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1 ' ‘ Exercises (1-9) ‘

Use the order of operations to evaluate algebraic expressions

P7

Evaluate each expressionifa=—2, b= 3, and c = 4.2.

1. a—2b+3c 4.6 2. 2a+ (b+ 3)? 32 3. a+ 3 — (a+c)] 18.4
4 5c—2[(b—a)+c] 2.6 5. 4(2a + 3b) — 2¢ 11.6 6. 5 i‘j 416
7. 1 96875 g Hrtis g om 9. 372 g6

ab + 2bc 4l
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Translate verbal expressions into algebraic expressions and vice versa

‘ Exercises (22-25) ‘

P22

Write an algebraic expression to represent each verbal expression.

22.
23.
24.
25.

the ditference between the product of four and a number and 6 dn— 6

the product of the square of a number and 8 8x?

fifteen less than the cube of a number x> — 15

five more than the guotient of a number and 4

X
3 3
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3 Exercises (45-51) P23
Solve equations using the properties of equality

Solve each equation or formula for the specified variable.

f+d
45. F = mc?, for m m=% 46. cla+b)—d=ftora a= ":; —
. 7 x+y )
47. z = wg’h, for h h=—= | 48, ——— —a=btory y=zla+ b)—x

wg-

y—bx—c¢ ) i
80. wx +yz=bc, forz 2= Be = wx
x2 : y

49. y=ax*+bx+c fora 0=
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4 Examplel P61
Analyze relations and functions

1,101 ) Domain and Range

State the domain and range of each relation. Then determine whether each relation is a
function. If it is a function, determine if it is one-to-one, onto, both, or neither.

d. {{_Er _l}r {-Er _g)r l:_gr _?}r [_1r ?:'r [Er _9}}
Domain: {—6, —5, —3, —1, 6} Range: {9, —7, —1, 7}

function: Yes, because each element of the domain is paired with one element
of the range.

one-to-one: No, because each element of the domain is not paired with a unique
element of the range.

onto: Yes, because each element of the range corresponds to an element

of the domain.
b. X
y

Domain: {—2, —1, 2} Rangei—2,.—1,0.1,.2]

2 -1 | =2 2
=& | =1 0 1

The relation is not a function because 2 is mapped to both —2 and 2, and —1 is mapped
to both —1 and 1.
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Identify linear relations and functions.

‘ Exercises (1-4) ‘

P71

State whether each function is a linear function. Write yes or no. Explain.

1. flx) =
1. Yes;

r+ 12
5

T — X

2. E{{I} =
2. No;

3. plx) =3x2—4
3. No;

4. glx)

—8x — 21
4. Yes:
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6 Exercises (12-15) P71

Write linear equations in standard form

Find the x-intercept and the y-intercept of the graph of each equation. Then graph the
equation using the intercepts. 12-15. See Chapter 2 Answer Appendix.

12. y=>5x+12 1B.y=4x—-10 4. Zx +3y=12 15. 3x —4y—6=15
12. —%12 3. %z—m 14. 6,4 15. 7. —%
[y ] ¥
o o SE :
1 i 4
] 2 j' 2 2 ﬂz

H16—12-8—4D] 4 8 12 16x —8—f—d4—po| § 4 6 Bx —E-6-4-20| 2 4\.4'3'\% —8—6-4-20] 2 44 Bx
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Determine the slope of a line

Exercises (12-17) | P80

Find the slope of the line that passes through each pair of points. Express as a fraction
in simplest form.

12. (=2, 11), (5, 6) -% 13. (—9, —11), (6, 3) % 14. (—1.5, 3.5), (4.5, 6) 15—2

n

5. (—45,95),(-1,25) =2 16. (-8, —05),(~4,5) 3 17. (=6,=2), (~1.5, 5.5)

L |
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Write and graph step and absolute value functions.

Exercises (8-11)

P96

Graph each function. Identify the domain and range. 8-11. 5ee Chap
9. flx) = 2Ix|

8. ¢(x) = |—3x|

h|ofatal

T

—8-0—4-20) 2 4 & 8x

D=
=

{all real numbers},
{glx)|glx) = 0)

10. hix) = |x + 4]

10.

hix)

D=
R=

{all real numbers};
{hix)|hix) = 0}

9.

flx)

F- -]

—8— 64—

%0 2 46 Bx

—4

-6

—5
|

D = [all real numbers};
R = {f{x)|flx) = 0}

1.

1.

six)=|—2x|+ 6

I
LY 55'.!

Xy

4

—6-12-8-40] 4

g1

2 16x

=8

=12

—16
|

D = {all real numbers};
R = {s(x)]s(x) = 6}
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Solve systems of linear equations algebraically

9 ‘ Exercises (13-24) ‘

P133

Solve each system of equations by using substitution.

13. x+5y=3 14 y=2r—10 @ 2a + 8= —8
3x — 2y =—8 (—2,1) y=—4r +8 (3,—4) = 3a—5b=22 (4,—2)
16. 0 — 3b=—22 17. 6x — 7y =23 18. 9c — 3d = —33
da + 2b = —4 (—4, 6) 8x + 4y = 44 (5,1) 6c+ 5d=—8 (—3, 2)

Solve each system of equations by using elimination.

19. —bw — 8z=—44 20. 4x — 3y =29 21. 3a+ 5b=-27
dw+ 6z=36 (—2,7) 4x + 3y = 35 (8, 1) 4a + 10b= —46 (—4, —3)
22. 8a—3b=—11 23. ba+ 15b=—24 24. bx — 4y = 30
ba+2h=-3 -1 1) —2a — 6b = 28 no solution 12x + 5y = —18 (1, —6)
25. MULTIPLE CHOICE What is the solution of the linear system? B
dx + 3y=2
4x — 2y =12

A (8, —10) B {2 C (—10, 14) D no solution
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10

Solve systems of inequalities by graphing.

Exercises (7-15)

F141

Solve each system of inequalities by graphing,.

1 x<3
y=—4

7. [AED

[}
=]
g

¥ Y

M 6x—2y=12
3x + 4y > 12

1. TP 4

L

4

X
~ 0 ;L

8. y>3x—5 y<—3x+4 10.
y=4 Jy+x>—6
10.
8. [ ANDEN *y i
l' \ rl
i | ,
- 5 ;.r - o 1 3 “t x . =
r e §
;-lf "L‘L s
’ A 4
| 4 0 ¥
12. —8x>—2y—1 13. 5y<2x+ 10 14. 3y —2x=—-24 5. y> —%:r +2
—4y=2x— 5 y—4x > 8 ‘Ij_él'— 1 by=—2x—15
7| 13. iy 14. L 15. [] Y
] 1 .
‘\h : -; . = - > Y
H."" 1 -"'I{".' - S
- QE\ J-.‘ﬂ = - J o) ; - N tx.
| X 1 =
] | 1 i
g ; <
; f -
1 * 4] A """-g.




11 Exercises (17-22) P167
Identify the property of equality of two matrices

Solve each equation.

17. [4x 3y]=[12 -1]
8. [2x 3 3z|=[5 3v 9]
1. [41] {11+1}
2y —1
_ —1.’::.]
1]

2x+ v 3
21 " 1=] =
[_1'— Jy] 13

4x — 3 3_1;‘

X+ 3y
3x + y

20.

S
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12 - Exercises (16-23) P221
Multiply, divide, and simplify monomials and expressions involving powers
16 20x4
Simplify. Assume that no variable equals 0. 17. —8h°¢> P
3.7 —1;335
16. (5x%~%)(4xy®) 17 (—20%)(4b%%) 8. =~ a’n’ 19. — —yz?
—Txyz 52 0715 aic? _

20. 21— 22. (n®)* n?0 23 2)F ™

EII?yEEE _3‘:‘,2 " 18a°p %3 Ebﬂf
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Divide polynomials using long division

‘ Exercises (SA-5D) ‘

p228

Use synthetic division to find each quotient.

5A. Bx* — 4 +x+4) + (x+1) gp 42— x4+ 1450

_ 3
BB. (8y° — 2yt — 162 +4) + (dy—1)  SB-W —dy—1+5—

5C. (157 + 8b* — 21b + 6) <+ (5b — 4) 5C. 352 + 4b — 1+ Ebz .

BD. (6> — 172+ 6¢c+8) = 3c—4)  5D.2c?—3c—2
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Solve polynomial equations by factoring.

‘ Exercises (30-35) ‘ P258

Solve each equation.

30. x*+xF—90=0
30. 3, —3, +i\/10

33. x4+ 6xF—91 =0
33. +/7. +1/13

3. xP—16x2 — 720 =0
31.6, —6, +2/\/5

3. x* + 216 =0
34.—6,3+ 3103

32, x*—7xi— 44 =0
32. +/11, +2i

35, 6dx" +1=10
1 1£n/3

—

4’ 8
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Exercises (17-24) P267
Determine whether a binomial is a factor of a polynomial by using synthetic substitution.

Given a polynomial and one of its factors, find the remaining factors of the
polynomial.

7. *—3x+2;x+2 (x—1)2 18 x4 +203 —8xr—16:x+2 x—2.x2+2x+4

3 20. x> —x2—5x—3;x—3 (x+1)?
19. x> —x2—10x—8;x+2 x—4,x+ 1 ¥ oxt= = dx—3 (k1)

22, 233+ T —53x—28:x—4 X+ 7, 2¢x+ 1
2. 203 4+ 17x24+23x—42:x—1 29.%x+6.2x+ 7

2. P+ —x—2x+2x=-1,x+1
23 x4+ - —3x—1

23.x+1.x2+2x+3
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Solve absolute value equations.

‘ Exercises (23-42)

P30 &P31

Solve each equation. Check your solutions.

23. |z —13|= 21 (34, —8)

25. 9=|d + 5| {4,—14)

27. 5|q + 6| =20 (—2,—10)

24. |w+ 9| =17 {8, —26)

26. 35 = |x— 6] {—29, 41)

28. —3|r+4|=-21 (3,—11)
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16 ‘ Exercises (23-42) P30 &P31

Solve absolute value equations.

1
29. 3|20 —4]|=10 {2) 30. 8|50 —1]=0 {E}

<3:'D3|3I—4|+3=‘5'’1a 32. 47y +2|-8=-7 {55
33. —3|3t—2|-12=—6 @

-5 N

34. =532+ 8|—-5=-20 {=5-3}
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Solve absolute value equations.

Exercises (23-42)

P30 &P31

35. MONEY The U.5. Mint produces quarters that weigh about 5.67 grams each. After the
quarters are produced, a machine weighs them. If the quarter weighs 0.02 gram more or
less than the desired weight, the quarter is rejected. Write and solve an equation to find the
heaviest and lightest quarters the machine will approve. |x—5.67|=0.02;

heaviest: 5.69 g;
lightest: 5.65 g

Evaluate each expression if = —8, r=—6, and f= 3.

36. 12— #3r+ 2| —36 37. 2q+|2r.r+q[23 38. —5t— g|8r —t| 393

Solve each equation. Check your solutions.

- 1 o d
39. 8x = 2|6x — 2| {15} 40. —6by +4 = |4y + 12| {__E

M. 8z +20=—|2z+ 4] {—1 42. —3y — 2= |6y + 25| {—3.—23

8 3
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17 Exercises (23-27) P87
Write an equation of a line given the slope and a point on the line

PERSEVERANCE Write an equation in slope-intercept form for the line that satisfies each set
of conditions.

4 4
23. passes through (4, 2), perpendicularto y=—2x+3 y= %.-'1’ 24. passes through (—6, —6), paralleltoy ==zx+8 y=3X + 2

25. passes through (12, 0), parallel to y = —%x —3y= —%x + 6 26. passes through (10, 2), perpendiculartoy = 4x + 6 y = —0.25x + 4.5

27. FINANCIAL LITERACY Julio buys a used car for $5900. Monthly expenses for the car—
which include insurance, maintenance, and gas—average $180 per month. Write an
equation that represents the total cost of buying and owning the car for x months.

27. y =180x + 5900
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Identify and use parent functions

Exercises (14-31)

FP106

14. translation of the graph of y = x*

17.

Describe the translation in each function. Then graph the function.

15. y=1Ix|—3

4. y=x"+4

up 4 units

A

\
\

4
/
/

1. y=x+2

translkation of the graph of y = x
up 2 units or kaft 2 units

¥

15. translation of the graph of ¥ = lxl
down 3 units

18. y = (x— 5)2

18. translation of the graph of y = x* right

5 units

¥

i

f_

\

/

\

/

16. y=x—1

16. translation of the graph of yr = x
down 1 unit or right 1 unit

F

19. y=|x+ 6]

19. translation of the graph of y = Ix

left & units
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Identify and use parent functions

Exercises (14-31)

FP106

Describe the reflection in each function. Then graph the function.

20. y=—x 21. y=—x" 22. y=(—x)?
20. reflection of the graph of 21. reflection of the graph of
¥ = x across the x-axis y = x? across the x-axis 22. reflection of the graph of
¥= x* across the y-axls
¥ ofr
7 : !
T Tk \ |
\ |
i )
{ \ !
'1 ) f
o X
/ ~. ;
f \ ‘
oY
¥ o
23. y=1—xI 24, y=—|x| 25. y=t=x)
23. reflection of the graph of 24, reflection of the graph of 25. reflection of the graph of
y = |x| across the y-as ¥ = |x| across the x-axis y = x across the y-axis
¥ orr ¥
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Identify and use parent functions

Exercises (14-31)

FP106

Describe the dilation in each function. Then graph the function.

26. y = (3x)? 27. y=6x 28. y=4|x]|
26. hhzurlznntzl C {:urnprz-islcun of 7. :??:aljrf;ﬂﬁl Eféh:tg :jp;l: 28, The dilation stetches the
the graph of y = x = X, _ _
than that of ¥ = x. graph of y = |x| vertically.
A tY4 ] f] T
{ §
] \ ;}'
o x /
" [/
1l ] v
] X ¥ i
20, y=|2x] 30, y—2x 31, =y’
’ 'IF o - f'f A7 3 - I_." = 2-

29. The dilatlon compresseas 30. The dilation compresses 3. vertical comprassion of the
the graph of y = |x the graph of y = x vertically; graph of y = x?
horizontallky. thie slope 15 not as steep as

- thatofy=ux.
j"n. - y N ¥ /E
ll.
f \
"u,l w
\
210 X
/ \mmmari
Lt A 7|
'."| . -. Jr
Q X Q X
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Perform algebraic operations with matrices Slisamall e dpe Sldas ol

Example 4

P172

Multiply matrices <Bsaacdl cipns

Exercises (4-11)

P18l

-9

vas|

_"iB - 34'\.

2

il

i

13]
=y

3(—9)
32)

|

1
-4 -8 [ -9
—4’ 2 —3}_3. 2
| —4(—4) --I[—-Bj'_{
| —4(2) —4(—3) |
16 33]_{—1:-' 36]
| —8 12 & —18
(16 = (=27 32-36
-8 =6 12—(—18)
3 —4

L =14 30

2 _[-4+ -8 e
2] anam={"% 8] Gina-sm-3a

3(12)
3(—6)

} GuidedPractice
-5

4 IfA = f
n

-_

3
o
9

5
—4

and B =

- LN 2

]. find =68 + 7A.
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Example 4

P172

Multiply matrices <ldsaaall s

Exercises (4-11)

P1E1

Find each product, if possible.

2 1] [-6 3
"'[.‘- —5]‘[—{; —-;J 5 [ g

b <]
G m—
e

n_a

1 G8 b
Lid s =
|

" &
|—_—~
Ll  [d

[ |

[=1 =10

(4] -3

Pl ™
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20 ‘ Exercises (35-40) P239
Identify general shapes of graphs of polynomial functions.
Complete each of the following.
a. Estimate the x-coordinate of every turning point and determine if those coordinates
are relative maxima or relative minima.
b. Estimate the x-coordinate of every zero.
€. Determine the smallest possible degree of the function.
d. Determine the domain and range of the function.
34. iy y| 35. [y p| 36. ¥]
/
Al r /E
/1A |
l [ \
0 X T /o} ] : [0 ]
H V7N u
[\ VANAY/ \ f‘\
V ¥ \k
Y ' r \/
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Identify general shapes of graphs of polynomial functions.

Exercises (35-40)

P239

37.

Complete each of the following.

a. Estimate the y-coordinate of every turning point and determine if those coordinates
are relative maxima or relative minima.

b. Estimate the x-coordinate of every zero.

¢. Determine the smallest possible degree of the function.

d. Determine the domain and range of the function.

4
\

ik

r
!

38.

1y

4

39.

24

[~ —
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21 Exampled P256

Solve polynomial equations by factoring.

T ‘Real-World EIEM]il ..} Solve Polynomial Functions by Factoring A small cube is cut out of a larger cube. The volume ”
. e s =aTo of the remaining figure is given and the dimensicns

If the small cube is half the length of the ]a_rggr cube This can be accomplished by factoring the cubic
and the figure is 7000 cubic centimeters, what should 2 polynomial x> — y°.
be the dimensions of the cubes? _'/
Since the length of the smaller cube is half the length
of the larger cube, then their lengths can be represented
by x and 2x, respectively. The volume of the object
equals the volume of the larger cube minus the volume
of the smaller cube.
(2x)3 — x? = 7000 Volume of object
8x% — x% = 7000 (20 = 8
7x = 7000 Subtract.
x? = 1000 Divide.
x® —1000=0 Subtract 1000 from each side.
(x — 10)(x% + 10x + 100) = 0 Difference of cubes

GEOMETRY Refer to the beginning of the lesson. nch cue fiews B e (e aminec 7

x—10=0 or x*+10x+100=0 Zero Product Property
x=10 x =—5+513

Since 10 is the only real solution, the lengths of the cubes are 10 cm and 20 cm.

} GuidedPractice

4. Determine the dimensions of the cubes if the length of the smaller cube is
one third of the length of the larger cube, and the volume of the object is
3250 cubic centimeters. 5 c¢m and 15 ¢cm




57. GEOMETRY The volume of the figure at the
right is 440 cubic centimeters. Find the value
of x and the length, height, and width. x = 8; 5, 8, 11







