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i CHAPTER

"Whé’t"‘-"'(bu"ll tearnk Skills & Concepts You Need for Chapter 1
~in Chapter 1 :
& Houtoavauate Add or subtract. Simplify answers if possible.

algebraic expressions 3.2 3.1 3,93 1,42, 1
1L 5+7 2.5+% 3'64'98 4.32+43.?—4-
® How to use < 9
exponential notation 5. % = % 6. % = 7 1%‘ = 3 87— ;
® How to use properties . Multiply. Simplify answers if possible.
of numbers in algebra
- 3.3 3 1,33 3 wal
9. 3%% 10.8x18 11.45><37 12.2w><33
o How to write
expressions and Divide. Simplify answers if possible.
evaluate formulas - E 3 1 1 1
13'ﬁ+]_ 14.Z+ 15. 3j+lz 16.3“-§
Add.

17. 0.5+ 035+ 1.5 18. 14 + 3.75 + 8.6 19. 1 + 0.02 + 0.2

Subtract. g

20. 7 — 4.38 21. 11.2 — 6.09 22. 89 - 0.76

Multiply.

23. 875 24, 075 25, 7182 26.  0.0004
X 6 %0.003 x 7.9 % .. BF

Divide. Round answers to the nearest hundredth, if necessary.

27, 7)8.1 .. 28. 0.08)396.7 29. 1.1)0.44
30. 382 - - . 31 0.065)333 32. 8)0.91

RN e

20.2.62

[=]
ibstituting (p. 4) for Chapter 1 5 16 21.5.11
rrms (p. 26) 15 10. 4;12 or ‘E‘iil1 22.8.14
ariable (p. 4) R 11.153 23.52.5
13 w25
thole numbers (p. 5) 2.52 L ;g 2303%5
3 73 .61.
3198 13.1 26.0.0228
4,155 y.§ 27.1.16
g 14.3. 28.4958.75
i 15.2% 29.0.4
&30 19.9 g? 95'1723 08
7.13 17.2.35 v
3 18.26.35 it
8.63 19,1.22
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You should determine whether or not your calculator follows the Order of
Operations. Calculate 3 + 4(2).

I ER B B
If your calculator displays 11, the correct answer, your calculator is
programmed to follow the Order of Operations.

If your calculator displays 14, you must always enter the operations in the
correct order to get the correct answer.

inte,

Q*%’e- -
Viie Extra Help
&7 On the Web
Look for worked-out
A examples at the Prentice

Mental Math Evaluate. Hall Wed site.
www.phschool.com

1. x + 6forx =7 2. 3+ yfory=9

3. m— 2form=12 4. 9 — hforh=3

5. t+ 24fort =11 6. 18 + x for x = 30

712 = ¥iorx =5 8. k—6fork =15

9. 4 —x—xforx=1 10. kK + 8 — kfork = 10
11. dhforh =12 12. 8mform = 3

13. 3tfort =9 14. 6yfory = 12

15. Zfory =2 16. £ for p = 30

17. B forh = 63 18. Lfor x = 16and y = 4
19. a — bfora=12and b = 3 20. mnform =3andn="17
21. p+ gforp="Tandg =9 22. form =36andn =9
Simplify.

23, 13+ 54+9 24, 64 + 16 + 8

25. 124+ 3—=7-2+8 26, 122X 3+9

27. 4+ 12X2—-8+4 28. 15 +5X5X0

29, 32 +8+4x3 30. 18 X2+9-3

15 Symbols and Expressions

s A R i e S
Exercises 14,72
1.13 15.6
2417 16.6
3.10 17.9
4.6 : : 18.4
535 19.9
6.48 20.21
T 21.16
8.9 224
92 23.19
10.8 24.12
11.48 25.9
12.24 26.2
13.27 27.26
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Jint

ir Analysis exercises,

ige students to consider
iecific misuse of either the
* properties or the order of
ons could lead to the

t results.

lete list of Error Analysis
ee the [ndex.

Ex€PCISES.

T A L T U AR

2le- 4 44.6
- 45.9
31 46. Answers may vary.
289 Ex 102 +8 -4 -6) =0
5q 2 47.Rob did not use the order of
operations. He added before
40. Z dividing.
41 5 48.C
42- 5 49.12and 5
43, W

pter 1 Introduction to Algebra

Evaluate.
31. 2x + yforx=5and y = 4 32. \3-4\, forx. =2andy =3
: 3 L gy :

3 e AR :
33. 3m + 4nform=2andn =6 34.l4)lorx.=4andy=8

35, 43 3b for g = 4and b = 2 36.;—2’:forp=6aﬂdq=8
B
Evaluate.

37.ﬁforn=12andm=4 38.%’fora=iand =8

40, b torg=Sandb = 15

2a

39, 52X

2y+1f0rx=7and.v=3

41 2x + 3x — dxforx =5 2.3 +3 +Sforx=6
x+y X
a3 =t +

;y[01'x= 12and y =8

4. 2+ (2x+y) —dzforx=3,y=2andz =1

45, "HTV - %forx =2andy =4
46. Critical Thinking Use each of the numbers 2,4, 6,8, and 10
exactly once, with any operation signs and grouping symbols, to write
an expression equal to 0.

47. Error Analysis When Rob simplified the expression 72 + 6 + 3, his
answer was 8. What was Rob’s error?

48. EESAIIE  For what value of x will %% - 2 _ xequal7?
A. 4 B.5 C.6 D.7

Challenge

49. The sum of two numbers, a + b, is 17, and the product of these numbers,
ab, is 60. What numbers do a and b represent?

50. Write as many of the whole numbers from 0 to 10 as you can, using
only the digit 4 with operation signs and grouping symbols as many or
(4 + 4)
=2
) )

as few times as you need to. For example,

8 Chapter1 Introduction to Algebra

Calculate.  51. 251 — 179  52. 307 + 94 53, 1824 + 32
54, 2.66 — 093 55. 574 + 836  56. (49)(3.04) 5.3 +2
58.3 -3 59.22-%  60.4+} 61. 13 + 23 Pre-Course
50.4-4=0 Ea Mixed Review

3=1 51.72

4+4_ 5 52. 401

4 53.57

4-3=3 54.1.73

4=4 55.14.1

4+3=5 56. 14.896

R 57. 1?:43-

4+4-4=7 58. 53

4+4=8 59. 2%

4+4+3=9 60.8

4+4+454- 10 61. 33
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14 Chapterl

_ 1-2 Exercises

A
Write an equivalent expression using a commutative property.
L. y+ 8. 2.x+3 3. mn 4, ab
5 9+ xy 6. 11 + ab 7.ab + ¢ 8.rs+t

Write an equivalent expression. Use the indicated expression for 1.

9. 2 Uscgfor 1. 10. % Use H for 1. 11. % Usc% for 1.
12. {5 UseZfor 1. 13. 55 Use ! for 1. 14. £ Use & for 1.
Simplify.

13 56 132 o) ab
15. i 16. 3§ 17. 1 18. 3 19. 2

x q_ 8a 20 3pq
20. 5% 21 gL 2. $& 23. 1700 .
s Sld 9nz 13rv 9abe 32prq
25. {75d 26. 1o, 27. Jvh 28. 3ab 29. dgrp
B .

Tell whether each pair of expressions is equivalent.

30. 3r +5and3 -5 + 1 31. 4xand x + 4

32. bxy + bx and yxb + bx 33. ab + bcand ac + db
34. a+c+e+ gandea + cg 35. abc+deanda-b-c-ed

Simplify.
33sba 36+ 2rh 3« (dxy) - (5)
36. 7 (11a) 37. 3 (9hg) 38. 3760 - (@)

dab

39. Critical Thinking Find two expressions that simplify to =~

Challenge

40. Mathematical Reasoning Is there a commutative property for
division of whole numbers? If not, give a counterexample. A
counterexample is one case where a rule is false.

. Mixed Review

Simplify. 4L 12 +8+2 42,16 + 8-2+ 4 43. 3+ 46 11

Calculate. 44.2+3  45.3+%  46.(31)(002) 47.9F PreCourse

Introduction to Algebra

A T

10- 770
11.599

g e

st
13. 5%
Ul

1
15.3

Introduction to Algebra

16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

oo &1 8- ©° S

v T —‘|
=~
Ly

K FR T e S B L ‘L%Eﬂ,&ﬁi‘)}:‘aﬂi:a:fmiL‘“&'j.ﬁr;z_}.ﬂ;;j&w!uﬁ‘ﬂ%'}“%mm

9z 5
26:767 38.3
27. _13_3;]( 39. Answers may vary.
8ab 4abd
28.3c 2enidiet
29.8 40 No, 12+ 4+ 4.+ 12
30. No
31. No Mixed Review
32. Yes 41.16
33. No 42.1
34. No 43. 42
31
3h: ;’se; 44. 75
3sb 15
36. 2 45. 4%
37.3 46.0.062
47, 0.48




m Evaluate each expression.

m yt+3fory=2 m m> + S5form =
yt+3=244+3 m+5=4+5
=2:22-2+3 =4-:4-4+45
=16+ 3 64 + 5
=19 =69

Try This Evaluate each expression,

m. x> + 2forx =3 n.n + 8forn=2

When an expression inside parentheses is raised to a power, everything
inside the parentheses is the base. Compare 343 and (3{:)3.

a is the base
3a isthe base

3a® means3-a-a-a
(3a) means (3a)(3a)(3a)

EXAMPLES BaANETES
m (3a)* fora = 2

(3a)* = (3a)(3a)(3a) 3¢*=3-a-a-a
=(3-2)(3-2)(3-2) =3:2-2:2
=6:6-6 = 24
= 216
Try This Evaluate.
0. (2x)%for x = 4 p- (5y)3fory =2 q. 3x2 forx = 3

You can evaluate expressions like y? + 3 for y = 2 on a caleulator with an
exponent key. Calculate 23 + 3.

D 1.3 Exercises

A

What is the meaning of each expression?

L2 %5 3.8 4. 13 5. a° 6. 5y
Write using exponential notation.

7.10-10+10-10-10 - 10 8.6:6:6-6 L 10 S

10. 40 p.y-.y IL5-m-m-m-m

12 D249
2.5:5 .5

3.3

3050
5.a+a-+-a
6.5y yyry
7.108

8. 6%

9. x>

10.4y3

11.5m%

12.2n°

3. PRACTICE/ASSESS
LESSON QuIZ
Write ‘an equivalent expression wit
exponents.
153
55 kih
2.2a3
2va-ata
3. Write using exponential notati
R A il
4
4. Write using exponential notati
S JRllc B R MU
32a%h
5. Simplify to a form without
parentheses, (3z)?
{32) <.(32) =3z-32=3 2=
3+3uzz =972
6. Evaluate s® fors = 2.
PA S pa el el ST
7. Evaluate u? + 1 foru = 4.
424 1 =16+1=17

Assignment Guide

To provide flexible scheduling,
lesson can be split into parts.
W Core 1-12, 30-33
Extension 36, 37, 40
% Core 13-29, 34, 35
Extensions 38, 39, 41

Use Mixed Review to maintain s

\ntg,,

&

= o
N

Extra Help
On the Web

Look for worked-out

examples at the Prentice

Hall Web site.
www.phschool.com
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Evaluate each expression.

13. m*form =3 14. x8forx =2 15. plforp =19
16. xPforx =10 17. x* — 8forx =4 18. y15 + 4fory=1
™ 19. 2 +2forx=4 20, y2—3fory=5 2L 3miform=1
22, 4x%forx =3 23, 2ntforn =2 24, (4x)3forx =2
25. (2a)* fora =3 26. (5n)*forn =6 27. (6y)*fory =2
B

28. Evaluate (2ab)? fora = 2and b = 4.
29. Evaluate (3mn)® form = 2and n = 0.

Write with a single exponent.

sy

5_3_.3.3_.3.3_ A,
~3ig-2 2 =3.3=3

For example,

B- 33
10° 107 54 46
30. —5 3 5 32. = 332
10° 10 5 g*
_ e 34, BEvaluate x°y2 + zxforx =2,y =1,z =3.
| 35. Critical Thinking Does x¥ = y* for all whole numbers x and y? If
Point o yes, justify your answer. If no, provide a counterexample,
::;S: ;Baiﬁueﬁ::fc;‘““ decide 36. Mathematical Reasoning Square any number, then double the
onship 3 result. Is your answer always, sometimes, or never greater than the result of
Sicase. 252 = (2%)9) doubling the number, then squaring it? Justify your answer.
Tue icr all valuels of x, : 37. Error Analysis Elaine wrote in her math journal “The square of any
rue for some values of x and number is always greater than the number.” Find a counterexample to show

se for some other values of x, or
rue for no values of x.

nay wish to point out that
ying “always true" or “never

" requires a convincing

ment about all possible cases.
fying “sometimes true,” :
ires only one true example
one true counterexample.

that Elaine’s statement is incorrect.

Challenge
= 38. Find yx!* forx = 13and y = 0.

39. Find x*102forx = Lland y = 3.

40, 10?7 is 1 followed by how many zeros?

; i : 41. Find (x»)2if x = 3.
mplete list of "sometimes,
never” exercises, see the Index. R L e

| Mixed Review '
Calculate, 42.8%+23 43.13 -3 .3 +3 45.5x23 PreCourse

Evaluate. 46,2(m + n)form=7,n=1_ 47.(3+ nnforn=2 11

i 7 7 96 ) 18x 3ab 7]
S[mp][fy, 48. 36 49, 12 50. 3rs 3 I Zx; 52. ;2?) 1-2

18 Chapter 1 Introduction to Algebra

Crmomassre PSSR B
22.36 34.14

4o Mixed Review B
EY&YCISFS 23.32 35, No; for example, 2° = 8 and 4211 51.9 a
Ia 3__1 24,512 322 g '? Y ;.
}L}'_ o 25.1296 36. Never: (2x)2 = 4x% and g 52.3
w 26. 900 2055507 44, 1
15 14 57. 90,736 4x% = 2x% for all x. in
. © 28: 4056 3 ):nsw;ars ;nilg var%;, 45 12%
T d ample: 1; 17 = 1.
17 QL,'D ig ?02 38.0 46. 16
: 39.9 47.10
;%‘“‘ 8@ 31.10° 40,127 48.1
3252 41.81 %53
AU R ArE 33.8% e
50. 5¢
Z.l - 3 8s .

Chapter 1 Introduction to Algebra
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{ACTICE/ASSESS

N QUIZ

te:

52

25:=:75

__1)3

=:8

te:

+ 2)fora = 4 ;
(4+2)=5:6=30
— 3)x — 5) forx =7
~3)7 =5 =4:.2=8

+3 £

¥ forx =4
+i3 16:+3 1
-4

8 T Ve
e associative property to write an
ilent expression.
+i(3 +.0)
+ 3)+c
ay
&)

signment Guide

provide flexible scheduling, this
ison can be split into parts.

Core 1-16, 17-29 odd

Extension 50-53

Core 18-30 even, 31-34
Extension 55, 56

Core 35-49

Extension 54, 57

;e Mixed Review to maintain skills.

\nte,,
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: B Extra Help
: é&‘l 3
nvo?i.,w"’ On the Web
| Look for worked-out
examples at the Prentice

Hall Web site. &
www.phschool.com

22 Chapter1

Try This

p.Ex.4- (u-toru- (41t or
t:{4 - u)

g-Ex.r+ (5 + 2or@+5) +r
or(r+5)+ 2

Exercises

.400
324
.80
54
11
14
81

Nouipwn =

Chapter 1 Introduction to Algebra

BT WIITEN  Use the commutative and associative properties to write

three expressions equivalent to (3 - x) - y.

B x)-y=3-(x-y) Using the associative property first
=3:(y+x) andthenthe commutative property
(3:x)+-y=y-(x+3) Using the commutative property twice
(3-x)+y=ux-(y+3) Using the commutative property, then the
associative property, and then the
commutative property again
Try This  Use the commutative and associative properties to write three
equivalent expressions.
p.4-(t-u q.r+ (2+5)

1-4 Exércises

A

Mental Math Calculate.

1. (5 4)? 2. (63)° 3. 542 4. 632
5.7+ 22 6. 5+ 3% 7. (14 2)2 8. (5 + 3)2
9, (5 - 2)? 10. (3 — 2)? 11. 10 — 32 12, 16 — 42
13. 12 -28 14. 30 — 33 15. (2 + 3)3 16. 323
Evaluate each expression.

17. 5x2 —4forx =4 18. 3a® + 2fora =1

19. (5y)3 — 75fory =2 20. (7x)2 + 59 forx = 3

21. 3(a + 10) fora = 12 22. b(7 + b)forb =35

23, (1 +3)fort =4 24. (12 — w)’ forw =7

25. (x + 5)(12 = x)forx =7 26. (y — 4)(y + 6) fory = 10
27. "’;v3f0ry=5 28. %forx=5

29, Wt porop =4 30. Bgbrorb =5

Use the associative properties to write an equivalent expression.

3. (a+b)+3 32.(5+x)+y 333-(a-b) 34, (6-x)-y
Use the commutative and associative properties to write three equivalent
expressions.

35. (a+b) +2
38. 6+ (x+Yy)
41. 7-(a-b)

3. 3+x)+y
39, (x+y)+3
2.5 (x"y)

37. 5+ (v + w)
40. (a-b)+5
43, 2-¢c-d

Introduction to Algebra

8.64 S 22.60
9.9 23.343
1 24.125
11.1 25. 60
12.0 26.96
13.4 27:%
14. 3 11
15.125 28.5
16.24 29.1
17.76 30.3
18.5 31.a+ (b+3)
19.925 325+ (x + )
20.500 33.3:a): b
21.66 34:6 - (x+ ¥)

R O e R TR U TN R R T T TR S

-




B
Use the commutative and associative properties to write two expressions
equivalent to each expression.

44. (4a+2)+ b
47. (6m)(np)

Find a replacement for the variable for which the two expressions are not

45. (7-m)-n+3
48. 2(x + 3)y

46. (5x3+2)+6
49. 5+ (3+7y)+ 4

equivalent.

50. 3x2% (3x)? 5L (a +2)% 4% + 23
6

52 1‘_:{_2 x 53, i;yz

54. Critical Thinking TIfitistruethat A+ B=25and (A + C) + B
= 85, what is the value of A + (C + B)? of C?

Challenge

55. Mathematical Reasoning Evaluatea — (b — ¢)and (a — b) — ¢
fora = 12,b = 7, ¢ = 4.1s there an associative property for subtraction?

56. Mathematical Reasoning EBvaluatea + (b + ¢)and (a = b) + ¢
fora = 32,b = 8,and ¢ = 4.Is there an associative property for division?

57. Mathematical Reasoning Suppose we define a new operation @
on the set of whole numbers as follows: a @ b = 2a + b. For example,
4@5=2(4) +5=13.

a. Determine whether @ is commutative for whole numbers. That is, does
a@p = b @ g for all whole numbers a and b?

b. Determine whether @ is associative for whole numbers. That is, does
(a@b) @c = a@(b@ c) for all whole numbers a, b, and ¢?

" Self-Test

Sy 5

g On the Web
Check your progress. Look
for a self-test at the

Prentice Hall Web site.
www.phschool.com

i Mixed Review

Calculate. 58, 12§ + 73  59. 32 + 5} 60. 8% + 33

6L 33 -2} 62 fx% 63. 11 x 14 64. 375X 03  Pre-Course
Simplify.  65. ?% 66. 32 . 67. fmn 68. 2]31:} 12
Evaluate.  69. (34°) fora =5 70. 4y2fory =7

7L 2w? — 9 forw = 2 2. 4r+%forr=4andr=8

73. 3(m + 2n) form =4andn =3 74. 2a + Sbfora=2andb =6

75. 32 T fors = 1andt = 5 76. £3Xforx =7
. u_; 2 forw = 6and z = 78, & gyk forx=4andy=1 /3
1-4  The Assoeiative Properties 23
Exercises 39.{y-3)-x 44.(a -4 + b) + 2
35.(2 + b) +.a X+ (3-y) (b + 4a) + 2
(2+a)+b y-ix-3) 45.7 «{n-m) + 3
b+ {a+2) 40.(5-a) - b 3+ m-G-n)
36.(y + 3) +x b-(a-5) 46.(2 + 6) + 5x3
34 (y+x) a-(5-h) 2+ (553 + 6)
X+ (3+y) 4l.a-(b-7) 47.6{mp)n
37.v + (w +5) @-7) b mien)p
5+ w) + v b:(7:a 48. (x + 3)2y
w+ (5 + v) 42.(x - 5) . y (X + 3)y - 2
38.x + (y + 6) (Srypn X 49, (3 +5) + 7y + 4
Y+ (6 + x) ye(5x 543+ 4+ 7
(x + 6) +y 43.c-(2-d) ANswers may vary.
d+{c+2) 50. Any number except 0
2:{d+q)

Math Point

Use Exercises 55 and 56 to
reinforce the idea of
“counterexample” (see p. 14,
Exercise 40). Remind students th
to be a “property,” an assertion
must be true for all possible
examples. A single
counterexample proves that the
assertion is false.

51
52.
53

54.
55.
56.
57.

~Any number except 0 or =2

Any number except 2

. Any number except 1. 0 is not

acceptable.

85, 60

9;1; No, 9 # 1

16; 1; No, 16 # 1

a.Nog;2@3=7and3@2 =28

b.No;(1@2)@3 = (4 @ 3)
=1iand1 @ (2 @3)
=1@7=9

Mixed Review

58.
59.

60.

61.

B2 %

63.
64.
65.

66.
67.

68.

69.
70.
79.
72.
73.
74.
75.
76.
77.

193

1-4  The Associative Properties



p 1-5 Exercises

Use the distributive property to write an equivalent expression.

1. 2(b+5) 2. 4(x + 3) 3.0 +07

4. 6(v +4) 5 3(x+1) 6. (x + 8)7

7. 401 +y) | 8. 9s+ 1) 9. 6(5x + 2)

10. 9(6m + 7) 11. 7(x + 4 + 6y) 12. (5x + 8 + 3p)4
Factor.

3. 2x + 4 14. 5y + 20 15. 30 + 5y

16. 7x + 28 17. 14x + 21y 18. 18a + 24b

19. 5x + 10 + 15y 20. 9a + 27b + 81 21, 14c + 63d + 7
22. 4y + 10 + 8x 23. 9r + 275 + 18 v 24, 24x + 72y + 8
Factor and check by multiplying.

25, 9x + 27 26. 6x + 24

27. 9x + 3y 28. 15x + 5y

29, 8a + 16b + 64 30. 5 + 20x + 35y

31. 11x + 44y + 121 32. 7 + 14b + 56w

33, 5x + 10y + 45z 34, 9p + 3g + 27r

Collect like terms.

35. 9a + 10a 36. 12x + 2x

37. 10a + a 38, 16x + x

39. 2x + 9z + 6x 40. 3a + 5b + Ta

41, Tx + 6y + 9y? 42. 12m? + 6q + 9m?

43, 41a + 90 + 60a + 2 44, 42x + 6+ 4x + 2

45. 8a + 8b + 3a + 3b 46, 100y + 200z + 190y + 400z
47, 8u? + 3t + 10t + 6u® + 2 48. 5+ 6h + 1 + 8 + 9h
49,23 +5t+ Ty +t+y+27 50. 45 +90d + 87 +9d + 3+ 7d
5L b+ 1b 52. 2x + 4x

8.2y +3y+y 54. Ja + a + 5

Simplify each expression. Collect like terms as needed.

55. 4x + 5y + 6x 56, 6z + 3k + 9z

57. 4p2 + 2p + 4p + 8p? 58. 2m + 3mn + 2m + mn

59. Txy + 3y + 6x + 2xy 60.

A RN S WA S T T

Exercises

1.2b +10
2.4x+ 12

b i e

4.6v + 24

5.3x% +:3

6. 7x + 56

7.4 + 4y

8.195+49

9.30x +12

10. 54m + 63

11, 7% + 28 + &2y
12:20x +232 £312p. <.
13.2(x+:2) )

I P P e S TR

6tp + 3t + 92 + 2tp

1.5 The Distributive Property of Multiplication Over Addition

14. 5{y ~ 4)
15.5(6.+ ¥)
16, 7{x + 4)

17, 72X+ 3))
18.6(3a + 4b)

19. 5(x +:2 4+ 3y)
20.9a + 3b +9)
21.7(2c + 9d + 1)
22,22y + 5+ 4x)
23.9(r + 3s + 2)
24.8(3x + 9y + 1)
25.9(x + 3)

26. 6(x + 4)
27.303x + ¥

\nte,,

%
@5’ Extra Help
.jr* On the Web

Look for worked-out

examples at the Prentice

Hall Web site.
www.phschool.com

' Multiple Choice

Choose the best
answer.

| 1. Which property is
shown by this
equation?
5443 :4)=(5-3) <4 |
1A Commutative ¢
property of i
multiplication
B Associative
property of
multiplication
C Commutative :
- property of '
addition
D Associative '

property of
addition

2. Simplify the
expression i
3@x+7) +7(5x +2). |
F 17x+ 24
G 41x+ 35 !
H 41x+9

J T6x f

i ninnsimommne s tarmomr n nime!

1. B; Algebra 1.0
2. G; Algebra 1.0

27

28.5(3% + ¥)
29.8(a + 2b + 8)
30.5(1 + 4x + 7y)
31, T1(x +dy +11)
32.7(1 4+ 2b +:8w)
33, 5(x + 2y + 92)
34.33p + g +9)
35.19a

36. 14x

37.11a

38. 17x

39, 8x + 9z
40.10a +5b

41, 7x + 15y2

Assignment Guide

To provide flexible schedulir
lesson can be split into parts
¥ Core 1-12

Extension 67-68
¥ Core 13-34

Extension 65, 66, 69, 70, 7
¥ Core 35-60

Extension 61-64, 72-75

Use Mixed Review to mainta

42.
43.
L 46x +'8
45,
46.
47.
48.
49.
50.
B3
52.

53.
54.
55.

56.
57;
58.
59.
60.

21m? + 6q
101a + 92

1a '+ 11b
290y + 600z
1402 + 136+ 2
13 Lsh it
50 +:6f. 1.8y
135 + 106d
iborb
1x-0r X

By or 3l
1—23& or E%a
10x +: 5y

15z + 3k
12p% + 6p
4dmn + 4m
Oxy' + bx + 3y
8pt + 12t

1.5  The Distributive Property of Multiplication Over A



ixercises

1L 9x 27

i2. 14m?2 + 28
13.12a 4+ 16b

Wi 22x + 28y +12
5.a. PO+ rt)

b. $412 69.

6. a. 17(x+ 2);
17010 +2) = 17(12) = 204
17(10) + 34 = 170 + 34 = 204
b. Yes; distributive property
7. No; when either x or yis 0.
8..(b'+ cja = al(b + cj by the
commutative property of multiplication;

'8 Chapter 1 Introduction to Algebra

B

Simplify each expression.

61. 4(x + 3) + 5(x + 3) 62. 7(m® + 2) + 1(m? +2)

63. 8(a + b) + 4(a + 2b) 64. 4(5x + 6y + 3) + 2(x + 2y)

65. a. The money you deposit in a bank is called the principal. When you
deposit money in a bank and earn interest, the new principal is given
by the expression P + Prt,where P is the principal, r is the rate of
interest, and 1 is the time. Factor the expression P + Pri.

b. If $400 is invested at 3% interest, find the new principal at the end of
one year by substituting P = 400, = 0.03,and ¢t = 1 in the expressio
in part (a).
66. a. Factor 17x + 34.Then evaluate both expressions when x = 10.
b. Do you get the same answer for both expressions? Why?
67. Critical Thinking Does (x + y)* = x% + y? for all whole numbers
When are the expressions equal? Explain.

68. Crirical Thinking You know that a(b + ¢) = ab + ac for any

numbers a, b, and ¢. Use this fact and the properties introduced earlier tc

write a paragraph explaining why (b + ¢)a = ba + ca is also true for any

numbers a, b, and c.

Mathematical Reasoning A student factored ax + ay + bx + by

as a(x + y) + b(x + y). Another student factored the same expression a

x(a + b) + v(a + b). Are both answers correct, or is one of them

incorrect? Justify your answer.

69

Challenge
3at+6
2a + 4

. . : 3 4x + 12
71. Find a simpler expression equivalent to 5— g-yf

70. Find a simpler expression equivalent to

Collect like terms, if possible, and factor the result.

72. x + 2x2 4 3x3 + 4x2 + 5x g
73. g + qr + qrs + qrst

74, 21x + 44xy + 15y — 16x — 8y — 38xy + 2x + xy

75. Simplify a{l + b[1 + ¢(1 + d)]}. (Hint: Begin with ¢(1 + d) and work
outwards.)

Mixed Review

Calculate. 76. (4-3)2 1771.6-22 178.(3-2)°% 79.8-23 14
simplify. 80,522 gLk s21% 83X o
Evaluate. 84. 6(t + 4)fort =2  85. w(5 + w) forw =3

86. k'fork=5 87.(x+3):-(5—x)forx=2 1

28 Chapter 1 Introduction to Algebra

——

a(b + ¢) = ab + acbythe
distributive property;

ab + ac'= ba + ca by the
commutative property of
multiplication. Thus,

(b + c)a.=ba + ca.
Both answers are correct.
ax-+ ay & bx + by =
a(x+ y) +blx+ ¥ and
ax+ ay -+ bx + by =

ax 4+ bx+ay + by =

Xxa +-xbiya + yb=
x(a+ b) + y(a +b):

70.3 80. 4y

7.4 81. 35

72.6x + 6x% + 33 = 82.5
3x(2 + 2x + x%) 83. 8x

73.g{1 + r+ rs +.r51) 84. 36

74.7% + Ixy + Ty=T0c +xy +y) 8524

75.a + ab 4+ abc + abcd 86.5

87.15

Mixed Review

76. 144

77.48

78.1

79.0




Teach the Mathematics (continuec

halkboard Examples
[rite as an algebraic expression.

1.

2.

w

B~

the sum of xand 2

X2

the sum of a number and 3

n-+3

Other variables could be used inste:
of n.

. six more than a number

n+.6

. nine less than a number

n:==9

. twice a number

2n

. half of a number

1 a
Znor;

.the product of uand v

uv

. Let d be the number of dimes. There

are 7 fewer nickels than dimes. Write
an expression for the number of
nickels.

=i

. Let w be the width of the table. The

length is three times the width. Write
an expression for the length.
3w

PRACTICE/ASSESS

ESSON QUIZ
Vrite as'an algebraic expression.

1.

2.

3.

five more than x
X1 F15

-seven less than a number

i
five times a number
5n i

4. a number divided by 2
n

5§

2

Let m be the number of miles Malia
ran. Laurel ran 3 miles further than
Malia. Write an expression for the
distance Laurel ran.

maki3

Assignment Guide

W Core 1-51
Extension 52-63

Use Mixed Review to maintain skills.

[~1$

2G- 30
Yo — s

a Help
the Web

ad-out
exampies aw «..€ Prentice
Hall Web site.
www.phschool.com

30 Chapter1

Try This

i. Let a be the amount of money Barbara has. Barbara divides her money
among 7 people. Write an expression for the amount each person receives

j. Let ¢ be the number of coins. Ilene has 24 fewer stamps than coins. Write
an expression for the number of stamps she has.

1-6 Exercises

A

Write as an algebraic expression.

1. 6 more than b 2. 8 more thant
3. 9lessthanc 4. 4lessthand
5. 6 greater than g 6. 11 greater than z
7. b more than a 8. c¢more than d
9. xlessthany 10. ¢ less than A
11. x added tow 12, saddedto ¢
13. m subtracted from n 14. p subtracted from g
15. the sum of r and s 16. the sum of d and f
17. twice x 18. three times p
19. 5 multiplied by ¢ 20. 9 multiplied by d
21. the product of 3 and b 22. x divided among 5
23. double A 24, half of x
25. y fewer than x 26. n more than 6
27. 5 less than m 28. g less than p

29.
expression for Robin’s age.

Let a be Connie’s age. Robin is 5 years older than Connie. Write an

30. Let p be the number of points the Tigers scored. The Lions scored doubl
the number of points the Tigers scored. Write an expression for the

number of points the Lions scored.

31. Letm be the amount of money Bob

had before he went shopping. Bob

spent $4.50 while shopping. Write an expression for the amount Bob hac

left after shopping.
32.

Let  be the total amount Rosalie spent for blouses. Each of the 5 blouse

cost the same. Write an expression for the cost of each blouse.

33.

Let a be the amount Greg earned last week. Greg earned $45 more this

week than last week, Write an expression for the amount he earned this

week.

Introduction to Algebra

Exercises
1ibiE 6
20t 8
39
4,d -~ 4
5.9+ 6
6.2+ 11
Toaib
8.d +ic
Qiyiix

0 Chapter 1 Introduction to Algebra

1w +ix 25
] . e 26
13.n=m 27
14.q~p 28
I58E RS 29
16.d 4 f 30
17. 2% 31
18. 3p 32
19.5t

20. 9d 23
21.3b

22.%

23.2h

X=y
n+.6
.m—=5
pP—q
a.+5
2p

m. — $4.50
b4

o

a + %45




34. Letn be the number of magazines Scotty sold. Sherry sold half as many
magazines as Scotty. Write an expression for the number of magazines
that Sherry sold.

35. Let w be Tom’s weight last week. Tom lost 2 pounds this week. Write an
expression for Tom’s weight this week.

36. Leta be the amount Gil has left after buying a record. The record cost $8.

Write an expression for the amount he had before buying the record.

37. Let K be the amount Kelly earns. Geri earns three times as much as
Kelly. Write an expression for the amount Geri earns.

38. Let w be the width of a racing-
eight crew shell. A racing-eight
shell is 32 times as long as it is
wide. Write an expression for the
length of a racing-eight crew
shell.

39. Let 1 be the total amount of
money collected, The total
amount was divided evenly
among 4 charities. Write an
expression for the amount
received by each charity.

40. Let d be the distance Paul ran. Mg N .
Steve ran a third as far as Paul. A racing-eight shell is 32 times as long as it is wide. How long is a 22 in.-wide shell?
Write an expression for the (See Exercise 38))

distance Steve ran.

41. Let R be Randy’s age 3 years from now. Write an expression for Randy’s
age now.

Write as an algebraic expression.
42. a number x increased by three times y
43, anumber y increased by twice x
44. anumber a increased by 2 more than b
; 45, anumber that is 3 less than twice x
%- 46. a number x increased by itself
‘ 47, the area of a rectangle with length / and width w

‘;f_f 48.- the perimeter of a square with side s
; Evaluate,
256y
49. —312% fory=1land x = 4
y+x 3y
50 ‘:—1 + x'\'forx =2andy =4

-+a—é—bf0rr:=3andb=4

Exercises

44.a + (b + 2)
34.3 45.2x -3
359 12 46, x + x or2x
36.a - $8 47. lw
37.3K 48, 115
38.32w 49,2
Photo caption: 58 ft 8 in. 50. 21
39, Jtort 5.5
40, %d or g
41.R - 3
42.x + 3y
43y + 2x

1-6 * Writing Equations

31

1-6  Writing Expressi
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Evaluate I—;—'v when

52. y=2andxis 14 53. x

54. y = 8 and x is twice y. 55. x

s6. Critical Thinking Describe a real-world situation that could be
translated to the expression 25a + 10b.

7. Multi-Step Problem Let x be the number of students in the art club,

a. All but 6 students in the club went on a field trip. Write an expression
for the number of students on the field trip.

9 and y is three times x.

64 and y is half of x.

b. When the students got to the museum, they were divided into three
groups of equal size. Write an expression for the number of students

in each group.
¢. Four students from another school joined the group that Ed was in.

Write an expression for the number of students in Ed’s group.

d. Before lunch, some students (not including Ed) left Ed’s group to
go to a special exhibit. The number of students that left was equal
to one-ninth of the number of students in the art club. Write an

expression for the number of students that remained in Ed’s group.

.

e. There are 27 students in the art club. How many students were in Ed”
group at lunchtime?

s8. Critical Thinking Let n be a whole number. Tell whether each
expression always represents an odd number. Justify your answers.

a, 2(n + 1) b. 2n +1 € 10 —:1 d. 11n
Challenge
59, Letw + 3 represent a whole number. Give an expression for the next

whole number after it.

60. Let d + 2 represent an odd whole number. Give an expression for the
preceding odd number.

61. The difference between two numbers is 3. One number is t. What are twr
possible values for the other number?

62. Two numbers are v + 2and v — 2. What is their sum?
63. Two numbers are 2 + w and 2 — w. What is their sum?

Evaluate. 64.4c2forc =6 65. 3t*fort =2  66. (4x)2forx =3 1
Factor. 67.3x+6 68.20a +30b 69.8 + 16x + 40y [-5

Collect like terms. 70, 14c + 8 7L 4a+7b+8a 72 le+ Zc

7.3y +Ty+y 74. 1d + 3d 75. 5+ 7c+4 IS

32 Chapter1 Introduction to Algebra

Exercises 57.a.x— 6
52.4 L x=6
539 3 ;
54.6 (e
5524 dx—6+4_£
56. Answers may vary. Sample: The total g 2
cost in cents of a items at 25¢ each e. 8 students
and b items at 10¢ each. 58.a. No; letn=9;2(9 + 1) = 20

32 Chapter1 Introduction to Algebra

b. Yes; 2n is always even
because it has a factor of 2,
so 2n + 1 is always odd.

c. Yes; 10n is always even, so
10n — 1 is always odd.

d. No; let n = 10; 11(10) = 110

59w+ 4 v Mixed Review
60.d 64.144

6.t +3,t—3 65. 48

62.2v 66. 144

63.4 67.3(x + 2)

68. 10(2a + 3b)

69. 8(1 + 2x + 5Y)

70. 22c

71.12a + 7b

72.¢c

73. 11y i
74.d i

75:.9: %+ T¢c

5 e 4 pLr 4 : /




'RACTICE/ASSESS

ON QUIZ' 2 ._
whether the following sentences are
false, or open. i
=20
ipen
(4+2) =20
alse
olve3x — 7 = % for the replacement

st (2,4, 5). -
he solution setis {4}. !

» mentally. The replacement set is all

WA Each pair of equations is equivalent. What was done to

the first equation to get the second one?

El 4&:=2
Ay 20

e S et 3

Both sides of the first equation were divided by 4 to get the second
equation.

z3x =8
$x=16 2-1x=2-8

I3 taaf—

Both sides of the first equation were multiplied by 2 to get the second

le numbers. equation.
+6=8 x=2
x = 36 =6 . ; U ;
A i L Try This Each pair of equations is equivalent. What was done to the

) i i ?
his pair of equations is equivalent. first equation to get the second one?

Vhat was done to the first equation jo x+8=20 k. 2x — 4 = 56 L 6x =42
o get the second one? i x+12=24 2x — 9 =51 3x =21
2-3=x
2383 = 3 ‘"' :
i was subtracted from both sides. 3 ,, Extra Help 1 7 E S

=4 EXercises

%‘ On the Web

Look for worked-out s 4

examples at the Prentice A "
Hall Web site. State whether each sentence is true, false, or open.

\ssignment Guide
‘o provide flexible scheduling, this

esson can be split into parts. _ www.phschool.com 1.2+3:5=25 2. By =ih=5 3.934+8=16
¥ Core 1-3 ¢

Core 4-18, 28-36 8 Solve for the given replacement set.
¥ Extension 45-49 4 3n+2=23(5709) 5. 6u—2=46{5,6,8)

Core 19-27, 37-42

g Extension 43, 44

6. 2m2 — 1=7{1.3,2} 7. ¥ + x = 0{0,100, 1000}

Jse Mixed Review to maintain skills.

; 8. 8—n=2n(l,24}
Mental Math

9. t— 8 =4 — 44 (8,12, 18}

Solve mentally. The replacement set is all whole numbers.

10. x + 10 = 20 1. m+7=30 12. x-7=12
13. y—8=19 14. 6a = 54 15. 8y = 72
6. =5 17.§=6 18. d + 98 = 100

Each pair of equations is equivalent. Tell what was done to the first equation
to get the second equation.

19. 3x - 5=12 20. 4r+ 3 =12
3x = 17 4r=19

21, &+ 5 =12
x—5=2

36 Chapter 1 Introduction to Algebra

o RS A T~ R i AT S T i e b 0 s o A e L e i
Try This 6.{2} 20. 3 was subtracted from both

j.'4 was added to both sides of 7.10] sides.
the equation. 8. No solution 21.10 was subtracted from both

k. 5 was subtracted from both 9.{12} sides.
sides of the equation. 10.x. = 10
. Both sides of the equation 1h.m = 23
were divided by 2. 12.x = 19
13,y = 27
Exercises 14.a =9
1. False [
2. Open 16. %= 30
3 e 17.¢:=:48
4.(7) 18.d = 2

5. (8] 19.'5 was added to both sides.

Chapter 1 Introduction to Algebra




22. 12x = 36 23, & 4. % =3

4x =12 r=24 3y=15
2. =4 2. 5=1 27.7=%

x=732 15=n 28 = 2y
B
Mental Math Simplify; then solve mentally. The replacement set is all
whole numbers.
28. 5x +3x =24 29. 9y + 4y = 26 30. 6t + 3t =0
3.3 +4=31 2%y +3y=2 33, 20x — 6x = 7
34, 1%4 = 10 35. 8k =10 36. 42 =0

“What can be done to each side of the equation to get the variable alone on
one side of the equal sign?

37. x— 12 =34 38. g +34=060" 39, 3x =23
40. 5v = 35 41. é =12 42. % = 14
Error Analysis A student made the claim that each pair of equations

below is equivalent. Explain why the student is incorrect.
43. n—5=121 44. £=12

n—=5+5=21-5 12-=2=6+12

= O

VA TEST PREP:
have a solution?

A. [5,25) B. {25,75) c. 45) D. (10,125}

46. Critical Thinking Write an equation with no solution if the %
replacement set is the set of all odd whole numbers.

For which replacement set does the equation 25 = %

Challenge

47. Write an equation that has no whole number solution.
48. Write an equation for which every whole number is a solution.
49. Write an equation of the type ax = b where x = 0 is a solution.

| ‘Mixed Review

ot

Write using exponential notation. 50. m-m+m SL.n-n-5-n-n+n I3

Calculate. 52. (3:2)2 53, (4+4)2 54.9+32 55 (9-6)°3 14
Factor, 56. 4x + 12 57. 13t + 52 58. 10t + 25m
59. 16 + 8y 60. 8a + 16b 61, 9x + 3 62.8+24c 15

&

37

1-7  Solving Equations: An Introduction

ARG

Exercises 30.t =0 43, 5 was added to the leftside,
22, Both sides were divided by 3. 310y =31 t{ut subtracted from the right
23. Both sides were multiplied by = 32,y = 2 side. _

4. 33 x - | 44. The left side was multiplied by
24, Both sides were multiplied by : < 12, but the right side was

5. 34:id =15 multiplied by 6.
25. Both sides were multiplied by 32k = 2 45.D

3. 36.t=10 46 BXx +2 =8
26. Both sides were multiplied by 37-Add 12 to both sides. 47.Ex. 3x = 2

3 38. Subtract 34 from both sides. AB Ex. X — x =0
27. Both sides were multiplied by~ 32: Divide bothsides by 3. 49, Ex.'12x =10

a 40. Divide both sides by 5.
08 243 41. Multiply both sides by 8.
29.y =2 42, Multiply both sides by 5.

Mixed Review

50.
51
52.
53,
54.
55.
56,
57.
58,
59.

60
61
62

m3

5n°

36

64

18

27

A{x + 3)
13(t + 4)
5(2t + 5m)
8(2 +)
.8(a +2b)
L3Bx 41
. 801 + 30

Solving Equations: An Introduuc



CTICE/ASSESS

UIZ

"Tfor R = 8mifs, T = 3 sec
30 5 = 24mi

WHforL = 6ft, W= 31t
L ft

+ 3. 5ft ft-ft=90ft3
WHforL = 1yd, W =51t
! fit

1yd - 3 ft/yd)(5 ft)(2 ft)

30713

(AB — 1) for A = 10m,

im

'[(10 m)(3 m) = 1] = 58 m?
(X + V)X~ Y)forX =71,
4ft

(7 ft = 4ft)(7 ft + 4ft)
(11 #)(3 ft) = 33 ft?

jnment Guide

re 1-23
tension 24-28

Vixed Review to maintain skills.

\n‘.’:@
Look for worked-out

Hall Web site.
www.phschool.com

f?; Extra Help
&7 On the Web

examples at the Prentice

1-9 Exercises

A

1. Find the distance (d) traveled by a truck moving at a rate (r) of 55 mi/h
for the time (1) of 8 h using the formula d = rt.

2. Find the approximate area (A) of a circle with a radius (r) of 4 m using
the formula A = 3.14 r2.

3. Find the amount of sales tax (7") paid on an item selling for a price (p) of
$170 using the formula T = 0.04p (4% tax rate).

4. Find the number of kilometers (km) in 2500 meters (m) using the formula

km = 1005

Find the speed of a supersonic airplane (a) traveling at Mach (M) 1.4 at

an altitude where the speed of sound (s) is 1025 ft/s using the formula

a= Ms.

6. Find the speed of a supersonic airplane (a) traveling at Mach (M) 2.3 at
an altitude where the speed of sound (s)
is 714 mi/h using the formula a = Ms.

7. Find the area (A) of a basketball court
with length (/) of 26 m and width (w) of
1400 cm using the formula A = [w.

Ln
5

1400 cm

8. Find the area (A) of a triangle with a base
(b) of 1 ft and a height (k) of 9 in. using the

formula A = 3bh.

11t

=
.

Find the perimeter (P) of an ice skating rink with length (/) of 66 yd and
width (w) of 99 ft using the formula P = 2(1 + w).

Find the temperature in degrees Celsius (C) given a temperature 75°
Fahrenheit (F) using the formula C = §(F — 32).

11. Find the amount of simple interest (I) paid on a principal (p) amount of
$2000 at a rate (r) of 0.15 (15% interest rate) for a term (f) of 3 years
using the formula I = prt.

10

12. Find the unit price of (U) of a 40 oz (n) box of rice selling for a price (P)
of $2.50 using the formula U = ,—'T

The formulla.bciow gives a rule for the amount of medicine a child should

-have if you know the age of the child () and the amount, or dosage, (D) of

the medicine an adult would take. Find the child’s dosage (d) for the given
values of a and D. Round answers to the nearest tenth.

=af1’2"0
13. a = 5yr,D =25mL 14, a = 10 yr, D = 8 mL

15. a =2yr,D = 4mL 16. a =1yr.D = 1.5 mL
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Exercises
1. 440 mi
2.50.24 m?
3. 5$6.80
4.2.5km

5. 1435 ft/s

6. 1642.2 mi/h

7. 364 m?

8. 54 in.2 or %'Ft2
9. 198 yd or 594 ft

10. =24°C

11. 900

12. $0.0625 per oz
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13.0.7 mL st
14.3.6 mL
15. 0.6 mL
16. 0.1 mL
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The formula below gives the approximate stopping distance (d) in feet for an
automobile driving at x miles per hour (mi/h). Find the approximate stopping
distance for each speed given.
= 12
d=1x+55
17. x =25mi/h 18, x = 10mi/h  19. 55 mi/h 20. 50 mi/h

The formula below gives the area of a trapezoid. As shown in the picture, A is
the height, b is the length of one base, and ¢ is the length of the other base.
Use this formula to find the area for the different values given below.

]

A=3n(b+0)

21, h=21ft.b=5ft,c=121t
22. h=10in.,b = 8in.,c = 14in.

23. h= 4m,b=%m,c=%m

24. Critical Thinking The length and width of a rectangle are each
whole numbers. Find possible areas for this rectangle if its perimeter is
14 e¢m. Use the formulas A = lw and P = 2] + 2w.

25. Error Analysis A rectangular field is 150 m wide and 0.5 km long. To
find the area, Andrew and Marie each used the formula A = lw. Andrew
found the area of the field to be 75 m2. Marie found the area of the field
to be 75 kmZ. Both of these answers are incorrect.

a. Identify each student’s error.
b. Find the actual area of the field.

Challenge

26. Find the length of a rectangle (/) with area (A) 64 cm? and width (w)
16 cm. Use the formula A = Jw.

Write a formula for the area of each figure.

27. 28.
bi, b

" Mixed Review

Write as an algebraic expression. 29, 5 more than ¢

30. thesumofxandy 31 3times & 32. 3lessthanm -6
Collect like terms. 33, Isedic 34, 3x+4+5x IS5
Solve mentally. [x+6=15 36. 6m =42 17

& 1.9 Using Formulas 43

e
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Exercises 6.cmZ, 10 cm?, or 12 cm?., Mixed Review
17.56.25 ft 25. a. Andrew did not convert 0.5 29.t +'5
18.15ft km to meters, Marie did not  30.x + y
19.206.25 ft convert 150 mto 31.3k

20.175 ft kilometers. 32:m = 3
21.17 ft2 b. 75,000 m? or 0.075 km? 33.16¢
22:110in.2 26.4 cm 34.8x + 4
23.2im? 27. Answers may vary. Ex; a® — b%,  35.9

24P = 2 + W), 501 +w =7 28. Answers may vary. 36.7

. : Ex: %2 4 y2 — y2 = %2,
¢m. The dimensions of the YT

rectangle could be 1cm X6
¢m, 2em X Scm,or3cm X 4
¢m. Thus, the area could be

1-9  Using Fo.
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« - Chapter Wrap Up

To evaluate an algebraic expression, substitute a number for each variable
and calculate the results. When an expression contains grouping symbols,
any operation inside the grouping symbols must be done first. When an
expression contains a fraction bar, all computations above and below the
bar must be done before dividing. When no grouping symbols are used,

follow the Order of Operations.

Evaluate.
1. y+ 7fory=4

8 ‘?Toforx-——é

5 abfora=8andb =9
7. 45 fora=18and b =3
Simplify.

9, 15+3+6-8

Evaluate.

11. %4$3fora=7andb= )

1-2

2.
4.
6.

8.

n—6forn=15

4t fort =8

x— yforx=19and y = 11

(6 +qg)forp=3andg =35
P

10. 2-10+5+6

12, 6x+37yfor.r=8amdy=4

The commutative properties, a + b = b + a and ab = ba, and identity
properties, 1 - @ = aand 0 + a = a, are used to write equivalent expressions

and to simplify expressions.

Write an equivalent expression using a commutative property.
14. 11 + ab

13. x+ 8

Write an equivalent expression. Use the indicated expression for 1.

16. ZT" Use % for 1.

15. 4 Useg for 1.
Simplify.
7.

19, 35ab

21, 22

Chapter 1 Wrap Up

9.53
10. 10
11.4
12,54

18.

20.

22,

14.ab + 11, ba + 11, 0r 11 + ba
36

15.38

16. 22

17.4

18.

19.2

20. &

21,2

KeyTerms.

additive identity (0. 10)
algebraic expression (p. 4)
associative properties (p. 20)

_base (p.15)
' commutative properties (p.9)

counterexample (p. 14)
dimensional analysis (p. 41)
distributive property (p. 24)
equation (p. 33)

equivalent (p. 35)
equivalent expressions (p. 9)
evaluate (p. 4)

exponent (p. 15)
exponential notation (p. 15)
factor (p-12)

formuia (p. 40)

grouping symbols (p. 5)
identity properties (p. 10)
like terms (p. 26)
multiplicative identity (p. 10)
natural numbers (p. 5)
open sentence (p. 33)
power (p. 15)

rational numbers (p. 5)
replacement set (p. 34)
simplest form (p. 12)
simplifying (p. 12)

solution (p. 34)

solution set (p. 34)

solve (p. 34)

substitute (p. 13)
substituting (p. 4)

terms (p. 26)

variable (p. 4)

whole numbers (p. 5)

Chapter 1 Wrap Up 47

Chapter 1 Wr



4 inte, 1.3
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! @g Internet Activity

We write 10 X 10 X 10 X 10 using exponential notation as 10%. The exponent, 4,

7 \‘udﬁi°§ On the Web tells how many times the base, 10, is used as a factor. When an expression inside
4 Look for extension problems parentheses is raised to a power, everything inside the parentheses is the base.
. for this chapter at the ; . i
©  Prentice Hall Web site. Write using exponential notation.
www.phschool.com 23. 6-6:6:66 24, 3.y -y yy
Evaluate each expression.
25. y3 fory=4 26. 2x2forx = 6
27. & - 2fora=38 28, b* + 3forb =2
3 29. (2a)* fora =3 30. (51)3 fort =2
14

The associative properties, (a + b) +¢=a+ (b + ¢) and (ab)c = a(bc),
are used to write equivalent expressions. When evaluating an expression, you

= must use the order of operations correctly.
Calculate.
3 (4-5)° 32. 6 + 72
Evaluate.
33. 6+ (4y)2fory =2 34, (6+a): (b—4)fora=38
andb =6
5 Use an associative property to write an equivalent expression.
35. (a+ b) + 6 36. (7- )" x
Use the commutative and associative properties to write three equivalent
& expressions.
3. (1+m)+n 38.4:-(x-y)
15

The distributive property of multiplication over addition, a(b + c) = ab + ac,
is used to write equivalent expressions and to collect like terms. We can

2 multiply: 3(4x + 3) = 12x + 9: factor expressions: 3xy + 9 = 3(xy + 3);and
collect like terms: 4y + 7y = 11y.
i Use the distributive property to write an equivalent expression.
i 39. 7(y + 5) 40. (6m + 4n + 5)3
" Factor. 3
41. 18x + 6y 42, 4 + 12b + 36a
Collect like terms.
_ 43. 3a + 2b + Sa + Tb 44. 15m? + 12m + 4m’
4 48 Chapter 1 Introduction to Algebra
2 ;
J%wrmﬁwm;"“ﬂwmmnwr;a s e e T S
Chapter 1 Wrap Up 35.a + (b+6) - 40.18m + 12n + 15
23.6° 36:7 -y x) 41.6(3x + ¥)
24.3y4 37.1 + (n + m) 42.4(1 + 3b + 9a)
25. 64 n+(m+1 43.8a + 9b :
26.72 Answers may vary. 44.19m? + 12m '
27.62 m+ (1 +n)
28.19 38.4.:- (y - x)
29.216 y - lx-8)
30. 100,000 xy - 4)
31.400 Answers may vary.
32.55 39.7y + 35
33.70
34.28

Chapter 1 Introduction (o Algebra
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It is often necessary to translate data given in words into algebraic
expressions. We use a variable to represent each unknown number.

Write as an algebraic expression.
45, fives times a number 46. seven less than a number
47. four more than a number 48, twice a number

49. Suppose x is the amount of money Jenny earned on Monday, and she
earned twice that amount on Tuesday. Write an expression for the amount
Jenny earned on those two days.

50. Suppose a was Robert’s age 12 years ago. Write an expression for
Robert’s age now.

1-7

An equation that contains only numbers may be either true or false. An
equation that contains at least one variable is called an open sentence. A
replacement for a variable that makes an equation true is called a solution.
The collection of all the solutions is called the solution set. Two equations are
equivalent if one can be obtained from the other by a sequence of steps listed
on page 35. Equivalent equations have the same solution set.

Solve for the given replacement set.

51. 3n+7 =16 (1,3,5) 52, ¥ — x =0{0,1,10}
Solve mentally. The replacement set is all whole numbers.

53. 5a=135 54.5=6

Each pair of equations is equivalent. What was done to the first equation to
get the second one?

55. 2x—8=120 56.%=10
2x—=13=15 2r = 100

19

To evaluate a formula, substitute the given numerical values for the variables
and calculate the results.

57. Find the area (A) of a figure with base (b) of 12.5 cm and height (h) of
7.5 cm using the formula A = bh.

58. Find the approximate area (A) of a circle with radius (r) of 3 ft using the
formula A = 3.14r2,

1-8, 110

There are many strategies involved in solving all kinds of problems. You will
use a variety of reasoning strategies throughout your study of algebra.

Chapter 1 Wrap Up 49
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Chapter 1 Wrap Up 57.93.75 cm?
45.5n 58. 28,26 2
46.n — 7
47.n + 4
48.2n
49, x + 2x or 3x
50.a + 12
51. (3}
52. {0, 1}
53.a =17
- S4.c=24
55. 5 was subtracted from both
sides.
. Both sides were multiplied by
10.

56
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iR AR : b Chapter Assessment
Lesson ™ ~|
11 2 Evaluate.
6 T=d 40 ;
i {13 1. p—1lforp=25 2. yforx=28
S ::g 3. é;fforx=lOandy=5 4. a—2bfora=16andb =3
5 1-6 o3 :
8 1-7 Simplify.
0 1-7 5 16+8+8 6.3:4+2-8
2 1=9
Evaluate.
7. 32a + b)forb = 4anda=2 8 2 Yforx=3andy=6
: Write an equivalent expression using a commutative property.
b 9, xy +3 10. a + 6
§5 &
Write an equivalent expression. Use the indicated expression for 1.
11. 3 Use g for 1. 12. 35 Use % for 1.
Simplify.
16 81
13. 55 14. 55
Xy Oxy
15. 13¢ 16. 13yz
J What is the meaning of each expression?
. 17.2* 18. 5x°
Write in exponential notation. ] ;
19. 7-7-7+7 20. 8- X X+ XXX :
Evaluate each expression.
21, (5x)2forx = 4 22. (3y)tfory =20
23. x3forx =3 24. 3y*fory =4
i 25. b2 - Sforb=17 26. (4)* fort =2
| Calculate.
27. (3+6)2 28. 6 + 3°
Evaluate. i
29, (3x)° + d4forx =2 30. (r +5)(s —4)forr=5ands =10

50 Chapter1 Introduction to Algebra

Chapter 1 Assessment 13:% 25.44
1,14 5 26.512
2.5 14.2 27.324 _
3.6 45 28.33 ‘;
4.10 29.220
5.10 16. % 30. 60 1
6.28 AT 22
7.24 185 = Xt X v X
8.3 19,74 !
9.3 xp 3+ v+ 3 20. 8% ’
10.6 + a 21.400
Y 22.0 !
. 23.27 :
12,50 24.48
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Use an associative property to write an equivalent expression.
3. (x+y)+5

Use the commutative and associative properties to write three equivalent
expressions.

32.3:(a*b)
Use the distributive property to write an equivalent expression.
33. 6(4y + 3)

Factor,
34, 8a + 12b 35. 18x + 6y + 12
36. 3 + 12b + 36a 37. 8a + 4 + 12¢

Collect like terms.
38. 7a + 3b + 8a + 4b
39, 6m + 9m® + 3m + Tm?

Write as an algebraic expression.
40, 11 fewer than x 41. half of a number
42. twice a number 43. six more than a number

44. Suppose w was Lisa’s weight last year. Lisa lost 7 pounds this year. Write
an expression for Lisa’s weight this year.

45. Suppose 1 is the total amount of tickets sold to the dance. If each of the
ninth, tenth, and eleventh grades sold the same number of tickets, write
an expression for the number of tickets sold by each grade.

Solve for the given replacement set.

46. 5n —4 =11 {2,3,4}

47. ¥* = x =2 {0,2,4)

48, 7.2y = 36 {5, 50, 500}

Each pair of equations is equivalent. What was done to the first equation to
get the second one?

49, %m =3 : _ 50. 2x =10
Im =6 2x+4=14
Evaluate.

51. Find the distance (d) traveled by a train moving at the rate (r) of 50 mi/h
for the time (f) of 3 h using the formula d = rt.

52. Find the temperature in degrees Celsius (C) given a temperature of 77°
Fahrenheit (F) using the formula C = g(F = 32}

ST RS TS fleld RSy s S I T S TRt AR SR e LS R AR TR

Chapter 1 Assessment 42.2n.

3.x + (y+ 5) 43.6 +n
32.3-(b-a) 4. w—17
b (a-3) 45.%
a-(b-3) 46, (3]
33. 24y + 18 47.(2)
34. 4(2a + 3b) 48..(5)
35.6(3x + y + 2) 49; Both sides were multiplied by
36.3(1 + 4b + 12a) P
37.4(2a + 3¢ + 1) 50. 4 was added to both sides.
38.15a + 7b 51.150'mi
39.9m + 16m? 52.25°C
40. x — 11
41, %

&
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