3 + 14V2 33.9V6 + 72V2 — 7V/3
35.8\/6 + 3V2 ft2 37.56V/3 + 426 — 362

39.1260 41.6V3 + 6V2 43.%




4
\/ 1500 2h3x3y2
45.2y732y 47.3)alb>222bc 49, Y2 0"

5lalb
51. (X+1)(\/—+1)0 XX+ VX + X+ 1

x—1 x—1
53. —VXX?"X 55.|al 57.a°
59a. a2 + b2 = ¢?
124122 @2
2=
c=V2
50b, ©

: 1|\
L.
59¢c. \/2 + /2 units is the length of the hypotenuse of an

isosceles right triangle with legs of length 2 units.
Therefore, V2 + V2 > 2.

59e. The square creates 4 triangles with a base of 1 and a height
of 1 Therefore the area of each triangle is —bh = l( 1)(1)

or - 4(1 ) = 2.The area of the square is 2

sox/__ \/_3_2. _ .
61.(_1 —21\/5) :(—1 —21\/5).(—1 —21\/5).
(_«_Nﬂ
(—12 — iV3)(—1 - iV3)(—1 — iV3)

8
_ (1 +iV3+iV3+33-1-iV3)
- 8
(2iV3 — 2)(—1 —iV3)
8
—2iV3 — 62+ 2+ 2i\3

8
_Rj2
z%:%m"]

63.a=1,b=256;a=2,b=16;a=4,b=4;a=8,b=2
65. Sample answer: It is only necessary to use absolute values

when it is possible that n could be odd or even and still be defined.

It is when the radicand must be nonnegative in order for the root
to be defined that the absolute values are not necessary.

67.G 69.C 71.9ab°

73. y

N B~ O

—8—6—4—‘20 246 8x
—4
—6
‘—8

75.—4,4, —i)i T7.—4,2 + 2i/3,2 — 2i/3

3 —3+3iV/3 —3-3\3
79, 2’ 4 : 4

81.9 small, 4 large

1 7 5
83. 3 85. 12 87. 12

Lesson 5-6

1 3
1.V/10 315§ 5.7 7.25 9.13ft 11.h5 13.4/3g

1 1
15, 9= 207 1“ 17./76 19./X° 21.63% 23,50
25. 4 27.l 29.about 2.64cm 31,45 33,2 y 35.\/3

3 1 1

37\3/— \/E 39 x+4x4+8x21-|é16x4+16
- 10 3

1
a4.28.27 x3 y5 z4 units?> 43.6 —2-43 45.x3 47,y

49./6 51. WB 53. ’Z; 55.c2 57, 23v/23 59,3

61. ‘”‘M 63. 2\/6—5

w
65a. NI o
-2 | -8 1.26 %
-1 | -1 —1 =
0 0 0 2
1 1 1 <
2 8 1.26 %
65b. RY/ ‘2_”
A 4o =
iﬁii;7ﬁuti =
21/ ;-
G ‘ 24 6 8x
g(x) g
8

65c. It is a reflection in the line y = x.
67a. Sample answer:

\4/(—16)3 = —4096; there is no real number that when raised
to the fourth power results in a negative number.

67b. Sample answer: v/ —1

69. Sample answer: It may be easier to simplify an expression
when it has rational exponents because all the properties of
exponents apply. We do not have as many properties dealing
directly with radicals. However, we can convert all radicals to
rational exponents, and then use the properties of exponents to
simplify.

71.B 73.C 75.9V3 77.6)°2N/7 79.—6;x+ h—2
81.-21;6x+6h+3 83.20;x2+2xh+ h?> — x—h

85. DVD: $20; book: $15

87. y

N S o) o
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89.y={—2x+3if—2<x<1 19.f ') =2x—6
x—5ifx=>2 oY Z
—8ifx< -2 6 ~
. —o 4
x+12!fxs —6 (%) ]
91.y= 8if —6 < x<2 Z51-50] /4 6 6x
—25x+ 15if x> 2 v
93.3x—4 95.x—8+VXx+16 97.9x+ 6Vx + 1 —f 0]
Lesson 5-7 v
21. 1% = +Vx
1.20 3.13 5.29 7.2 9.49 11.277 )=V
y
13a. about 9.5 seconds  13b. about 324 ft
15.—%5)(5% 17.1<y<5 19.x>1 2l.x<—11 Wi Ay
; 1 81
@ 23.22 25.3 27.noreal solution 29. " 31.9 33. I 5 =
-% 35.1m 37.3 39.83 41.61 43.3 45.18 47.2 V‘q(;?*
X
g 49.F 51.x>43 53.noreal solution 55.d > — % T
2
S| 57.-2<y<? 59.a>8 61.0<c<3 63.M:(L)
= 2 0.46
o | 65.about282ft 67.vVx+2—-7=-10 23.$1200 25.yes 27.no 29.no
o 69. never;
= ’ 31. )
n
3 Vi)? .
=} —X
L 7
3 (?? —
2 %= %
2 _ /
==X
X2 = (9(~X) © :
X2 —x? D = {xI x>0} R = {f() | f(x) = 0}
71. They are the same number. 73. 3 33
75. Sometimes; sample answer: when the radicand is negative, PN
then there will be extraneous roots. 77.G  79.A 81. 81
83.4x%2\/5 85.y ' = %—3 2
87.y_1=i%\/__% 8
89a. f(x) — +o0 as X — +oo, f(X) — +00 as X — —o0; Ly
89b. even; 89c.0 o —
1 5 1 €
91.5 93.§ 95.16 97.25 o 4 |8 |12 | 16x
D={xIx=T7}5R={f(xf(x) = 0}
Chapter5 Study Guide and Review ‘
1. identity function 3. composition of functions 5. rationalizing 35. f(x) >
the denominator 7. inverse relations 9. radical function —
1. [fo g)() =x* — 14x+ 50 [go fl(X) = x> — 6
13.[fo gl(X) = 20x — 4 [g o f](X) = 20x — 1
15.[fo gl(X) = X* + 4x[go fl(X) = X° + 2x — 2
17,710 = 222
[o) X
y
D={xIx=1;R={(X)1fx)=5
4[F1(X)\ ’—/—’ 5> { = } { (X) (X) }
‘:3— 1/ 37. about 9.8 in.
(o) X
[~m
|
4
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39. 1y

41.+11 43.6 45.02+2° 47.29 3| 49.10m/s

2
51.12ab°\/ab  53.80V/2 55.””/66”’”
p

7 5

57.— 15 —3V2 59.x6 61.d—;12 63.3
2 4
65. 4235 c2r units?2  67.190  69.2 71. no solution
5

1 10 g 4
73.3 75.§sxs? 77.x2§ 79. no solution 81.x>§

CHAPTER 6

Exponential and Logarithmic Functions and Relations

Chapter 6  Get Ready
1.2 3.2 5.5g/cm?
2137 g
7.7 =x+3 9./ (x) = 4x+ 12
y ‘ ‘ 4 y
0] | o
/
(o) X o oy X
f(x)
(10— / ,'_,
//
1. (x) = 3x— 12 13. no
JL—"4
L 1f(x) > /
P
-8 |-4 |0 8 x
iy
|
‘_3 A\
} ,/f_1(X)-I
k. AN
Lesson 6-1
1.83 =512 3.log,;1331=3 5.2 7.0
9. \F(x) 11 [ ] Ailx
4
o| [~ X [6) 4 18 [12]x
——4
T

13.24=16 15.972=_1
19. |ogQ%: —1 21.log, 256 = 8
23.l09,,9=2 25.-2 27.3 29. 317 3.5

35.4
37. f(x) 39. 1 f(x
o
— g I
(o) X 4
—4lol T4 718 [12x
y *‘_4\!
. f(x) .
M 43 JWILE) E
D
Q
4 D
> o
p—
o X —8 | 4 | 8x 2
. =
T 2
i | g
T 4
45. [0 47. [ iy g
i =
L1y o S
¢ 4 18 [12]x > =
o
| ol 47812 x
—— —4
| > |
f—‘12 \_8
49a. 2
49b. kn
10
8
6
4
o| 1 4567 89p
14 ——
——6
-8
o0
49c. %; less light
51. IRTT) /7 | 53 161
12 /' 12
H I
4
—8—6—4—20| 4 4 6 8x —16—12—3—4‘10 4 8 12 16x
‘_g -8
—12 -

2 _
= 3 17.12° =144
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Selected Answers and Solutions

55.

4 8 12162024 28x

57a. S(3) = 30, S(15) = 50, S(63) = 70
57h. If $3000 is spent on advertising, $30,000 is returned in
sales. If $15,000 is spent on advertising, $50,000 is returned in
sales. If $63,000 is spent on advertising, $70,000 is returned in
sales.
a7c. Sales versus Money

Spent on Advertising

7 S(a)

64

g 56
S 48 /’
© 4
o n
<

wv 24 I
16 J-{st@=10+2010g, (a+ 1]/
8 rrrrrrr 1T
| T

0 8 1624 32 40 48 56 64 724

57d. Because eventually the graph plateaus, and no matter how
much money you spend you are still returning about the same
in sales.

59a. [ | | 44

L

o} 123456789t
59h. ~ 3years 59c. ~ 4.5 years 61. Never; if zero were in
the domain, the equation would be y = log,, 0. Then b = 0.
However, for any real number b, there is no real power that
would let b = 0. 63. log, 51; sample answer: log; 51 equals
a little more than 2. logg 61 equals a little less than 2. logg 71
equals a little less than 2. Therefore, log, 51 is the greatest.

65. No; Elisa was closer. She should have —y =2 or y = -2
instead of y = 2. Matthew used the definition of logarithms
incorrectly. 67.D 69. 80

7. y x( Lo T3

4
'r)

SA34 | selected Answers

75. 26 77.27V15 o
79. batteries, $74; spark plugs, $58; wiper blades, $48

81.—1 83.{x|x<—V6orx=+6}

Lesson 6-2
1.16 3.C 5.{x’0<x§61—4} 7.{x’2>x>%}
9.3125 11.—-2 13.9 15.40r—-3 17.5 19. -3

21.318 mph  23.{x| x> 256} 25. {x|0 < xs%}

1 1
27.{x|0<x<7} 29.{x|§<xs1}

31.{x|—%<x§1} 33.{x|x>8) 35a.37 35h.61

37a.120 37b.100

37c. Sample answer: The power of the logarithm only changes

by 2. The power is the answer to the logarithm. That 2 is multiplied
by the 10 before the logarithm. So we expect the decibels to
change by 20.

17
39. 6%
41. The logarithmic function of the form y = log, xis the inverse
of the exponential function of the form y = b*. The domain of one

of the two inverse functions is the range of the other. The range of
one of the two inverse functions is the domain of the other.

43a. less than 43b. less than 43c. no 43d. infinitely many
45.C 47.B 49.4 51.3 53.—-3 55.1%$100,3 $50,and 6
$20 checks 57.about 20 ft2 59.x% 61.8p%n°

63. )

Lesson 6-3

1.2.085 3.0.3685 5. Mt. Everest: 26,855.44 pascals;
Mt. Trisuli: 34,963.34 pascals; Mt. Bonete: 36,028.42 pascals;
Mt. McKinley: 39,846.22 pascals; Mt. Logan: 41,261.82
pascals 7.2.4182 9.2 11.13.4403 13.2.1610
15.0.2075 17.1.5 19.2.1606 21.3.4818
23.8 25.2 27a.d:1op1 27b. 4 27¢.30.1%
29.2.1133 31.0.1788 33.1.7228 35.2.0478

1
37.3 39.5 41.85] 43, (Xz;sﬁz)ﬁ 45.\/6, /6
47.5 49.12 b51.false 53.false 55.true 57.false

59a.10'2 59h. 10* or about 10,000 times
. XZ
61a. Sample answer: log,, 5= log, x + log, z—log, 5

61b. Sample answer: log, m*p® = 4 log, m + 6 log,, p

61c. Sample answer: Iogbj;—f =8log,/j+log, k—5log, h
63a. log, 1 = 0, because b° = 1.

63b. log, b = 1, because b' = b.

63c. log, b* = x, because b* = b*.

65. log, 24 # log, 20 + log, 4; all other choices are equal to
log,, 24.



67. y3l0g, 2 —log, 5 _  log, 28 —log, 5
— Xlogx 8 —log, 5
8
_ X'ngg
-8
5

69.D 71. growing exponentially 73.%,1
75.n0solution  77.2x 79.63 81.no 83.2 85.10

87.{x1 x > 26}

Lesson 6-4
1.0.6990 3.—-0.3979 5.3.55 x 10,, ergs 7. 0.8442

"’9 23 ~ 2.2618

9.9.1237 11.{plp<4.4190} 13.

Iog 5

15. ~23219 17.1.0414 19.0.9138 21. —-1.3979

23.1.7740 25.5.9647 27.+1.1691 29.{nln> 0.6667}

31.{yly=> —3.8188} 33. '°g18~14854 35. '0916 —4

g2
37.1% 1; ~ 21827 39a. 62,737 owners  39h. 2022

a. 3.3578 43.-00710 45.47393 47.{x| x> 2.3223)
49. (x| x< 09732} 51.{p| p<2.9437} 53, '0912 ~1.7925
55, 1092 '092 — 03333 57. '09759 ~1.2343 59a 113.03 cents

59b about 218Hz 61.+V5 ~ +2.2361 63.3.5

65. —3.8188 67a. The solution is between 1.8 and 1.9.

67b. (1.85,13) 67¢. Yes; all methods produce the solution of
1.85. They all should produce the same result because you are
starting with the same equation. If they do not, then an error was
made.

69. Iog\/g3= log, x Original equation

log, 3 _
007 log, x Change of Base Formula
log, 3 1
02" =log,x Va=a?
2
2log,3 =1log,x  Multiply numerator and denominator
by 2.
log, 32 = log 2% Power Property of Logarithms
32=x Property of Equality for Logarithmic
Functions
9=1x Simplify.

1

- =1 coni : -
71.l0g; 27 =3 and log,; 3 = X Conjecture: log, b= 09,2

Proof:

log, b= Original statement

Iog a
logyb , 4
log,a  log,a
1 _ 1
log,a log,a

Change of Base Formula

Inverse Property of Exponents
and Logarithms

73.B 75.G 77.14 79.15 81.2 83.—4,3 85.32x° +
8x2 —24x+16 87.2=5 89.52=25 91.6%=x

Lesson 6-5

1.n30=x 3.Inx=3 5.7In2 7.In17496 9.2.0794
11.0.1352 13.993.6527 15.{x| —25.0855 < x < 15.0855,
Xx# =5} 17.{x1 x> 3.3673} 19.about58 min 21.In0.1 =
—5x 23.54=¢ 25.e%=x+4 27.6¢"=¢" 29.7In10
31.—2In2 33.In81x% 35.3.7955 37.0.6931

39. —0.5596 41.{x|x<2.1633} 43.{x| x> 8.0105}
45.{x| x < —239.8802 or x > 239.8802} 47a.$1001.86

47h. about 15.4 yr  47¢. about 7.7% 47d. about $5655.25
49.4In2—-3In5 51.Inx+4Iny—3Inz 53.-0.8340
55. 1.1301

b7a. y
/ &
)
/ &
/ o
— >
) (7]
x 3
7
=
a(x) f(x) o
y L
\ | =
\ / 3
7
\ | / a(x)
>
= g
a(x) f(x)
A 4
\ /
\ /
\\ll Y/
In(—x) \ | / g(x)
~— >
_ ~ -
g
V ‘—In‘(x)

57b. y-axis; a(x) = — e 57c¢. In (—X) is a reflection across the
y-axis. —In x is a reflection across the x-axis. 57d. Sample
answer: no; These functions are reflections along y = —x, which
indicates that they are not inverses.

59. Let p=In aand g = In b. That means that e” = a and
el=b.
ab=eP x e9
ab=ef 41
In(ab) = (p + q)
In@)=Ina+Inb

61. Sample answer: e"® 63.B 65.G 67.5.7279 69.x <
7.3059 71.x>5.8983 73.10 decibels 75.x% + 2x+ 3

2 8 5
77.§ 79. -3 81.§0
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Selected Answers and Solutions

Lesson 6-6

1a.5.545 x 10710 1h.1,578,843,530 yr 1c. about 30.48 mg
1d. 3,750,120,003 yr

3a.
18,000 P t)

16,000
/
= 14,000 /
2 12,000
(-]
E. 10,000
8 8000 /
6000
4000

2000 b/

0 40 8 120 160 f
Time (yr)

3b. At) = 16,500 3e¢.16,500 3d.about 102 years b5a. k=~
0.071 5b. about 60.8 min  5¢. about 30.85 min 7. about
1354 yrold 9. about 14.85 billionyr  11. about 20.1 yr

13a.
NURN )
80 /(D)
/
70 /
60
s ||/

30
2o/
10p/
O} 102030405060 7080 90t
Time (yr)

Population (millions)
3
N

13h. The graphs intersect at f = 20.79. Sample answer: This
intersection indicates the point at which both functions determine
the same population at the same time.

13c. Sample answer: The logistic function g(f) is a more accurate
estimate of the country’s population since f(#) will continue to grow
exponentially and g(f) considers limitations on population growth
such as food supply. 15.f=~ 113.45 17. Sample answer: The
spread of the flu throughout a small town. The growth of this is
limited to the population of the town itself. 19.C 21.D

23.Iny=7 25.5¢* =e° 27.% 29.% 31.16 33.2%

Chapter 6  Study Guide and Review

1. logarithm 3. change of base formula
5. natural base exponential function 7. natural base
9.log,,100=2 11.-3

13.[ ¥1(x)

15. -6 17.{x|0<x<1%} 19. -6 21.1000

SA36 | Selected Answers

23.2.5841 25.—1.2921 27.30 29.2\/3 31.361.6 times
33. x=~ +1.3637 35.r=~4.6102 37.{x| x< —6.3013}
39.1.9459 41.201.7144 43.{x| —3 < x< —0.2817}

45, about 17.2 years 47. =~5.8 days

CHAPTER 7
Rational Functions and Relations

Chapter 7  Get Ready
_15 32 A a8 _
1.)(_14 3. k= = 5.27 gal 7.18 9.6 11.p=27
13. k=175
Lesson 7-1
x+3 —x(@+ b 2x2 (a—bla+1)
1.X+8 3.D 5. y .Sabyz 12(3—1)
X(x + 6) X+ 3)x—2 X(x+ 2)
11.4 13. par, 15. 1 17'6(x+5)
2
19.) 21X 23 _C+4 95 _¢C
X+6 c+5 4ab?f2
32b 5a%c X+ 4x+2)
27. 300 ZQ'T 3M1.y+5 33.W
(x—3)x+ 1) —a%(a+ b) 33 33+m
35. St ) 37. i 39a.ﬁ 39b'121+a

Ma. T = % 41b. about 3.9 mm thick

131 g5 A=), 15
3 4 5 X+ 3)x—7) 4a%cxz
2x+ 1 53 Xx—2)(x+ 8)
" —OX(x + 2) T22x—1)Bx+ 1)
5 —2X =B+ Hx— DX+ 1)
@+ )22 +2x—6)

2 miles 5280feet 1 car
57a. 5 tracks 1track  1mile 75 feet

2(4x+ 1)2x+ 1)
T O52x— 1)(x+ 2)

57b. 704

57¢.70.4 h 59. Sample answer: The two expressions are
equivalent, except that the rational expression is undefined at
x=3. 61.x*+x—6 63. Sample answer: Sometimes; with a
denominator like X2 + 2, in which the denominator cannot equal
0, the rational expression can be defined for all values of x.

65. Sample answer: When the original expression was simplified, a
factor of x was taken out of the denominator. If x were to equal 0,
then this expression would be undefined. So, the simplified
expression is also undefined for x. 67.J 69.47 71.0.2877

73.0.2747 75.10"7 or about 50 times ~ 77.2)V/2
79.2ab>/10a 81.10a—2b 83. —3y — 3y?
85. x> + 9x + 18

Lesson 7-2

1808 3.3y—3y—5 5 Y 2%
20xy°

7 21b* — 2 I+ 15 x—11

" 3pap’ " (x+ 3)(x + 6) "3+ 2(x—2)



14x—10 3y+2 2a+ 5b 2490
Tz 5555 T 19.180x%y*7

2160+ A)2x— N2x+3) 23,2807 9

105x%y4z
20x%y + 120y + 6x2 15b° + 100ab? — 216a
25, 27.
15x3y 240ab®
10y — 4 31 —10x— 10
Y=+ +4) T2x =X+ 6)(x—23)
2x% + 32x 1000x + 800y 13x + 21
"3(x — 2)(x + 3)(2x + 5) XX+ 2)) T -3x+73

9, X3+ 41 40054
1262 + 11x— 27

2
43.(x+ d)x— &) @x+ x—7) 45,302 152

604
42x + M 52— 11
a1. 6(3x — 1)(x + 8)(2x + 3) 49.0 5. 6
3 _ _70x
53.(x—3)x+2) 55— 57.—1 5%.y=-——1

59h. Sample answer: When the object is 70 mm away, y needs to
be 0, which is impossible.

PoSgx — PySey
(Sg — XN(So— N
—3x3 —2x* + 16x— 5

4x3 + 18x2 — 6x
65. Sample answer: 20a*b%c, 15ab% 9abc 67.D 69.F

61a. 61b. about 55.2 Hz

63.

4bc

M. -2 730+ 3)n - 6)
75.0 = (x| x= —05,R={y| y< 0
RY
X
\‘\
T
ly=—+vox+1]

<

0T X

Pl
N
y=vx+6-3]
79.D={x|x=2,R={y|y=4}
y >
A
4

ly=vax—6+4}

<
[

81. —%;1 real 83.0, 3/, —3/ 1 real, 2 imaginary
85. y

®

87. y )

— 3
y=7(—22+4 o>
S
8
[o) X >
>
89. 4Y =
\ / =)
\ /lo] x g
\ / -1
\ r E
=]
\ / S
=
=
(72]
y=x2+6x+ 2|
Lesson 7-3

1.x=1,1% = 0; D = {x}x # 1} R = {fi| ) + 0}
3.0
\

D = {x| x+ O} R = {x(x) | (x) # 0}

. Lwapg
f(X) = X_—12 + 4,,0
<€ = -
/]
-8 |-4 |O 4 8 x

| y
D={xIx=2}; R={f(x)!f(x) # 4}

7.x=—4, () = 0; D = {x|x  —4}; R = {f(X)|f(%) % 0}
9. x=—6,f(X) = —2; D = {x|x# —6}; R = {f{(9|f() # —2}
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L B 21. AT T
= | -
=21, [Tl =538 -2
!‘ | ™~ /I |
-8 [=N\0 4 | 8x —7 |—4 |0 4

X .
| [
T ITg
D ={x| x+# 0} R={f(x | f(x) # 0} D={x|x# -4 R={f0) | f) # -2}
13- o f(X) ‘\ 23a m= 5000
(0] " d
. 23p. ok
- N 5000 |30
S ) 8 1‘2x m‘_ d ?g
(— N
S ——4 N d
= | =25 —ﬁ—‘l’sm\o 0] 3000 |
-1 AR ARR ARNN P
= -3
s D={x| x+#6}R={f(x|f(x # 0} ~4
wn
“;-’ 15. Ol 23c¢.13.7 mi
a2 25.[ [ [ [ fo} A
3 . N
3 Sk Bl it 0 =57 o
= \ L1 ‘ :
D -8 |—4 |d] | 4| 8x % [ IN R
A L 5—6-4—70N2 4 6 8x
} f(x)=7+3 ‘_4
L Snunl
= x| X O R = {00 | f(X) # 3) A
={x|x# 25 R={f(x)| f(x) # 0}
" R Gimman -
. ) = 5= M0 = gy 1
. i N
-4 |0 41 12x D \O X
‘0
71_0 '
19. L LT T [TANK(x) 60.5
0 = 143 +6’T¥ 29a.r= =2
L g
1 3 29b A ]
A g s et
N\ of =
-8 |— : [6) 4 | x > 15 \ -
! —60 —30 Q| [ 30 [ 60t
\
—30
={x|x# =35 R={f(¥| f(¥ # -3} —45
—60y
\
29c¢. 126 ft/s
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31. f(x) 37c. a(x): D = {all real numbers}, R = {a(x) | a(x) > 0}; as x —
o ] —o0, aX) — 00,88 X — 00, a(X) — oo AtX = 0, a(x) = 0,
A =575-5 so there is a zero at x = 0.
2 i b(9: D = {x1x+# 0}, R{b(x) | b(x) > O} as x — —ooc, aX) —
—8—6—‘, 20( 2 4 6 8x 0,as x — oo, a(X) — 0; At x = 0, b(¥) is undefined, so there
----{é‘-----‘ _‘ is an asymptote at x = 0.
1 37d. IR'Y
v ‘
D ={x| x# -2k R={f(Y | f00 + =5} x= -2, f() = -5 {000 = o
33. 6 f(x) * B 2 HEN
6 —83—6-4-20| 2 4 6 8x
) \
< ) - 1 '_‘
—8-6-4-—20| 2 M 6 8x

\

) = 2‘ ‘ +3:g 37e. c(x): D = {all real numbers}, R = {all real numbers}; as
x—4 _8 X— —00, 4(X) — —o0, a8 X — 00, a(X) — oo; At x =0,
LT Y a(x) = 0, so there is a zero at x = 0.

D={x|x# 4, R={f(X)]|f(x)# 3} x=4,f) =3 dX):D ={x1x0},R={bX|bX + 0} as x — —oo,

\
|

\ N ax) — 0,as x — oo, ax) — 0; At x = 0, b(x) is undefined,

‘_6 5 so there is an asymptote at x = 0.

x=7 371. For two power functions fix) = ax" and g(x) = ax~", for

every x, f{x) and g(x) are reciprocals. The domains are similar

8 12 16x except that for g(x), x #+ 0. Additionally, wherever f(x) has a

_J, zero, g(x) is undefined.

39a. The first graph has a vertical asymptote at x =0 and a
horizontal asymptote at y = 0. The second graph is
translated 7 units up and has a vertical asymptote at x =0
and a horizontal asymptote at y = 7.

39bh. Both graphs have a vertical asymptote at x =0 and a
horizontal asymptote at y = 0. The second graph is
stretched by a factor of 4.

39c. The first graph has a vertical asymptote at x =0 and a
horizontal asymptote at y = 0. The second graph is
translated 5 units to the left and has a vertical asymptote at
Xx = —5 and a horizontal asymptote at y = 0.

35.

—T
Y =

S 00N O

f(x)

—16—12—

s4 s

SUOIN|OS PUB SIAMSUY Pa}Iajas

. , 3od. [ [ [ [ A [ 1
0 0 undefined 0 undefined [T 1 1\ \:\712
1 1 1 1 y=7=44) L&w
| 1
2 4 1 8 1 €=kt
4 8 ‘\I 0
3 9 1 27 1 \HE
9 27 i 2
1 a1 —12 |-8 [k4 o] [x
4 16 5 64 o o i |
37b. A A 41.Sampleanswer:ﬂx):—2 + 4 and g(x):—5 +4
\ I X—3 X—3
CTT T T 8V [k
b(x) = x2 alx) = x g =(2—3)+ 4| [N\
_ N 9 1
< L =t
—8-6-4-20| 2 4 6 8x ¥ >
T, ?\.f(x)=(;—3)+4
_6 —8—6—4—20 46 8x
\
-8 a4
| —6l
=
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2X+Yy

43.4 45.B 47.B 49.-—2p b51. P 7. f(x)
53.(8, 3, 1) Y
55. (f+ g)(x) = 2x (f— g)(x) = 18; (f+ g)(x) = x* — 81, 0 X
f _x+9
(50 =28 x#9
57.(f+ g)x) = 2x2 — x + 8; (f— 9)(X) = 2x%2 + x — §; -
3 o [ f 2x2 f(x)=wf
(Fe g)x) = —2x° + 16x% (=) (X) ===——,x+ 8 x+4 ||
g 8 —x A
59. g} S - l l f‘(x) 4
X3
4 W =57l
AN | X =
—4 o No| [J2 1 4x -2 [-1 o] ) 2
N[/ —2
2 ™~ |
=) 8 —4
= Wk | A
3 [7(x) = x3 + 2x2 — 3x — 5] 11. f(x)
1
= rel. max. at x = —2, rel. min. at x = 0.5; D = {all real L '
b= numbers}, R = {all real numbers} o A
& N
= Lesson 7-4 -8 [—=4Q[ 1 4 | 8x
Z f N
<T i (& \_ : () = x°+ 64
= . A y 1 16x — 24
Q \ I -8 T T 7
© \ [ [ ]
oD \ |
A \ | 13. R
o X i’
f(x)=X2_$ «e—=-12L
— "5 6-4-2F 2 46 8x
YAV 1, .
3a. PO (611 = 522
Yo% L[]
) o [[] ]
= * o) = (xj2)2 *2
P(x) = 171_:_); D 2/ N\ N
iHH —8—6—4—20| 2 4 6 8x
—4
3b. the part in the first quadrant _6
3c. It represents his original field goal percentage of 63.6%. TB
3d. y = 1; this represents 100% which he cannot achieve because 17. TEREN
he has already missed 4 field goals. i R \1 |
5. % W || =Ty
=T BB\ B
8jor :8—6—4—f0 246 8x
4" —4
Af’ﬂ\\ of 147 8x -
8:f(x)= X2 4+ 8x +20
X+2
N
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19. ) 31. ot [ 1|
(=42 15 -
=" | ?
I ol ~
| N =7 A0
s OLTF iox 7 = =8
‘ -4 d s I X\_S
e = ~6-4-70 7 4 6 8%
1
W s
21. f(x) 33. f(x)
EESEVE VNP
'’
flx) = X041 7’ ) = (x+5)(2+2x —3) o x
Xz_l‘H4 ' T X 48x+15
N |
-3 |4 4 [ 8x i
¢ 4 |
. Vot [ S
o ‘ 3
o1y s.:)'_
35. R ) S
23 \ || | =
\[ / 2
\ ) = 2x* 4+ 10x3 + 1242 @
\rf&* T xX%45x+6 n
/ =
\ 4 / o
w
=1
~4 =2 ot | 2 | 4x =
z
25, 37a, f(x) = 150+ 40x
' - X
o HEEEE
g0 90 T
05 X g gg flx) = 150:—40X ::
/,,’ ) = X=20+1 £ w0 \\
/ X +2 g 50 N—
Ay = >
8 30
27a. Rl 5 20
| i Z 10
\ f 0 10 20 30 40 50 60 70 80 90 X
Number of Months
TEB8Q100 (O] (100 (R 37b. x=0and f(x) = 40 37c. Sample answer: The number of
\ —f months and the average cost cannot have negative values.
%r—‘; 37d.30
T 39. A f(x)
27b. Ry = —100; no R,-intercept; 1.2 27¢. 0.5 amperes g 1
27d.R, = 0and 0 < /< 1.2 ™ =" oxes
D) I
29, fx) NS \ 5
i = 4‘f° 2 46 8x
4 —4
S ZSEIEENEE =
—41 X4 4x—=12
—6H fla) = x—2
ERREN
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Selected Answers and Solutions

1. TWIET

puU
50
0 A
0

—8—6-4-201"2 4 6 8x

P [

B 2
of| W =255
BEEEE

43. Similarities: Both have vertical asymptotes at x = 0. Both
approach 0 as x approaches —oo and approach 0 as x approaches
oo. Differences: f(x) has holes at

x=1and x= —1, while g(x) has vertical asymptotes at x = )2
and x = —)2. f{x) has no zeros, but g(x) has at zeros at x = 1 and

x=-—1.

X da—b  x+ca—ch
45.f(X)—a_b+ @D ——
47.C 49.4
o1. Mt | [ ]

[ P
I [0 =
/ 4 ‘ X+2
- l
-8 |4 0', X
if
il
wa

D= {x| x# —2},R = {f(x) | f(x) # 0}
53. A . f(x)

D i >
—8\i=4 To[ [ 4 T &x

—4H] 1
| f(X)=x+6+1

SRS ERREN

D = {x| x# —6}, R = {f(x) | f(x) # 1)

w-29 —8d+ 20
55. 57. 59, x°
y+3)y—3) (d—4)(d+ 4)(d—2)

1
61.2a°
Lesson 7-5
1.11 3.7 5.8 7.14
9a.

Price per

Pounds Total Price

Pound

Dried Fruit $6.25

Mixed Nuts m $4.50 45m
Trail Mix 10+ m $5.00 510 + m)
9h.62.5 + 4.5m =50 +5m 9¢.25
1 X 1 X X X _
113'@ 11b'ﬁ 110.5 11d.% 11e'ﬁ+%_ 1
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11f. about 34.3 min 13.¢< 0, or1—3 <c

15.b<0,0r:13—g<b 17.2 19.1 21.¢ 23.1.21b

25. x<0orx>175 27.x< —=2,0r2<x< 14

31.55.56 mph  33a.1; yes; 3
33b.

29.x<—50r4<x<%
.
ST =x=3 t %[ [\
Lo > W
;\% Na
0| 05 ) 25 3 35 4 45x
n \\ _X_1
i N2 = 3]
_3 \
—4
\ ]

18

33c. 1; no  33d. Graph both sides of the equation. Where the
graphs intersect, there is a solution. If they do not, then the
possible solution is extraneous. 35.@ 37. all real numbers
except 5, —5,0 39. Sample answer: Multiplying each side of a
rational equation or inequality by the LCD can result in extraneous
solutions. Therefore, you should check all solutions to make sure
that they satisfy the original equation or inequality.

41.J 43.all of the points  45. direct

oL ]
6 _ xX+4
4**f(X)_ X2+ 7x+12
2
—8— %zo > 46 ox
L
.
49, 1 1 1 1f(x) & \
f(X)— X2+3X—6 H12 =
X—2 8 = -7
I AT
AN
2»5-4-20| @ 4 6 8
r :
—‘16 7
290 165 210 [ 99 ]
51a. /=175 240 190, C=] 25
110 75 0 [ 18 )
14,285
51b. (13,270 51c.$31,850 53.yes
4295

Chapter 7 Study Guide Review
1. complex fraction 3. rational equations 5. rational expression

10y2 X—1 Xx—3 27b + 1022
7. 9, . 13.
9x X—2 X+1 12ab2
15 3xy° + 8y° — 5x 12x2 — 10X+ 6
) 6x2)2 "2+ 2)Bx — A(x + 1)



10x + 20
"X+ 6)(x+1)

21. R
__12
N / 4Wf(x)— o +2
>
-8 -4 |0 8x
‘_4
ol
Y
D = {x| x+# 0} R = {f(x) | f(x) # 2}
23.
R IC) :
6
—+4H fx) = xX—9
s
O 8: 12 | x
P :
‘U

D ={x| x# 9} R ={f(x) | f(x) # O}

25. ﬁ f(x)

I I |
}—4 f(x) _xi4 8
_Jﬁ’—=£’
/-

D ={x| x# —4} R = {f(x) | f(x) # -8}
27.x=—-4,x=0 29.x=28;hole:x= -3

31. 7
oy
f(x)=xi1,
- mm—~]
H (o) X
33. M0
1
-~ 45 0 4 | &x
i
(]
8H x—=1
:1 f(X):x2+5x+6
! 2
LA

_ 4 = = -3
B.x=32 3Mx=-7 30.x=8 4.—5<x<0

CHAPTER 8
Conic Sections

Chapter 8 Get Ready
1.{=7, -1} 3.03,5) 5.{—5,§} 7.{§+\F2} 9. (2, 5)

11. (-5, 6)

13.15x + 10y = 180
12x+ 9y =150
number of registrations = 8
number of T-shirts = 6

Lesson 8-1

1.(—15,8) 3.(14.5,9.75) 5.11.662 units 7. 3.335 units
9.A 11.(—4, —1) 13.(7.3.1) 15.(—7.75, —4.5)
17.16.279 units  19.16.125 units  21. 21.024 units
23.55.218 units  25. (—1.5, 0); 185.443 units

27. (5.5, —50.5); 148.223 units  29. (8, 15): 136.953 units
31.(—0.43, —2.25): 9.624 units 33. (—4.458, —1): 8.193 units
35. (—4.719,0.028); 17.97 units  37.14.53 km 39. 109 mi

SUONN|OS PUB SIBMSUY Palaajas

Ma. (T T T T 1V Ax(a9)
Z(-6,5) %
N2 \
N,
—8—6—4—20\2 4 § 8x
LN A
—_6 \\ \
N\
T8 v -9\

41b. midpoint of XY = (6, 0); midpoint of YZ = (1, —2); midpoint
of XZ=(—1,7) 41c. The perimeter of AXYZis 2V/29 + 14V/2
+ 21/85 units. perimeter = /29 + 7v/2 + /85  41d. The
perimeter of AXYZis twice the perimeter of the smaller triangle.
43. a circle and its interior with center at (5, 6) and radius 3 units
45. See students’ graphs; the distance from Ato B equals the
distance from Bto A. Using the Distance Formula, the solution is
the same no matter which ordered pair is used first. 47. $8.91
49.G 51.-6,—-2 53.% 55.4.8362 57.8.0086
59.{p| p<1.9803} 61.-20 63. 1 65.y=(x— 32 —8;
3
(3, —8); x=3;up

Lesson 8-2

1.y = 2(x — 6)2 — 32; vertex (6, —32); axis of symmetry: x = 6;
opens upward 3. x = (y — 4)? — 27; vertex (—27, 4); axis of
symmetry: y = 4; opens right

S 8
5 |
N
N
—8-6-4-20] ¥ 4 g 8x

L

—6 /

\_8 y=(x—4)2—-6

&)EonnectED.mcgraw-hill.coml SA43




Selected Answers and Solutions

OREEERE2REN
—8—6—4—-20 2‘ 4‘1 ? ?x
:4 y=—3x2—4x—8|
—f0
2
14
16
_1.0
9.y=—x“+2
8
y
» e
|y=1§x2+2
(o] X
11.y:—11—2(x—3)2+5
Ll
y=—11f2()(—3)2+5’6
Wz Py N
J/ N X
—o£4-20| 2 4 6 8 18‘
4 ‘—4
—6
-8
\
_ 1,0
13a.y = 24)( 6
13b. y

15. y = 3(x + 7)2 + 2; vertex = (—7, 2); axis of symmetry:
X = —7; opens upward

2
17.y= —3(x+ g) + % vertex = (—% %); axis of symmetry:

2
X=— %; opens downward

19. x = %(y— 3)2 + 6; vertex = (6, 3); axis of symmetry:
¥y = 3; opens right
21. y

’

[\ —
y==2x
|7

e
A

SA44 | selected Answers

23. 730\ A
|
|

| |
| |
o |\ [x
]y= 3(x—13)2—-5
\ !/
25. x=Ty+17+3
y \
p
[0) { X
\
N

27.y:21—0(x—1)2+8

16

14

12

N, s
\\1 0 >

6, _ 1
4HY = 20

2

16

y __1 2

{o _)(7——160/—4) +6

10

al X

6

4

2
—4-20] 2 46 81012«
T,

|

-6

-4

Y \

o| 2 6 8 10121%16x
Y \
—6

-8

=21 \
Oy \




33111.:&¥ 2\00 y
NG|

v
-~ :_2100

y2
33h. y—@andx— —192

33c. Sample answer: No; except for the direction in which the
graphs are identical. they open. 35. 3 units 37. Rewrite it as y
= (x — h)2, where h > 0. 39. Russell; the parabola should open
to the left rather than to the right. 41.C 43.D

45.5\/2 + 3\/10 units  47.1.7183 49.x > 0.4700 51.0.5

53.72 55.41,42 +3 +6 57.+1, +1 +1 +3 +9 +27
379

59.3\/5 61.16V/2

Lesson 8-3

1.(x— 722+ (y—392=10,000 3.(x—1)2+(y+5°2=9

B.X+ 52+ (+32=9 7.x2+ (y+ 42 =20
9. center: (0, 7); radius: 3

12l e+ (=72 =

(1)

6 /

2
—8—6—4—%0 2 4 6 8x
o
11. center: (2, —4); radius: 5
oY
6
422:)/2_4)(-'-&/_5:0
27 T T
A ‘
—8—6 Ol 2 4\ 8x

|

e /

N/
13.x+32+(y—12=16 15.(x + 22+ (y+ 1)2 =81
17.8 +(y+6)2=35 19.(x— )2+(y 12 =4

2
2132+ (y+ 62 =53 23.(x +( %)

25, (x— g) ro+82=% 27— 424 pri=20
29a. x2 + y2 = 400 29b. approximately 1256.64 units?

31. center: (0,0); radius: 5V/3

8—6—4—20| 2 4 6 §x

33. center: (1, 4); radius: V34

Y L(x—1)2+(y—4)2=34|
/ N
/18 N\
6
4
2
\ /
—8—6—4% 6 8X

4~|_(\X—5)2+ (y+22= 16|

—8-6—4-20[ (2 4 6 8

37. center: (4, 0); radius: —
JEEEEE
(x—4)2+y2=
;/_

39. center: (—2, 0); radius: V13

X2+ y2+4x =9 }Y

N

@gonnectED.mcgraw-hill.coml SA45
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M. center: (—1, —2); radius: V14 57c. Solve the equation for y: y = +V/49 — x2. Then graph the
V]x2+y2 +2x+4y=9] positive and negative answers.
N\ yTy=v49—x
(o) X 8
777 ,27 \77
2
-8 6—4—‘20 2 4 6]8x
—4
b {
(7 radine ; -8
43. center: (—7, —3); radius: 2V/2 units I I P e
y
57d. y = +\/4 — (x — 2)2 — 1; When you solve for y you must
Ol x - i .
take the square root resulting in both a positive and negative
@ answer, so you have to enter the positive equation as Y1 and the
= negative equation as Y2. 57e. See students’ work.
% 59. center: (0, —%); radius: V19
%)
=] 24 y2 4 6y =—50 — 14x |||
= 4x‘+‘y‘+‘y‘ - \)\( 8y
» _ 4x% + 4y? 4 36y + 5 =0|
u;: 45, center: (1, —2); radius: Vv 21 4
@ y
i 8 8 |—4/0] N4 | 8x
= 6 / \
= 4 —4
8 y< \\ }
- /
o] gt 7 4 e -
\ ]
| |/ 61. center: (—V/7,V/11); radius: V11
T’ y
,/
47a.x2 + y2 = 841,000,000 / N
e )
25,000 miles 7
4 [e] X
Q x |x2+2\ﬁx+7+(y—\/ﬁ)2=11|
Radius of Earth | |(29 000 miles 63. See students’ work; circles with a radius of 8 and centers on
4000 miles the graph of x = 3.
65. Sample answer: (x — 2)% + (y — 3)%2 = 25 and
49a. (x + 12 + (y — 4 = 36 + 16V/5 e 2)2p+ o 3)2(= " )"+ (-3
49h. (x + 12+ (y— 42 =24 — 8/5
49c. y Vs N\
AT TN 4
/ (AN (L, )
/‘g\ —8—6—4 ‘ 2 4/8x
L/ -4
-6
—86-4—20[ 2 4 8 8x _8
N o \
\
51.(x — 92 + (y+ 82 =1000 53.(x—8)2 + (y+ 92 =64
55. (x — 2.5)> + (y — 2.5)2 = 6.25 57a.circle
57b. x> + Y2 =9

SA46 | Selected Answers




67. Quadrant |
a>0,b>0,a=br>0

y

O

Quadrant Il
a<0,b>0,a=-br>0

5

[o) X

Quadrant Il

a<0,b<0,a=br>0
y

Oo x

Quadrant IV

a>0,b<0,a=-br>0
y

o O |
Sample answer: The circle is rotated 90° about the origin from
one quadrant to the next.

69.A 71.C
73. y "4
Z
(0] X
L4(x—2) =(+3?
N

75. (1 7) V65 units 77.(0,3) V29 units 79.64 813
83. —4 85a. The square root of a difference is not the dlfference

of the square roots. 85h. 34.1 ft/s 87. (3 + @)

Lesson 8-4

y2 X2 V+1?2 , x+2?%
1. 25 + 9= =1 3. 25 9 =1
_ y2
ba.a=240,b=160 5b.——— 57 600 + = 25.600 =1

5¢. about (179, 0) and (—179, 0) 7. center (5, —1); foci (5, 5)
and (5, —7); major axis: 16; minor axis: ~10.58

y V+12 L (x=5°%_
g | N
al/

N \

—4-2 102 4 6 8 12X

11,

6
N/

[ ] ‘ N

9. center (4, 2); foci (4, 5.46) and (4, —1.46); major axis: 8; minor
axis: 4

y
/ N\
/ \
[0} \ /1 x
/\ /
[4x2+y2 —30x—dy+52=0]
_ (x+5) V+4?2
"WJ“% 1 13, + o =
U’ 1) X+ 52 x—3?%  (y—4? _
15. o T
(J’ 6) X+22 y—42  (x—42
19. 08 T oy T
23, Y L X _y
% T 5 =

25. center (—6, 3); foci (—6, 7.69) and (—6, —1.69); major axis:
~16.97; minor axis: ~14.14

y

0

\

Ol v & o

- |-8 |4 / 2x

(o200

+6)2 (=32 _ 4|
Xw +yn =1
27. center (—4, 0); foci (—4, 7.68) and (—4, —7.68); major axis:
~17.32; minor axis: 8

y

YA M S
/ 16 +75 1

%

—4-6-4-20] 2 4 6 8x

\
/
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2
29, center (3, —3); foci (5.24, —3) and (0.76, —3); major axis: 57. X°—=5X+3 59 4 61.1523b% — 302%b3 + 15a5h5

~8.94; minor axis: ~7.75 (= 9x+1) i 17 s 16
2 _ _Ey2 __4A, 17 __3,,16
v 63.4x° — 3xy — 6y 65.y 5x+ 5 67.y 5x+ 5
Z ™ Lesson 8-5
/1° " 12y g2V
36 28 ‘64 25
5. 7
\ y ‘ yly= EX
N\ / LN ‘6’*Lﬁ\t
"N ﬂg \\\ ; ,"
[3,2 2 _ _ N 4 1
13x2 + 4y2—18x + 24y + 3 =0| YN B e ATGEL
31. center (—2, 5); foci (—2, 7.83) and (—2, 2.17); major axis: —16 -5 O ?8 0) | 16X
~9.80; minor axis: 8 AR R\
oL L LT ] A } P
[3x% + 2y + 12x— 20y + 14 = 0] r _16,T— S
= 6
=} 7. ]
A g N 8 | /
= N y/ AN URUPA T
s —8—6—4—20| 2 4 6 8x NN/ Y= gX—g‘
% L k2,9
-8 |—4 [O[ ¥4 | 8
% 2 | 2 2 2 4" ( ‘—5% i
= y+2°  x+5° =2 -8 _ L0y -
% B+ =1 B +—7 =1 Zlo _6N\e y=—73x+3
B8l 3.2 Y ot 2 _ Rl @
S| 9705 " 7936 ' " 297025 T 10.36 e
%) 30a, y 900 5500
8 1 (J/—4)2_(X+8)2_1
7 4 N\ 16 a8
2 _ R\
A&6-4-20] 2 4 6 gk
\\‘ ) ,/' 15' Q y‘ ‘ 3
N ~ (0,7.6) /y =7
\_8 :~~§ 4{0 3)‘ “‘,;
39b. Sample answer: The first graph is more circular than the <8 ::4 axly=-3x
second graph.  39c. first graph: 0.745; second graph: 0.943 %" - 7 N4
39d. Sample answer: The closer the eccentricity is to 0, the more } (in —?)
circular the ellipse. 9 5 9 o 8%(0, —7.6)
41, Sample answer: ot 4) +2L -1 3L 4 W=27 _ 1 a—
40 24 9 3
_ _ . 17. o [y=x
45. For any point on an ellipse, the sum of the distances from that \‘\ ) T,//
point to the foci is constant by the definition of an ellipse. So, if u\‘ A ‘4
(2, 14) is on the ellipse, then the sum of the distances from it to (=5.7,0)[(—4. 0 —7(4!‘(];/(5_7, 0)
the foci will be a certain value consistent with every other point on R ) é‘s‘_ 5%
the ellipse. The distance between (—7, 2) and (2, 14) is 2 A \
/ol — ~
V(=7 — 22 + (2 — 14)2 or 15. The distance between (18, 2) and 6/' | o= Z]\g
—8Hy= x
(2,14)is \/(18 —2)2 + (2 — 14)? or 20. The sum of these two |
distances is 35. The distance between (—7, 2) and (2, —10) is 19. [ [ ] 4
V(=7 — 22 + [2 — (—10)]2 or 15. The distance between (18, 2) :é:\? 228411 7
and (2, —10)is /(18 — 2)2 + [2 — (—10)]? or 20. The sum of B O -
these distances is also 35. Thus, (2, —10) also lies on the ellipse. | (=X
47.B 49.7 51.(x — 82+ (y+ 92 =1130 2T Lgse /\J—ﬁ
S AT N S |
5 a2 5d+ 16 4T (-2,-9) TSNRE
53. (x+ 95+ (y—4)-=25 b55. 22 L2, 122)% | \g

SA48 | selected Answers



33d. They are perpendicular. 33e. For xy = 25, the vertices will
be at (5, 5) and (—5, —5), and for xy = 36, they will be at

(—6, —6) and (6, 6).
X2 o X2y

35. 2,722,500 1,277,500 1 37'& T 100 1

x—2% (y+2? X2y
39. TR =1 41.%—7_1

_ 22 2

43.(2308, 826) 45. 53) _ (“52) —1
47. Sample answer: When 36 changes to 9, the vertical hyperbola

widens (splits out from the y-axis faster). This is due to a

—— smaller value of y being needed to produce the same value to x.
23. el 14 ler value of y being needed to produce th lue t
~_ | "2 T ] The vertices are moved closer together due to the value of a
w0 Py Sl ) decreasing from 6 to 3. The foci moved father from the vertices
] ~-.‘(‘3’ 92.—‘ - because the difference between ¢ and a increased.
4 'F“L\\ 49, Sample answer: Conic sections can be used to model
Ve ; @1 :«. Yo — Ay 19 phenomena that can’t be modeled using functions. For example,
<=7 o 4 | g ML 9" 8 parabolas can be used to model paths of comets and ellipses can
LT be used to model planetary orbits. 51.J 53.E
2 2 ARSI S i [
25. hyperbola  27.ellpse 29, ellipse 31,25 — Lo =1 .3 t3g =1 5703, 5units

3 IR [x2+y2—6y —16=0]
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—12 | —1.33 y
-10 | —1.6
-8 -2
—6 | —267
—4 —4
—2 m o X
0 undef
2 8 59a. | # gl P
4 4
/
6 267 )4 4
8 2 o i
10 6 —12 —l; -4 0 4x
12 1.33 | T
l T
33b. RY/ N
6 PO =t
4
2 59h. the part in the first quadrant  59c. It represents her original
<$6—4-20] 2 4 6 8x free-throw percentage of 60%. 59d. P(x) = 1; this represents
‘_4 100%, which she cannot achieve because she has already missed
;6 4 free throws. 61.(—4, —1)
8
63.] v 65.[ 1V S
33c. The asymptotes are y = 0 and x = 0. ,x"
YA 4/’ ¢"
b /, ,l§
4 N A Vo2 + 1
: / ‘J/=\/5X—8[7 s
—5_6-4-20] 2 4 6 8X J|
\_4 of [ X [6) X
6 67.y=2(x+ 32— 4
8y 3
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1321 ft  13c. 10,500 ft
42 __E\2
x+4 +(y 9)

Selected Answers and Solutions

17. y = 8(x + 2)2 — 4; parabola

/
-z-ﬁ\-zﬂo 2 3 4x
‘_4
19. (x — 37 + (v + 4)° = 36;
4
Vi AN

SA50 | Selected Answers

Lesson 8-6
=32  (y+22 .
1. % + 9 = 1; ellipse
X y
6
4
2
= -~
—8—6-4/0[ 2 4 6
. J
N =
—6
TU
V=12  (x+27
3 16 5 ; hyperbola
8 YA
5
4
2
—8-6-4-20] 2 4 6 8x
-6
-8

5.¢llipse 7.circle 9. hyperbola 11. ellipse
13a. parabola; y = —0.024(x — 660)2 + 10,500

15. 2 o = 1; ellipse
y
12
/ O
( L)
\ ]
T

circle

13b. about

+4>  (—8?

21. TR, = 1; hyperbola
AN VI A
12
ol
\
/ N x
o o

x+42 y-3?% .
23. TREET: = 1; hyperbola

Y

16

A

AN

8

& =8 o] [\ [ 16x
|~

\_8
i

25.circle  27.ellipse  29. hyperbola 31. hyperbola
33. hyperbola 35.¢ 37.b 39.b 41.c

_ 22 2
43a. “‘163) +‘y*f) — 1 43b.x%+4y2 — 6x+16y+9=0

43c. . y

4

=8 |40 | A NBX
I N J/
4

8

43d. N(5, —2); 90° counterclockwise 45. Sample answer:
Always; when a conic is vertical, B = 0. When this is true and

A = C, the conic is a circle. 47. Sample answer: An ellipse is a
flattened circle. Both circles and ellipses are enclosed regions
while hyperbolas and parabolas are not. A parabola has one
branch, which is a smooth curve that never ends, and a hyperbola
has two such branches that are reflections of each other. In
standard form and when there is no xy-term: an equation for a
parabola consists of only one squared term, an equation for a
circle has values for Aand C that are equal, an equation for an
ellipse has values for Aand C that are the same sign but not equal,
and an equation for a hyperbola has values of A and C that have
opposite signs. 49.J 51.B

53. (0, 0); (0, +3); 6V/2; 6

/ \
0 X
N 777§77
T




55. (4, —2); (4 + 2v/6, —2); 10; 2
y

—

L
(X2 + 25y2 — 8x+ 100y + 91 = 0]

7. LT TR Lof®
,f(x)=ﬁ25 4
I I
‘—1‘2 —8 |—4-01 7%
-4
s

59a. Decay; the exponent is negative. 59b. about 33.5 watts

59c. about 402 days 61, (~1,3)
Lesson 8-7
1.(4, =5),(—4,5) 3.(3,6),(6,42) 5.no solution

7.(-1,3),1,3), (=17, =5), (17, =5) 9. (40, 30)

11. y 13. 5 y
y AN 6
/TN °
Res %,' AT
of [\ X —s—bth—_z_d' 256 8x
'T 0 \s

\ i <
[\ /\ , g
Y Y T

15.no solution  17.(—3, —6), (3,6) 19.(—1, —3), (8, 5)
21.(1,—V15),(1,V15) 23.(—v2 ,4),(V/2,4)
25. (5, —6), (5, 6), (—3, —2), (—3,2)

27. 29.
8 Y LY 8 Y A
6
/—4 N i KA
2 \
[] L
-8 20| 2 4 8 x —8—6—4—PQ 4 6 8%
= 1
=6 —6
— O -8
I ¥ \
31. y 33. T §7
\ ! /7 1T\
\ e / \
v 1
\| [
RN, 0 X
~ ’
\ ;’"\sg \ /
[o) N X N /

35. 8!’
P2 \\
1 Y
l' \‘
—12 =8 |—4 VO 4x
/ 44
I ‘l
' —
14 \%

37. no solution

2 2
39a.y = igoom — Xy 469041 — X
y (300)2 y (600)2

39h. Sample answer: (209, 647), (—209, 647), (—209, —647),
(209, —647) 39c¢. Sample answer: The orbit of the satellite
modeled by the second equation is closer to a circle than the other
orbit. The distance on the x-axis is twice as great for one satellite
as the other.

41. 440 ft from home plate, 60 ft above the playing surface

2
43. Sample answer: XY 1and (x+ 102 + y2 =36

16 36
X2 )P
45. Sample answer: x2 + y2 =1 and == 1
47. Sample answer: x + y—2 =1andx2— y2 =1
' 64 ' 100

49, Sample answer: No; if one player is in one of the shaded areas
and the other player is in the other shaded area, they will not be
able to hear each other.

oalY
Pt \\
/ N
—40 |O| | 40
N /
G —40 -7
N v
|
5l.k=aork=>»
53, Sampl N RPN RN L
. ampeanswer.m+§_ an T

55.(—3,—4),(3,4) 57.F 59.b 61l.c
63.2 -2, (2,8) (2,3 £ V41); y— 3= £2(— 2
y

8;4
V=37 (x—27_,
4l 25 16
[
\
—4 |0 4 8 | x
4
|
5 3(r+4
5.7 5 67, (r+4)
+1 r+3
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69. D = {all real numbers},R ={y| y < 0} 35.(—2,1);r=4

y 2+ ax+y2—2y—11=0] y
- \
0 ; / N
[y =256 / \
\
(o] X
o J
\ N L7
d_, 73.3V _
ng=r B._5=h 37.(0,0); (0, +3v/3); 12;6
Chapter8  Study Guide and Review 8 y
- 1. false, center 3. false, vertices 5.true 7. false, circle !
(—
2| o.tue 11.(—§, 5) 13. (i, ﬂ) 15./85 17.Y3%4 2
2 2 24° 24 4 “8—6—4120] 2]4 6 6x
D | 19a.4/89 ~ 9.4 miles 19b (4 —i) A
_g . . . y 2 _K / Z\K 2
< Xy
& 21, A y IA st %=
(<) 4
2 \ / 3. (0, 4); (+4v/2), 4 12,4
<< —12 (A8 [=4 [o|]J] 4x Y
g 3 o o % - i !
‘ ] A T
[<F} \ v /
> 4
A >/\Z8 .
]3y—x2=8x-1ﬂ Z8-6-4-—20] 2 4 6 8x
23, iy I
24 _6
Q”— 8 4.(-1,2);(-4,2),(2,2);10,8
R — x+17 | (y—27
%4 16 |-8 (0] | 8x " e
5 P N/
] )4 N
25. y = 4(x — 2)? — 7; vertex: (2, —7); axis of symmetry: x = 2;
opens: upward  27.x = (y + 7)% — 29; vertex = (—29, —7);
axis of symmetry y = —7; opens to the right < o) 7x
29.x+ 12+ (y—62=9 3. (x—12+(y+4°2=13 N g
33.(3,—-1);r=5
L[] ] 43.(1,—1); (=3, =1), (5, —1); 10; 6
6f[ (= 3)2+ (y+ 1)2 = 25]
4 Y 9x2 + 2552 — 18x+ 50y — 191 =0
7 N
i, P SN
“8—6-4-F0[ 2 4 6 §x yd N
0
6 d
_8 N /
\ NN L~
X2y
45.a % 1
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47.2,-2),(4,-2; 3+ V5, -2y + 2 = £2(x - 3)

4 Y A
\ /
\ /
o X
(=37 _ +2° _,
1 4
/ \
|4 h |

7
8‘14x2—9y2=36
6
AN ) P
N 7
2
—8—6-4£20[ 2\d4 6 8x
// L N
M -6 N
—8

40 — 24/5 45 —12\/5

51 5 5
53. % + %2 — 1; ellipse
y !79x2+16y2 =144|
{ \
o X
55.0° _ P 2 _ 1: hyperbola
YR | A

57. hyperbola 59.circle 61.(2, —2),(—2,2) 63.(4,0)

65. (1, £5),(—1, £5) 67a.1.5seconds 67b.109 ft
69. y

—4-6-4-20 2 4 6 px

n. y A

=5 =4 =D

N O OO N N

S’
7
4

/
7~ |/
7

4
l\\

|~

L LT
’

X N6 8 10X

I
LN
Io
oo

|
[*2]

|
~

N
~

Al
=1 -

73. y

>

CHAPTER 9
Sequences and Series

Chapter9  Get Ready
1.x=-12 3.x=3 5.9rows

7. YL T T T 9.
10l 123456 7x
Ly o
8 P
-—10
12
=14 P
-—16

|
2

11.-30 13. 799

Lesson 9-1

1.yes 3.no

5.42,54,66, 78 7.5,13,21,29
sol” ol
70 ., 124
60 18
50 ¢ 12
40 6
30
o0l | o =10
o B
Of 1234567 8x N

45

9a.$850 9h.24wk 11.yes 13.no
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15. 128, 256, 512
y °

—4‘86
420
—360
—300
240 *
—180
120
160

—10y 12 34567x

11
1

©o|=

v oo

7!
8}’1
6

2

——8

19. Geometric; the common ratio is -1

25.8,11,14,17
L by

—18 [}
—15

—12 r

|
o
~
e
w

~

56 7x

27. -29, 35, —41, — 47
YL [T ]]
1ol J234567x

29, 2,13 16 19

®
Oy 12 34567 8x

31.74 33.no 35.yes 37.no

SA54 | Selected Answers

>

21.n0 23.no

39. - 8,32, —128

—40 4

—20
—10] 1 3% 56 7x

r—40
~—60
-—80
—100
—1‘20

81 243
41.27, 216
y

() 2 34567 8x

43.27, 81,243

)
—10y 12 3456 7x

45. Neither; there is no common difference or ratio.
47. Geometric; the common ratio is 3.

49, Arithmetic; the common difference is %

51.86 pg/day 53.about 13,744 km 55. Sample answer: A
babysitter earns $20 for cleaning the house and $8 extra for every
hour she watches the children. 57. Sample answer: Neither; the
sequence is both arithmetic and geometric. 59. Sample answer:
If a geometric sequence has a ratio rsuch that | rl < 1,as n
increases, the absolute value of the terms will decrease and
approach zero because they are continuously being multiplied by a
fraction. When | r| > 1, the absolute value of the terms will
increase and approach infinity because they are continuously
being multiplied by a value greater than 1.

61.$421.85 63.H 65.(+4,5) 67.no solution

71. f(x

: \
—8 |4, 9 | 4 | 8x
:/72 L\ I
— _ 6
i 0= G253
Y




73. f(x)

-8 [—4 |O X

‘_4
= X+6 ‘ (]

|

112

75.y=05x+1 77.y=3x—6 79.y= —%x+%

Lesson 9-2

1.104 3.a,=6n+7 b5.15,24,33 7.1275 9.4500
11.8,12,16 13.C 15.248 17.—-103 19.14
21.a,=—-14n+45 23.a,=5n—14 25.a,=4.5n—21

27.a,=9n— 32 29.an=%n—3 31.a,=+n-2

33.19,14,9,4 35.-21,-14,-7,0 ? 1

37. -21, —-30, —39, —48, —57 39.10,100 41.10,000
43.696 45.1272 47.$4400 49.48,60,72 51.—15,—6,3
53. —44, -30,—-16 55.-—-33,-21,—-9 57.512 59.324
61.$2250 63.a,=13n— 1055 65.a,=9n— 88
67a.14,18,22

i i

T T

) _ N
- WL e .
o e

i I
i

1] ]

T

67b. p, = 4n+ 2 67c. No; there is no whole number n for
which 4n + 2 = 100. 69. the 19th year

135 +
1 4 120
105
2 | 10 o
3 18 s 75 [y
4 28 5o hd
8 45 .
5 40 30
6 | 54 Bl
7 70 0 12345678¢9%
3 88 Term
9 108
10 130
71c. : y
35 X
120 /
g 105
a 9
= 75
Il y
£ 4 r/
30 /
15 ~
d/
0 1234567829F%
Term

71d. Sample answer: The graphs cover the same range. The
domain of the series is the natural numbers, while the domain of
the quadratic function is all real numbers, 0 < x < 10.

71e. Sample answer: For every partial sum of an arithmetic series,
there is a corresponding quadratic function that shares the same
range.x

T8> 2k+7 73.16 75.4b—3a
k=1
n24+n
1.5, = e 22)
79. Sample answer: An arithmetic sequence is a list of terms such that
any pair of successive terms has a common difference. An arithmetic
series is the sum of the terms of an arithmetic sequence.
n
81. S, =(a +a,)- (5)
a,=a +(n-1d
an—(n— 1)d = ay

General sum formula

Formula for nthterm
Subtract (n — 1)d from
both sides.
S,=la,—(n—"1d+a]- (g) Substitution

S, =[2a,—(n—1)d] - (g)

83.C 85.A 87.yes 89.no
91. &)X y A
\ /
/
/

Simplify.

riv |

93a.4.8 cm/g  93b. 24 cm; The answer is reasonable. The object
would stretch the first spring 60 cm and would stretch the second
spring 40 cm. The object would have to stretch the combined

springszless than it would stretch either of the springs individually.

95. @ 97.2.4550 99.0.4341

Lesson 9-3

1.2046 3.a,,=18(%)"_1 5.an=%(3)"—1
7.a,=12(-8)"~1 9.1,5250r —1,5,—25 11.4095
13.11—6 15.512 17.93in. 19.25 21.512

23.a = (—3)(=2)"~1 25.a, = (—1)(—1)"~"
27.;;7,,:8-(%)”‘1 20.2, = 7(2)" 1

_ 1 eyt _ (1)n—1
31.4,= 755=5(6)" 1 33.2,=648(5
35. 270, 90, 30 or —270, 90, —30
71428 714 28 \
37. 39" 27 39 o7 39.15,75 41.99.99%

43.31.9375 45.9707.82 47.2188 49.-87,381 51.-8
53.64 55.0.25 57.193.75ft 59,524,288

61.about 471 cm 63a. $11.79, $30.58, $205.72

65. Sn _ 311—_anf

(Alternate sum formula)
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Selected Answers and Solutions

ap=ay-r (Formula for nth term)
naf1 = a, (Divide each side by r"~ )
P
an
n—1 apr
_r _—
Sn= a1 — Ia_nr.rn71(SUbSt|tUt n. -1
rn71 - rn—1
- 1—r
a,(1 —r"
n—1
=—— (Simplify.)
0
= M (Divide by (1 — n)).
rr—Qa-n
_ 0
=50 (Simplify)
rr— =

67. Sample answer: n — 1 needs to change to n, and the 10
needs to change to a 9. When this happens, the terms for both
series will be identical (a, in the first series will equal g, in the
second series, and so on), and the series will be equal to each
other.

69.234 71.Sample answer:4 + 8 + 16 + 32 + 64 + 128
73.B  75.$32,000 77.$1550 79. Arithmetic; the common
difference is l.

50
81. (3,1), 5 units

—H (x—3)? + (y— 1) = 25]

83. (3, —7),5V2 units

Qij()‘(—y?:)‘ ‘(y+7 =50
—6-4—201 2 4 N8 10X

/L

—6
-8

—10
1
16

85.% 87.36
Lesson 9-4

1. ¢% + 5¢*d + 10¢30? + 10¢2d® + 5¢d* + o°

3. x® — 24x5 + 240x* — 1280x3 + 3840x2 — 6144x + 4096

5. x5 + 15x% 4 90x3 + 270x2 + 405x + 243

7.%or 0.09375 9.5670x** 11.-108,864c%c® 13.2432°
15. 2% — 6a%b + 15a%b2 — 20a3b3 + 15a2b* — 6abd + b®

<

SA56 | Selected Answers

17. X8 + 36X° + 540x* + 4320x° + 19,440%% + 46,656X +
46,656 19.16a% + 128a3b + 384a2b2 + 512ab3 + 256b*
1.220 _ 15 0117 23.84x°2 25.716822°

1024 128
27.32.256x5 29,29, x5 4 2 x +5x3+ 2% Jr%)ur;—2
5 4 3 2 5
31.320° + 20b* + 5b° + b + 128b+ - 3320121

33b.0.121 33c. 0.309 35 Sample answer: While they have
the same terms, the signs for (x + )" will all be positive, while the
signs for (x — )" will alternate,

37. Sample answer: (X +%y 39.A 41.G 43.8

45.x>21 47.d> —%

49a. 130, T80 490, 150, T80 4; 75 mph, 65 mph

51. true; 3(1) + 5 = 8, which is even
Lesson 9-5

1. Step 1: When n = 1, the left side of the given equation is 1. The
right side is 12 or 1, so the equation is true for n = 1.
Step 2: Assumethat1 +3+5+ ...+ (2k—1) =
natural number kStep3:1 +3+5+... +
Rk—1)+@2Kk+1)—1)

=K+ Q2Kk+1)—1)

=K+ 2k+2-1)

= K2+ 2k + 1

=(k+1)?

The last expression is the right side of the equation to be proved,
where n = k + 1. Thus, the equation is true for n = k + 1.
Therefore, 1 + 3 + 5 + ... + (2n — 1) = n? for all natural
numbers n.

3a.3,6,10,15,21 3b.a, =

3c. Step 1: When n = 1, the left side of the given equation is
101 +1) 11+ 1)1 +2)
2 6

k2 for some

nin+1)

or 1. The right side is or 1, sothe

equation is true for n = 1.

Step 2: Assumethat1 +3+6 +...+ ikt 1)

2
kik+ 1)(k+ 2
_ K+ k+2 for some natural number k.

6
S'fep3:1+3+6+...+"("2+1) (k+1)(k2+1+1)
K+ k+2) | (k+1)(k+1+1)

6 + 7
kk+1)(k+2)  3(k+1)k+2)
6 + 5

_ (k+ )k +2)(k+3)
6

_(k+DIk+ 1)+ 1] [(k+ 1) + 2]
o 6
The last expression is the right side of the equation to be
proved, where n = k + 1. Thus, the equation is true for
nin+1)
2

n=k+ 1.Therefore, 1 +3 +6 + ...+

- w for all natural numbers .

5.Step 1: 4! — 1 = 3, which is divisible by 3. The statement is
true forn = 1.

Step 2: Assume that 4% — 1 is divisible by 3 for some natural



number k. This means that 4 — 1 = 3rfor some whole
number r.
Step 3:4K— 1 =3r
4k =3r+1
4k =12r+ 4
4T —1=12r+3
4k+1_ 1 =3(4r+1)
Since ris a whole number, 4r + 1 is a whole number. Thus,
4k+1 _ 1 is divisible by 3, so the statement is true for
n = k + 1.Therefore, 4" — 1 is divisible by 3 for all natural
numbersn. 7.n=1

9. Step 1: When n = 1, the left side of the given equation is 2. The

right side is BO+1 or 2, so the equation is true for n = 1.
2 k(3K + 1)
2

Step 2:Assumethat2 +5+8+ ...+ Bk—1) =
for some natural number k.

Step3:2+5+ 8+ ...+ (3k— 1)+ [B(k+ 1) — 1]
= D | ke 1) - 1)
K3k + 1) + 23k + 1) — 1]

_ 3k2+k+6k2+6—2
_ 3k2+7kf4
(k+1)2(3k+4)

(k+ 1)[23(k+ 1) +1]

2
The last expression is the right side of the equation to be proved,
where n = k + 1.Thus, the equation is true for n = k + 1.

Therefore,2 + 5 + 8 + ... + (31— 1) = ”(3”2+ D forall
natural numbers n.

11. Step 1: When n = 1, the left side of the given equation is 1. The
right side is 1[2(1) — 1] or 1, so the equation is true for n = 1.
Step 2: Assumethat1 +5+ 9+ ...+ (4k—3) = k(2k— 1)
for some natural number k.
Step3:1+5+9+...+ (@k—3)+ [4k+1)— 3]

=k(2k—1) + [4k+ 1) = 3]

=2k — k+4k+4 -3

= 2k% + 3k + 1

=(k+ 1)2k+ 1)

=(k+ N2k+1)—1]
The last expression is the right side of the equation to be
proved, where n = k + 1. Thus, the equation is true for n =
k + 1.Therefore,1 +5+ 9+ ...+ (4n— 3) = n(2n— 1) for
all natural numbers n.

13. Step 1: When n = 1, the left side of the given equation is
4(1) — 1 or 3. The right side is 2(1)2 + 1 or 3, so the equation
is true for n = 1.
Step 2:Assume that3 +7 + 11 + ...+ (4k — 1) = 2k% +
k for some natural number k.
Step3:3+7+11+...+ @dk—1)+ [dk+ 1) —1]
=2k? + k+ [4k+ 1) —1]

15.

17.

19.

=2k2+ k+ 4k +3

= 2k? 4+ 5k + 3

=2K? + 4k +2 + k+1

=Rk+ 1]+ (k+1)
The last expression is the right side of the equation to be
proved, where n = k + 1. Thus, the equation is true for n =
k+1.Therefore,3 +7 + 114+ ...+ (4n—1)=2n2+n
for all natural numbers n.

Step 1: When nn = 1, the left side of the given equation is 12 or 1.
12(1) — 11[2(1) + 1]

3 or 1, so the equation is

The right side is
true forn=1.

Step 2: Assume that 12 + 32 + 52 4 ... + (2k — 1)

k(2k — )2k + 1
_ K2k = D2k +1) 5 some natural number k.

3
Step3:12 4+ 32 452 4 ... 4 2k — 12+ 2k + 1) — 112 §
_ k(2k—13)(2k+1) Rk 1) — 1P %
K@k — )2k + 1) + 32k + 1)2 =
- - >
@k + k@K — 1) + 32k + 1] =
- . 3
(2k + 1)(2k2 — k + 6K +3) 2
(2k + 1)(2k2 + 5k + 3) L
- 3 =
@k + 1)k + 1)k + 3) =)
3 (72]

(ke DK+ 1) — R+ 1) + 1]

= 3

The last expression is the right side of the equation to be proved,

where n = k + 1.Thus, the equation is true for n = k + 1.
Therefore, 12 + 32 + 52 + ... + (2n — 1)2 = w

for all natural numbers n.

Step 1: 5! 4+ 3 = 8, which is divisible by 4. The statement is
true forn = 1.

Step 2: Assume 5% + 3 is divisible by 4 for some natural
number k. This means that 5 + 3 = 4rfor some natural
number r,
Step 3: 5% + 3 = 4r
5k=4r—3
5k+1—-20r—15

5K+1 4 3=20r—12

5k+1 4 3 =4(5r—3)
Since ris a natural number, 5r — 3 is a natural number. Thus,
56+ 1 4 3is divisible by 4, so the statement is true for
n= k+ 1.Therefore, 57 + 3 is divisible by 4 for all natural
numbers n.

Step 1: 12" + 10 = 22, which is divisible by 11. The
statement is true for n = 1.
Step 2: Assume that 12X + 10 is divisible by 11 for some
natural number k. This means that 12X + 10 = 11r for some
natural number r.
Step 3: 12K+ 10 = 11r

12k=11r—10
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12k+1 =132r— 120
12K+1 410 = 132r— 110
12k+1 410 = 11(12r— 10)

Since ris a natural number, 12r — 10 is a natural number. Thus,

12%K+1 4+ 10 is divisible by 11, so the statement is true for
n = k+ 1.Therefore, 12" + 10 is divisible by 11 for all
natural numbers n.

21.n=2 23.n=1

25. Step 1: When n = 1, the left side of the given equation is 7.
The right side is f; — 1. Since f; = 1 and
f; = 2 the equation becomes
1=2—1andistrueforn=1.

Step 2: Assume that f; + f, +... + f, = f,, , — 1 for some
natural number k.

=fep1t =1
= f,, 5 — 1, since Fibonacci numbers are produced by
adding the two previous Fibonacci numbers.

The last expression is the right side of the equation to be proved,
where n = k + 1.Thus, the equation is true for n = k + 1.
Therefore, f; + f, + ... + f, =1, , — 1forall natural
numbers n.

27. Step 1: 18! — 1 = 17, which is divisible by 17. The statement is
true forn=1.

Step 2: Assume that 18X — 1 is divisible by 17 for some natural
number k. This means that 18K — 1 = 17rfor some natural
number r,

Step 3: 18K — 1 =17r

18K=17r+1
18K+1 =18(17r + 1)
18K+1=306r + 18
18K+1 1 = 306r + 17

18K+1 1 =17(18r+ 1)
Since ris a natural number, 18r + 1 is a natural number. Thus,
18k+1 _ 1 s divisible by 17, so the statement is true for
n= k+ 1.Therefore, 18" — 1 is divisible by 17 for all natural
numbers n.

29.n=3

31.Step 1:When n=1, the left side of the given equation
. 1 10+ 3) 1
is T or . The right side is A 12 or 5

so the equation is true forn=1.

. 1 1 1
Step2.Assumethat1_2.3+2.3.4+3.4_5+...+
1 kk + 3)

= for some natural number k.

Kk+ )k+2)  4k+ )k+2)
Step 3:

LI I 1 + 1
1+2+3 234 T Kk+N)k+2) | (k+ )k+2)(k+3)
_ kk+3) " 1
T Ak+N)Kk+2)  (k+ Dk+2(k+3)

Kk + 3)(k+ 3) 4

T AKk+ 1)k + 2)(k+3)

Ak + 1)k + 2)(k+ 3)

SA58 | Selected Answers

K4+ 6K+ 9%+ 4
T Ak + 1) (k+ 2)(k+ 3)
_ k+ 1)(k? + 5k + 4)
Ak + 1)k + 2)(k + 3)
. (k + 1)(k+4)
Ak + 2)(k + 3)
o k+k+1)+ 3]
Ak + 1)+ 10k 1) + 2]
The last expression is the right side of the equation to be
proved, where n = k + 1. Thus, the equation is true for

n= k+ 1.Therefore, PR R L
1

1
1.2-3 7 2:3-4 " 3-4-5
_ n+3)
+ I for all natural numbers n.
33.n(n+1)

(
4n+ 1Nn+ 2

Step 1: When n = 1, the left side of the given equation is 2(1)
or 2. The right side is 1(1 + 1) or 2, so the equation is true for
n=1.
Step 2:Assumethat2 +4 +6 + ... + 2k=
some natural number k.
Step3:2+4+6+... +2k+2(k+1)

=kk+1)+2k+1)

=(k+ Nk+2)

=(k+Dk+1)+1]
The last expression is the right side of the equation to be
proved, where n = k + 1. Thus, the equation is true for n =
k + 1.Therefore,2 + 4 +6 + ... + n* = n(n+ 1) forall
natural numbers n.

k(k + 1) for

35. Sample answer: False; assume k = 2, just because a
statement is true for n = 2 and n = 3 does not mean that it is true
forn=1. 37.x=3 39.Sample answer: When dominoes are
set up, after the first domino falls, the rest will fall as well. With
induction, once it is proved that the statement is true forn = 1
(the first domino), n = k (the second domino), and n = k + 1 (the
next domino), it will be true for any integer value (any domino).
41.B 43.96 45.160x°° 47.—84x5)°

49. (6, —8),(12, —16) 51.56 53.665,280 55.70

57.132 59.28 61.24
Chapter9  Study Guide and Review

1.true 3.true b5.false arithmetic means 7.48 9.-—-22
11.-7,—-2,3 13.8,4,0,—4 15.%$480 17.1040

19. 245 21.629 23.-99 25.99 27.21%
29, +24,72, +216 31.$1823.26 33.12,285 35.363
37. - 8305 39 28 4 322 p 4 327 + b3

2187
41, —327° + 2407*% — 72023 + 108022 — 810z + 243
5_5 5_5,2,.5, 1
e A L S T

45,193,536 x2 )°

47. Step 1: When n = 1, the left side of the equation is equal to 2.
The right side of the equation is also equal to 2. So the
equation is true for n = 1.



Step 2: Assume that2 + 6 + 12 + ... + k(k+ 1) =
ikt ik +2) for some positive integer k.
Step3:1-2+2-3+ ...+ kk+ 1)+ (k+1)k+2)
k+1)k+2

=MD ke tik+ )
_ kk+1)k+2) | 3k+1)k+2)
- 3 ' 3

(k+ 1)[k(k + 2) + 3(k + 2)]

3
(k+ 1)k + 2)(k + 3)
3
k+Dik+1)+1[k+ 1)+ 2]
3

The last expression is the right side of the equation to be
proved, where n = k + 1. Thus, the equation is true for n = k

+ 1.Therefore,2 + 6 + 12+ ... + nn+ 1) =
for all positive integers n.

49. Step 1:When n=1,5"—1 =5 — 1 or 4. Since 4 divided by
4 is 1, the statement is true for n = 1.

Step 2: Assume that 5% — 1 is divisible by 4 for some positive
integer k. This means that 5 — 1 = 4rfor some whole

3

number r.
Step 3:
5k—1=4r
5K=4r+ 1
5k+1=20r+5

5k+1_-1=20r+5—1

5k+1_1=20r+4

5k+1 1 =4(5r+1)

Since ris a whole number, 5r + 1 is a whole number. Thus,
5k+1 _ 1 is divisible by 4, so the statement is true for n = k + 1.
Therefore, 5" — 1 is divisible by 4 for all positive integers n.

5. n=2 53.n=1

CHAPTER 10

Statistics and Probability

Chapter 10  Get Ready

1. 89 customers, 88 customers, no mode

3. 7.7 touchdowns, 8 touchdowns, 10 touchdowns

5.% 7.3 — 843 + 2442 — 322+ 16

9.16b* — 32b%x + 24b%x*> — 8bx° + x*

11.243x° — 810x*y + 1080x3y? — 720x%y3 + 240xy* — 32y°

5 4
13.g—z+5%+5a3+20a2+40a+32

Lesson 10-1

1. survey; sample: the students in the study; population: the
student body 3. Observation study; sample answer: The scores
of the participants are observed and compared without them being
affected by the study. 5. unbiased 7. objective: to determine
how many people in the U.S. are interested in purchasing a hybrid

_nin+1)(n+2)

vehicle; population: the people surveyed; sample survey questions:
Do you currently own a hybrid vehicle? Are you planning on
purchasing a hybrid vehicle? 9. objective: to determine whether
the protein shake helps athletes recover from exercise; population:
all athletes; experiment group: athletes given the protein shake;
control group: athletes given a placebo; sample procedure: The
researchers could randomly divide the athletes into two groups: an
experimental group given the protein shake and a control group
given the placebo. Next, they could have the athletes exercise and
then drink the protein shake or placebo. Later, the researchers
could interview the athletes to see how they feel.

11. observational study; sample: physics students selected;
population: all college students that take a physics course 13.
survey; sample: people that receive the questionnaire; population:
all viewers 15. Survey; sample answer: The data will be obtained
from opinions given by members of the sample population. 17.
Experiment; sample answer: Metal samples will need to be tested,
which means that the members of the sample will be affected by
the study. 19. Biased; sample answer: The question only gives
two options, and thus encourages a certain response.

21, Biased; sample answer: The question encourages a certain
response. The phrase “don’t you agree” suggests that the people
surveyed should agree.  23. Sample answer: The flaw is that the
experimental group consists of stores in the Midwest, and the
control group consists of stores in Arizona. On average, the
temperature is higher in Arizona than in the Midwest, and people
use more sunscreen. Therefore, the sunscreen sales in stores
located in those regions would likely be different and should not
be compared in an experiment.  25a. sample: the 8- to 18-year-
olds surveyed; population: all 8- to 18-year-olds in the U.S.  25b.
average time  25¢. Sample answer: The 8- to 10-year-old group
talked for about 10 minutes a day and did not text at all. The 11- to
14-year-old group talked for about 30 minutes a day and texted for
about 70 minutes a day. The 15- to 18-year-old group talked for
about 40 minutes a day and texted for about 110 minutes a

day. 25d. Sample answer: A cell phone company might use a
report like this to determine which age group to target in their
ads. 27a. See students’ work.

27h. Sample answer for Product A: ~63.3%

SUOIN|OS PUB SIAMSUY Pa}Iajas

Product A

Number Frequency

oo | WOl
s | MM

Sample answer for Product B: ~76.7%

Product B
Number Frequency

o7 | Wl
69 Wl

27¢. Sample answer: Yes; the probability that Product B is effective
is 14.4% higher than that of Product A.  27d. Sample answer: It
depends on what the product is and how it is being used. For
example, if the product is a pencil sharpener, then the lower price
may be more important than the effectiveness, and therefore,
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might not justify the price difference. However, if the product is a
life-saving medicine, the effectiveness may be more important
than the price, and therefore, might justify the price difference.
29.true  31. Sample answer: the sampling method used, the type
of sample that was selected, the type of study performed, the
survey question(s) that were asked or procedures that were used
33.C 35.G
37.Step 1: 9' — 1 = 8, which is divisible by 8. The statement is

true for n = 1.

Step 2: Assume that 9¥ — 1 is divisible by 8 for some natural
number k. This means that 9 — 1 = 8rfor some
natural number r.
Step 3: 9¥— 1 =8r
9k=8r+1
9k+1=72r+9
9k+1 _1=72r+8
9k+1 1 =8(9r+1)

Since ris a natural number, 9r + 1 is a natural number. Thus,
9k+1 _ 1 s divisible by 8, so the statement is true for n = k + 1.
Therefore, 9" — 1 is divisible by 8 for all natural numbers n.

30, (% %) (=1,2) #1.nosolution 43.(+8,0)
45.3+/17 units  47.25 units  49.4/70.25 units  51.5¢°c°
3

5 5 8
53.an 55. — )37 57.y7 59.3x% + 4x3 61.63

Lesson 10-2

1a.

[4, 32] scl: 4 by [0, 8] scl: 1
negatively skewed
1b. Sample answer: The distribution is skewed, so use the five-
number summary. The times range from 7 to 30 minutes. The
median is 22.5 minutes, and half of the data are between 15.5 and
26 minutes.
3a.  Mrs. Johnson’s Class

(5, 40] scl: 5 by [0, 8] scl: 1

Mr. Edmunds’ Class

(5, 40] scl: 5 by [0, 8] scl: 1

SAG60 | Selected Answers

Mrs. Johnson’s class, positively skewed; Mr. Edmunds’ class,
negatively skewed

3b. Sample answer: The distributions are skewed, so use the five-
number summaries. The range for both classes is the same.
However, the median for Mrs. Johnson’s class is 17 and the
median for Mr. Edmunds’ class is 28. The lower quartile for

Mr. Edmunds’ class is 20. Since this is greater than the median
for Mrs. Johnson’s class, this means that 75% of the data from
Mr. Edmunds’ class is greater than 50% of the data from

Mrs. Johnson’s class. Therefore, we can conclude that the
students in Mr. Edmunds’ class had slightly higher sales overall
than the students in Mrs. Johnson’s class.

ba.

[ |

[50, 200] scl: 25 by [0, 8] scl: 1

—L 1

[50, 200] scl: 25 by [0, 5] scl: 1

negatively skewed
5h. Sample answer: The distribution is skewed, so use the five-
number summary. The points range from 53 to 179. The median is
138.5 points, and half of the data are between 106.5 and 157 points.

7a. Sophomore Year

[1200, 1900] scl: 100 by [0, 8] scl; 1

Junior Year

[1300, 2200] scl: 100 by [0, 8] scl: 1

both symmetric
7h. Sample answer: The distributions are symmetric, so use the
means and standard deviations. The mean score for sophomore
year is about 1552.9 with standard deviation of about 147.2. The
mean score for junior year is about 1753.8 with standard deviation
of about 159.1. We can conclude that the scores and the variation
of the scores from the mean both increased from sophomore year
to junior year.



9a. _u}_ The mean of the data is about 73.61 in. or 6 ft 1.61 in. The

‘_{:D_‘ standard deviation is about 2.97 in.

(3000, 18,0001 scl: 1000 by [0, 5] scl: 1
both symmetric
9b. Sample answer: The distributions are symmetric, so use the 166, 821 scl: 2 by [0, 15] scl: 3
means and standard deviations. The mean for the public colleges The birth months of the players do not display central tendency.
is $4037.50 with standard deviation of about $621.93. The mean
for private colleges is about $12,803.11 with standard deviation of
about $2915.20. We can conclude that not only is the average cost Steelers Roster
of private schools far greater than the average cost of public 12 1 10 3 1 10
schools, but the variation of the costs from the mean is also much 9 11 1 11
greater. 11 4 3 8

1
8 1
6 4

11a. —{1}— 7 121 11| 4] 3
1 8
3 1
5

1 11
1 6 9
10 1 1 12

({o}} {3 I O S NS I &) ]

DW= |wWwW|o|>|—

[0, 30] sc: 3 by [0, 5] scl: 1

Sample answer: The distribution is symmetric, so use the mean
and standard deviation. The mean of the data is 18 with sample
standard deviation of about 5.2 points.
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11b.
:D [0, 12] scl: 2 by [0, 15] scl: 3
17.D0 19.H 21.unbiased 23.Biased; sample answer: The
question encourages a certain response. The phrase “Don’t you
hate” encourages you to agree that gas prices are too high.
25a. (39.2, + 4.4) 25bh. No; the comet and Pluto may not be at
[0, 30] sc: 3 by [0, 5] scl: 1 either point of intersection at the same time.
mean: 14.6; median: 17 25¢. (—i, —Z), (1,3) 25d.(3, + 4), (~3, + 4)
. . 3 3

11c. Sample answer: Adding the scores from the first four games 27. combination; 28  29. permutation; 120

causes the shape of the distribution to go from being symmetric to

being negatively skewed. Therefore, the center and spread should Lesson 10-3

be described using the five-number summary. 1. The random variable X is the number of pages linked to a Web

13a. Sample answer: mean = 14; median = 10 page. The pages are countable, so Xis discrete.

13b. Sample answer: mean = 20; median = 24 3. The random variable X is the amount of precipitation in a city

13c. Sample answer: mean = 17; median = 17 per month. Precipitation can be anywhere within a certain range.

15. Sample answer: The heights of the players on the Pittsburgh Therefore, X is continuous.

Steelers roster appear to represent a normal distribution.

Heights of the Players on the 2009 Pittsburgh Steelers
Roster (inches)

75 74 71 70 74 75 7 72

71 72 70 70 75 78 71 75
77 71 69 70 7 75 74 73
77 71 73 76 76 74 72 75
75 70 70 74 73 76 79 73
71 69 70 7 7 80 75 7
67 74 69 76 7 76
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5a.

Sum Frequenc L
q y Frequency
4 1 61—4
6 2 31—2
7 2 31—2
8 3 6—34
9 4 11—6
10 5 6—‘1
11 4 11—6
12 7 é
13 4 11—6
14 7 6—74
15 4 11—6
16 5 6—‘1
17 4 11—6
18 4 11—6
19 2 31—2
20 3 614
22 2 é
24 1 é
ob. Sum of Two Spins
0.15
EEO.IO
-
3 [
oLo | Thils

4 6 7 8 9 1011121314151617 181920 22 24
Sum
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Sc. Sum Frequenc itz 11
q v Frequency
4 1 é
6 1 é
7 3 6—34
8 3 6—34
9 2 é
10 6 3—?;_
11 5 =
12 7 6—74
13 5 =
14 8 %
15 3 6—34
16 3 6—?;
17 4 11—6
18 5 =
19 2 %
20 3 6—34
22 2 é
24 1 é
5d. .
Sum of Two Spins
0.15
EO.IO
= —
8
© 0.05 — _ _ﬁ _
m | | | |
oo T s
4 6

7 8 91011121314151617 1819 20 22 24
Sum
be.13.5 5f.4.29
7. The random variable Xis the number of diggs for a web page.
The diggs are countable, so Xis discrete.
9. The random variable Xis the number of files infected by a
computer virus. The files are countable, so Xis discrete. 11.3.34



13a. Probability to Win Each Prize

0.9
0.8
0.7 —
0.6 —
0.5
0.4 —
0.3 [
0.2 —

P(X)

—

no prize $20 $10 $5
Prize, X

13b. $1.20 13c. Sample answer: The expected value is positive,

S0 a person buying a ticket can expect to win $0.20 even after the

cost of the ticket is considered. Thus, a person would want to

participate in this raffle. On the other hand, this raffle is

guaranteed to lose money for the organizers and they should

change the distribution of prizes or not do the raffle.

15a. 4.34; Sample answer: The expected number is 4.34, so we

can expect there to be 4 upsets. We cannot have 0.34 upsets, so

we round to the nearest whole number. 15b. 1.90

15c¢.

Number of Freauenc Relative
Upsets, X q y Frequency
0 1 0.02
1 2 0.04
2 7 0.14
3 4 0.08
4 9 0.18
5 17 0.34
6 4 0.08
7 0.12
8 0
15d. Number of Upsets
0.4
0.3
£
8 02
[=]
a ] _
0.1

= [
0 1

2 3 4 5 6 71 8
Upsets

17. Sample answer: The expected value of Funds A and B is $595
and $540, respectively. The standard deviation for Fund A is about
951.6, while the standard deviation for Fund B is about 941.5.
Since the standard deviations are about the same, the funds have
about the same amount of risk. Therefore, with a higher expected
value, Fund A is the better investment.

19. Sample answer: Liana; Shannon didn’t consider every scenario
in determining the total probability. For example, in calculating the
probability of a sum of 5, she considered spinning a 3 then a 2, but

nota2thena3. 21.Sample answer:A spinner with 5 equal-
sided areas shaded red, blue, yellow, green, and brown.

Color red blue yellow green brown
Probability 0.2 0.2 0.2 0.2 0.2

23. Sample answer: A discrete probability distribution can be the
uniform distribution of the roll of a die. In this type of distribution,
there are only a finite number of possibilities. A continuous
probability distribution can be the distribution of the lives of

400 batteries. In this distribution, there are an infinite number of
possibilities. 25.2.4 27.H

29. Peter’s Articles

[0, 70] scl: 5 by [0, 10] scl: 1

Paul’s Articles

b
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T 1
[0, 80] scl: 5 by [0, 10] scl: 1

Peter’s articles, positively skewed; Paul’s articles, symmetric
29h. Sample answer: One of the distributions is symmetric and the
other is skewed, so use the five-number summaries. The range for
Peter’s articles is 64, and the range for Paul’s articles is 53.
However, the upper quartile for Peter’s is 33, while the lower
quartile for Paul’s is 34. This means that 75% of Paul’s articles
have more likes (and are more popular) than 75% of Peter’s
articles. Therefore, we can conclude that Paul’s articles are more
popular overall. 31. Sample answer: This situation calls for a
survey because the data will be collected from responses from
members of a sample of the population. 33. 0.5, 1.25, 3.125,
7.8125,19.53125

44 4 625 3125
35.12, 4, 7957 37.80, 100, 125, 18 39. 27
4.3 43.m* + 4m3n+ 6m2n2 + 4mn® + n*

Lesson 10-4

1. This experiment cannot be reduced to a binomial experiment
because there are more than two possible outcomes.

3. This experiment can be reduced to a binomial experiment.
Success is yes, failure is no, a trial is asking a student, and the
random variable is the number of yeses; n = 30, p = 0.72,
g=0.28. 5.D 7.This experiment can be reduced to a
binomial experiment. Success is a day that it rains, failure is a day
it does not rain, a trial is a day, and the random variable X'is the
number of days it rains; n = the number of days in the month,
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p=0.354g=0.65. 9.This experiment cannot be reduced to a
binomial experiment because the events are not independent. The
probability of choosing the hat that covers the ball changes after
each selection.
11. Sample answer:
Step 1: Aftrial is pulling out a marble. The simulation will
consist of 20 trials.
Step 2: A success is pulling out a red marble. The probability of
7

success is % and the probability of failure is 17

Step 3: The random variable X represents the number of red
marbles pulled out in 20 trials.

Step 4: Use a random number generator. Let 0—4 represent
pulling out a red marble. Let 5—11 represent all other
outcomes. Make a frequency table and record the results as
you run the generator.

Outcome Tally Frequency
Red Marble T 10
Other Outcomes T 10

10

The experimental probability is 20 or 50%. This is greater than

the theoretical probability of % or about 41.7%.

13. Sample answer:
Step 1: Aftrial is drawing a card from a deck. The simulation
will consist of 20 trials.
Step 2: A success is drawing a face card. The probability of

3 andthe probability of failure is 10

Success Is 13 13

Step 3: The random variable X represents the number of face
cards drawn in 20 trials.

Step 4: Use a random number generator. Let 0—2 represent
drawing a face card. Let 3—12 represent all other outcomes.
Make a frequency table and record the results as you run the
generator.

Outcome Tally Frequency
Face Card || 2
Other Cards THUHOMLN 18

The experimental probability is % or 10%. This is less than the
theoretical probability of % or about 23.1%.

15.0.183 0r 18.3% 17.0.096 or 9.6% 19.0.25 or 25%
21a. 0 own a laptop, 0.0006 or 0.06%; 1 owns a laptop, 0.007 or
0.7%, 2 own a laptop, 0.0343 or 3.43%; 3 own a laptop, 0.0991 or
9.91%; 4 own a laptop, 0.1878 or 18.78%; 5 own a laptop, 0.2441
or 24.41%; 6 own a laptop, 0.2204 or 22.04%; 7 own a laptop,
0.1364 or 13.64%; 8 own a laptop, 0.0554 or 5.54%; 9 own a
laptop, 0.0133 or 1.33%; 10 own a laptop, 0.0014 or 0.14%
21b.about 7% 21c¢.5
23a. 0 own vinyl records, 0.001 or 0.1%;

1 owns vinyl records, 0.012 or 1.2%;

2 own vinyl records, 0.058 or 5.8%;

3 own vinyl records, 0.152 or 15.2%;

4 own vinyl records, 0.253 or 25.3%;

5 own vinyl records, 0.268 or 26.8%;
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6 own vinyl records, 0.178 or 17.8%;

7 own vinyl records, 0.067 or 6.7%;

8 own vinyl records, 0.011 or 1.1%
23b.0.256 or 25.6% 23¢.5 25.0.0150r1.5%
27a.about 7.8% 27h. Sample answer: They can roll a
six-sided die. 29.5 31.5 33.7 35.0.6030r60.3%
37.0.322 0r 32.2% 39.0.99 0r 99% 41.0.889 or 88.9%
43. Sample answer: You should consider the type of situation for
which the binomial distribution is being used. For example, if a
binomial distribution is being used to predict outcomes regarding
an athletic event, the probabilities of success and failure could
change due to other variables such as weather conditions or
player health. So, binomial distributions should be used cautiously
when making decisions involving events that are not completely
random. 45. Sample answer: A full binomial distribution can be
determined by expanding the binomial, which itself utilizes
Pascal’s triangle. 47a.0.003 or 0.3% 47h. 0.00003 or 0.003%
47¢.0.056 or 5.6% 47d.0.25 or 25%
49.H 51. The random variable X'is the number of customers at
an amusement park. The customers are finite and countable,
S0 Xis discrete. 53. The random variable X'is the number of hot
dogs sold at a sporting event. The hot dogs are finite and
countable, so Xis discrete.

O

[5, 25] scl: 2 by [0, 5] scl: 1
symmetric

55h. Sample answer: The distribution is symmetric, so use the
mean and standard deviation. The mean is about $16.02 with
standard deviation of about $4.52.

57.6 59.—57 61.20 63.—x=In5 65.e'=¢e

67.x+1=In9 69.e%=
71a.0.36 71b.0.42 71¢.0.05

w|~

Lesson 10-5

1.251 < X< 581 3a. about 386 teens 3b. 84%

5. 2.05; 2.05 standard deviations greater than the mean

7. 3.08; 2.40 standard deviations less than the mean

9. X< 15.90r X> 42.7 11a.about 509 members 11b.0.15%
13. —1.33; 1.33 standard deviations less than the mean
15.177.7; 1.73 standard deviations greater than the mean

17a. about 7000 batteries 17h. about 4200 batteries 17¢.17.0%
19a. between $714 and $944 19b.62 19c. Sample answer: |
would expect people with several traffic citations to lie to the far
right of the distribution where insurance costs are highest,
because | think insurance companies would charge them

more. 19d. Sample answer: As the probability of an accident
occurring increases, the more an auto insurance company is going
to charge. | think auto insurance companies would charge younger
people more than older people because they have not been driving



as long. I think they would charge more for expensive cars and
sports cars and less for cars that have good safety ratings. | think
they would charge a person less if they have a good driving record
and more if they have had tickets and accidents. 21. Sample
answer: Hiroko; Monica’s solution would work with a uniform
distribution.  23. Sample answer: True; according to the Empirical
Rule, 99% of the data lie within 3 standard deviations of the mean.
Therefore, only 1% will fall outside of three sigma. An
infinitesimally small amount will fall outside of six-sigma.  25.
Sample answer: The scores per team in each game of the first
round of the 2010 NBA playoffs. The mean is 96.56 and the
standard deviation is 11.06. The middle 68% of the distribution is
85.50 < X < 107.62. The middle 95% is 74.44 < X < 118.68.
The middle 99.7% is 63.38 < X < 129.74. 27.D 29.

325 31.17.3% 33.The random variable Xis the amount of
precipitation in a city per month. Precipitation can be anywhere
within a certain range. Therefore, Xis continuous.

35. greatest integer  37. constant

Lesson 10-6

1.0.096 3. Hy: = 2; Hy: pp < 2 (claim)

5. Hy: g =20 (claim); H: p < 20 7. Hy: pp = 84 (claim), H,:

p < 84; Do not reject H; The manufacturer’s claim that the discs
can hold at least 84 minutes cannot be rejected. 9.1.17

1. Hy p=6(claim);, H; p<6 13.Hy p<2(claim), H,: p>2
15. Hy: 1 = 30; Hy: p < 30 (claim); Do not reject Hy; There is not
enough evidence to support the pizza chain’s claim of a delivery
time of less than 30 minutes cannot be rejected.

17. Hy: p=12; H,: p # 12; The mean of the sample data is 12.9
with a standard deviation of about 1.08. The z-statistic is about
5.27, which falls in the critical region at 1% significance.
Therefore, the null hypothesis is rejected and the company should
not make the claim on the label.

19a. <—n=250>
24.69 25.31
+—n=100 —>»

24.51 25.49

+—n=50 —m8

24.30 | 25.70
T T T

24 25 26

19b. Sample answer: With everything else held constant,
increasing the same size will decrease the size of the confidence
interval.

19c. <~ 90% —
24,60 95.40
95%
24,52 95.48
< 99% >
24.37 . 2563
I I I
24 25 26

19d. Sample answer: With everything else held constant,
increasing the confidence level will increase the size of the
confidence interval.

19e. Sample answer: Expanding the confidence interval reduces
the accuracy of the estimate. So decreasing the size of the
confidence interval increases the accuracy of the estimate.

21.44 23. Sample answer: You can use a statistical test to help
you to determine the strength of your decision. 25.C
27.B  29.27 students 31.729 33.1

35. parabola
_ 1, y
Hy= 8)(4
/A
N rd
[o) X

37.y=08x 39.y=-4 41. 25
Lesson 10-7

1. Sample answer: Use a spinner that is divided into two sectors,

one containing 80% or 288° and the other containing 20% or 72°.

Do 20 trials and record the results in a frequency table.

Outcome Frequency

A 17
Below an A 3
Total 20

0.9
0.8
0.7 |
0.6 [
0.5
0.4 [
0.3 [
0.2
1 T
0

A BelowanA

Probability

Quiz Grades
The probability of Clara getting an A on her next quiz is .85. The
probability of earning any other grade is 1 — 0.85 or 0.15.
3a.36 3b. Sample answer: Use a random number generator to
generate integers 1 through 25 where 1-16 represents 25 points,
17-24 represents 50 points, and 25 represents 100 points. Do 50
trials and record the results in a frequency table.

QOutcome Frequency

25 29
50 21
100 0

The average value is 35.5.
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3c. Sample answer: The expected value and average value are
very close.

5. Sample answer: Use a spinner that is divided into two sectors,
one containing 95% or 342° and the other containing 5% or 18°.
Do 50 trials and record the results in a frequency table.

Outcome Frequency

Sale 46
No Sale 4
Total 50

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0 ,_l

Sale No Sale
Sale Outcome

Probability

The probability of lan selling a game is 0.92. The probability of not
selling a game is 1 — 0.92 or 0.08.

7. Sample answer: Use a spinner that is divided into 8 equal
sectors, each 45°. Do 50 trials and record the results in a
frequency table.

Outcome Frequency

integers 1 through 20, where 1-12 represents a single,
13-17 represents a double, 18—19 represents a triple, and 20
represents a home run. Do 20 trials and record the results

in a frequency table.

Outcome Frequency

single 13
double 4
triple 2
home run 1
Total 20
0.7
06 H |
z 0.5 (H
T 04 H
g 0.3
& 02 |
0.1 H
. =

Single Double Triple Home Run
Base Hits

The probability of the baseball player hitting a single is 0.65,

a double is 0.2, a triple is 0.1, and a home run is 0.05.

11. Sample answer: Use a random number generator to generate
integers 1 through 20, where 1-7 represents blue, 8-13
represents red, 14-16 represents white, 17-19 represents black,
and 20 represents all other colors. Do 50 trials and record the
results in a frequency table.

Category 1

3

Category 2

3

Category 3

6

Category 4

13

Outcome Frequency

Category 5

Category 6

Category 7

Category 8
Total 50

0.3
0.25 ]

o
()

0.15

°'°mrr¢ ittt

1 2 3 4 5 6 7 8

e

Probability

Categories
The probability of landing on Categories 1 and 2 is 0.06, Category
3is 0.12, Category 4 is 0.26, Category 5 is 0.08, Category 6 is
0.18, Category 7 is 0.14, and Category 8 is 0.1.
9. Sample answer: Use a random number generator to generate
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blue 17
red 14
black 7
white 10
other 2
Total 50
035 ——
0.3
2025
g 02
2
S 0.15
(-9
0.1 H
0.05 H
0 [
Blue Red Black White Other
Colors

The probability of a customer buying a blue car is 0.34, buying a
red car is 0.28, buying a black car is 0.14, buying a white car is
0.2, and any other color is 0.04.



13. E(Y) = 38.1
Sample answer:

Outcome Frequency

red 7
blue 29
white 21
total 50

Average value = 35.5; the expected value is greater than the
average value.
15a.0.75
15b. Sample answer: Use a random number generator to generate
integers 1 through 20, where 1-7 represents 0 points, 8—19
represents 1 point, and 20 represents 3 points. Do 50 trials and
record the results in a frequency table.

Outcome Frequency
0 16
1 32
3 2

average value = 0.76
15¢. Sample answer: The two values are almost equal.

17a.There is a % or 16.7% probability of throwing a

strike in each box.
17b. Sample answer:

Strike Area Accuracy (%)

1 15
2 17
3 19
4 22
5 19
6 8

Total 100

17c. Sample answer: Some of the values are higher or lower, but
most are very close to 16.7%. 19a. Sample answer: 9, 10, 6, 6,
7,9,59,7,6,57,3,9,7,6,7,8,7 19b. Sample answer: 4, 10,
510,6,7,12,3,7,4,7,9,3,6,4,11,5,7,5,3

19c¢. Sample answer:

Trial | Sum of Die Sum of Output from Random
Roll Number Generator

1 9 4

2 10 10

3 6 5

4 6 10

5 7 6

6 9 7

7 5 12

8 9 3

9 5 7

10 7 4

11 6 7 S
D

12 5 9 S
D

13 7 3 o
=

14 3 6 %

15 9 4 D

16 7 11 &P
=

17 6 5 o

18 7 7 g

19 8 5 =
=

20 7 3 >

19d. Sample answer:
Dice - 5 Rolls

S = N N B U OO N

oS = N N B U O N

NERIE

2

3 4 5 6

7

8 9 10 11 12

Dice — 10 Rolls

L

2 3 4 5 6 7 8 9 10 11 12
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Dice — 20 Rolls

7
6
5
4
3
2
1
0

L BISIN

2 3 4 5 6 7 8 9 10 11 12
19e. Sample answer: The bar graph has more data points at the
middle sums as more trials are added.
19f, Sample answer:
Random Number Generator

7
6
5
4
3
2
1
0

BISININ

2 3 4 5 6 7 8 9 10 11 12
21. Sometimes; sample answer: Flipping a coin can be used to
simulate and experiment with two possible outcomes when both
of the outcomes are equally likely. If the probabilities of the
occurrence of the two outcomes are different, flipping a coin is not
an appropriate simulation.  23. Sample answer: We assume that
the object lands within the target area, and that it is equally likely
that the object will land anywhere in the region. These are needed
because in the real world it will not be equally likely to land
anywhere in the region.  25. Sample answer: To design a
simulation, first you have to determine all of the possible outcomes
and the theoretical probability associated with each of those
outcomes. When you know each outcome and the probability of
each outcome, you should state any assumptions you are making.
Next, you choose the model that you want to use in your
simulation, define each outcome in terms of your model, and
determine how many trials you will do. When your simulation is
planned, you run the number of trials that you have determined
will provide a good set of data, recording the data for each trial.
Finally, you analyze the data to determine the experimental
probability of one or more of the outcomes.
27.H 29.B 31.4 33.3 35.1.4469 37.0.8914

Chapter 10  Study Guide and Review

1. probability distribution 3. parameter 5. observational study
7. survey; sample: every tenth shopper; population: all potential
shoppers 9. survey; sample: every fifth person; population:
student body

SA68 | Selected Answers

11a.

[300, 330] scl: 1 by [0, 5] scl: 1

positively skewed
11b. Sample answer: The distribution is skewed, so use the five-
number summary. Kelly’s times range from 301 to 329 seconds.
The median is 311, and half of the data are between 307 and 316
seconds. 13. The random variable Xis the time it takes to run
the race. Time can be anywhere within a certain range. Therefore,
Xis continuous. 15.1.88 snow days 17. This experiment
cannot be reduced to a binomial experiment because there are
more than two possible outcomes. 19. 34.3%
23.63.5 < x— <651 25.Hy =45 (claim)2; Hy < 45
27. Sample answer: Use a spinner that is divided into two sectors,
one containing 35% or 126° and the other containing 65% or
234°, Perform 50 trials and record the results in a frequency table.
Use the results to determine the probability of Max scoring in the
next match. 29. Sample answer: Use a spinner that is divided
into 4 sectors, 226.8°, 87.48°, 28.08°, and 17.64°. Perform 50
trials and record the results in a frequency table. The results can
be used to determine the probability for what a certain amount of
oil would be used.

CHAPTER 11
Trigonometric Functions

Chapter 11
1.117 3.205 5.x=9,y=9V/2 7.x=12,y=12V3

Lesson 11-1

Get Ready

4 3 _4
smB_g, 0s B= g,tanB—B,
o —S.cotB=2
cscB_Z, 8_3’ tB_4
3.5inA= —\/73_3 tan A= —\/:’_3,
cscA—NﬁsecA 7cotA 4\/§
33 33
5.254 783 9.25.4 11.about 274.7 ft
5 12. 13,
13sm9_ cosa_ﬁtane_ csce_ﬁ,
13 _5
sec 6 = ?cot@_12
o A/51 V51 10V/51 |
15.S|n0_T,cose_10 tanO_Tcsce_ S
_ 10, i g TVET
se00_7,cot0_ 5
15 _17 17 15
17. smA_W cosA_ﬁ CSCA= 8,secA 15 cotA= 3
19.SiﬂB-%,COSB-@,CSCB—\/_SeCB V10
-1
co’rB_3



21.12.7 23.104 25.8.7 27.1325ft 29.30

31.36.9 33.325 35.25.3ft 37.x=21.9,y=20.8
39.x=193,y=70.7 41.549 43.205 45.11.5

47.48 ft 49a.about 647.2 ft 49h. about 239.4 ft
51.mZA=159°,a=31.6,c=36.9 53. mLA=38.7°, m«LB
=513%b=75¢=96

55. True; sin 0 = % and the values of the opposite side and the

hypotenuse of an acute triangle are positive, so the value of the
sine function is positive. 57. Sample answer: The slope
describes the ratio of the vertical rise to the horizontal run of the
roof. The vertical rise is opposite the angle that the roof makes
with the horizontal. The horizontal run is the adjacent side. So, the
tangent of the angle of elevation equals the ratio of the rise to the
run, or the slope of the roof; § = 33.7°. 59.24 61.G

63. Hy: = 3 (claim); H,: p# 3 65a.99.85% 65b.2.5%
65c.64% 67.22,704ft 69.35dollars 71. 216% cm

Lesson 11-2
1. y
\40°
o) >
3. y

A

/ (0]
N

<Y

5. Sample answer: 535°, —185°
7.45° 9. —%”
11. y

\75°

o
><V

13. y

N

© A/—90°

15. y

\2950

O

17. y

any
3

o /

(o)

19. 410°, —310° 21.565° —155° 23.280°, —440° 25.11T7T
27. —60° 29.119—87r 31.about12.6 ft 33.6.7 cm
35.1h15min 37.260°, —100° 39.%”, —”T”

41a.

SUOIN|OS PUB SIAMSUY Pa}Iajas

41b.111—2” 41¢.18.7 ft

41d. The arc length would double. Since s = r#, if ris doubled and
6 remains unchanged, then the value of sis also doubled.

43.472.5° 45.—10T7T 47a.% 47b.21ft 49.x=2

51. Sample answer: 440° and —280°
y

W

o
)

53. One degree represents an angle measure that equals ;ﬁ

rotation around a circle. One radian represents the measure of an
angle in standard position that intercepts an arc of length r. To

change from degrees to radians, multiply the number of degrees

by & :egggns. To change from radians to degrees, multiply the

number of radians by 180° 55.A 57.B

7 radians’
5. sin 0 = Y229 cos 9= 15 tang= V2 oo 22
22 22 15 V758
22/ 259 15V 259

ece—g cotezior

-~ 15’ \/259 259
@gonnectED.mcgraw-hill.coml SAG69
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Selected Answers and Solutions

61. Hy: 1 = 8 (claim); Hy: pp < 8
63a. 50% 63b.815 63c.25 65.3v41 67.4/317

Lesson 11-3

\f cos 0 = ﬁ,tan@:Z,cscO:%,
se09=\/§,cot0=§

3.sin 8 = -1, cos 8 = 0, tan 6 = undefined, csc 0 = -1,
sec 6 = undefined, cot 6 =0

1.sin 6 =

5. y
> 0=115°
7 N
) 3
7.£ 9 -2
2
11a. y
57 in
125°
'R ) 7
11b. 55°; cos 55° = 11 11¢.3.2in,
5_
2
13.sin0=i,cose=—3t 9=—i,csct9=§,
5 5’ 3 3 4

sec 9:—3, cot 6 =

15.s5in 8 =-1,cos 6 =0, tan 6 = undefined, csc 6 = -1,
sec 6 = undefined, cot 6 =0
3\/_

V10

17.sin0:—T,cose_ tane_ ,csc 8 =—-\V10,
secG:—@,cotG:B
19. y

TN
\0. “x

0/

21.

(1,
Q X

SA70 | Selected Answers

23. y

G\
<Y

25. -1 27.-/2 29.% 31i

33.about 8.2 ft 35.about 10.1 m

-_3 _4 3
37.cos 6 = 5tan9_ 30309_4
__5 _3
sec 6 3cotO_ 1
15 15 _ 17 _ 17
39.sin 0 = Wtane_F,csca_ 15,sec@_ X
cot9_
15
4.0 43.-1 45.@
V2

47. No; for sin 0 = - and tan & = —1, the reference angle is

45°, However, for sin 6 to be positive and tan 0 to be negative, the
reference angle must be in the second quadrant. So, the value of 6
must be 135° or an angle coterminal with 135°.

49. Sample answer: We know that cot 60 = § sin 6 = ir/ and

cos 6 = 2. Since sin 180° = 0, it must be true that y = 0.
Thus cot 180° = %, which is undefined.

51. Sample answer: First, sketch the angle and determine in which
quadrant it is located. Then use the appropriate rule for finding its
reference angle €. A reference angle is the acute angle formed by
the terminal side of @ and the x-axis. Next, find the value of the
trigonometric function for €. Finally, use the quadrant location to
determine the sign of the trigonometric function value of 6.
53.C 55.E 57.330° 59.40.1° 61.66.0°
63.$10,737,418.23 65.(x + 4>+ (y+ 22 =73
67. x> +7x—35 o, 2(3x% 4 2x — 12)

X+ 2x+4)x—=17) 3x(x + 4)(x — 6)

1
71.2.5841 73.5 7. —— 3125 77.9

Lesson 11-4

1.27.9mm? 3.21.2cm? 5.E=107°,d=~7.9,f~7.0
7.F=60° f=~12.3,h= 9.1 9.no solution

11.0ne; B=90°, C=60° c~ 5.2 13.10.6 km?

15.36.8 m2 17.5.9ft2 19.65.2 m?2
21.0=30°,b=111,c=58 23.L=74°m=49,n=3.1
25. K=107°,j=13.3, k= 37.1

27.B=63°,b=29,¢c=3.0

29.0ne; B~ 25°,C~55°, ¢~ 5.8

31.0ne; B= 32°, C~ 110°, ¢ = 32.1

33.two; B~ 53°,C=85°,c~74;B=127°,C~11°,c~ 1.4
35. no solution  37. about 28° 39. about 15.8 mi

41a. Sample answer:



4 mi

41b. Sample answer:
Sin 66° _ sin64°. sin 50° __ sin 64°
a 4 b 4
43. Cameron; Ris acute and r > t, so there is one solution.
45. Sample answer:

SinA= _opposite Definition of sine
hypotenuse
SinA= % h = opposite side, ¢ = hypotenuse
csinA=h Multiply both sides by c.
Area = % - base - height Area of a triangle
Area = % bh b = base, h = height
Area = X besin A Substitution

2
47. Sample answer: In the triangle, B = 115°. Using the Law of
Sines, SN50° _ sin })15 . This equation cannot be solved

a
because there are two unknowns. To solve a triangle using the

Law of Sines, two sides and an angle must be given or two angles
and a side opposite one of the angles must be given.

49.2 51.6 53.—% 55.@ 57.328°, —392°
59, /(m) = 400 + 0.1/m; $6000 61.5
X2 y2
8714 x 105 8712 101°
65.(y+ 2)2 67.56.25 69.26

Lesson 11-5

1.A=36° C~52°,b=~51 3.A=18° B= 29°
C~133° 5.Sines; B= 40°, C = 33°, ¢ =~ 6.87. Cosines;
S~114°, T=31°,r=101 9.A=70° B= 40° c=~ 3.0
11.A= 31°,B=108°, C~ 41° 13.a=6.9, B= 41°,
C=~23° 15.F=65° G=94° H=21° 17.Sines;
C~45°, A~ 85° a~18.2 19.Cosines; A~ 27°,
B=~115° C~38° 21.Sines;A=~17°,B=79°, b= 6.9
23.5142m 25.81° 36°,63° 27.about 13,148 yd2
29a. Sample answer:

A 1lyd B

10 yd 14vd

C
29h. Sample answer: Use the Law of Cosines to find the measure

of ZA. Then use the formula Area = 1Ebc sin A.  29c¢. 54.6 yd?

31.B=39°,C=37° c~7.7 33.F=42°, G=72°

H=~ 66° 35.The longest side is 14.5 centimeters. Use the
Law of Cosines to find the measure of the angle opposite the
longest side; 102°.  37. Sample answer: To solve a right triangle,
you can use the Pythagorean Theorem to find side lengths and
trigonometric ratios to find angle measures and side lengths. To

solve a nonright triangle, you can use the Law of Sines or the Law
of Cosines, depending on what information is given. When two
angles and a side are given or when two sides and an angle
opposite one of the sides are given, you can use the Law of Sines.
When two sides and an included angle or three sides are given,
you can use the Law of Cosines.

30.G 4.4 ﬁ 43.7.5yd?

45. sin 0 = \/_cose_ \/_tane_—csce_@,
secf):@,cow:g
47. snez—%,cose_zg,tane_—w
CSC 9:_?,sec9:7\/1_, cot@:—% v
D
49. $60, $50 51. hyperbola g
53. y =
=
>
245° 1o =
N :
\0 x &
65°\ E
wn
=3
=1
=
55. y 7
=0 0
4
N
T (o]
=\ "
Lesson 11-6
1.c0s 0 = 1? S|n9_% 3.2 5a. 4 seconds
5b. Sample answer:
h
- — 8
25 6
-
| | | | |
o T 2 & &5
Time (s)
7.—@ 9. 0039_ = sin 0 = —g
11.cos€:§,sin0:% 13.3 15.12 17.180°

19a. Average High Temperatures
y

Temperature (°F)
o o 388583338
S e e e e

Lu
T
o1
=T
=T
5]
-
-
1
o1
°T
=T
>
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N

L

|
2

19b. 12 mo or 1 yr 21.15 23.%
27a. 24 seconds
27b. Sample answer:

d
21
14
o MM
12 24 36 48 60!
29a. 1y W pAL
.
130 AN
_1QJ1VX _1!J1'X
-1 -1
Wy Wy
L P 150° 210°
< 1N
— o Px -1\ Px
£7p
—1 -1
"y
an
v
P
—1 J4
29h. Angle Slope
30 0.6
60 17
120 17
150 —06
210 0.6
315 —1

29c. Sample answer: The slope corresponds to the tangent of the
angle. For 6 = 120°, the x—coordinate of Pis —% and the

y—coordinate is = ﬁ; slope = w. Since change in
2 change in x
X= —% and change in y = @ slope = g = (—%) =3
or about —1.7.  31. ‘/Eg V3 33, 5*2/5 35. 1
37. Benita; Francis incorrectly wrote cos _TW = —C0S %

39. Sometimes; the period of a sine curve could be % which is
not a multiple of 7.

SA72 | selected Answers

41. The period of a periodic function is the horizontal distance of
the part of the graph that is nonrepeating. Each nonrepeating part
of the graphisone cycle. 43.C 45.A 47.A= 34°, C =~ 64°,
c=~12.7 49.B=33° C=29° c=~9.9 51.o0ne solution;
B=~35°C=~99° c~13.7 53.0.267 55.7

57.$46,794.34 59.(5,0), (—4, +6) 61.108

Lesson 11-7
1. amplitude: 4; period: 360°

y
o

1 y=4sin9/
Il Il
T

4

3. amplitude: 1; period: 180°

A AN
7

%o %o 0 Te
90°/ 180°\ 2709 360° \¢

—14

ba. 11—4 or about 0.07 second
5b. y = sin 287t

9. amplitude: 2; period: 360°




11. amplitude: 1; period: 180°

13. amplitude- 1; period: 720°

0
I

15. amplitude: g; period: 360°

i S
/‘
|

17. amplitude: %; period: 180°

|
0 QWO 360° 0

14

19. amplitude: 3; period: 180°

14+ |y=7sin20
aX  ABo° 27% Aboc O

NN

0] 130
—2
—3
4

21a. h = 4 sin %m‘
21b.

N W

360° 0

(®)

-2
-3

23. period: 360°

N Q 2PV

29a. h=
29h.

14+
AWAN;

SUOIN|OS PUB SIAMSUY Pa}Iajas

IIIIIOIIIII»<

sin 7t

h |h=sin=t

14

3la.y=

2L
151

1

0571

LY L.

cos 2607t;

y = cos (260w1)

—1.5 1
—92

l
I I I I I
o N\ s ot
1 520 260 520 130

31b. The
because

amplitude remains the same. The period decreases
it is the reciprocal of the frequency.
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33. amplitude: %; period: 480° 63. y

N\ 5
y 6
1 [\
2

Ve |

| /.\\ “g6Y—20[ 2 46 8x

O  120] 240° Abo° 4s0° ¢ T,
-6
14 8

35. amplitude: does not exist; period: 450° Lesson 11-8

2:/ U 1.1: 360° h = 180°

1__
1© '0" o o0 {’;60 Py’

O\

37. amplitude: does not exist; period: 30°

—2
—3-
—4-
—5]

y

T A 3.12mh="1

3+ =5

2+ i y

4
14 i 54
P

41
S A\ ’ 3T [y=snfo-3)
-3+ ' N T | 4
4] _ﬁ —x _ar © gk

Selected Answers and Solutions

=Rt =-

39.180° y = 5 sin 29 4. The domain of y = acos @ is the ‘ 2:% T ° ‘
set of all real numbers. The domain of y = a sec 6 is the set of -4
all real numbers except the values for which cos 8 = 0. The T
range of y=acos 0is —a< y< a.Therange of y = asec 0
isy< —aand y> a. 5.1;360% k=4, y=4
43. Sample answer: y = 3 sin 20 y
y 5T
44 .
3 y=3sin 260 /k
gl / 3|
11 o
| 45 ok 135 feoc O - T I
-+ _180°—90° © 90° 180° 270° 360° 9
—34
- 7. no amplitude; 180% k=1, y =1

45.700,013 47.G 49.—1 51. —3+/3
53. A=~ 103° S=45°,g=11.2 55.10.1% 57.5
59 (X_6)2 (y_3)2

0 T F ]
61. N T
sl
4\ |
N
—8—6—4—-20 46 8x
L
-6
—8

SA74 | selected Answers



9.2;360°% h= —45°% k=1

47y =2sin (6 +45°) +1

/
N/l N\ /.
—10CA O] 900 Q0" 360°0

ot

11. no amplitude; 90°; h= —30°;, k=3

L} [y= %tan 2(0+30°) +3
1

P=20sin 3w+ 110

y
3
2
1
— N+t
-%_w 01 3nf2% 5% Bw O
2 2 2 2
2
3

25. %; 360% k=7, y="7
y

R T S

N
TRy

| | | |
O| 90° 180° 270° 360° O

27.1;720°% h=90° k=2

@gonnectED.mcgraw-hill.coml SA75
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29. no amplitude; =; h= — % k= —5 45. no maximum values 47. The graphs are reflections of each
2 4 ) -
other over the x—axis. 49. The graphs are identical.

gﬁ 1,‘ r 51. 360°; Sample answer: y = 2 cos (6 + 90°)
MTILY | S (I 53. 180°: Sample answer: y = sin 2( — 45°) + 3
—90° JO " Moo ' fhoc 270°6 55.180°; no phase shift; k = 6

IR

| -
—90° % 90° 1“0 270° 0° 0

57.120° h=45° k=1

33.3;67r;h=§;k=—2

y y=_2+3sin%(0—§)
2
| |
1

Selected Answers and Solutions

5 d=18sin¥T 1412
1y 61. The graph of y = 3 sin 26 + 1 has an amplitude of 3 rather
18~~ than an amplitude of 1. It is shifted up 1 unit from the parent
61 graph and is compressed so that it has a period of 180°.
‘2‘: 63. Sample answer: y =2 sin 6 — 3
———t—t—+—++—+1+ y
Ol 1234567809t 21
min: 10.2 ft; max: 13.8 ft _9}o° oL }° 1go° 2}70° 3&0" o
37.y=sin(x—4)+3 39.y=tan(x— 7w+ 25 -2+

41a.h=9sin27”t+ 46 A

41b. d=9sinZFt+ 46

65.1.25 67.F
69. amplitude: 2; period: 360°

y
20+ e
14
10+ ‘
————— 9
101214161820 ¢ -1+

|
¢ 180° Z70° 360° O
—104
—9]

41¢. Sample answer: 8 s; 53.0in.  43. (3777 2)

]
o4
~4
o4
oo
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71. amplitude: 1; period: 180°

iwiwa
-9 9\)&0 ZVO

1
73. 3

75. experiment; sample: people that exercise for an hour a day;
population: all adults  77. observational study; sample: 100
students selected; population: all students that have parttime
jobs

79.8days 81.42° 83.37° 85.16°

Lesson 11-9

1.30°;% 3.180% 7 5.0 7.A 9.-27.4°

11. Arctan % 19° 13.30° % 15. 60°; %

17. —30°; —% 19. 058 21.0.87 23.0.71 25.64.2°

27.104.5° 29.—-11.3° 31.Arcsin %; 6° 33.40.8°

35.7m 37.no solution  39. 7, 577 a1, false; x = 27

43. The domain of y = Sin—1 xis —1 < x < 1. This is the same
as the range of y = Sin x.

45. Sample answer: y = tan—" xis a relation that has a domain of
all real numbers and a range of all real numbers except odd

multiples of X. The relation is not a function. y = tan~" xis a
function that %as a domain of all real numbers and a range of
~Toy<T

2 2
47.A 49.G 51a.164; 164; 360°, 90°
51b. y =100 [sin (x — 90°)] + 100

53.2 55.4 57.—-1 59. —@

Chapter 11 Study Guide and Review
1. false, Law of Sines  3.true 5. false, Arcsine function
7.2a=109;A=65°B=25° 9.A=15%a=4.0,¢c=15.5
11.B=55%a=12.6;b=18.0 13.about 8.8 ft

V3

15.450° 17.—1™ 19.295°, _425° 21,47 93 _N°
25.0 4 15 3

in0=12 cos0=5 tang=12 csc o= 13
27.sm0_1133,0039_15?,tan9_ 5,0309_12,

29. about 17.1 meters  31. two solutions; first solution: C = 30°,
B=125°, b= 29.1; second solution: C = 150°, B=5°, b=

3.1 33.98.9ft 35.Sines; B~ 52° C=~48° c~11.3
37.Sines; B= 75°, C~ 63°, ¢~ 12.0 or B~ 105°,
C=~33°c~=73 39.about750.5 ft

41.—@ 43.0 45.15 seconds

47. amplitude: 1, period: 720°

y
oL

”
y=cos 56

L1 /\ L1
—360° 180°? 1808 360°0

24+

49. amplitude: not defined, period: 360°

— o w
Ll
T 1

|
T

g~ Q
L1l
1 1
?

|
T

|
w
>
S
[<]
|
-
Pyl
o
>

2

(A Y D

51. amplitude: not defined, period: 720°

SUOIN|OS PUB SIAMSUY Pa}Iajas

right

55. vertical shift: up 2, amplitude: not defined, period: ZTF phase

shift: % right
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57. vertical shift: up 2, amplitude: ,perlod 1080°, phase shift:
90° right

| |
—720° —360° O ' 360° 720°0

o T o T o T
59.90,2 61.60,3 63.45,4

65. Sin—1 % = 6;30° 67.-0.71 69.-55.0° 71.65.8°

CHAPTER 12

Trigonometric Identities and Equations

Chapter 12
1. —4ad4a—1) 3.prime 5.(x+ 2)in.
9.(3,4) 11.% 13.-Y3 15451

Get Ready
7.{—7,5}

3

Lesson 12-1

1.1 3.% 5.5in 0cos 6 T.co26 9.5 11.2
5 -\Vi7 12 3 3

13.-7 15.—7° 17.—32 19.3 21.5ec?

23.csc O 25.1 27.F=1/6BsinO® 29.secd 31.2
33.2c052 0 350, Y68 35p, 4VES 4\@ V65 4ves
. =3

4
B9 5 e

37.y,=tan6 39.—1 41. —cot2 6

43. Sample answer; x = 45° 45, Sample answer: The functions

cos A and sin 6 can be thought of as the lengths of the legs of a

right triangle, and the number 1 can be thought of as the measure

of the corresponding hypotenuse.

47. Sample answer: 39 . sin gand S120 49, _4 51,7

cos 6 cos 6 3
53.D 55.2.09 57.0.52 59.0.5

61.d=4—cosEtord 4 —cos90°t 63.—— 1093
65.-3,2 67.2

Lesson 12-2
1.cot 0 + tan o £ Se¢20
tan 6
cot 0+ tan g 2 2O+ 1
tan 6
2 tan? 0 1
cot 6 + tan 6 = an an o
cotd+tanf=tan 6 + cot 6 v

: 2 sec 0
3.5in 6 = tan 8 + cot 0

sing £ —=~
sin? O + cos? 6
cos 0sin 6

SA78 | Selected Answers

1
cos 6
1
cos 0sin 6

sin @ =

1, cos 6 sin 6

Slné’zcosts' 1

sinf@=sinf v

5.tan2@csc2® =1 +tan? 6
sin? 6 1
cos? 6 sin? 6

1
cos2 0
sec2 0 = sec? 6 v

< sec? 0

< sec? 6

7.D
9. cot 6(cot 6 + tan 6) = csc? 6

cot? O + cot Htan 6 = csc? 6

sinf ,cosf -
cosf sinb

cot? 0+ 1=csc?o

cot? 6 + < ¢sc?

csc2 @ =csc? 6 v

11. sin#sec Ocot =1

sin @ - _0039._S|n0_1
_ 20 .
13, 1-2008°0 2 tan 9 _ cot g
sin 6 cos 6
c0s2 O
(1 — cos© 6) cos2 0 . 2 tan 6 — cot 6
sin 6 cos 6
2 — ?
sin%0 — cos? 6 = 2 tan 6 — cot @
sin 6 cos 6
sin 0 cos? 6 2 B
sin 6 cos 6 sinecose_tane cot 6
sin O COSO?tane—cotg
cos® sin@
tan® —cotO=tan @ —cot9 v

15. cos 6 = sin 6 cot 6
cos 6 = sin 6 (M)
sin 6
cos 6 =cosf v

17. cos 0 cos(—6) — sin O sin(—H) =1
cos 6 cos 6 — sin 6 (—sin 6) =1
c0s2 0 + sin? 6 = 1

=1y
19.s6c 6 — tan g = 1 =Sin 0
cos 6
1 sinf » 1—sinf
c0s® cosf  cosd
1—sin® _1—sind
cosf® ~  cosé



21. sec Ocsc 6 = tan O + cot 6

1 ., 1 =2 snf , cosé
cosf sin® cosH  sinb

1 2 sin0 cos? 0

cos Asin®  sin@cosd  sin Hcos O
1 2 sin® 6+ cos? O

cos #sin®  sin@cos
1 _ 1

cos 6sin® ~ cos Osin 6

23. (sin 6 + cos §)2 = 2+ Secocsch

sec 6 csc 0

1.1
(sin 6 + cos A = f°39 13'"9

cosf sino _
in o 92£(2 1_ ).cosesme
(s + 005 6) + cos Osin 6 1

?

(sin @ + cos 6)2 = 2 cos Osin 6 + 1
(sin 6 + cos 6)2 = 2 cos @'sin 6 + cos? O + sin? O
(sin 6 + cos 6)2 = (sin 6 + cos )% v

2
25.050 0 — 1 = —COt°0
csc O+ 1
cscf— 128001
csc 6+ 1
- (cscO — 1)(csch + 1)
Gsef=1= csch + 1

cscO0—1=cscO0—1 Vv

27. sin @cos Otan O + cos? 6 = 1
sin 6
cos 0
sin? 6 + cos? 6 = 1
1=1V

sinHcos O - +cos2 6 =1

29.¢sc2 0 < cot? 6 + sin 6 csc O
csc2 6 = cot? 0 + sin 0 - <
csc2 6 = cot2 0 + 1
csc2 6 =csc?h v

31.sin2 0 + cos? 6 = sec? § — tan? 6
1Ztan?0+1 —tan?6
1=1v

33.yes 35.1 37.1 39.1 41.cos6 43.2 45.sin6

47.1 49.y= —29—"22 (1 + tan? 6) + xtan 6
Yo

51a.
Angle Height
measure

|

S

30° 282m
45° 56.4m
60° 84.5m
90° 112.7m

51b.
o
.
."f N,
.-". %
o ri
[0, 180] scl: 10 by [0, 150] scl: 10
vp2tan2 , v,2sin?6
51c =
2gsec? 6 29
V.2 sin? @
0 cos2 0 ? V02 Sin2 0
1)\ 2
2
g (c052 0)
V2sin?6  vy?sin 6
29 29

inl
53.tan29:¥—>tan20:tan20—>tan29:se029—1
cos- 0

55. Sample answer: counterexample 45°, 30°

57. Sample answer: Sine and cosine are the trigonometric
functions with which most people are familiar, and all

trigonometric expressions can be written in terms of sine and
cosine. Also, by rewriting complex trigonometric expressions in

terms of sine and cosine it may be easier to perform
operations and to apply trigonometric properties.

59. Using the unit circle and the Pythagorean Theorem, we can
justify cos2 8 + sin26 = 1.

cos 6 \(1, 0)
. u o X
sin 0

(cos 6, sin 6)\J

If we divide each term of the identity cos? 6 + sin? # = 1 by

cos? #, we can justify 1 + tan? @ = sec? 6.
cos?6 , sin?0 _ 1
cos2f = cosO  cos2h

1 +tan?6 =sec?H

If we divide each term of the identity cos? 6 + sin# = 1 by

sin? #, we can justify cot? 6 + 1 = csc? 6.
c0s20 , sin29 1
sin2®  sin2f  sin2@
cot? 9 + 1 =csc? 6

V5
3

61.H 63.G 65. 67.% 69. $4
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71.(1, —6 + 2V/5); (1, —6 + 3v/B); 3123543 51 4=3V3 3109690 31d.1n0

10 10
/5
+6= +— -1
y ) 33a. A B sinA | sinB | sin(A+B) | sinA+sinB
y o o 1 V3 3
o % W T = 2
450 600 ﬁ ﬁ \/E + \/— \/E + \/—
2 2 4 2
62 k=12 _ 600 | ase | V3| Y2 | V24VE | v2+V3
— 22 ] 2 2 4 2
o 0 1 V3 3
90 30 1 7 5 5
e N~ 33h. y
0 f
(—
S LY |
S| 73.1251V2 g5 x4 ~ V“I
= 23 o4 2148 8
ph J \
- Lesson 12-3 \ \I‘_JL A
B V2B ,VE-VZ V2 |
S 1. 7 3. 3 5. - 7a.0 \
2: 7h. The interference is destructive. The signals cancel each other 33c. No; a counterexample is: cos (30° + 45°) = cos 30° + cos
§ completely. 45°, which equals £ + £ or about 1.5731. Since a cosine
% 9. cos (3277 9) < —sin @ value cannot be greater than 1, this statement must be false.
3 35.00s (A + B) = 1 —tanAtan B s—e;a/’“ S‘; f‘gB
c08 3 cos 0 + sin 7 sin 9 = —sin 6
2 2 __ SinA , sinB
0-c0s6—1-sin0< —sin o COS(A+B);M
—sinf=—sinb v cos A cos B
. 2 . __SinA , sinB
11. sin (60 + ) = —sin 0 cos (A + B) £ cos A cosB cos Acos B
sin 0 cos 7 + cos O sin = —sin 6 1 . 1 cosAcosB
cosA cosB

(sin 6)(=1) + (cos 6)(0) = —sin 0 cos (A + B) = CosAcos B sin Asin B

—sinf=—sinfh v 1
13 V2 15\/— NG . \/—+\/— Cos(A+ By=cos(A+ B v
-2 4 37. sin (A + B) sin (A— B) = sin? A —sin?B
19, coS (? + 0) Z —sin 6 (sin Acos B + cos Asin B)
- o, (sin Acos B — cos Asin B) = sin? A — sin? B
00 €08 6 — sin - sin 6 = —sin 6 (sin Acos B)? — (cos Asin B)?2 < sin? A — sin2 B
(0)(cos 6) — (1)(sin 6) < —sin @ sin? B cos? B — cos? Asin? B < sin? A — sin? B
_sinf = —sin g v sin2 A cos? B + sin? Asin? B —

sin? Asin? B — cos? Asin? B = sin? A — sin? B
sin2 A (cos? B + sin? B) —
sin? B (sin? A + cos? A) < sin2 A — sin? B
(sin? A)(1) — (sin? B)(1) = sin? A — sin? B
sin?A — sin? B=sin?A — sin?B v

21 cos (180° + ) = —cos 6
cos 180°cos & — sin 180° sin # = —cos 6
—1+c0s 6 —0-sind= —cos 0
—C0S 0 = —C0s 0 v/
23a. y = 30.9 sin (Ex— 2.09) + 42,65

6 39. Sample answer: To determine wireless Internet interference, you
23h. The new function represents the average of the high and low need to determine the sine or cosine of the sum or difference of two
temperatures for each month. angles. Interference occurs when waves pass through the same

space at the same time. When the combined waves have a greater
25.V/2 -6 27.-2++/3 29.2-/3 P g

amplitude, constructive interference results. When the combined
waves have a smaller amplitude, destructive interference results.
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41, d= \/cosa— cosﬁ)
d2 = (cos o — cos B)% +

(sin o — sin B)?

(sin o — sin B)?

d% = (cos?ar — 2 cos v cos 3 + cos? B) + (sin®a — 2 sin v
sin B + sin? B)

0% = cos? v + sin® a + €0s? 3 + sin? 3 — 2 ¢os r Cos 3 —
2 sin asin 8

d2=14+1—2cos acos B — 2sinasinB

d2=2—2cosacos B —2sinasing

y

1 [cos (A—B), sin (A—B)]

-1

Now find the value of d2 when the angle having measure
«a — (s in standard position on the unit circle, as shown in
the figure above.

43.9 45.H

sin@ |, cosO =2
47. tan 6 + — ot O = C0S 6 + sin 0
sin

c0S 0 2 65 9 + sin O

sin 0 + cos 6

cos 0 sin 0

sinf -

sin@-£%9 L cos g 2 cos 6 + sin 6

sin 6 c0s O
c0s 6 + sin @ =cos 6 + sin 6 v

49.sin2 0 51.sec 6

53. Step 1: 4' — 1 = 3, which is divisible by 3. The statement is
true for n = 1.
Step 2: Assume that 4k — 1 is divisible by 3 for some positive
integer k. This means that 4k — 1 = 3rfor some whole

number r.
Step 3:4k—1=3r
4k =3r4+1
4k+1 =12r+ 4

4k+1_1=12r+3

4k+1 1 =3(4r+1)
Since ris a whole number, 4r + 1 is a whole number. Thus,
4k+1 _ 1 s divisible by 3, so the statement is true for
n= k+ 1.Therefore, 47 — 1 is divisible by 3 for all positive
integers n.

55. —1 57.no solution

Lesson 12-4
L V15 7 V8 —2v/15 \/8+2V15
) 4 ’ 4

5 120 119 3VI3 V18 . 240 161 417 V17
169" 169 13 7 13 " 289289 17 17
7.@ 9a.d=% 9b. ~81 ft

11. (sin @ + cos H)2 =1 + 2 sin G cos 6
(sin 6 + cos O)(sin @ + cos 6) =1 + 2sin Hcos O
sin26 + 2sin B cos O + cos26 =1 + 2sin Hcos 6
1+2sinfcosfd=1+2sin6cos v

13. 240 240 161 5V34 3V34

289’ 189" 34 ' 34
46 23 \/_ \/_
15. ,
25

19.—”?/5 21.V3—2 23.A1-2v2

25.P:1I2R—1—l2R0032t0

27.1 + +sin20 = w

SUOIN|OS PUB SIAMSUY Pa}Iajas

2 sec 0
1
. —C039+sm0
1
0089
1
£0089+Sm0 cos 0
1 cos 0
cos()
_1+§ 2 sin 6 cos 6
=1+%sin29/
6 - sinb
29'tanz_1+c039
-
smz(—)
ta"gé—ze
1+cosz(§)
Zsingcosﬁ
ndz 2 2
2 0
1+20032§—1
23ingcos£
andz 2 2
2 9
2 cos? 2
2
.0
t glsmE
ny=—"
c0s >
0 _ tan 0
tanz_’[an2 Ve
31. 24 7 24 33__§ 4 3 35, 21 17 4V21

25" 25" 7 5 54 25 '25° 17
37. No; Teresa incorrectly added the square roots, and Nathan
used the half-angle identity incorrectly. He used sin 30° in the
formula instead of first finding the cosine. 39. If you are only given
the value of cos 6, then cos 26 = 2 cos? 6 — 1 is the best identity to
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use. If you are only given the value of sin 6, then cos 26 =1 — 2
sin? @ is the best identity to use. If you are given the values of both
cos 6 and sin 6, then cos 26 = cos? 6 — sin? @ works just as well
as the other two.

41.1 — 2sin2 6 = cos 20

1—-2sin2A = cos A

Double-angle identity
Substitute A for 6and A

2 for 26. 2
sin? ’3 1- SOS A Solve for sin? é.
sin é +4/1= gos A" Take the square root of each
side.
Find cos 2.
2c0s2 0 —1=cos26 Double-angle identity
2 cos? g —1=cosA Substitute g for and A
for 26.
cos? é =1+ gos A Solve for cos? g
cosé =+ 1+ gos A Take the square root of each

side.

43.22.5 45.G 47.? 49.@ 51.@

2 .
53. cot 6 + sec o L LS 0 +sind

sin 6 cos 6
2 .

2 C0S“ 6 sin 0
cOte_'_sece_sinecose sin 6 cos 0
coto+seco280 1

sin 6 cos 0

cot@ +secO=cotf+sechd v

55. sines; B = 102°, C=~ 44°, b~ 21.00r B= 10°, C =~ 136°,
b= 3.7 57.sines;A=280°a~109,¢c~=54 59.{—4,7}

Lesson 12-5
1.210°,330° 3.60° 180° 300° 5.150° 210° 7.30° 150°

1. 3”+2k7r 13. 7 + 2k

9.+ 7 + 2k or t%” + 2k 1
15.90° + k. 180° 17.45° + k- 90° 19.270° + k - 360°
21a. There will be 10% hours of daylight 213 and 335 days after

March 21; that is, on October 20 and February 19.

21b. Every day from February 19 to October 20; sample
explanation: Since the longest day of the year occurs around June
22, the days between February 19 and October 20 must increase in
Iength until June 22 and then decrease in length until October 20.

23,37 T+ mk 257+ mk I+ 27k 5”+27rk

27.0°+k-45°0r0+k~z 29. 7 +2k7'r +k7r T 4

'3
2k 31.135°,225° 337 35. 210°, 330°
37. 7 + 2km, T + 2k, 5”+2k7r 39.0 + 2k

41.0° + k- 180° 43.30° + k- 360°,150° + k- 360°

SA82 | selected Answers

45,17 77’ + 2k, 1T ”” + 2k or 210° + k- 360°, 330° + k - 360°
47.0 + 2km, 2+ ki or 0° + K - 360°, 90° + k- 180°
49a.11m 49b. 7:00 a.m. and 7:00 p.m.

51.+ + 27rk T+ 27rk T 4+ 27Tk T+ 21k

53.120° + 360°k, 240° + 360°k 55. st 27Tk T+ 27k

57.0.0026 second 59, < x< 7ror 57” <x<2m
61. Sample answer: All trigonometric functions are periodic.
Therefore, once one or more solutions are found for a certain
interval, there will be additional solutions that can be found by
adding integral multiples of the period of the function to those
solutions.

V2 -2 V2 -3

63.0,b,or2b 65.A 67.E 69. 5 71. 5

73. cos (90° + 6) = —sin 0
cos 90° cos O — sin 90° sin & = —sin @
0—1sinf=—sinh

—sinf=—sinf v

75. sin (90° — 6) = cos
sin 90° cos @ — cos 90° sin = cos 0
1.c0860—0-sin6=cosd
cos & — 0 = cos 6

c0sf@=cos6 v

77.17,26,35 79.-12,-9,—6

81. l l l l MA )
1
f(x):(x-lS)2 :
i
1
i
1 (o) X
Y
83. f(x)
—
X
_ o X+2
f(X)_xz—x—G
L T T
[ [ 1]
Chapter 12  Study Guide and Review

1. difference of angles identity 3. trigonometric identity
5. trigonometric equation 7. reciprocal identities



15V 709

9. Pythagorean identity 11. —\/3  13. —% 15,2

17.sec 6 19.sec 6

cosf , sinf = .
21. Cot0+ tan())_smt9+cose
oS O + cos(’)—l-sme S0 2 gin g + cos 0
no cos 0
cos 0 - S'"e nog. C0397sm0+cost9
c0S 9 ne

sm0+cosezsin0+cose v

23. tan? 9+1_( 7) +1=L+1
_7,9_16
9 9 9’
2
seczez(%) :%
25, Y8+ V2 7 VB+V2 o VoVE 4 V2
4 4 4
31. sm(?’; G)é—cose
SIH%TCOSG—COS%TSInO——COSH
(—1) cos & — (0) sin 8 = —cos
—Cc0S 0= —C0S 6 v
9 _ V10 9 3\/10
33S|n29_—500320 ES'nE_TandCOSE_—w
35. sm2¢9_—ﬂ 00329_—— smg_@,and
9 9’ 2 6
0_ V6
cosE_ 5
37.60°,300° 39.90°,210°, 270°, 330°
T 5
41'??

CHAPTER 13
Proportions and Similarity

Chapter 13  Get Ready
1.4or-4 3.-37 5.64 7.64.5

Lesson 13-1

1.23:50 3.30,75,60 5.16 7.8 9——@

40
X
11. —5 200" . x5 300 students 13

15.16m|n22880 17.190 19.11 21.7% 23.48.6

25.D 27.—% 29.C 31.C 33.307.20 35.4 37.85

39.% 41, booth 1, 190 Ib; booth 2, 150 Ib; booth 3, 100 Ib

43.x° —1: x> —_6x+11 45.-15x—5; —15x+ 25
47.|x+ 4l 1x1 + 4

Lesson 13-2

1.10 3.Yes; ’gg—%——soDEHAB 5.11
7.2360.3%t 9.x=20;y=2 11.x=75yd,y=90yd

13.C 15.B 17.G.G42andG.G.46 19.B 21.C
23.ms1 =28 25.10 27.120°,60°,60°, 120°

29. Z/ZMHYand ZMJD 31.C 33.80° 35.D 37.A
39.18 41.5 43.-1 45.6x+1;6x+7

47. 2% — 142 —4x+2 49.x° —2: 3 —6x° +12x— 8
Lesson 13-3

1. enlargement; 2 3. reduction;%
RJ_SJ_RS_1 N N
5. — KoLK s0 ARSJ AKLbe SSS Similarity.  7.D

9.9 11.A 13.20 15.31 17.7% 19. mLECD:mAEAB

2
21(80) 23.4 25.B 27.H 29.yes;AC —2-5:%
AE
31"05*05 33.(—4,-6,1) 35.(3, 4) 37. (2,3, -1)
Lesson 13-4
1.about 117 mi 3a.6in.:50ft 3b.— 100

5. The volume of the scale model is 1783 cuin. 7.5 mm
9.D 11.$336 13.50to 55 min

15. Part A It is 196 miles from Spokane to Yakima, 142 miles from
Yakima to Seattle, and 280 miles from Seattle to
Spokane, for a total of 618 m|Ies At 50 miles per hour

the traveling time would be 8 or 12.36 hours.

15. Part B Yes; she wants 2 hours with her grandmother and 3 hours
with her friend, or 5 hours of visiting. Adding that to 12.36
hours of traveling gives a total of 17.36 hours. If she leaves
at 6 A.m. she would be home just after 11:20 p.m. that
same day

17.3.125in. 19.8 21.225 23.600 25.800

27.800 miles 29.D 31.C 33.parabola 35.ellipse

37. =~$1.14  39. no solution

Chapter 13  Study Guide and Review

1.j 3.9 5.d 7.m 9.—-15 11.45
13a.7.2ftand 4.8ft 15.22.5 17.reduction; %
19.15in.by 22.5in. 21.18in

CHAPTER 14
Transformations and Symmetry

Chapter 14  Get Ready
1.rotation 3. translation 5. (—16, —28) 7.reduction;1§
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Lesson 14-1
1. ¢
E
2 a
DI
El
C/
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5[ 1y C 7 y
A ”’1
P Y XX’ Y’
ol [\| |1 X
< 5?)< — II // \\ \\
I / N
TN ==2 1/ N
\\ (o] X
AT T T Z Z
C/
9. y
K L
J L’
(o] X
M K’
‘\”I Jl

11.C 13.(Geometry) 15. AD 17.(2,—3)

19.(5,1) 21.(—2,4) 23.(—2,—6) 25.y=x 27.(2,4)
29. A1, —3), B5, 1), and 0,7) 31.P(10, —3)
33.Figure C 35.reflection 37.B 39.B 41.B

43.E 45.% 47. Vo 49.Y=94° x=73,y= 104
51. -35.5°" 53. 69.%" 55.21/5 ~ 4.5, 243.4°
57.24/122 =~ 22.1,275.2°

Lesson 14-2

7.0)— x+3,y—5 9.A

11.5,1) 13.x, ) —Kx—1,y+2) 15.(=3,5)
17.translation 19.(x, ) — (x+ 3,)) 21.translation
23.(3,5) 25.J(-5,4),K(0,0),L(-3,—1) 27.D

29. A3, —5), B3, —1), 08, —1), D8, —5)

31. T5, _3 33.H(0,10) 35. translation right 4 units and
up 7 units  37.(—5,—-3) 39.B

SA84 | selected Answers

41 y 43. y

Z J M
L’ ”>-<\ K
X y’
Oo[x’ Y[ x o[ X
K =T L
M J’
Z’

45.120°,240° 47.y =95, X=39°,Z=47° 49.-35.5°
51.69.7° 53.acute; 20 55.right; 90

Lesson 14-3
1. G 3. l l l Y F(238)
- D(-2, 6)
e S
R K G(@,3)
H
L G"(—2, —3)-|© X
N
H D/(2,=6)
F(—2,—8) L[]
F/

5.A 7.(3,22) 9.120°% 360° + 6 petals = 60° per petal. Two
petal turnsis 2 - 60° or 120° 11.(0,1) 13.90° 15.(—2,-3)
17. P(—7,0) 19.1 21. 90°—counterclockwise rotation
23. Quadrant Il 25. P(—3.5,(—4.7) 27.P’'(—12,-5)

29.D 31.(7,-1)

33. 50 mi;

shortest distance
30m

40m

AN

37. reflection  39. rotation or reflection

35.

Lesson 14-4
y y \
1 . ,‘) 3 |
K7
. {
C / \x E J K
-8C -f[_.O 4 | 8x
4 J/r
D
‘_8 (o) X




rotation clockwise 100° about point where lines mand p

intersect
7.two reflections 9.Figure4 11.A 13.J(1,3) 15.(0,2)
17. P'(5,3),Q'(3,2),R(7,3) 19.(2,1) 21.Translate 4 units to
the left and then reflect over the x—axis.  23. glide reflection
25.P'(-x,y+a 21.(—15,9),(—6,15),(—12,3)
29. Proof: We are given that £ and r intersect at point Pand that
Ais not on £ or m. Reflect A over m to A" and reflect A’ over £ to
A”. By the definition of reflection, 7 is the perpendicular bisector
of AA" at R, and ¢ is the perpendicular bisector of A/A” at S.
AR = ARand A'S = A”S by the definition of a perpendicular
bisector. Through any two points there is exactly one line, so we
can draw auxiliary segments AP, AP, and A”P. ZARP. ZA'RP,
ZA'SPand ZA”SP are right angles by the definition of
perpendicular bisectors. RP = RPand SP = SP by the Reflexive
Property. AARP = AARPand AA'SP = AA”SPby the SAS
Congruence Postulate. Using CPCTC, AP = APand AP = A"P, and
AP = A"Pby the Transitive Property. By the definition of a rotation,
A" is the image of A after a rotation about point P. Also using
CPCTC, ZAPR= ZAPRand ZA'PS = /A"PS. By the definition of
congruence, mZAPR = m/ZA'PRand mZA'PS = mZA"PS.
m£APR + mZAPR+ m£APS + mZA'PS = m£ZAPA” and
m£APS + mZAPR = m£SPR by the Angle Addition Postulate.
mZ APR+ mZAPR+ mZAPS + mZAPS = m/ZAPA” by
Substitution, which simplifies to 2(mZA'PR + mZAPS) =
mZAPA”. By Substitution, 2(mZSPR) = m£APA”.
31. rotation 180° about the origin and reflection in the x-axis
33. Sample answer: No; there are no invariant points in a glide
reflection because all of the points are translated along a vector.
Perhaps for compositions of transformations, there may be
invariant points when a figure is rotated and reflected, rotated
twice, or reflected twice.
35. Yes; sample answer: If a segment with endpoints (a, b) and (c,
a) is to be reflected about the x-axis, the coordinates of the
endpoints of the reflected image are (a, —b) and (¢, —d). If the
segment is then reflected about the line y = x, the coordinates of
the endpoints of the final image are (—b, a) and (—d, ¢). If the
original image is first reflected about y = x, the coordinates of the
endpoints of the reflected image are (b, a) and (d, ¢). If the
segment is then reflected about the x—axis, the coordinates of the
endpoints of the final image are (b, —a) and (d, —c).
37. Sometimes; sample answer: When two rotations are performed
on a single image, the order of the rotations does not affect the
final image when the two rotations are centered at the same point.
39.A 41.H

43. S’

R
45. w. z
y /
/ /X Y
z w
47, 8 y o
A D &
A’ r\‘&n %
l)l C Q
\ =
—aJllo] 4 | x S
B~ 2
| IC =
\ ] P
. %)
49. 37 B
51. A o
wn
=)
@ :
=
>
[77)
y
Lesson 14-5
Lyes4 b, Byesl
&0
¥ ¥
5.yes; 2; 180°

iR

7a. no horizontal; 72 vertical 7b. yes; 36; 10° 9.no

11.yes; 1
g

13.r 15.no
17.yes; 8; 45°

19.both 21.neither 23.B 25.D 27.line and rotational
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29. rotational; 2; 180°; line symmetry; y = —x 29.A 31.D 33.yes;1 35.translation along (—1, 8) and

y reflection in the y—axis 37a.93.3% 37h. about 14 yr
[ 39.34.6 41.107.1
= Chapter14  Study Guide and Review
0o X 1. composition of transformations 3. dilation 5. line of
reflection 7. translation 9. reflection
1.1y B 13. y
L4 Al R S
C’ L—"JIS’
31. rotational; 2; 180° D’ T /1 1x
y ol TDal 8 [ 12x o)
| A
3 \ ‘ B N
ly: = I Q T
(7] (0] X
=
2 15. ; 17.
5 \ B y y
A M AN\
E | | N K .
< 33. plane and axis; 90 35. plane and axis; 180 C’ Bl x B’ C
g 37. Sample answer: (—1, 0), (2, 3), (4, 1), and (1, —2); z F’
= | 30.B 41.H A
2| 43 | ) X
= ' 8] 2T C
=} J,,
= Ak ¢
D HEAN y
g K7 | ¥K 19. 21,
—8 o [ 4 | 8x M N’ P
A RER); \SaaF
B 0’
\
45.(7,—7) 41. reduction;% 49. enlargement; 3 N i
Lesson 14-6
23. y
1. M D
A ¢
¥ 0 X
4 C’
3. enlargement; 3; 2
5. 7. DY,
l y A/ 0 y BI T
2 % Al B 25. Sample answer: translation right and down, translation of
Bl Al | | D’ C’ result right and up
D C 27.yes; 2 ~_
L4 -4 |0 4 ] 8x
W' 4
o b

_ __ 1 29. yes; 4; 90°
9. slope of DE = slope of BC. 11. 3 13.(12,10)

15. (2, 6), (6, 8), (4, —6) 17.54cm2 19,2 units 21.%

23.A(1,—3) 25.point A 27a. Dilation; the size was increased o ( 7
by a scale factor of 2  27h. The rotated figure looks the same as
quadrilateral ABCD.

center of
| symmetry

31.4 33.reduction;8.25, 0.45
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CHAPTER 15
Extending Surface Area and Volume

Chapter 15  Get Ready
1.true 3.true 5.true 7.168in2 9.176in2 11. +15
Lesson 15-1

1. Sample answer: 3.

5a. slice vertically  5b. slice horizontally 5c. slice at an

angle 7.triangle 9.12inches 11.A 13.C

15.B 17.D 19.5L 21.D 23.1 hexagon and 6

triangles 25. triangular-based pyramid 27.D

29.D 31a.inner side of deck = circumference of pool = 81.64
= 7 = 26 ft; outer side of deck = 26 + 3 + 3 = 32 ft; outer
perimeter of deck = 4 x 32 = 128 ft 31b. area of deck =

(2 x3x 32+ (2 x 3 x 26) =348 square feet 33.E

35a. (s + 0.25)° 35b. % 4 0.75s% 4 0.1875s + 0.015625
37.28.9in.;66.5 in?

Lesson 15-2

1.112.5in? 3.0 =288 ft2 S=1336ft2 5.L =~ 653.5yd>;
S~1715.3 yd2 7.10.0cm 9.125.7 11.306.4
13.8inches 15.163.90 m? 17.12cm? 19,336 cm?
21.45.8 23.96.5 25.230 square centimeters
27.112wrcm?  29.327sqin. 31.96.5ft2 33.A

35. No, because the path was an obtuse triangle.

37.A 39.H

4.

43.~$1.14 45.8.1
Lesson 15-3
1.L=384cm?% S=640cm? 3.L=~207.8m?
S$~3326m? 5.L=~1885m% S~ 267.0m?
7.3 9,907 11.21cm? 13.37 /130 cm?

15.1825 cm2  17.240 19.ﬂ:§r 21.8in. 23.0
31a. Sample

47.42.3

25. 6000 cubic feet 27.2701in3 29.7 in.
answer: The volume of the solid is the number of unit cubes that

would fill up the solid.  31h. Sample answer: The bottom layer of
the solid has dimensions 24 by 42, so the number of unit cubes in
the bottom layer would be 24 x 42 or 1,008. There are 10 layers,
for a total of 10,080 unit cubes. The unit for this solid is inches, so
the volume is 10,080 cubic inches. 33. 13,085 in3

35.0 37.3299 mm? 39.D

a. . -

corner view

back view

43. ‘12 YA ‘ ‘

47. YA

Y

49.57 m, 120 m? 51.166.2 in., 1443 in?
Lesson 15-4

1.108cm3 3.26.95m3 5.206.4ft3 7.1025.4 cm®

9.0 11.4752 13.314.2
15.181in. x 18in. x 27 in. = 8,748 in®

3 12 ras3
8,748 in° x 7981 =51t

17.X(X + 1)(2x + 1)

5x(2x2 + 3x + 1)

5 (2x3 + 3x2 + X) cubic units
19.1.125in3 21.28 23.1351b 25.49cm3 27.299.1in3
29.929.1 ft2 31.12,833.3cm3 33.3,190,680.0 cm?®

35. 11% in. 37.1100 cm?; Each triangular prism has a
base area of 15(8)(5.5) or 22 cm? and a height of 10 cm.
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39a. 6m Chapter 15  Study Guide and Review

om AT
e } 1.false, right cone 3.true 5.true 7.true
10m 10m 9.circle 11.78 cm? 122 cm?  13.125.7 in%: 226.2 in?
n 15.36 m% 45m? 17.7cm 19.1440 ft3

3 ) 3 3
39b. Greater than; a square with a side length of 6 m has an area 21.18cm” 23.461.8in" 25.3613.1m" 27.56.5 cm

of 36 m2. A circle with a diameter of 6 m has an area of 97 or
28.3 m2. Since the heights are the same, the volume of the square
prism is greater. 39¢. Multiplying the radius by x; since the
volume is represented by 7rr2h, multiplying the height by x makes
the volume x times greater. Multiplying the radius by x makes the
volume x? times greater.  41a. base 3 in. by 5 in., height 47 in.

41b. base 5 in. per side, height 1?277 in.  41c. base with legs

measuring 3 in. and 4 in., height 107 in.
43. Sample answer:

[}
)
: 5cm
I

|
-

-7 5¢cm
2cm

45, Both formulas involve multiplying the area of the base by the
height. The base of a prism is a polygon, so the expression
representing the area varies, depending on the type of polygon it
is. The base of a cylinder is a circle, so its area is .
47.F 49.C 51.126 cm? 175cm? 53,205 in?

X+3 X+ 3)x—9) 2
55'x+5 K= 20— 59.378 m
Lesson 15-5

1.75in°® 3.62.4m® 5.51.3in% 7.28.1 mm3

9.513,333.3ft3 11.452.4 13.100rm?2 15.80 min
17.32 19.127wcuin. 21.36 cm? 23.650in3
25.33.5m3 27.7A,7C; Level 7 29.381.5in3

31.2887 33.360,000 35. Sometimes; the statement is true
if the base area of the cone is 3 times as great as the base area of
the prism. For example, if the base of the prism has an area of 10
square units, then its volume is 10 h cubic units. So, the cone
must have a base area of 30 square units so that its volume is1§

(30)h or 10A cubic units.  37. 1704 cm3; The volume of a cylinder
is three times as much as the volume of a cone with the same
radius and height. 39. To find the volume of each solid, you must
know the area of the base and the height. The volume of a pyramid
is one third the volume of a prism that has the same height and
base area. The volume of a cone is one third the volume of a
cylinder that has the same height and base area.

41.55ft 43.E 45.1140.0 ft® 47.7(216 + 9106 +
81v/2) ~ 1330 ft2 49.54.4in? 51.168.2 mm?

Selected Answers and Solutions
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