CHAPTER 2 UNDERSTANDING

VARIABLES AND
SOLVING
EQUATIONS

2.1 Introduction to Variables

2.1 Margin Exercises

1.

c+15

The expression is ¢ 4+ 15.

The variable is c. It represents the class limit.
The constant is 15.

(a) Evaluate the expression ¢ + 3 when c is 25.

c+ 3 Replace c with 25.
25+ 3
28
Order 28 books.

(b) Evaluate the expression ¢ + 3 when c is 60.

c+3 Replace c with 60.
60 + 3
63
Order 63 books.

(a) Evaluate the expression 4s when s is 3 feet.

4s Replace s with 3 feet.
4.3 feet
12 feet

The perimeter of the square table is 12 feet.
(b) Evaluate the expression 4s when s is 7 miles.

4s Replace s with 7 miles.
4«7 miles
28 miles

The perimeter of the square park is 28 miles.

Evaluate the expression 100 + g when a is 40.
100 + g Replace a with 40.

40
100 + 5 Divide.
100 +20 Add.
120
The approximate systolic blood pressure is 120.
(a) Evaluate the expression é when t is 532 and g
is 4.
t . .
- Replace t with 532 and g with 4.
g
5
——  Divide.
133

Your average score is 133.
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(b) | Value | Value | Expression
of z ofy T—y
16 10 16 —10is6
100 5 100 — 51is 95
3 7 3—Tis—4
8 0 8—0is8

(a) Multiplying any number a by 0 gives a product
of 0.

Any .
times  zero
number
! ! !
a . 0 = 0

(b) Changing the grouping of addends (a, b, ¢)
does not change the sum.
(a+b)+c=a+(b+c)
(a) z° canbe writtenas _x -z z-z-2x
2 is used as a factor 5 times.
(b) 4a’b? can be written as 4-a-a-b-b

(¢) —10xy? can be written as —10-x+y-y-y
(d) s*tu? canbe written as s+s+s5+5+teusu

(a) 3 means

Yyeyey Replace y with —5.
—5+(=5) «(=5) Multiply left to right.
25+ (=5)
—_——
—125

(b) 2s? means

TeTeSes Replace r with 6 and s with 3.
&g/ «3+3  Multiply left to right.
30:3-3

108-3

324

(¢) 10zxy? means
Replace x with 4
and y with —3.
10+4,+(—=3)+(=3) Multiply left to right.

40+(—3) + (-3

(=3) +(=3)
—120+(-3)
————
360

(d) —3c* means

—3ececec-c Replace c with 2.

—3+2 222  Multiply left to right.

—6+2 2.2
2

10ox.y.y

——
— 122
—24+2

—48
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Chapter 2 Understanding Variables and Solving Equations

2.1 Section Exercises

1.

10.
11.

12.

13.

c+4 cis the variable;
4 is the constant.

d+ 6 d is the variable;
6 is the constant.

—3 4+ m m is the variable;
—3 is the constant.

—4 +n nis the variable;
—4 is the constant.

5h  h is the variable;
5 is the coefficient.

3s s is the variable;
3 is the coefficient.

2c¢ — 10 ¢ is the variable;

2 is the coefficient.
10 is the constant.

6b — 1 b is the variable;
6 is the coefficient.
1 is the constant.

x —y = Bothx and y are variables.
xy = Bothx and y are variables.

—6g+9 g is the variable;
—6 is the coefficient;
9 is the constant.

—10k + 15 k is the variable;
—10 is the coefficient;
15 is the constant.

Expression (rule) for ordering robes: g+ 10

(a) Evaluate the expression when there are 654
graduates.

g+ 10  Replace g with 654.
654 + 10  Follow the rule and add.
———

664 robes must be ordered.

(b) Evaluate the expression when there are 208
graduates.

g+ 10 Replace g with 208.
208 + 10 Follow the rule and add.
———

218 robes must be ordered.

(c) Evaluate the expression when there are 95
graduates.

g+ 10  Replace g with 95.
95+ 10 Follow the rule and add.
——

105 robes must be ordered.

14.

15.

16.

17.

18.

19.

Expression (rule) for degrees: ¢ + 37
(a) 45+ 37 is 82 degrees.
(b) 33 + 37 is 70 degrees.
(c) 58 + 37 is 95 degrees.

Expression (rule) for finding perimeter of an
equilateral triangle of side length s: 3s

(a) Evaluate the expression when s, the side
length, is 11 inches.

3s Replace s with 11.
3+11  Follow the rule and multiply.

33 inches is the perimeter.

(b) Evaluate the expression when s, the side
length, is 3 feet.

3s  Replace s with 3.
33, Follow the rule and multiply.

9 feet is the perimeter.
Expression (rule) for perimeter: 5s
(a) 5-25 meters is 125 meters.
(b) 5-8inches is 40 inches.
Expression (rule) for ordering brushes: 3¢ — 5

(a) Evaluate the expression when c, the class size,
is 12.

3c—5  Replace c with 12.
312 — 5 Multiply before subtracting.
36 —5

31 brushes must be ordered.

(b) Evaluate the expression when c, the class size,
is 16.

3c—5 Replace c with 16.
3.16 — 5 Multiply before subtracting.

£S5
43 brushes must be ordered.
Expression (rule) for ordering doughnuts: 2n — 4
(a) 2+13 — 4 is 22 doughnuts must be ordered.
(b) 2+18 — 4 is 32 doughnuts must be ordered.

Expression (rule) for average test score, where p is
the total points and ¢ is the number of tests: p/t

(a) Evaluate the expression when p, the total
points, is 332 and ¢, the number of tests, is 4.

% Replace p with 332 and t with 4.

342 Follow the rule and divide.

83 points is the average test score.
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20.

21.

22,

23.

24.

25.

26.

(b) Evaluate the expression when p, the total
points, is 637 and ¢, the number of tests, is 7.

b Replace p with 637 and t with 7.

t
637

— Follow the rule and divide.
91 points is the average test score.

Expression (rule) for buses:

(a) % is 4 buses.

(b) 2 is 2 buses.

Value Expression Expression
of rT+r+x+T 4x
12 12+12.+12+12 4121848
is 48
0 0+0.+0+0 4.0is0
is0
=54+ (=5)+ (=5H) .
-5 t(=5) is —20 4+(=5)is —20
Value | Expression Expression
of y 3y y+2y
. 10 + 2(10) is
10 3(10) is 30 10 + 20, or 30
. —34+2(-3)is
-3 [3(-3)is—9 34 (—6), or -9
. 0+ 2(0) is
0 3(0)is 0 040, 0r0
Value | Value Expression
of of y —2z+y
—4 5 —2(—4)+51is 8+ 5, 0r 13
—2(—6) + (—2)
—6 -2 .
is 124 (—2), or 10
0 -8 —2(0) + (—8) is
0+ (—8),0r —8
Value | Value Expression
of x of y —2zy
—4 5 —2+(—4)+51s 40
—6 -2 —2+(—6)+(—2)is —24
0 -8 —2+0+(—8)is0

A variable is a letter that represents the part of a
rule that varies or changes depending on the
situation. An expression expresses, or tells, the
rule for doing something. For example, ¢ + 5 is an
expression, and c is the variable.

The number part in a multiplication expression is
the coefficient. For example, 4 is the coefficient in
4s. A constant is a number that is added or
subtracted in an expression. It does not vary. For
example, 5 is the constant in ¢ + 5.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

2.1 Introduction to Variables

Multiplying a number by 1 leaves the number
unchanged. Let b represent "a number."

bel=0b or 1:b=0

Adding 0 to any number leaves the number
unchanged. Let b represent "any number."

b+0=0b or 0+b=0

Any number divided by 0 is undefined. Let b
represent "any number."

g is undefined or b -+ 0 is undefined.

45

Multiplication distributes over addition. Let a, b,

and c represent variables.
alb+c)=a*b+a-c
8 written without exponents is
Ce*Ce*Ce*C*C*C

d” written without exponents is
dedededed-d-d

xty? written without exponents is

c2d? written without exponents is
cecedededed-d

—3a’b can be written as —3+a-+a-a-b.
The exponent 3 applies only to the base a.

—8m?n can be written as —8 «m +m n.
The exponent 2 applies only to the base m.

9xy? can be written as 9.+ + 1.
The exponent 2 applies only to the base .

5ab* can be written as 5ea bbb +b.
The exponent 4 applies only to the base b.

—2¢%d can be written as —2+cc+cecec+d.
The exponent 5 applies only to the base c.
—427y can be written as —4 -z .2+ y.

The exponent 3 applies only to the base x.
a®bc? can be written as a~a-a-b-c-c.

The exponent 3 applies only to the base a.

The exponent 2 applies only to the base c.
22y25 can be written as zex Y-z 2220202+ 2.
The exponent 2 applies only to the base x.

The exponent 6 applies only to the base z.

Evaluate t2 when ¢ is —4.

t? means
tet Replace t with —4.
—4+(—=4) Multiply.
—
16
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46 Chapter 2 Understanding Variables and Solving Equations

44. r>=r.r = Replacer with —3.
—-3+(-3)=9
45. Evaluate s> when r is —3 and s is 2.

rSs 3 means

reseses Replace r with —3 and s with 2.

—3+2 «2+2  Multiply left to right.
—6:2 2

—12.2

—24

46. s't =ses+ses-t = Replace s with 2 and ¢

with —4.
202242+(—4) = —064
47. Evaluate 3rs when r is —3 and s is 2.

3rs means

3eres Replace r with —3 and s with 2.

3+(=3) «2  Multiply left to right.
——

—9.2
—18

48. 6st = Replace s with 2 and ¢ with —4.
62+ (—4) = —48
49. Evaluate —2s%t? when s is 2 and ¢ is —4.

—25°t? means
Replace s with 2
and t with —4.

(—4) Multiply left to right.

—2e8e5etet

—2:2 .2+ (—4)-

/\\_/

A{

—128

50. —4rs'= —4.r.s+s+s-s = Replace r with —3

and s with 2.

—4+(—3)+2:2:2.2 =192

51. Evaluate r2s°t® when r is —3, s is 2, and ¢ is —4,

using a calculator.

543 Replace r with —3, s with 2,

and t with —4.
(—3)2(2)°(—4)®  Use the y* key.
———

(9)(32)(—=64)  Multiply left to right.
———— ——

288)(—64

(288)(—64)

—18,432

r3s*t?> w Use a calculator. Replace 7 with —3, s

with 2, and t with —4.
(—3)3(2)%(—4)? = (—27)(16)(16) = —6912

Evaluate —10r°s” when 7 is —3 and s is 2, using a
calculator.

Replace r with —3
and s with 2.

—10 (=3)° (2)" Use the y* key.
—10(—243)(128)  Multiply left to right.
—_————
2430(128)
—_———

311,040

—10r°s7

—5s%t> m  Use a calculator. Replace s with 2
and ¢ with —4.

—5(2)6(—4)5 = —5(64)(—1024) = 327,680

Evaluate |zy| + |zyz| when z is 4, y is —2, and 2
is —6.
Replace x with 4,
lzy| + |zyz| y with =2, and
z with —6.
Multiply left to
|4+ (=2)] + ’ 4+(=2) - (6)‘ right within the
——— ———
abs. value bars.

-8 + \—8' <—6J‘
Evaluate the
|—8] + [48| absolute values.
N——
56
T+ [y + |z2] =

Replace x with 4, y with —2, and z with —6.

A+ ]=2+(=2)|+ |4+ (=6)] = 4+ 4] + |—24]
=44+44+24
=32

Evaluate ———— when z is —6 and yis —2.
Y+ z

22 Replace z with —6
—3y+z and y with —2.
(-6)° Follow the order of operations
—3(=2) +(=6) '
Numerator:
36 (—6)* = —6+(—6) = 36
0 Denominator:

-3(-2)+(-6)=6+(-6)=0
Undefined Division by 0 is undefined.
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58.

Evaluate when z is 4 and y is —2.
x
> Replace x with 4
T+ 2y and y with —2.
i Follow the order of operations
4+2-(-2) Jop '
Numerator:
4 (2= 2e(-2) =4
0 Denominator:
4424(-2)=4+4(-4)=0
Undefined  Division by 0 is undefined.

Relating Concepts (Exercises 59—60)

59.

60.

a) Evaluate s when s is 15 seconds.
5

% Replace s with 15.
15

5 Divide.

3 miles

(b) Evaluate g when s is 10 seconds.

% Replace s with 10.
10

5 Divide.

2 miles

(¢) Evaluate % when s is 5 seconds.

% Replace s with 5.
5

—  Divide.

= ivide

1 mile

(a) Using part (c) of Exercise 59, the distance
covered in 2% seconds is half of the distance

covered in 5 seconds, or % mile.

(b) Using part (a) of Exercise 59, the time to
cover 1% miles is half the time to cover 3 miles, or
7% seconds. Or, using parts (b) and (c), find the
number halfway between 5 seconds and 10
seconds

(¢) Using parts (a) and (b) of Exercise 59, find the
number halfway between 10 seconds and 15
seconds; that is 12% seconds.

2.2 Simplifying Expressions
2.2 Margin Exercises

1.

(@) 36>+ (=3b) +3+b3+b
The like terms are —3b and b since the variable
parts match; both are b.

The coefficients are —3 and 1.

2.2 Simplifying Expressions 47

(b) —dxy + 42y + (—day?) + (—4) + 4
The like terms are the constants, —4 and 4.
There are no variable parts.
(©) 5% +2r+ (=2r?) + 5+ 513
The like terms are 572 and —27 since the variable
parts match; both are 2.
The coefficients are 5 and —2.
(d —10+ (—z) + (=10x) + (—2?) + (—10y)
The like terms are —x and — 10z« since the variable
parts match; both are z.
The coefficients are —1 and —10.
(a) 100+ 4b+ 100  These are like terms.
A
(10+4+410)b  Add the coefficients.
The variable part, b,

24b
stays the same.

() y*+8y>  These are like terms.
1y +8y®  Rewrite y’ as 1y’.
(14 8)y®  Add the coefficients.
3 The variable part, y°,
&l
stays the same.

(¢) —Tm—n These are like terms.
—Tn —1n Rewrite n as In.

—Tn+ (—1n) Change to addition.
[=7+ (=1)]n  Add the coefficients.
The variable part, n,

—8n

stays the same.
(d) 3c—5c—4c These are like terms.
3¢+ (=5¢) + (—4c)  Change to addition.
B+ (=5)+ (—4)]c  Add the coefficients.

The variable part, c,

—6¢
stays the same.
() —9zy+xzy  These are like terms.
—9xy + lxy  Rewrite xy as Ixy.
(=94 Dzy  Add the coefficients.

The variable part, xy,
—8zy
stays the same.

) —4p* —3p* + 8p° These are like terms.

—4p* + (=3p*) + 8p*  Change to addition.
[—4 + (=3) + 8]p* Add the coefficients.

2 2 The variable part, p*,

1 or
P b stays the same.

(g) ab—ab These are like terms.
lab — 1lab Rewrite ab as 1ab.
lab + (—1ab) Change to addition.
[14 (=1)]ab  Add the coefficients.
0ab Zero times anything is zero.
0
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3. (a
(b)
(c)
(d)
(e)
4,

3b% + 4d% + 7°

R 1 ino t
302 + 72 + 44> ewrite using the

commutative property.
(3+7)b%+4d>  Combine 3b° + 7b°.
106% + 4d? Add the coefficients.
4da+b—6a+b
4a+b+ (—6a)+ b Change to addition.

Rewrit ing th
da+ (—6a) + b+ ewrite using the

da + (—6a) + 1b + 1b

4+ (=6)a+ (1+1)b

Rewrite b as 1b.
Add the coefficients
of like terms.

—2a + 2b
—6x 4+ 5+ 6z + 2
62+ 6245+ 2 Rewrite us'ing the
commutative property.
Add the coefficients

(=6+6)z+(5+2) of like terms.

Oz +7
047 Zem times anything
is zero.
7
20-T—y+7

204+ (=7 4+ (—y)+ 7
204+ (=7) 4+ (—1y)+ 7

Rewri ing th
2 + (*ly) n (77) 7 ewrite using the

R+ (-Dy+(-7+7)
ly+0
ly or y

—3x—-5+12+ 10z
=3z + (-5)+12+ 10z

of like terms.

Rewrite using th
73:L‘+10:L‘+(75)+12 ewrile using ine

(=3+10)x + (=5 +12) of like terms.

Te+7

(a) 7(4c) means 7+ (4+c). Using the associative

property, it can be rewritten as

Te4)e
(7:4)-c
28-c,
28c

(b) —3(5y?) can be written as

(=3-5) «y’
M.
715oyd
i
—15¢°

commutative property.

Change to addition.
Rewrite —y as —1y.

commutative prop.
Add the coefficients

Change to addition.

commutative prop.
Add the coefficients

Chapter 2 Understanding Variables and Solving Equations

(¢) 20(—2a) can be written as

(@

(@)

(b)

(c)

(@

(e)

()

(b)

Rewrite —x as —Ix.
) can be written as
1

7(a + 10) can be written as

Tea+ 7-10
Ta + 70

3(x — 3) can be written as
3ex,— 33
3z — 9
4(2y + 6) can be written as
4.2y + 4-6
4:2-y+24
8.y +24
—
8y + 24
—5(3b + 2)
—53b+ (—=5)+2
—15b + (—10) Multiply.
156 — 10 Change ad.dlIZOI’l
to subtraction.
—8(c+4)
—8.c+ —8-:4
—8c¢ + (—32)  Multiply.
8¢ 39 Change adfllthn
to subtraction.
—4+5y+1) Distributive property
—44+5-y+5-1
At 5y+5 Rewrite us.ing the
— commutative property.
—4+5 + 5y Combine constants.
——
145y or d5y+1
2Bw+4)—5 Distributive property
2:3w+ 24 —5 Multiply.
6w+ 8—5  Combine constants.
6w+ 3
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2.2

(¢) 5(6x—2)+ 3z
56 — 52 + 3z

Distributive property
Multiply.

30x — 10 + 3z Change to addition.

302 + (—10) + 3z Rewrite us‘ing the
commutative property.

30x + 3z + (—10)

Add the coefficients 8.

of like terms.

33x — 10

(30 + 3)x + (—10)
33z + (—10) or
(d 21+7(a”—3)

21+ 7+a>—7-3
21+ 74> — 21

Distributive property
Multiply.
Change to addition.

Rewrite using the

21+ 7a” + (-21
+ 7a” + (—21) commutative property.

21 + (—21) + 7a*  Combine constants.

e
0+ 7a®
———

Ta?

(e)

—y+3(2y +5) — 18
—y+ 3.2y + 35— 18

—ly+ 6y + 15+ (—18)
—1+6) y+[154 (—18
( ) y+[15+ (—18)]
oy — 3

Distributive property

Change to addition.
Add the coefficients
of like terms.

5y +(—=3) or

Section Exercises

202 +20 +203 + 02 +6 =
only like terms in the expression. The variable
parts match; both are b2. The coefficients are 2
and 1.

13.

3z +2° + 322+ 3+22% = 23 and 227 are like
terms. The variable parts match; both are 2. The
coefficients are 1 and 2.

—2%y + (—ay) + 22y + (—229?) = —ayand
2zy are the like terms in the expression. The
variable parts match; both are xy. The coefficients
are —1 and 2.

ab? + (—a®b) + 2ab + (—3a%b) w —a’band
—3a’b are like terms. The variable parts match;
both are a®b. The coefficients are —1 and —3.

T+T7c+3+7c*+(—4) » 7,3,and —4 are

like terms. There are no variable parts; constants 15.

are considered like terms.

4d + (=5)+ 1+ (—5d*>)+4 = —5,1,and4
are like terms. There are no variable parts;
constants are considered like terms.

10.

Rewrite —y as —1Iy. 11.

2b% and b? are the 12.

14.

16.

2.2 Simplifying Expressions

6r + 6r  These are like terms.
1l Add the coefficients.
(6+6)r
——
The variable part, r,
12r
stays the same.
4t + 10t These are like terms.
Ll Add the coefficients.
(4+10)¢
——
141 The variable part, t,
- stays the same.
2?4522 These are like terms.
Rewrite x° as 1x°.
12 4+ 52®  Add the coefficients.
(1+5)2?
. 2
6 The variable part, x*,

stays the same.

9% +y* =9y + 1y°

=(9+ 1)y
=10y°
p—>5p These are like terms.
Rewrite p as Ip.
1p—5p Change to addition.
1p+ (=5p) Add the coefficients.
[L+(=5)]p
The variable part, p,
—4p

stays the same.

n—3n=1n+ (—3n)
=[1+(=3)n
= -2n

3

—2d®—a These are like terms.

Rewrite & as 1d°.

—2a® — 1a® Change to addition.
—2a® + (—1a®)  Add the coefficients.
[~2+ (=1)a’

343 The variable part, a’,
stays the same.
—102* — 2* = —102* — 12°
= —102” + (—12?)
=[-10 + (—1)]2?
= —112?
ece

0 Any number minus itself is 0.

2 _ 12
b —b

0 Any number minus itself is 0.
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17.

18.

19.

20.

21.

22,

23.

24.

25.

Chapter 2 Understanding Variables and Solving Equations

These are like terms.
Rewrite xy as Ixy.
Change to addition.

9xy + xy — Yy
9xy + 1oy — 9zy

9zy + lzy + (—9xy) Add the coefficients.
9414 (-9)]xy
Th jabl
1oy or ay e variable part, xy,

stays the same.
ris — Tris + Tris = 1r?s 4+ (=7rs) + Tr’s
=1L+ (=7)+ Tr’s

=1r%s or 7r’s

5¢1 4+ 7tt — 6t These are like terms.

Change to addition.
5t1 + 7t + (—6t")  Add the coefficients.
547+ (—6)]t*
644 The variable part, t*,

stays the same.

10mn — 9mn + 3mn = 10mn + (—=9mn) 4+ 3mn
= [10+ (—9) + 3Jmn
=4mn

These are like terms.

Write in the under-

stood coefficients

of 1.

Add the coefficients.

The variable part, yz ,

stays the same.

vy Yy +y

1y2+1y2+1y2+1y2

(1+14+1+ 1)
4y2

at+a+a=1la+ la+ la
=(1+1+1)a
=3a

These are like terms.

—r—6xr—2x Rewrite —x as —Ix
and x as Ix.
—lz — 6z — 1z Change to addition.
—lz + (—6x) + (—1z) Add the coefficients.

[-1+(=6) + (—=1)]z
The variable part, x,
—8x

stays the same.

—y—y—3y=—-ly—1ly—3y
=—ly+ (—1y) + (-3y)
1+ (1) +(=3)]y

8a +4b+ 4a  Use the commutative property

to rewrite the expression so that

like terms are next to each other.
8a 4+ 4a +4b  Add the coefficients of like terms.
(84+4)a+ 4b

The variable part, a,

12a + 4b
at stays the same.

26. 6x+5y+4y=6x+ (5+4)y
= 6x + 9y

27. 6+ 8+ Trs Use the commutative property
to put the constants at the end.
Add the coefficients of like terms.

The only like terms are constants.

rs+ 6+ 8
Trs + 14

28. 10422 +15=2c"+10+15
=2¢2 4925

Write in the understood
coefficients of 1.

Add the coefficients of
like terms.

29. a+ ab® + ab®

la + lab® + lab?

la+ (14 1)ab?
The variable part, ab’,

la + 2ab?,
stays the same.

or a+ 2ab?

30 n+mn+n=1In+1mn+1n
=1lmn+1In—+1n

=1lmn+2n or mn+2n

Write in the understood
coefficients of 1.
Change to addition.
Rewrite using the
commutative property.
Add the coefficients of
like terms.

31. 6z +1y— 8z +y

6 + 1y + (=8z) + 1y

6z + (—8z) + 1y + 1y
64+ (-8)]z+ (1+1)y
T N —r

—2x + 2
2z +2y

32. d+3c—Tc+3d=1d+3c+ (=7c)+ 3d
=3¢+ (—Tc)+ 1d + 3d
=34+ (=7)]c+ (1+3)d
= —4c+4d

Write in the under-

stood coefficient of 1.

Change to addition.
la? Rewrite using the

commutative property.

o Add the coefficients

la .

of like terms.

33. 802 — o — b + a?
802 — 1a® — 10* + 1d°

86% + (—1a?) + (- 16%) +

8b% + (—1b%) + (~1a?) +
B+ (1)) b*+ (-1+1)d’
—— N——

w4+ 0.d’
40
b’
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34.

3s.

36.

37.

38.

39.

40.

41.

42,

43.

5ab — ab + 3a*b — 4ab

= 5ab + (—1ab) + 3a’b + (—4ab)

= 5ab + (—1lab) + (—4ab) + 3a*b

=[5+ (=1) + (—4)]ab + 3ab

= Oab + 3a’b

= 3a%b
—2% +3x — 3224+ 2 = There are no like terms.
The expression cannot be simplified.
a’b — 2ab — ab® + 3a3b = There are no like
terms. The expression cannot be simplified.
—9r+6t—s—5r+s+t—6t+5bs—r
Write in the understood coefficients of 1.
Change to addition.
—9r + 6t + (—1s) + (=5r) + 1s + 1t

+ (—6t) + 5s + (—1r)
Rewrite using the commutative property.
—9r+ (=5r) 4+ (=1r) + (—1s) + 1s + 5s

+ 6t + 1t + (—6t)
Add the coefficients of like terms.
[F9+(=5)+(=Dr+ (-1+1+5)s

+[6+1+(-6)]¢
N’

—15r + 98 + 1t
—15r + 55+t
—x—3y+4z+xr—2+5y—8xr—y
= —lz+ (-3y) + 4z + lz + (—12) + 5y
+(=8z) + (—1y)
= —lx+ 1z + (—8z) + (—3y) + by + (—1y)
+4z4 (—1z2)
=[-1+1+(=8)z+[-34+5+(-1y
+ M4+ (-1)=
=-8x+1ly+32 or

-8z +y+ 3z

By using the associative property, we can write
3(10a) as

(3:10)+a = 30+a = 30a.
So, 3(10a) simplifies to 30a.
8(4b) = (8+4)b
= 32b

By using the associative property, we can write
—4(22%) as

(—4+2)e2? = —8.2? = -8z
So, —4(2x%) simplifies to —8x2.
—7(3b%) = (=7-3)b*
= —21p°

By using the associative property, we can write
5(—4y?) as

[5+(=4)]-y* = —20-y° = —20y°.
So, 5(—4y3) simplifies to —20y3.

44.

45.

48.

49.

50.

51.

52.

53.

54.

5S.

56.

57.

2.2 Simplifying Expressions 51

2(—6z) = [2+(—6)]z
=—-12zx

By using the associative property, we can write
—9(—2c¢d) as

[9-(—2)]+ced =18-c+d = 18cd.
So, —9(—2cd) simplifies to 18cd.
—6(—4rs) = [—6+(—4)]rs
= 24rs

By using the associative property, we can write
7(3abc) as

(7+3)+a?<b+c=21-ab-c = 21a’bc.
So, 7(3a%bc) simplifies to 21a?be.
42y 2%) = (4+2)zy*2”

= 8zy°2?
Write in the understood

coefficient of —I.
Rewrite using the

—12(—w)

—12(—1
(=1w) associative property.

12+ (~ D)
12w
12w
—10(—k) = —10(—1k)
= [-10- (- D)k
= 10k
6(b + 6)
G:b+6:6

6b + 36
5(a+ 3)
o+a+53
5a + 15
T(z—1)
Tex —T7-1
T —T7
dy—4)=4.y—4.4
=4y — 16
3(7t+1)
37t 431
21t +3
8(2¢+5)=8+2c+8+5
= 16¢ + 40
—2(5r+ 3)
—2+5r4(—2)-3
Change addition
to subtraction

Distributive property

Distributive property

Distributive property

Distributive property

Distributive property

—10r 4 (—6)
of the opposite.
—10r — 6
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52

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Chapter 2 Understanding Variables and Solving Equations

—5(6z+2) = =562+ (—5)+2
= —30z+ (—10)
or —30z—10

—9(k+4) Distributive property
-9k +(-9)-4
Change addition
—9k + (—36)  to subtraction
of the opposite.
—9k — 36
—3(p+7)=-3:p+(=3):7
= -3p+(-21)
or —3p—21
50(m — 6)
50+m — 506
50m — 300
925(n — 1) = 25-n — 25-1
=2bn — 25
10+ 2(4y + 3)
10424y +2-3

Distributive property

Distributive property

10 + 8y + 6 Rewrite us'ing the
commutative property.

8y+10+6 Combine like terms.
8y + 16
A+ 7 +3)=44T7-2> +7:3
=4+72% + 21
=Tz% +25
6(a> —2) + 15  Distributive property
6.0’ —6+2+15
6a> — 12415  Combine like terms.
6a> + 3
5(b—4)4+25=5+b—5.4+25
=5b—20+25
=5b+(—20)+25
=5b+5
2+ 9(m —4) Distributive property
24+9.-m—9-4
2+9m — 36 Change to addition.
2+ 9m + (—36) Rewrite us.ing the
commutative property.
Add the coefficients
9Im + 2 + (=36 of like terms.
Change addition to subtraction
Im + (=34) of the opposite.
9m — 34
6+3n—8) =6+3.n—23-8
=6+3n—24
=64 3n+ (—24)
=3n+(—18) or 3n—18

69. —5(k+5)+5k
—5+k+ (—5)+5+ 5k

Distributive property

Rewrite using the
commutative property.
Add the coefficients
of like terms.

—5k + (—25) + bk

—5k + 5k + (—25)
(=5+5) k+ (—25)

Zero times any

0k + (=25) number is 0.
0+ (—25) Zero adc{ed to any
N number is the number
—25

70. —T(p+2)+Tp=—-Tp+(=7)2+7p
=—Tp+ (-14)+7p
=0p+(—14)
=0+ (—-14)
=14

71, 4(6z —3) + 12
4462 —4-3+12
2z — 12+ 12

Distributive property

Change to addition.
Combine like terms.
Any number plus its
opposite is 0.

24z + (—12) + 12

24x 4+ 0
24x

72. 6(3y —3)+18=6+3y — 6.3+ 18
=18y — 18+ 18
=18y + (—18) + 18
= 18y

73. 54+2(3n+4)—n
5+2«3n+2<4—n Rewritenas In.
5+ 6n+8—1n

Distributive property

Change to addition.
Rewrite using the
commutative property.

Add the coefficients
of like terms.

5+ 6n+8+ (—1n)

5+ 8+ 6n+ (—1n)

(54+8)+ 64 (—1)n
13+5n or 5n—+13

74. 8+8(42+5)—2=8+842+8+5— 1z
=8+322+40+ (—1z2)
=312+48
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75.

76.

77.

78.

79.

80.

81.

82.

83.

Summary Exercises Variables and Expressions

—p+6(2p—1)+5
—p+6-2p—6-1+5

Distributive property

Rewrite —p as —Ip.
Change to addition.
Add the coefficients
of like terms.

—p+12p—6+5

—1p+12p+ (—6)+5
(—14+12)p+ (-6+5)
11p+(—1)

11p—1

—k+34k—-1)+2

=—-1k+3<4k—3-1+42

=—-1k+12k—-3+2

=—1k+12k+ (-3)+2

=11k+(-1) or 1lk-—1
A simplified expression usually still has variables,
but it is written in a simpler way. When evaluating
an expression, the variables are all replaced by
specific numbers and the final result is a numerical
answer.

Change addition to
subt. of the opposite.

5(32 + 2) 5(2 + 3z)
=5.30+5:2  =5-2+5:3z
=15z + 10 =10+ 15z

The answers are equivalent because of the
commutative property of addition.

Like terms have matching variable parts, that is,
matching letters and exponents. The coefficients
do not have to match. Examples will vary.
Possible examples: In —6x + 9 + x, the terms
—62 and = are like terms. In 4k + 3 — 8k + 10,
the terms 3 and 10 are like terms.

Add the coefficients of like terms. If no
coefficient is shown, it is assumed to be 1. Keep
the variable part the same. Examples will vary.
—2x+Tx + 8

N ——

5T 4 8
Keep the variable part unchanged when combining
like terms. As shown above, the correct answer is
oz + 8.
In the last step, do not change the sign of the first
term. The correct answer is —4a — 5.
—43y) =5+ 20y +7)
—4.3y —5+2:5y+2-7

Distributive prop.

Change subtrac-
tion to adding
the opposite.
Group like terms
and add the
coefficients.

—12y — 5+ 10y + 14

—12y + (—5) + 10y + 14

—12y + 10y + (—5) + 14

—2y + 9
—2y+9

84. 6(—3x) — 9+ 3(—2x+6)
=—18c—9+43+(—2x)+ 36
= —18z+ (—9) + (—6x) + 18
=24z +9

85. —10+4(—-3b+3)+2(6b—1)
Distributive property
—10+4+(—3b) +43+2:6b—2-1
—10+ (—12b) + 124 12b—2
Change to addition.
—10+ (—12b) + 12+ 12b + (-2)
Group like terms and add the coefficients.
—120 +12b + —10+ 12 + (-2)

0b + 0
0

86. 12+2(4a—4)+4(—2a—1)
=12+4+2-4a—2+4+4+(—2a)—4-1
=12+48a—8+ (—8a)—4
=12+ 8a+ (—8) + (—8a) + (—4)
=8a+ (—8a)+ 12+ (—8) + (—4)
=0

87. —5(—x+2)+8(—x)+3(—2z—2)+16
Distributive property
—5e(—x) + (=5)*2+ 8+ (—z) + 3+ (—2x)

—3:2416

5z + (—10) + (—8z) + (—6z) — 6 + 16
Change to addition.
5z + (—10) + (—8z) + (—6z) + (—6) + 16
Group like terms and add the coefficients.
5z + (—8zx) + (—6z) + —10 + (—6) + 16

—9zx + 0
-9z

8. —T7(—y)+6(y—1)+3(—2y)+6—y
=Ty+6y—6+(—6y)+6—y
=Ty+ 6y + (—6) + (—6y) + 6 + (—1y)
=Ty+6y+ (—6y) + (—1y)+ (-6)+6
= 6y

Summary Exercises
Variables and Expressions

1. —-10—m
or—10 — Im

m 1is the variable;
—1 is the coefficient;
—10 is the constant.

2. —8cd ¢ and d are the variables;

—8 is the coefficient.

3. 6 + 4x x is the variable;
4 is the coefficient;
6 is the constant.
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Chapter 2 Understanding Variables and Solving Equations

Expression (rule) for finding the perimeter of an
octagon of side length s: 8s

(a) Evaluate the expression when s, the side
length, is 4 yards.
8s Replace s with 4.
8+4  Follow the rule and multiply.
32 yards is the perimeter.

(b) Evaluate the expression when s, the side
length, is 15 inches.

8s Replace s with 15.
8+15  Follow the rule and multiply.
120 inches is the perimeter.
Expression (rule) for finding the total cost of a car

with down payment d, monthly payment m, and
number of payments t: d + mt

(a) Evaluate the expression when the down
payment is $3000, the monthly payment is $280,
and the number of payments is 36.

Replace d with 33000, m
with $280, and t with 36.
$3000 + $280+36  Multiply before adding.

$3000 + $10,080
$13,080 is the total cost of the car.

d+mit

(b) Evaluate the expression when the down
payment is $1750, the monthly payment is $429,
and the number of payments is 48.

Replace d with 81750, m
with $429, and t with 48.
$1750 + $429-48  Multiply before adding.

\$1750 + $20,592
$22,342 is the total cost of the car.

d+mit

ad* written without exponents is
asdeded-d
b3cd written without exponents is
bebebeced
—7ab’c? written without exponents is
—T7easbebebebebecec

4 Replace w with 5.

W =wewewew m
8:555 Multiply left to right.

25-5-5

125-5

625

bxz w Replace x with —2 and z with 0.

If 0 is multiplied by any number, the result is 0.
Thus, there is no need to make any calculations
since the result is 0.

[\
at

11.

12.

13.

14.

15.

16.

17.

18.

19.

yz*> = Replace y with —6 and z with 0.

If 0 is multiplied by any number, the result is 0.
Thus, there is no need to make any calculations
since the result is 0.

wxy = Replace w with 5, x with —2, and y with

—6.
- (=6)

—10-(-6)
N ———
60

Multiply left to right.

3

x> =x+x+x w Replace x with —2.

—2+(=2) +(-2)

N —
4-(=2)

-8

Multiply left to right.

—4wy = Replace w with 5 and y with —6.

—4+5 «(—6)
—20-(—6)
N et

120

Multiply left to right.

3ry’ =3-xz-.y-y = Replace x with —2 and y

with —6.

3+(=2) +(=6)-(-6)

6+ (=6) +(~6)
36+(—6)
N———
—216

w?a® = wewex+-zrex-z-x = Replacew with

5 and x with —2. Multiply left to right.

Multiply left to right.

_,_, *(=2)+(=2)+(=2)+(-2)- (-2)
5+(=2) +(=2)+(=2)+(=2)+(-2)
—50+(=2) +(=2)+(=2)+(-2)
100+ (=2)+(=2)+(-2)
—200+(—=2) +(-2)
——— ——
400+ (—2)
N——
—800
—Twz*y? = Use a calculator. Replace w with

5, x with —2, and y with —6.
—7(5)(—2)*(—6)* = —35(16)(—216) = 120,960
106 + 4b + 100 = (10 + 4 + 10)b
= 24b

-3z —-5+124+ 10z

= -3z 4 10z + (—5) + 12

= (=3+10)z+ (-5+12)

=Tx+7
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20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

_8(c+4) = —8-c+ (—8)+4

= —8c+ (—32)
or —8c — 32
=92y + 92y = (—9 4+ 9)xy
= Ozy
=0
—4(—3c*d) = [~4+(-3)]+c*d
= 12c%d

3f =5f —4f =3f+ (=5f) + (—4/)
=B+ (D) + (=S
- —6f
23w+ 4) = 23w+ 2+4
= (2+3)w+2-4
=6w+8
—a—6b—a=—a+ (—6b)+ (—a)
= —a+ (—a) + (—6b)
= —la+ (—1la) + (—6b)
=[-1+4+(=1)]+a+ (—60)

= —2a+ (—6b)
or —2a — 6b
—10(=52"y?) = [~10+(=5)] -2y’
= 501:33;2

573 4+ 272 — 292 4+ 57
= 5r° + 573 + 272 + (—2r2)

N e’
= 100 + 0
= 10r*
21+ 7(h*—3) =21+7+h>—7-3
=21+ 7h* — 21
= Th?

-3(m+3)+3m=-3-m+(-3):3+3m
=—3m+3m+ (-9)
=(=34+3).m+(-9)
=0m+ (-9)
=0+ (-9)
=-9

—4(8y—5)+5=—4+8y—(—4)+5+5

=(—4:8)-y—(—20)+5
=-32y+20+5
=32y +25

24123z —1)=2+12:3x—12-1

=24 (12:3)x — 12
=2+ (-12) + 36z
= —10 + 36z
or 36x — 10
—n+5(4n—2)+11
=-n+54n—-5-2+11
=-n+(5-4).n—10+11

2.3 Solving Equations Using Addition

=-—n+20n+(—-10)+ 11
=(-1420)n+1
=19n+1

33. (a) Simplifying the expression correctly:

6(n+2)=6+n+6-2
=6n+12

The student forgot to multiply 6 « 2.
(b) Simplifying the expression correctly:

—5(—4a) = [-5+(—4)]+a
= 20a

Two negative factors give a positive product.

(¢) Simplifying the expression correctly:

3y+2y—10 = (3+2)y — 10
=5y — 10

55

Keep the variable part unchanged; that is, adding

y's to y's gives an answer with y's, not y°'s.

34. Inthe last step, do not change the sign of the first

term; keep —7x as —7z. The correct answer is

—Tx—9.

2.3 Solving Equations Using Addition

2.3 Margin Exercises

1. (@ c¢+15=280 Given equation
95 +15 = 80 Replace c with 95.
110 # 80 110 is more than 80.

No, 95 is not the solution.

65+ 15 =80 Replace c with 65.
80 = 80 Balances

Yes, 65 is the solution.

(No need to check 80 and 70.)

(b) 28=c—4  Given equation
28 £ 28 — 4 Replace c with 28.
28 # 24

No, 28 is not the solution.

28 £ 20 — 4 Replace c with 20.
28 # 16

No, 20 is not the solution.
282244 Replace c with 24.
28 #£ 20

No, 24 is not the solution.

28 £32— 4 Replace c with 32.
28 = 28 Balances

Yes, 32 is the solution.

Copyright © 2014 Pearson Education, Inc.



56

Chapter 2 Understanding Variables and Solving Equations

(a) Solve 12 =y + 5 for y.

To get y by itself, add the opposite of 5, which is
—5. To keep the balance, add —5 to both sides.

12 = y+5
-5 -5
T =y+0
T=y The solution is 7.

Check 12 =y +5 Original equation
12=7+5 Replacey with 7.

12=12
(b) Solve b —2 = —6 for b.

Balances, so solution is 7.

Change to addition.
b+ (—-2)= -6

To get b by itself add the opposite of —2, which is
2, to both sides.

b+ (-2) = —6
2 2
b+ 0= —4
b = —4 The solution is —4.
Check b—2=—6 Original equation
—4 —2=—6 Replace b with —A4.
—4+4+(-2)=-6
—6 = —6 Balances

(a) 2—8=Fk—2 = Rewrite both sides by
changing subtraction to addition. Combine like
terms.

24+ (-8)=k+(-2)
—6=k+(-2)

To get k by itself add the opposite of —2, which is
2, to both sides.

—6 = k+(—2)
2 2
-4 =k The solution is —4.
Check
2-8=k—-2 Original equation
2—-8=—-4-2 Replace k with —4.

24 (—8) = —4+(-2)
S N

—6 = —6 Balances
(b) 4r+1—-3r=—-8+11 = Changeto
addition.

dr+14(-3r)=-8+411

Rewrite the left side by using the commutative
property.

4dr + (=3r) +1 = —8 + 11 Combine like terms.
Ir+1 = 3 To get r by itself,
-1 -1 add —1 to both sides.
Ir+0 =2
1r = 2
or r =2 The solution is 2.
Check

4r+1—-3r=-8+11

4.2+1—-3-2=—-8+411 Replace r with 2.

8+1—-6=3
9—-6=3
3=3 Balances

2.3 Section Exercises

1.

2.

n—50=28 = Replace n with 58, 42, 60, and 8.

n — 50 =8 Given equation
58 — 50 = 8 Replace n with 58.
58 4 (—50) £ 8
8§=28
Yes, 58 is the solution.
(No need to check 42, 60, and 8.)

r—20=25 = Replace r with 5, 15, 30, and 25.
5-20+5 15-20%5
54(—20) <5 15+ (—20) £ 5
~15#5 —5#5
30-20<5 25-20+5
30+ (—20) £ 5 25+ (—20) £ 5
10 #5 5=5

The check for 25 balances, so 25 is the solution.

—6=y+ 10 = Replacey with —4, —16, 16,
and —6.
—-6=y+10 Given equation
—6< —4+10 Replace y with —4.
—6#6

No, —4 is not the solution.

—6< —16+10 Replace y with —16.
—6=-6

Yes, —16 is the solution.

(No need to check 16 and —6.)

—4=x+13 = Replace x with —4, 17, —17,
and —9.

42 44113 —4217+13
—4#9 —4 # 30

42 17413

4= 4

—17 is the solution. (No need to check —9.)
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10.

11.

(@A) m—8=1 =m Add 8 to both sides because
—8 + 8 gives m + 0 on the left side.

(b) —7T=w+5 = Add —5 to both sides
because 5 + (—5) gives w + 0 on the right side.

@ n+2=-9 = Add—2toboth sides
because 2 + (—2) gives n + 0 on the left side.

(b) 10=0—-6 = Add 6 to both sides because
—6 4 6 gives b + 0 on the right side.

p+5= 9

Add the opposite of

=0 5, =35, to both sides.
0= 4
29
p = 4 The solution is 4.

Check p+5=9
445=9 Replace p with 4.
9 =9 Balances

a+3 = 12

-3 —3 Add —3 to both sides.
a+0 = 9

a 9 The solution is 9.

Check a+3=12
943 =12 Replace a with 9.
12 =12 Balances

8§ =r—-2
8 = r+(—2) Change to addition.
Add the opposite of
+2 +2 —2, 2, to both sides.
100=7r+ 0
—
10 = T The solution is 10.

Check 8=r—-2
8 =10 —2 Replace r with 10.

8§=38 Balances
3=0b-5
3 = b+ (—5) Change to addition.
+5 +5  Add 5 to both sides.
8 = b+ 0
8 = b The solution is 8.

Check 3=0-5
3=8—05 Replace b with 8.

3=3 Balances
-5 =n+3
_3 _3 Add the opposite of
3, —3, to both sides.
—8 =n+0
-8 =n The solution is —8.

Check —5=n+3
—5=—8+4+3 Replace n with —8.
—5=-5 Balances

2.3 Solving Equations Using Addition

12. -1 =a+8

-8 —8 Add —8 to both sides.
-9 =a+0
-9 =a The solution is —9.

Check —1=a+8
—1=-9+4+8 Replace a with —9.
—-1=-1 Balances

13. 44k =14
4 Add the opposite of
—4, 4, to both sides.

0+k =18
k = 18 The solution is 18.

Check —4+k=14
—4+ 18 =14 Replace k with 18.

14 = 14 Balances

14 —9+y =7
9 9 Add 9 to both sides.
0+y = 16

y = 16 The solution is 16.

Check —9+y=7
—9+16 =7 Replacey with 16.

7 =7 Balances

15. y—6 =20
y+ (—6) = 0 Change to addition.
6 6 Add the opposite of
—6, 6, to both sides.
y+0 = 6
y = 6 The solution is 6.

Check y—6=0
6 —6=0 Replacey with 6.
0 =0 Balances

16. k—15 = 0 Change to addition.
k+ (—15) = 0 Add 15 to both sides.
15 15
k+0 =15

k = 15 The solution is 15.

Check k£—15=0
15—15=0 Replace k with 15.
0 =0 Balances

17. 7T =r+13
13 13 Add the opposite of
13, —13, to both sides.
—6=7r+0
-6 =7 The solution is —6.

Check 7=1r+13
7= —6+13 Replace r with —6.
T=7 Balances
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18. 12 = 2419 Correct solution:
—_19 —19 Add —19 to both sides. .5 — 3
—7=2z+0 z+ (=5) = 3 Change to addition.
-7 =z The solution is —7. Add the opposite of
Check 12=2419 g g —35, 5, to both sides.
12=—-7+4+19 Replace z with —7. 2+0 =8
12 =12 Balances z = 8 The solution is 8.
19. r—12 = —12 Check z—95=3
x+ (—12) = —12 Change to addition. 8 —5=23 Replace z with 8.
19 19 Add the opposite of 8+ (=5) =3 Change to addition.
—12, 12, to both sides. 3 =3 Balances
z+0= 0 24. £—9=4 w The given solution is 13.
x =0 The solution is 0.

Check z—-9=4

Check r—12=-12 13—9=4 Replace x with 13.
0— 12 =—12 Replace x with 0. 4 = 4 Balances

0+ (—12) = —12 Change to addition.

12 = —12 Balances 13 is the correct solution.
20. -3 — m—3 25. 74+ ax=—11 = The given solution is —18.
—3 = m+ (—3) Change to addition. Check T+z=-11
3 3 Add 3 to both sides. 7+ (—18) = —11 Replace x with —18.
"0 =m+ 0 —11 = —11 Balances
0=m The solution is 0.

—18 is the correct solution.
Check —3=m—3
—-3=0-3 Replace m with 0.
—3=0+(—3) Check 24+ k=-7
_3-—_3 Balances 24 (=5) = =T Replace k with —35.
—3 # —7 Does not balance

26. 2+ k= —7 w The given solution is —5.

2. -5 = —2+41

Add the opposite of Correct solution:
2 2 )
—2, 2, to both sides. 24k = —7
-3 =0+t 5 5 Add the opposite of
-3 =t The solution is —3. N %2, =2, to both sides.
Check —5=-2+1 0+k = -9
—5=—2+(=3) Replace t with —3. k = —9 The correct solution is —9.
—5=-5 Balances Check Q24 k=-7
22. -1 = —-104+w 2+ (=9) = =7 Replace k with —9.
10 10 Add 10 to both sides. —7=—T Balances
9=0+w 27. —10=-10+b = The given solution is 10.
9 =w The solution is 9. Check —10 — —10 + b
Check —1=-104+w —10 = —10+ 10 Replace b with 10.
—1=-10+9 Replace w with 9. —10#£0 Does not balance
—1=-1 Balances .
Correct solution:
23. z—5=3 = The given solution is —2. 10 = —104 b
Check z—5=3 10 10 Add the opposite of
—2—5=3 Replace z with —2. —10, 10, to both sides.
—2+ (—=5) =3 Change to addition. 0=0+b
—7# 3 Does not balance 0=%b The solution is 0.
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28.

29.

30.

31.

Check —10=-10+10
—10=—-10+4+0 Replace b with 0.

—10=-10 Balances
0= —14+a = The given solution is 0.

Check 0 =—-14+a
0= —-1440 Replace a with 0.
0#—-14 Does not balance

Correct solution:

0= —-14+a
14 14 Add the opposite 0f
—14, 14, to both sides.
14 =0+a
14 = a The correct solution is 14.

Check 0 =—-14+a
0= —14+14 Replace a with 14.

0=0 Balances
c—4 = —-8+10
c—4 =2 Simplify the right side.
c+(—4) =2 Change to addition.
4 4 Add 4 to both sides.
c+0 =26
c=256 The solution is 6.

Check ¢c—4=-8+10
6 —4=—-8+4+10 Replace c with 6.

2=2 Balances
b—8 =10—-6
b—8 =14
8 8
b+0 = 12
b =12 The solution is 12.

Check b—-8=10—-6
12—-8=10—6 Replace b with 12.

4=1 Balances
—14+4=y—-2
3=y—2 Simplify the left side.
3 = y+ (—2) Change to addition.
2 2 Add 2 to both sides.
5=y+ O
5=y The solution is 5.
Check
—1+4=y-2
—14+4=5-2 Replace y with 5.
—1+4=5+(—2) Change to addition.
3=3 Balances

2.3 Solving Equations Using Addition
32. 243 =k—4
5 =k—4
4 4 Add 4 to both sides.
9 =k+0
9 =%k The solution is 9.
Check 2+3=k—4
24+3=9—-4
5=5 Balances

33. 10+b = —-14—-6

10+b = —14 + (—6) Change to addition.
1046 = =20 Add.
—10 —10 Add —10.
04+b6 = -30
b = -30 The solution is —30.
Check

100+b=-14—-6
10+ (—30) = —14 + (—6)
—20=-20 Balances

34. 1+w = —-8-38

59

Replace b with —30.

1+w = —8+4(-8)
14w = —16
-1 -1 Add —1 to both sides.
O+w = —17
w = —17 The solution is —17.
Check
1+w=-8-38
14+ (—=17) = =8+ (—8) Replace w with —17.
—16 = —16 Balances
35. t—2=3-5
t+(—2) = 3+ (—5) Change to addition.
t+(-2) = -2 Simplify the right side.
2 2 Add 2 to both sides.
t+0 =20
t=20 The solution is 0.
Check
t—2=3-5
0—-2=3-5 Replace t with 0.
04 (—2) =34 (=5) Change to addition.
—2=-2 Balances
36. p—8 = —10+2
p—8 = —8
p+(-8) = -8
8 8 Add 8 to both sides.
p+0 =20
p=20 The solution is 0.
Check p—8=—-10+2
0—8=—-10+2 Replace p with 0.
—8=-8 Balances
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37.

38.

39.

40.

41.

Chapter 2 Understanding Variables and Solving Equations

10z -9z = —15+8
10z + (=9z) = —15 + 8 Change to addition.
lz = =7 Combine like terms.
z = =7 1z is the same as z.
The solution is —7.

Check
102 —92=-15+38
10+(=7) —9+(=7) = =15+ 8 Replace z with —7.
=70 — (-63) = -7
70463 = -7
-7=-7
2r—r=5-10
2r + (—1r) = 5+ (—10)
1r=-5
r=—5

Change to add.
Balances

The solution is —5.
Check
2r—r=5-10
2+¢(=5)—(=5)=5-10
—-10+5=5+(-10)
—-5=-5

Replace r with —3.

Balances
Rearrange and
—HSw+2+6w = —-4+9 o

combine like terms.

_ - 4

5w + 6w + 2 +9

lw +2 = 5
-2 -2
lw +0=3
w =3

Add —2 to both sides.

The solution is 3.
Check
—Sw+24+6w=-44+9
—5¢34+2+63=—-4+4+9 Replace w with 3.
—154+24+18=—-4+9
5=5
—2t4+4+3t =6-7
1t+4 =6+ (=7)
t+4 = -1
—4 —4
t+0 = -5
t = -5

Balances

Add —4 to both sides.

The solution is —5.
Check
—2t+4+3t=6-7
—2(=5)+4+3(-5)=6—-7
10+4+(=15) =6+ (-7)
14+ (—15) = —1
—-1=-1 Balances
4—3z+4z Change to addition.
= 4+ (=3z) + 4z Combine like terms.
——

Lett=—5.

-3-3

|
w
| —+
D —
|
w
=
Il o

4+ 1z
—4 —4
0+ 1z

Add —4 to both sides.

-10 = 1z
-10 = 2

1x is the same as x.
The solution is —10.

42,

43.

44.

45.

46.

47.

48.

49.

50.

—5—-5=-2-6b+7b

—5+ (=5) = —2+ (—6b) + 7b
10 = —2+1b
~10 = -2+
2 2 Add 2.
8 =0+0
-8 =10

The solution is —8.

—-34+7—4=—-2a+ 3a

-3+ 74+ (—4) = —2a+ 3a Change to addition.
0=1la Combine like terms.
0O=a The solution is 0.

6—114+5=—-8c+9c

6+ (—11) +5 = —8c+9c Change to addition.
0=1c Combine like terms.
0=c The solution is 0.
y—"T75 = —100
y+ (=75) = —100 Change to addition.
75 75 Add 75 to both sides.
y+0 = —25
y = —25 The solution is —25.
a—200 = —100
a+ (—200) = —100 Change to addition.
200 200 Add 200 to both sides.
a+0 = 100
a = 100 The solution is 100.
w4349 — 18 Rearr.ange. and
combine like terms.
lx+3 = 18
-3 —3 Add — 3 to both sides.
lz 40 = 15
x = 15 The solution is 15.
—s+2s—4 =13
—1s+2s+(—4) = 13
1s+ (—4) 13
4 4 Add 4 to both sides.
1s+0 = 17
s = 17 The solution is 17.
82 = -31+k
31 31 Add 31 to both sides.
113 = 0+k
113 = k& The solution is 113.
-5 = 724w
—-72 —72 Add —72 to both sides.
-7 = 04w
=77 = w The solution is —77.
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51.

52.

53.

54.

55.

56.

57.

58.

59.

-2411 =20-9-0

—2+11 = 2b+ (-9) + (—1b) Change to addition.
Rearrange and
9= 1b+(=9) combine like terms.
9 9 Add 9 to both sides.
18 = 1b+0
18 =10 The solution is 18.

—64+7 =2h—1-h
—6+7 = 2h+ (—1) + (~1h)

1 = 1h+(-1)

1 1 Add 1.
2 =1h+ 0

2 =h

The solution is 2.

r—6="7-10-8

r+(=6) = 74 (—10) + (—8) Change to addition.
r+(—6) = —11 Combine like terms.
6 6 Add 6 to both sides.

r+0 = -5
r= -5 The solution is —5.

m—95=2-9+1

m+ (=5) = 24 (—9) + 1 Change to addition.
m+(=5) = —6 Combine like terms.
5 5 Add 5 to both sides.
m+0 -1
m -1 The solution is —1.
—14 = n+91
—-91 —91 Add —91 to both sides.
~105 = n +0
—105 = n The solution is —105.
66 = x — 28
66 = x + (—28) Change to addition.
28 28  Add 28 to both sides.
94 =2+ 0
94 = x The solution is 94.
-94+9 =5+h
0 = 5+ h Combine like terms.
-5 —5  Add —5 to both sides.
—5=0+h
-5 =h The solution is —5.
18—18 = 6+p
0= 6+p
—6 —6 Add —6 to both sides.
-6 =0+p
-6 =p The solution is —6.

No, the solution is —14, the number used to
replace z in the original equation.

2.3 Solving Equations Using Addition 61

60.

61.

62.

63.

64.

65.

66.

Check
—3-6=n-5
3+ (=6) = =2+ (=5)
-9 #+ -7 Does not balance

To correct the errors, change —3 — 6 to
—3+ (—6). Then, add 5 to both sides, not —5.
The correct solution is —4.

g+10 = 305
_10 _10 Add the opposite of
10, —10, to both sides.
g+0 = 205
g = 295

There were 295 graduates this year.

g+ 10 = 278
_10 _10 Add the opposite of
10, —10, to both sides.
g+0 = 268
g = 268

There were 268 graduates last year.

92 = ¢+ 37
37 —37 Add —37 to both sides.
55 = c+0

55 =

When the temperature is 92 degrees, a field cricket
chirps 55 times (in 15 seconds).

77T = c+ 37
37 —37 Add —37 to both sides.
40 = c+0

40 =

When the temperature is 77 degrees, a field cricket
chirps 40 times (in 15 seconds).

p—65 = 45
p+ (—65) = 45 Change to addition.
65 65 Add 65 to both sides.
p+0 = 110
p = 110

Ernesto's parking fees average $110 per month in
winter.

p—56 = 98
p+ (—=56) = 98 Change to addition.
56 56 Add 56 to both sides.
p+0 = 154
p = 154

Aimee's parking fees average $154 per month in
winter.
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67. —17—1+26—38 8 =z+10
=-3-m-—-8+2m _10 _10 Add the opposite of
—174 (—1) + 26 4 (—38) 10, —10, to both sides.
= -3+ (—=1m) + (—8) +2m 2 =2+0
Change all subtractions to additions. -2 ==z The solution is —2.

—17+4+ (1) +26 4 (—38)

(b) Equations will vary. Some possibilities are:
=34+ (=8)+(=1m)+2m

. y+6 = 6
Commutative property .
—30 = —11 4 1m Combine like terms. —6 _g Addithe OppOSll‘.e of
1111 Add 11 1o both sides. _____ 6 =6 tobothsides
~19 = 1m y+0=0 .
—-19 =m The solution is —19. y = 0  Thesolution is 0.
68. 19-38—9+11 = —t —6+2t—6 Th = el Add the opposite of
19+ (=38) 4 (=9) + 11 = —1t + (~6) + 2t + (~6) 5 5 PPOSIT
—5, 5, to both sides.
-17 = 1t+(-12) 5 T3
12 12 O:bJr The solution is 0
— _ 10 = 1 e solution is 0.
-5 =t The solution is —5. 72. (@) z+1 =135
Add the opposite of
69. —6x+2x+6+5x=|0—9—|-6+5| -1

1, —1, to both sides.

—6x+2x+5x+6=|0+(—-9)] — |-6+ 5]
Change subtraction within absolute value to

. . 1
addition and rearrange the terms. The solution is 3.

loz+6=]-9 —|-1] b =y-1
Simplify inside absolute value bars. Collect like i = y+(—1) Change to addition.
terms. Add the opposite of
lz+6 = 9-—1 Evaluate absolute values. 1 1 1 1 to both sides.
lz+6 = 9+ (—1) Change to addition. T yT
lz+6 = 8 1 5 s
-6 -6 Add —6 to both sides. 13 =y or y=7 Thesolutionis §.
lz4+0 = 2 () $250+n = $3.35
x =2 The solution is 2. Add the opposite
—$2.50 —$2.50 2.50, —$2.50,
70, h— -9 =9 +8h —6h = ~12— -5 +0) i $2:50 08230, 3
to both sides.
—h —|-9+ (-9)| + 8h + (—6h) = —12 — |- S0 - S0
—1h — |18 + 8h + (=6h) = —12—5 " S0.85
—1h — 18+ 8h + (=6h) = —12+ (-5) e
1h—18 = —-17 The solution is $0.85.
1h +(-18) = 17 (d) Equations will vary. Some possibilities are:
8 _18 a—$7.32 = $9.16 The solution is $16.48.
h *}OL - 1 5¢ — $11.20 = 4c — $2.00  The solution is $9.20.

The solution is 1. 2.4 Solving Equations Using Division

2.4 Margin Exercises
1. (a) Solve 4s = 44.

Use division to undo multiplication. Divide both

Relating Concepts (Exercises 71-72)

71. (a) Equations will vary. Some possibilities are:

n—1= -3 sides by the coefficient of the variable, which is 4.
n+ (—=1) = —3 Change to addition. A4s 44
1 1 Add 1 to both sides. 44
-T2 s=11
n = —2 The solution is —2.

The solution is 11.
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Check 4s = 44  Original equation Check p—1dp=-2418-3
4.11 =44 Replace s with 11. —1-14(-1)=16-3 .
44 =44 Balances Replace p with —1.
—-1—-(-14)=1
(b) 27=-9p ( ) 3
27 —9p  Divide both “l+ () =13
— b Trvaeso 13 =13 Balances

—9 -9 sides by —9.

—3=p 3. (a —k=-12
.. Write in the understood
The solution is —3. —1k=—-12 1 as the coefficient of k.
Check 27 = -9p —1k  —12  Divide both
27 =—-9+(—3) Replace p with —3. —1 =1  sidesby —1.
27 =27 Balances k=12 The solution is 12.
(c) —40= —bx Check —k=-12
—40  —5x  Divide both —1k=-12
-5 —b5  sides by —S5. —1+12= —12 Replace k with 12.
8==x —12 = —12 Balances
The solution is 8. b T=-t
Check —40 = —5z 7T=—1t Write —tas —1It.
—40 = —5+8 Replace x with 8. 7 _ —1t  Divide both
—40 = —40  Balances -1 -1 sidesby—1I.
7=t The solution is —7.
d 7t=-70
7t _ =70  Divide both Check 7= —t
77 sides by 7. T=-1
f— 10 7= —1+(=7) Replacetwith —7.
= Bal
The solution is —10. T=T alanees
Check Tt = 70 © -m=-20
. —1m = -20 Write —m as —Im.
7+(—10) = =70 Replace t with —10. o
—1m  —20 Divide both
—70 = —70 Balances —_— = .
-1 —1  sides by —1.
(a) —28=—-6n+10n m = 20 The solution is 20.
—28 = 4n Combine like terms.
—28 4n Divide both Check —m= =20
i 4 sides by 4 —lm =20
ren The solution is —7. —1+20 = —20 Replace m with 20.

—20 = —20 Balances
Check —28 = —6n+ 10n

—28 = —6+(=7)+ 10+ (—7) 2.4 Section Exercises

Replace n with —7. 1. 6z =12
—28 =42 + (—170) 6z _ 12 Divide both
—28 = —28 Balances 6 6 sidesby6.
(b) p—ldp=—2+18—3 z=2  The solution is 2.
Ip+ (—14p) = =24+ 18 + (-3) Check 6z =12
Change to addition. Rewrite p as Ip. 6.2 =12 Replace z with 2.
—-13p=13 12 =12 Balances
Combine like terms. 5 8k — 24 Check 8k — 24
—13p 13
= 8k 24 8:3 =24
—13 —13 < = N o2
Divide both sides by —13. 3 24 =24
p=—1 = Balances

The solution is —1. The solution is 3.
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48 = 12r

48  12r  Divide both

12~ 12 sides by 12.
4=r The solution is 4.

Check 48 = 12r
48 =124  Replace r with 4.

48 = 48 Balances
99 =11m Check 99 =11m
% _11m 99 =11.9
11 11 99 =99
9=m Balances
The solution is 9.
3y=0
% _ 9 Divide both
3 3 sides by 3.

y =0 The solution is 0.
Check 3y=0
3:0=0 Replacey with 0.
0 =0 Balances

5a =10 Check 5a =10
5_a B 9 5.0=0

5 5 0=0

a=0 Balances

The solution is 0.

—Tk =170

—Tk _ m Divide both

—7 =7  sides by —7.

k = —10 The solution is —10.

Check —Tk =170

—7+(=10) =70 Replace k with —10.
70 =70 Balances

—6y = 36 Check —6y = 36
—6y _ ﬁ —6+(—6) = 36
—6 —6 36 = 36
y=—6 Balances
The solution is —6.
—54 = —-9r
—54 = Divide both
-9 —9  sides by —9.
6=r The solution is 6.

Check —54 = —9r
—54 = —9+6 Replace r with 6.

—54 = —5H4 Balances
—36 = —4p Check —36 = —4p
-36  —dp —36 =—4-9
-4 4 —36 = —36
9=rp Balances

The solution is 9.

11. —-25=5b
—25  5b  Divide both
5 5 sideshys.
—-5=0 The solution is —5.

Check —25=05b

—25=5+(=5) Replace b with —35.
—25=-25 Balances
12. —-70 =10z Check —70=10x
—70 10z —70=10+(=7)
10 10 —70 = —70
—T=z Balances

The solution is —7.

13. 2r=-7+4+13

2r==6 Combine like terms.
2r 6 Divide both
2 2 sides by 2.
r=3 The solution is 3.
Check 2r=-7+413
2.3 =—-T+13 Replace r with 3.
6=06 Balances
14. 6y=28—-14 Check 6y =28—-4
6y = 24 6:.4=28—-4
6y 24 24 =24
6 6 Balances
y=414
The solution is 4.
15. —-12=5p—p
—12=5p+ (—p)  Change to addition.
—12=>5p+ (—1p) Rewrite —p as —Ip.
—12=4p Combine like terms.
—12  4p Divide both
4 4 sides by 4.
-3=p The solution is —3.
Check
—12=5p—p

—12="5-(—3) - (-3)
—12=—15—(-3)

Replace p with —3.

—12=-15+4+3 Change to addition.
—12=-12 Balances
16. 20 =z—11z
20 = 1z + (—11z) Change to addition.
20 = —10z Combine like terms.
20 —10z Divide both
—10  —10 sides by —10.
2=z The solution is —2.
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17.

18.

19.

20.

21.

22.

23.

Check
20=2z—-11z

20 = —2—11-(-2)

20 = —2 — (—22)

20=—-2+22
20 =20
3—28=5a
34 (—28) = 5a
—25 = ba
—25  b5a
5 5
—5=ua

~55+7=8n O
—48 = 8n
—48  8n

Replace z with —2.

Change to addition.
Balances

Original equation
Change to addition.
Combine like terms.
Divide both

sides by 5.

The solution is —5.

riginal equation

Combine like terms.
Divide both

8 8  sides by 8.

—6=n

xz— 9x =80
z+ (—9z) = 80
lz 4+ (—9z) = 80
—8x = 80

—8x 7@

-8 -8

z=—10

4c —c= =27

de+ (—c) = =27
de+ (—1e) = =27

3c=-27
3¢ =27
3 3
c=-9
13 —-13 = 2w —

134 (—13) = 2w+

134 (—-13) = 2w+
0=1w
0=w

—11+11=8t—-Tt
11411 =8t + (—T7¢)

3t+9t=20— 10+ 26
3t + 9t = 20 4 (—10) + 26

12t = 36
12t 36
1212
t=3

The solution is —6.

Original equation
Change to addition.
Rewrite x as 1x.
Combine like terms.
Divide both

sides by —8.

The solution is —10.

Original equation
Change to addition.
Rewrite —c as —Ic.

Combine like terms.

Divide both

sides by 3.

The solution is —9.
w Original equation
(—w)  Change to addition.
(—1w) Rewrite —w as —Iw.

Combine like terms.

1w is the same as w.

The solution is 0.

Original equation
Change to addition.
Combine like terms.
1t is the same as t.
The solution is 0.

Original equation
Change to addition.
Combine like terms.
Divide both
sides by 12.

The solution is 3.

24,

25.

26.

27.

28.

29.

30.

31.

6m + 6m =40 + 20 — 12

2.4 Solving Equations Using Division 65

Original equation

6m + 6m =60+ (—12)  Change to addition.
12m = 48 Combine like terms.
12m 48 Divide both
12 12 sides by 12.
m=4 The solution is 4.
0= -9t Original equation
0 -9t Divide both
—9 -9 sides by —9.
0=t The solution is 0.
—10 =10b  Original equation
—10  10b  Divide both
10 10  sides by 10.
—1=0b The solution is —1.

—14m + 8m =6 — 60

—14m + 8m = 6 + (—60)
—6m = —54
—6m  —5H4
-6 -6
m=9

Tw— 14w =1 — 50+ 49

Original equation
Change to addition.
Combine like terms.
Divide both

sides by —6.

The solution is 9.

Original eq.

Tw+ (—14w) = 1+ (—50) + 49

—Tw=20
77w7£
-7 =7

w=20

100 — 96 = 31y — 35y

100 + (—96) = 31y + (—35y)
4=—-4y
4 Ay
—4 4
“1=y

150 — 139 = 20z — 9z

Combine.
Divide both
sides by —7.
The solu-
tion is 0.

Original equation
Change to addition.
Combine like terms.
Divide both

sides by —4.

The solution is —1.

Original equation

150 + (—139) = 20z + (—9x) Change to addition.
11 =11z Combine like terms.
11 1z Divide both
1 11 sides by 11.
l==2 The solution is 1.
3(2z) = —30  Original equation
(3+2)2 = —30 To multip.ly ?n the left, use
the associative property.
6z = —30
62 =30 Divide both
6 6  sides by 6.
z=-5 The solution is —5.
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32.

33.

34.

35.

36.

37.

Chapter 2 Understanding Variables and Solving Equations
2(4k) = 16  Original equation 40. —c =23  Original equation
(2-4) -k = 16 To multiply on the left, use —1lc =23 Write in the understood — 1.
the associative property. —1c 23  Divide both
8k = 16 1 —1 sidesby —1.
8k 16  Divide both ¢ = —23 The solution is —23.
8 8 sides by 8.
=9 The solution is 2. 41. —-2=-w Original equation
50 = —5(5p) Original. equation . _22 _1115} VlI;l;t;lenbtohtehunderstood -
= sy TS
’ 2=w The solution is 2.
50 = —25p
50 —25p Divide both 42. —75=—t  Original equation
—-25 =25 sides by —25. —75 = —1t  Write in the understood —1.
—2=p The solution is —2. —75  —1t Divide both
60 = 4(—3a) Original equation -1 —1  sides by —1.
60 = [4+(—3)]-a To multiply 0;.1 tfze right, =t The solution is 75.
use the associative prop. . .
60 = —12 43. —n = —50  Original equation
60 124 Divide both —1n = —50 WI’:lt.e in the understood —1.
T2 1 sides by —12. —in _ =50 Divide both
-5=a The solution is —5. -1 —1  sidesby ,7]' .
n = 50 The solution is 50.
—2(—4k) = 56  Original equation
[-2+(—4)]+k =56 Associative property 44. —x = —1 Original equation
8k = 56 —lx = —1  Write in the understood —1.
8k 56  Divide both —1x  —1 Divide both
8 8 sideshy8. 1 T 1 sides by —1.
k=7  The solutionis 7. x=1 The solution is 1.
—5(dr) = —80 Orzgm.al.equatlon 45. 10=—p Original equation
(—=5+4).r =—80 Associative property o
_90r — —80 10 = —1p Write in the understood —1.
—20r =80  Divide both 1—2 = —_11p P;vzdz bo”;
—20 20 sides by —20 -10=p ;IheeZol)ljltiml. is —10
r=4 The solution is 4. ’
—90 = —10(—3b) Original equation 46. 100 = —k  Original equation
—90 = [-10+(=3)]+b Associative property 100 = —1k  Write in the understood —1.
—90 = 306 100 —1k  Divide both
—90 _ 30b Divide both —1 -1 sidesby —1.
30 30 sides by 30. —100 = k The solution is —100.
-3=0 The solution is —3.
L ) 47. Each solution is the opposite of the number in the
—90 = —5(-2y) Original equation equation. So the rule is: When you change the sign
—90 = [=5+(=2)]+y Associative property of the variable from negative to positive, then
—90 = 10y change the number in the equation to its opposite.
-90 10y Divide both In —x = 5, the opposite of 5 is —5, so z = —5.
10 10 sides by 10.
9=y The solution is —9. 48. Equations will vary. Some possibilities are
(i) —5x = 20 and (ii) 12 — 20 = 2z.
—x =32 Original equation
—1lz =32 Write in the understood — 1. (i -5z=20
—lx 32  Divide both —b5x 20  Divide both
—1  —1  sidesby —1. =5 =5 sides by —5.
x = —32 The solution is —32. x = —4 The solution is —4.
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49.

50.

51.

52.

53.

54.

5S.

(ii) 12 - 20 = 2z

12 + (—20) = 2z Change to addition.
—8 =2x  Combine like terms.
—8 2z Divide both
2 2 sides by 2.
4=z The solution is —4.

Divide by the coefficient of x, which is 3, not by
the opposite of 3.

3z=16—1

3r= 15
3z 15
3 =
r=25 The correct solution is 5.

You can divide both sides of an equation by the
same nonzero number and keep the equation
balanced.

3s =45

3s 45  Divide both

3 3 sideshy3.
s=15

The length of one side is 15 feet.

35 =63

3s 63  Divide both

3 3 sides by 3.
s=21

The length of one side is 21 inches.

120 = 5s

120 5s  Divide both

5 5 sideshys.
24 =5

The length of one side is 24 meters.

335 = 5s

335  5s  Divide both

5 5 sides by 5.
67 =s

The length of one side is 67 yards.
89 — 116 = —4(—4y) — 9(2y) +y
89— 116 = [—4+(—4)]+y— (9+2)ey+y
Associative property
89 + (—116) = 16y + (—18y) + 1y

Change to addition.
—27T=—-1y Combine like terms.
=27  —ly Divide both
-1 -1 sides by —1.
2T=y

The solution is 27.

2.5 Solving Equations with Several Steps 67

56. 58 — 208 = —b + 8(—3b) + 5(—5b)
58 =208 = —b+ [8+(—3)]+b+ [5+(—5)]+b
Associative property
58 4+ (—208) = —1b + (—24b) + (—25b)
Change to addition.
—150 = =500 Combine like terms.
—150 500 Divide both
—50 =50 sides by —50.
3=5>

The solution is 3.

57. —37(14x) +28(21x) = |72 — 72| + |—166 + 96]
(—=37+14) -2 + (28+21)+x
= |0+ |=70]
Assoc. prop. Simplify within the absolute values.
—518z + 588z = 0+ 70
Simplify the absolute values.
70x =70 Combine like terms.
70x 70 Divide both
70 70 sides by 70.

r=1
The solution is 1.

58. 6a — 10a — 3(2a) = |—25 — 25| — 5(8)
6a + (—10a) — 6a = |—25 + (—25)| — 40
Simplify within the absolute value.
6a + (—10a) + (—6a) = |-50] — 40
—10a = 50 — 40
Simplify the absolute value.
—10a = 10 Combine like terms.

—10a 10 Divide both
—10 ~ —10 sides by —10.
a=-—1

The solution is —1.

2.5 Solving Equations with Several Steps

2.5 Margin Exercises

1. (@) 2r+7 = 13 To get2r by itself,
-7 —7 add —7 to both sides.

2r+0 =6
2r =6
To solve forr,
2r 6 - .
5 =3 divide both sides by
the coefficient, 2.
r = 3  The solution is 3.
Check 2r+7=13
24347 =13 Replace r with 3.
6+7 =13
H/_/

13 =13 Balances
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(b) —-10z—-9 = 11
—10z+(—=9) = 11  Change to addition.
9 9 Add 9 to both sides.
—1024+0 = 20
—10z = 20
—10z 20  Divide both
—10 ~ —10 sides by —10.
z = —2 The solution is —2.

Check
—10z -9 =11
—10+(—2) —9=11 Replace r with —2.
|-

20 —-9=11
—_——
11 =11 Balances

(a) Solve, keeping the variable on leff side.

3y—1 = 2y+7

—2y —2y Add —2y to both sides.
ly—1 = 047
ly+(-1) =7 Change to addition.
1 1 Add 1 to both sides.
ly+0 =8
ly =8
ory = 8 The solution is 8.

Solve, keeping the variable on the right side.

3y—1 = 2y+7

—3y —3y Add — 3y to both sides.
0-1=—-1y+7
-1 =-1y+7
-7 —T7 Add —7 to both sides.
—8 = —-1y+0
-8 = -1y
-8 -1y Divide both
-1 -1 sides by —1.
8 =y The solution is 8.

3p—2 = p—=6
3p—2 = 1p—6 Rewrite p as Ip.
—3p —3p Add —3p.
0—-2=-2p—6
-2 = —2p+ (-6)
6 6 Addé.
4 = -2p+0
4 = -2p
4 —2p Divide both
-2 -2 sides by —2.
-2 =0p The solution is —2.
(@) —12 = 4(y—1)

—12 = 4.y — 4.1 Distribute on the right.

9y — 4

—12 = 4y + (—4) Change to addition.

4 4 Add 4 to both sides.
—8 =4y+0
-8 =4y
-8 4y Divide both
4 4 sides by 4.
-2 =y The solution is —2.
Check —12=4(y—1)
—12=4(—2—1) Replacey with —2.
—12 =4(-3)
—12=-12 Balances
() 5(m+4) = 20
5em+5+4 = 20 Distribute on the left.
5m+20 = 20
—20 —20 Add —20 to both sides.
om+0 =20
om = 0
5m 0  Divide both
5 5 sides by 5.
m = 0  The solution is 0.

(b) Solve, keeping the variable on left side.

Check 5(m + 4) = 20

3p—2 = p—6
3p—2 = 1p— 6 Rewritep as Ip.

—1p —1p Add — Ip to both sides.
2p—2 = 0-6
2p+(—-2) = —6 Change to addition.
2 2 Add 2 to both sides.
2p+0 = —4
2p = —4
2p -4 Divide both
2 2 sides by 2.
p = -2 The solution is —2.

Solve, keeping the variable on the right side.

5(0+4) =20 Replace m with 0.
5(4) =20
20 =20 Balances
(©) 6(t—2) = 18
6+t — 62 = 18 Distribute on the left.
6t—12 = 18
6t + (—12) = 18 Change to addition.
12 12 Add 12 to both sides.
6t+0 = 30
6t = 30
6t 30 Divide both
6 6 sides by 6.
t = 5 The solution is 5.
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Check 6(t —2) = 18
6(5—2) =18 Replace t with 5.
6(3) = 18
18 =18 Balances
4. (@ 3(b+7) = 2b—1  Distribute.
3:b4+3-7T= 2b-—-1
3b+21 20 + (—1) Variables left
—2b —2b Add —2b.
ht+2l =0+ (1)
16421 = -1
—21 —21 Add —21.
164+0 = —22
1b = —22
orb = —22

The solution is —22.
Check 3b+7)=2b—-1
3(=2247)=2-(-22)—-1
3(—15)=—-44-1

—45 = —45 Balances
(b) 6—2n = 144 4(n—>5)  Distribute.
6—2n = 14+4+n—4-5
6—2n — 144 dn—go “ddthe
opposite.
Combine
+(—2n) = 14+ 4n+ (—20) like terms.
6+ (—2n) = —6+4n
2n 2n Add 2n.
64+0 = —6+6n
6 = —646n
6 6 Add 6.
12 = 0+ 6n
12 6n
12 6n Divide both
6 6 sides by 6.
2 =n
The solution is 2.
Check 6—2n=14+4(n—5)
6—2.2=14+4+4(2—-5) Letn=2.
6—4=14+4(-3)
2=14+4(-12)
2=2 Balances
2.5 Section Exercises
1. Tp+5 = 12 To get 7p by itself,
-5 —5 add —5 to both sides.
Tp+0 =7
—
ww =7
7p 7  Divide both
7 7 sides by 7.
= 1 The solution is 1.

2.5 Solving Equations with Several Steps 69

2.

Check 7p+5=12
T(1)+5=12 Letp=1
74+5=12
12 =12 Balances
6k+3 = 15 Check 6k +3 =15
-3 =3 6(2)+3=15
6k+0 = 12 12+3=15
6k = 12 15=15
6k 12 Balances
6 6
k=2
The solution is 2.
=8y—6
= 8y + (—6) Change to addition.

6 Add 6 to both sides.

8y Divide both
8 sides by 8.
=y The solution is 1.
Check 2=8y—6
2=28(1) —6 Replacey with 1.

— 010 o w|o v
I
o
&
+
=)

2=8-6
2=2 Balances
10 = 11p—12 Check 10=11p—12
10 = 11p+ (-12) 10=11(2) — 12
12 12 10=22—-12
22 =1lp+0 10 = 10
22 1lp Balances
11 11
2=7p
The solution is 2.
28 = —9a+ 10 To get —9a by itself,
—10 —10 add —10 to both sides.
18 = -9 +0
18 = —9a
18  —Ya Divide both
-9 = -9 sides by —9.
-2 =a The solution is —2.

Check 28 = —9a + 10
28 = —9(—2) + 10 Replace a with —2.

28 =18 + 10
28 =28 Balances
—4k+5 = 5 Check —4k+5=5
-5 -5 —4(0)+5=5
—4k+0 =0 0+5=5
—4k 0 5=5
—1 T Balances
k=0

The solution is 0.
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7. —-3m+1 = 1 Toget—3mby itself,
-1 —1 add —1 to both sides.
—3m+0=0
—3m =0
—3m 0 Divide both
-3 —3 sides by —3.

m = 0  The solution is 0.

Check —-3m+1=1
—3(0)+1=1 Replace m with 0.
0+1=1
1 =1 Balances

8. 75 = —10w+ 25
—25 —25
50 = —10w+0
50  —10w
ST
-5 =w

The solution is —5.

Check 75 = —10w+ 25
75 = —10(=5) + 25

75 =50+ 25
75 =175 Balances
9. —5x —4 = 16 Change to addition.

—bx+ (—4) = 16 To get —5x by itself,
4 4 add 4 to both sides.

—5z+0 = 20
-5 = 20
—5x 20 Divide both
-5 —5 sides by —5.
r = —4 The solution is —4.
Check —br—4=16
—5(—4) —4 =16 Replace x with —4.
20—4 =16
16 = 16 Balances
10. —126—-3 = 21
~12b 4 (=3) = 21
3 3
—126+0 = 24
—12b 24
ST,
b= -2

The solution is —2.

Check —12b—-3 =21
—-12(-2)-3=21

24 -3 =21

21 =21

Balances

11.

12.

Solve, keeping the variable on the left side.

6p—2 = 4p+6
6p+ (—2) = 4p+ 6 Change to addition.

—4p —4p Add —4p to both sides.
2p+(-2) = 0+6
2p+(-2) =6
2 2 Add 2 to both sides.
2p+0 =8
2p = 8
2p 8 Divide both
2 2 sides by 2.
p =4 The solution is 4.

Solve, keeping the variable on the right side.

6p—2 = 4p+6

6p+ (—2) = 4p+ 6 Change to addition.
—6p —6p Add —6p to both sides.
0+(-2) = —2p+6
-2 = -2p+6
—6 —6 Add —6 to both sides.
-8 = -2p+0
-8 = -2p
-8 =2 Divide both
-2 -2 sides by —2.
4 =p The solution is 4.

Check 6p—2=4p+6
6(4)—2=4(4)+6

24-2=16+6
22 =22 Balances
Left side: Right side:
oy—5 = 2y+10 dHy—5 = 2y+10
—2y —2y -5y -5y
3y—5 =0+10 0-5= —-3y+10
3y+ (=5) = 10 -5 = —3y+10
5 5 -10 -10
3y+0 = 15 —15 = =3y +0
3y 15 —-15 =3y
3 3 -3 -3
y =5 5=y

The solution is 5.

Check

oy —5=2y+10

5(5)— 5 =2(5) + 10

25—5=10+10
20 = 20 Balances
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13. Solve, keeping the variable on the /eft side.

—2k—6 = 6k+10
—2k 4+ (—6) = 6k + 10 Change to addition.
Add —6k to
—Gk —Gk both sides.
—8k+(—-6) = 0+10
—8k + (—6) = 10
Add 6 to
6 6 both sides.
—8k+0 = 16
-8k 16 Divide both
-8 -8 sides by —8.
k= -2 The solution is —2.

Solve, keeping the variable on the right side.

—2k—6 = 6k+10
—2k + (=6) = 6k + 10 Change to addition.
Add 2k to
2k 2k both sides.
0+ (-6) = 8k+10
-6 = 8k+10
_10 B Add 7.1() to
both sides.
—16 = 8k +0
-16 % Divide both
8 8 sides by 8.
-2 =k The solution is —2.
Check

—2k—-6=6k+10
—2(—2) —6=06(—2)+ 10 Replace k with —2.
4+ (-6)=-12+10

—2=-2 Balances
14. Left side: Right side:
5vr+4 = -3r—4 b5r+4 = -3r—4
3x 3z —5x —5x
8r+4 =0—-4 0+4 = —8xr—4
8r+4 = —4 4 = —8x+ (—4)
—4 —4 4 4
8r+0 = -8 8§ = —8z+0
8r  —8 8 8z
8 8 -8 -8
r = —1 -1 ==z

The solution is —1.

Check br+4=-3x—4
5(-1)+4=-3(-1)—4
~5+4=3+(-4)
-1=-1
Balances

2.5 Solving Equations with Several Steps 71

15.

16.

—18 4+ 7a = 2a + 3 + 4 simplifies to
—18+7a=2a+17.

—18+7a = 2a 4+ 7
Add —2a to
—2a —2a both sides.
—1845a = 0+7
—1845a = 7
Add 18 to
18 18 both sides.
0+5ba = 25
S5a 25
S5a 25 Divide both
5 5 sides by 5.
a = 5

The solution is 5.

Check —184+7a=2a+3+4
—184+7(5) =2(5)+7
—-18+35=10+7

17=17 Balances

—10 + 5r = —7 — 12 — 1 simplifies to
—10+ 5r = —20.

—-1045r = =20

Add 10 to

10 10 both sides.
O+5r = -—10
50 = -—10

50 —10 Divide both
5 5 sides by 5.
r = =2

The solution is —2.

Check —104+5r=-7—-12-1
—10+5(-2)=-19-1
—10—-10=-20
—20=-20 Balances

Neither side can be simplified, so solve the
equation.

-3t = &t
Add 3t to
3t 3t both sides.
0 = 11t
E B g Divide both
11 11  sidesby I1.
0 = t The solution is 0.
Check —3t =8t
—3(0) = 8(0) Replace t with 0.
0=0 Balances
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18. Neither side can be simplified, so solve the

equation.
152z = -9z
Add 9z to
92 92 both sides.
24z = 0
24_2 _ E Divide both
24 24 sides by 24.
z = 0 The solution is 0.
Check 15z = -9z
15(0) = —9(0) Replace z with 0.
0=0 Balances

19. 4+ 16 — 2 =2 — 2b simplifies to 18 = 2 — 2b.

18 = 2 —2b
Add —2 to
-2 -2 both sides.
18—2 = 0-2b

16 = =-2b
16 =2 Divide both
-2 Y sides by —2.

-8 = b

The solution is 5.

Check 4+16—-2=2-2b
20 —2=2—-2(-8)
20+ (—-2)=2+16
18 =18 Balances

20. —9+4 2z =9z — 1+ 13 simplifies to
—9422=9z+12.

942z = 9z + 12
Add —2z to
—2z —2z both sides.
940 = Tz4 12
-9 = Tz+4+12
Add —12 to
—12 —12 both sides.
-21 = T7z+40
-21 = 7z
-21 Tz Divide both
T sides by 7.
-3 = =z

The solution is —3.

Check —94+22=92—-1+13
—9+2(-3)=9(-3)+ 12
—9—-6=-27+12
—15=-15 Balances

21. 8(w—2) 32
8w—16 = 32 Distribute.
8w + (—16) 32 Change to addition.
16 16 Add 16 to both sides.
8w+ 0 48
8w 48
8w 48 Divide both
8 8 sides by 8.
w = 6 The solution is 6.
22. 9(b—4) 27
9b—36 = 27 Distribute.
9b + (—36) 27  Change to addition.
36 36  Add 36 to both sides.
9%+0 = 63
9 63 Divide both
9 9 sideshy9.
b = 7 The solution is 7.
23 —10 2(y+4)
—10 2y +8  Distribute.
-8 -8 Add —8 to both sides.
—18 2y+0
—18 2y
-18 2y Divide both
22 sides by 2.
-9 =y The solution is —9.
24 -3 = 3(z+6)
—3 = 3x+ 18 Distribute.
—18 —18  Add —18 to both sides.
—-21 = 3x+0
-21 3z Divide both
3 3 sides by 3.
-7 = =x The solution is —7.
25 —4(t+2) 12
—4t + (—8) 12 Distribute.
8 8  Add 8 to both sides.
—4t+0 20
—4¢ 20
—4t 20 Divide both
—4  —4  sides by —4.
t = —b The solution is —5.
26. —5(k+3) 25
—5k + (—15) 25  Distribute.
15 15 Add 15 to both sides.
—-5k+0 = 40
=5k 40  Divide both
-5 =5 sides by —5.
k= —8 The solution is —8.
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27. 6(x—5) = =30 9 ~ —9b  Divide both
6x—30 = —30 Distribute. —9 -9 sidesby —9.
6x+ (—30) = —30 Change to addition. -1 =9 The solution is —1.
30 30 Add 30 to both sides.
62 0 —18 —18  Add —18 to both sides.
6x 0 Divide both 6m+0 = —I8
6 6 sides by 6. 6m = —18
r = 0 The solution is 0. 6m _ —18 Divide both
6 6 sides by 6.
28. (r=7 = -49 m = =3 The solution is —3.
Tr—49 = —49 Distribute.
Tr+(—49) = —49 Change to addition. 34. 8p—40 = 0
49 49  Add 49 to both sides. 8p+ (—40) = 0 Change to addition.
r+0 = 0 40 40  Add 40 to both sides.
E B 9 Divide both Sp+0 = 40
7T T sides by 7. 8 40 Divide both
r = 0 The solution is 0. 8 - 8  sides by 8.
29, 12 = 12(h—2) p = 5 The solution is 5.
—12 = 12h — 24 Distribute. N 35, 6 = 9w— 12
—12 = 12h + (—24) Change to addltl.Ol’l. 6 = 9w+ (—12) Change to addition.
24 24 Add 2410 both sides. 12 12 Add 12 to both sides.
12 = 12h+0 T®=9%0+0
12 = 12h N 18 = 9w
12 = ﬁ Pmde both 18 9w Divide both
12 12 sides by {2. . 9 " 9 sides by 9.
1="h The solution is 1. 2 =w The solution is 2.
30. —11 = 11(c-3)
—11 = 11c—33  Distribute. 36. 8 = 8h+24
—11 = 11l¢+(—33) Change to addition. —24 —24 Add —24 to both sides.
33 33 Add 33 to both sides. -6 = 8h+0
22 = 1lct0 -6 8h Divide both
22 11¢ Divide both 8 8 sides by 8.
1 - 11 sides by 11. -2 = h The solution is —2.
2 = c The solution is 2.
37. 50 = 3x+10
31. 0=-2y+2) -3x -3z Add —3x to both sides.
0=—-2y—4 Distribute. 2z = 0+10
0 = —2y+ (—4) Change to addition. 2¢ = 10
4 4 Add 4 to both sides. 2z 10 Divide both
T4 = —2y+0 2 T 2 sides by 2.
4 = =2y r =5 The solution is 5.
4 —2y Divide both
2 T 2 sides by —2. 38. ™ = —2n-36
2=y The solution is —2. ™ = —2n+ (—36) Change to addition.
2n 2n Add 2n to both sides.
32. 0 = —9(b+1) o o = 0T (30
0 = -9%-9 Distribute. N 9n _36 Divide both
0 = =90+ (-9) Changeto addlflon. 9 - 9 sides by 9.
9 9 Add 9 to both sides. n = -4 The solution is —4.
9 = -9+40
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39. 2a +11 = 8a—7
2a4+ 11 = 8a+ (—=T) Change to addition.
—2a —2a Add —2a.
0411 = 6a+(=7)
11 = 6a+ (—7)
7 7 Add 7 to both sides.
18 = 6a+0
18 6a
18  6a Divide both
6 6 sides by 6.
3 =ua The solution is 3.
40. r—10 = 10r+8
1r+ (=10) = 107+ 8 Change to addition.
—1r —1r Add —1r.
0+ (-10) = 9r+38
—-10 = 9r+38
-8 —8 Add 8.
—-18 = 9r+0
—-18  9r Divide both
9 9 sides by 9.
-2 =r The solution is —2.
41. 7—5b = 28+4+2b
7+ (=5b) = 28+ 2b Change to addition.
5b 5b Add 5b to both sides.
7T+0 = 28+7b
7= 28+7b
—28 —28 Add —28 to both sides.
—21 =047b
—21 = 7b
21 7 Divide both
A sides by 7.
-3 =0 The solution is —3.
42. 1-8 = —-9-3t
1+ (=8t) = =94 (—3t) Change to add.
8t 8t Add 8t.
1+0 = —-9+5¢
1 =-9+5¢
9 9 Add 9.
10 = 0+ 5t
10 5t Divide both
5 5 sides by 5.
2 =t The solution is 2.
43. —20+2k = k—4k
—20+2k = k+ (—4k) Change to addition.
—20+4+ 2k = =3k Combine like terms.
—2k —2k Add —2k.
—20+0 = =5k
—-20 = =5k

-20
-5
4 =k

44. 6y —y =

6y + (—1y)

—5k Divide both
—5 sides by —35.
The solution is 4.

—-16+y
—16 + 1y Change to addition.

5y = —16 + ly Combine like terms.
—1ly —1y Add —1y.
4y = —16+4+0
y  —16 Divide both
4 4 sides by 4.
y = —4 The solution is —4.
45. 10(c—6)+4 = 2+c—58
10c—60+4 = 24+c—58 Distribute.

10c + (—60) + 4

10c + (—60) + 4 =

= 2+ ¢+ (—58) Change to add.
24 (—58) + ¢ Group terms.

10c + (=56) = —56 + ¢ Combine terms.
—c —c Add —c.
9¢ + (—=56) = =56 +0
9¢ + (—56) = —56 Add 56.
56 56
9¢4+0 =0
9 0 Divide both
9 9 sides by 9.
c =10
The solution is 0.
46. 8(z4+7)—6 = 24+60—10
82456 -6 = 24 60— 10
82+ 56+ (—6) = z+ 60+ (—10)
8z+50 = 1z+50
—1z —1z
724+ 50 = 0450
7z+50 = 50
—50 —50
724+0 =0
7z 0
77
z=20
The solution is 0.
47. 184+ 13y +3 = 3(by—1) -2
-18+13y+3 = 1by—3 -2 Distribute.
Add the
—18+13y+3 = 15y + (-3) + (-2) opposites.
Group like
13y + (—18) +3 = 15y + (—3) + (-2) erms
Combine
13y +(=15) = 15y +(-5) like terms.
—13y —13y Add —13y.
0+ (=15) = 2y + (-5)
—15 = 2y + (-5)
5 5 Add 5.
10 = 2y +0
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-10 = 2y

—10 2y Divide

2 2 hy2
-5 =y

The solutionis —5.

48. 34+5h—9 = 4(3h+4) -1
3+5h+(—9) = 12h 4+ 16 + (1)
5h+ (—6) = 12k + 15
—5h —5h
0+ (—6) = Th+15
—6 = Th+15
—15 —15
—21 = 7h+0
—21  Th
7T
-3=h
The solutionis —3.
49. 6 —4n+3n = 20—35
6 + (—4n) + 3n = 20 + (—35) Change to add.
6+ (—1n) = —15 Combine terms.
—6 —6 Add —6.
0+ (—1n) = —21
—In =21 Divide both
-1 -1 sides by —1.
n = 21
The solution is 21.
50. —19+8 =6p—Tp—5
—19+4+8 = 6p+ (—7p) + (—5) Change to add.
—11 = —1p+(-5H) Combine terms.
5 5 Add 5.
—6 = —1p+0
-6  —lp Divide both
-1 -1 sides by —1.
6 =p
The solution is 6.
51. 6(c—2) = 7(c—06)
6c—12 = T7c—42 Distribute.
6c+ (—12) = Tc+ (—42) Change to add.
—6¢ —6c¢ Add —6c¢.
0+ (—=12) = le+ (—42)
12 = lc+(—42)
42 42 Add 42.
30 =1c+0
30 =c¢

The solution is 30.

2.5 Solving Equations with Several Steps 75
52. =-3(5+4+2x) = 4(x —2)
—15+(—3z) = 42— 8
3x 3x Add 3x.
—15+0 = 7z—-8
—15 = Tz + (-8)
8 8 Add 8.
—7 =Tx+0
-7  Tx Divide both
7T sides by 7.
-1 ==z The solution is —1.
53. 75(2p+2) = 3(2p+5)
—10p+ (=10)—7 = 6p+15
—10p + (—10) + (— 7) = 6p+ 15
—10p+ (—17) = 6p+15
—6p —6p Add —o6p.
—16p+ (—=17) = 0+ 15
—16p+ (—17) = 15
17 17 Add 17.
—16p+0 = 32
—16p 32 Divide
—16 ~ —16 by —16.
p = -2
The solution is —2.
54. 4(3m —6) = 72+ 3(m —8)
12m —24 = 72+ 3m — 24
12m + (—24) = 72+ 3m + (—24)
12m+ (—24) = 3m+48
—3m —3m
9m + (—24) = 0+48
9m + (—24) = 48
24 24
Im+0 = 72
9m 72
9 9
m = 8 The solution is 8.
55. 2(3b—2)—5b = 4(b—1)+8b
6b—4—5b = 4b—4+8b
b—4 = 12b—4
4 4 Add 4.
b =120
—b = -b Add —b.
0 110
_11b
11 11
0=12>

The solution is 0.
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76

56.

57.

58.

59.

60.

Chapter 2 Understanding Variables and Solving Equations

“3(w+3)+10 = -l(w+14)+w
—3Bw—9410 = —w—14+w

—Bw+1 = —-14
-1 -1 Add —1.
3w = —15
3w  —15
-3 -3
w =9

The solution is 5.

The series of steps may vary. One possibility is:

—-2t— 10 = 3t+5 Change to addition.
—2t+(-10) = 3t+5 Add2tto both sides
2t 2t (addition property).
0+ (=10) = 5t+5  Add -5 to both sides

) = —5  (addition property).

-5 5t Divide both sides by 5
5 5 (division property).

-3 =t

The solution is —3.

Multiplication distributes over both addition and
subtraction. Examples will vary. Some
possibilities are 3(2y + 6) is 6y + 18 and
5(x — 3) is b — 15.
Check —8+4a=2a+2
—8+4(3) =2(3)+2
—8+4+12=6+2
4#8
The check does not balance, so 3 is not the correct
solution. The student added —2a to —8 on the left
side, instead of adding —2a to 4a. The correct
solution, obtained using —8 + 2a = 2, 2a = 10,
isa=>.

Check 2(z+4)=-16
2(—10+4) = —16

2(—6) = -16

12 # —16

The check does not balance, so —10 is not the
correct solution.

2(x+4) —16  Student did not
2x 4+ 8 —16  distribute the 2
—8 —8 over the 4.
20 +0 = —24
2_:5 =24
2 N 2
x = =12

The correct solution is —12.

Relating Concepts (Exercises 61—64)

61.

(a) It must be negative, because the sum of two
positive numbers is always positive.

62.

63.

64.

(b) The sum of x and a positive number is
negative, so © must be negative.

(a) It must be positive, because the sum of two
negative numbers is always negative.

(b) The sum of d and a negative number is
positive, so d must be positive.

(a) It must be positive. When the signs are the
same, the product is positive, and when the signs
are different, the product is negative.

(b) The product of n and a negative number is
negative, so n must be positive.

(a) It must be negative also. When the signs are
different, the product is negative, and when the
signs match, the product is positive.

(b) The product of y and a negative number is
positive, so y must be negative.

Chapter 2 Review Exercises

1.

(a) In the expression —3 + 4k, k is the variable, 4
is the coefficient, and —3 is the constant term.

(b) The term that has 20 as the constant term and
—9 as the coefficient is —9y + 20.

(a) Evaluate 4c + 10 when c is 15.

4c 410
415 + 10 Replace c with 15.

60 + 10
——r
70 Order 70 test tubes.
(b) Evaluate 4c + 10 when c is 24.

4c + 10
4-24 + 10 Replace c with 24.

96 + 10

106 Order 106 test tubes.
(@) 2%y* means xez ey ey y-y

(b) 5ab® means 5-a-b-b+b

(a) n? means

nen

—3+(=3)
N —
9

Replace n with —3.

(b) n® means

—3+(=3) - (-3)

N —
9-(—3)
——
—27

Replace n with —3.
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10.

11.

(¢) —4mp? means

—4om.p.p

Repl. ith 2
49 4.4 epace.mwzt
— and p with 4.

—8-4+4

—32+4

—128
(d) 5m*n? means

Bememememensn
Replace m with 2
&2.2.2.2.(_3).(_3) and n with —3.
10:2-2-2+(=3)(-3)
202 +2+(=3)+(-3)
402+ (—3)+(—3)
80+ (—=3) « (=3
(=3) = (=3)
—240+(-3)
—_———
720
ab + ab® + 2ab
lab + ab®> + 2ab  Combine like terms.
3ab + ab® or ab®+ 3ab
—3Jr+2y—xz -7
—3r+2y—1z -7
=3z 42y + (—1x) + (=7)
—4z+2y—7
—8(—2¢9")

[8+(=2)]- ¢’

16-93

164>

Rewrite x as Ix.

Associative property

4(3rt)
(4+3) 7%t
12-7%
1277t
5(k +2)
Sek+5.2
5k + 10

Associative property

Distribute.

—2(3b+4) Distribute.
—23b+ (—2)+4

—6b+ (—8) or —6b—38

32y —4)+12
32y —3:4+12
6y — 12412
6y + (—12) + 12
6y +0
6y

Distribute.

Change to addition.
Combine like terms.

12.

13.

14.

15.

16.

17.

18.

19.

Chapter 2 Review Exercises 77
—4+6(4x+ 1) —4x  Distribute.
—4+4+24x 4+ 6 — 4x
—4 +24x + 6 + (—4x)
2420x or 20x+2

Expressions will vary. One possibility is
6a® + a® + 3a — 6.

16 +n = 5 Add —16 to both sides.
—-16 —16
O+n = -—11
n = —11 The solutionis —11.
Check 164+n=25

16 + (—11) =5 Replace n with —11.
5 =15 Balances

—4 42 20— 6 —a
442 = 2a+(-6)+(—1la)
-2 = la+(-6)
6 6
4 = 1la+0
4 = a

The solution is 4.
Check —4+2=2a—6-—a
—4+4+2=24)-6—-4
—2=8+(—6)+ (—4)

—2=2+(—4)
—2==-2 Balances
48 = —6m
48  —6m  Divide both
—6  —6  sides by —6.
—-8=m The solution is —8.
k — 5k =—-40
1k — 5k = —40
1k + (—5k) = —40
—4k = —40 Combine like terms.
—4k  —40  Divide both
—4  —4  sides by —4.
k=10 The solution is 10.
—174+11+6 =Tt
0 =Tt
0 7t Divide both
7 7 sides by 7.
0=t The solution is 0.

—2p+5p=3-21
—2p+5p=3+(-21)

3p=-—18

3p  —18 Divide both

3 3 sides by 3.
p=—06 The solution is —6.
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20.

21.

22,

23.

24,

25.

Chapter 2 Understanding Variables and Solving Equations

—30 = 3(—5r) 3a  —15 Divide both
—30 = —15r 3 3 sidesby 3.
-30 —15r Divide both a = —5 The solution is —5.
T15  —15  sides by —I5. 26. [2.5] —2(p—3) = —14
2=r The solution is 2. —2p+ 6 = —14 Distribute.
12=—-h Add —6 to
—6 —6 .
12 = —1h both sides.
12 —1h  Divide both —2p+0 = -20
—1 -1 sidesby —1I. —2p _ —20 Divide both
—12=h The solution is —12. -2 =2 sides by —2.
192w — 4  — 8w+ 12 p = 10  The solution is 10.
12w+ (—4) = Sw+ 12 27. [2.5] 10y = 6y+20 y
_ Add —6y to
—8w —8w I;j;;l sii’z;.m ~0y —0y both sides.
dw + (—4) 0+ 12 4y = 0+20
dw + (—4) 12 y 20 Divide both
Add 4 to 4 4 sides by 4.
4 4 both sides. y=25 The solution is 5.
1w+ 0 16 28. [2.5] 2m —Tm =5 —20
dw 16 om 4 (—Tm) = 5+ (—20) 149 the
4w 16 Divide both oppos l.tes.
4 Y sides by 4. —5m = —15 Combine
w = 4 like terms.
The solution is 4. ﬂ = ;R\ D,Mde both
-5 -5 sides by —35.
0 = —4(c+2) m =3
0 = —4«c+ (—4)+2 Distribute. The solution is 3.
0 = —dc+(=8) 29. [25] 20 = 327
8 8 Add 8 to 20 = 3z + (=7)
both sides. Add 7 to
8 = —dc+0 7 7 both sides.
8 = —de 27 =321 0
i = __40 Divide both 27 3x Divide both
—4 —4 sides by 74 3T 3 sides by 3.
-2 =c The solution is —2. 9 — o The solution is 9.
34 = 2n+4 30. [25] b+6 = 3b-38
4 _y Add—410 . g,  Add—=3bio
. both sides. - - both sides.
30 =2n+0 —-2b4+6 =0-8
30 = 2n —2b+6 -8
@ _ 2_n Divide both Add —6 to
2 2 sides by 2. —6 —6 both sides.
15 =mn 2b+0 = —14
The number of employees is 15. ) —14 Divide both
25] 12470 = 4a—3 2 T 2 sideshy —2.
4 4 Add —4a to b =7 The solution is 7.
both sides. 31. [23] 243 = 0
1243a¢ =0-3 _3 B Add —3 to
12+3a = -3 both sides.
~12 ~12 z+0 = —3
04+3a = —15 z = —3 The solution is —3.
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32. [2.5] 3(2n—1) = 3(n+3)
6n—3 = 3n+9 Distribute.
Add —3n to
—3n —3n both sides.
n—3 =0+9
3n—3 =9
Add 3 to
3 3 both sides.
3n+0 =12
3_n B E Divide both
3 sides by 3.
n =4 The solution is 4.
33. [2.5] —4+46 = 7(—-3t+6)
—4 446 = —21t + 42 Distribute.
42 = =21t +42
Add —42 to
—42 N both sides.
0= -21t+0
0 21t Divide both
—-21  -21 sides by —21.
0=t The solution is 0.
34. [2.5]
6410d—19 = 2(3d+4)-1
64+ 10d+ (—19) = 6d+8—1
—13+10d = 6d+7
—6d —6d Add —6d.
—13+4d = 047
—13+4d = 7
Add 13 to
13 13 both sides.
0+4d = 20
ﬁ B @ Divide
4 4 by 4.
d=25
The solution is 5.
35. [2.5]
—4(3b+9) = 24+ 3(2b —8)
—12b—36 = 24 +6b—24
—12b 4 (—36) = 24+ 6b + (—24)
—12b+ (—-36) = 6b
Add 12b to
126 120 both sides.
0+ (—36) = 18b
-36 1_8b Divide
18 18 by 18.
-2 =190

The solution is —2.

Chapter 2 Test

Chapter 2 Test

1.  Inthe expression —7w + 6, —7 is the coefficient,
w 1is the variable, and 6 is the constant term.

2.  Evaluate the expression 3a + 2c when a is 45 and

cis 21.

3a + 2c

3445 +2+21
135 + 42
177

Buy 177 hot dogs.
3. Py means merezexexoyYyy
4. 4ab*means4-a-bebeb+b
5. —2s’t means

—2e5e5t

—2+(=5) +(~5) -4

——— and t with 4.

6. 3w — 8w + w?
3w — 8w’ + 1w®
3w’ + (—8uw?®) + 1w?
—_—————

—5uw® 4 1uw?
————
—4u?
7. Ty — Y
lzy — lzy
(1=1zy
Ozxy
0

8. —6c—5+7c+5
—6¢c+ (=5)+T7c+5
—6c+7c + (—5)+5

lc + 0

le or c

9. 3m?—3m+3mn
There are no like terms.
The expression cannot be simplified.

10.  —10(4b?)
Associative property
— . . 2
(—10+4)+b of multiplication
—40b%
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80 Chapter 2 Understanding Variables and Solving Equations

11. —5(—3k) 19. —-15 = -3(a+2)
(=5 (=3)] - k Associative property —15 = —3a—6
of multiplication 6 6 Add 6 to both sides.
15k -9 = —3a
12. 7(3t + 4) -9 —3a Divide both
7(3t) + 7(4) Distributive property -3 -3 sides by —3.
21t + 28 3=a
13. —4(a+6) The solution is 3.
—4+a+ (—4)+6 Distributive property
—da + (—24) Check —15= —3(a+2)
_da — 24 —15=—-3(3+2) Replace a with 3.
—15=-3(5
14. —8+6(x—2)+5 (5)
L —-15=-1 Balances
—8+6x —12+5  Distributive property
=846z + (-12) +5 20. 6n+8—bfn = —4+4
6x + (—15) Combine like terms. 6n+ 8+ (—bn) = 0
or 6z — 15 n+8 0
15. -9 —c—3+9+2c -3 -3 Add —8.
—9b—1c—34+9+2¢ n = -8
-9+ (—1lc)+(-3)+9+2
(F1lo)+(=3) ¢ . The solution is —8.
Combine
-9b+c+6 .
like terms. 21. 5—920=2m — 3m
16. -4 = z-9 54 (—20) =2m + (—3m)
9 9 Add 9 to both sides. —15=—-1m
5 = x40 15  —1m Divide both
5 = = -1 -1 sides by —1.
The solution is 5. 15=m
Check —4=2-9 The solution is 15.
—4=5—-9 Replace x with 5.
—4=—4  Balances 22. —2x+2 = Sz+9
2z 2z Add 2x to both sides.
17. —Tw="77 N 7 — 7219
—tw _ 1T P;Vldz both -9 —9  Add —9 to both sides.
- _171 sides by =7. -7 Tz Divide both
e 7 T sides by 7.
The solution is —11. -1 = z
Check —Tw="77 .
“74(=11) =77 Replace w with —1I1. The solutionis —1.
77 =77 Balances 23. Am—5 = m — 13
18. —-p=14 _3m _am Add f.3m to
—1p=14 both sides.
—1p E Divide both 0-5 = 4m — 13
—1 =1  sidesby —1. -5 = 4m — 13
p=—14 13 13 Zldc}ll]..?dto
The solution is —14. oth sides.
C _ 14 8 _ dm Divide both
heck —p=1 4 4 sides by 4.
—1lp=14 5 _
= m

—1+(—14) =14 Replace p with —14.

14 = 14 Balances

The solution is 2.
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24,

25.

26.

Cumulative Review Exercises (Chapters 1-2) 81

247 —-44 = -3b+12+9)

b —42 = 6b+12
Add —6b to
—6b —6b both sides.
1b—42 = 12
Add 42 to
42 42 both sides.
16 = 54
b =54

The solution is 54.

3c—24 = 6(c—4)

3c—24 = 6c¢ — 24 Distribute.
—3c —3c
—24 = 3¢—24
Add 24 to

24 24 both sides.
0 = 3¢
0  3c Divide both
3 3 sides by 3.
0=c

The solution is 0.

Addition property of equality: Start with a possible
solution, for example, z = —4. Now add an
abitrary number, say —5, to both sides, to give us
the equation x — 5 = —9.

Division property of equality: Start with a possible
solution, for example, —4 = y. Now multiply both
sides by an abitrary number, say 6, to give us the
equation —24 = 6y.

Thus, equations will vary. Two possibilities are

r—5=-9 and —24 = 6y.
Solving:
r—5 = -9
5 5 Add 5 to both sides.
= —4
—24 = 6y
—24 _ 6y Divide both
6 6 sidesby®.
4=y

Cumulative Review Exercises
(Chapters 1-2)

1.

306,000,004,210 in words is three hundred six
billion, four thousand, two hundred ten.

Eight hundred million, sixty-six thousand:
800,066,000

(a) —3 lies to the right of —10 on the number line,
so —3 > —10.

10.

11.

12.

13.

14.

(b) —1 lies to the left of 0 on the number line, so
-1<0.

(@ —6+2=24(—6) = Commutative
property of addition: Changing the order of the
addends does not change the sum.

(b) 0:25 =0 w Multiplication property of
zero: Multiplying any number by 0 gives a
product of 0.

(¢) 5(—6+4)=5+(—6)+5-4 = Distributive
property: Multiplication distributes over addition.

(a) 9047 =~ 9000
Underline the hundreds place: 9047

The next digit is 4 or less, so leave 0 as 0. Change
4 and 7 to 0.

(b) 289,610 ~ 290,000
Underline the thousands place: 289,610

The next digit is 5 or more, so add 1 to 9, write the
0 and add 1 to the ten-thousands place. Change 6
and 1 to 0.

0-—38
=0+ (-8)
=-8

| =6+ |4]

Change to addition.

—6 is 6 units from 0.

=6+d 4 is 4 units from 0.

=10
—3(—10)

=30 Same sign, positive product

=25
—42
—6

=T Same sign, positive quotient

-19+19

Same sign, positive product

Addition of a number

=0 . o
and its opposite is zero.

Exponent

Multiply left to right.

—14
R is undefined. Division by 0 is undefined.

—5+12
= —60 Different signs, negative product
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82

15.

16.

17.
18.

19.

20.

21.

Chapter 2 Understanding Variables and Solving Equations
—-20—-20 22. 52 shares rounds to 50.
= —20+ (—20) Change to addition. $2132 rounds to $2000.
= —40 $8 stays $8 (it's a single digit number).
45 . . ) ) Each stock dropped in value by $8 and Doug
5 —9  Different signs, negative quotient owned 52 shares. Multiply to find out how much
money he lost. Then, subtract this amount from
—50 425 =-25 the original total value.
~10+6(4 —7) - Estimate: $2000 — (50-8) = $1600
—10+6[4+ (=7)] Change to addition. Exact: $2132 — (52+8) = $1716
—10+6(-3) '
—10 + (—18) Multiply. His shares are now worth $1716.
—— —
18 Add. 23. $758 rounds to $800.
$45 rounds to $50.
—20—-3(-5)+ 16 12 months (in one year) rounds to 10.
42 _ 33
(=4) Estimate: 10($800 + $50)
Numerator: = 10($850) = $8500
—20—3(-5) + 16 Exact: 12($758 + $45) = 12(3$803) = $9636
—20 — (—15)+ 16  Multiply. She will 4$9636 d parking |
—20415 +16  Change to addition. ¢ will spen or rent and parking in one
— year.
—5+ 16 Add left to right. .
T 24. —4ab®c? means —4-a-beb+bec-c
_ 25. 3xy® means
Denominator:
Seqxe Yeysy
(—4)* — 33 R ,
7 7 B B eplace x with —5
(—4)(—4) — 3+-3+3  Exponents 3+ ( 5_)/ (=2)+(=2)+ (-2) and y with —2.
6 - 27 —15+(=2) «(=2)+(—=2)  Multiply left to right.
| g E——
16 + (—27) 20-(—2) + (-2)
Y L S——
-1 60+ (~2)
11 —
Last step is division: il 120
26. 3h —T7h + 5h

22 days rounds to 20.
616 miles rounds to 600.
Average distance "per" day implies division.

600 miles
20 days

616 mil
Exact: Doomies 28 miles per day
22 days

Estimate: = 30 miles per day

27.

The average distance the tiger traveled each day
was 28 miles.

—48 degrees rounds to —50.
"Rise" of 23 degrees rounds to 20.

A start temperature of —48 degrees followed by a 28.

rise of 23 degrees implies addition.

Estimate: —50 + 20 = —30 degrees
Exact: —48 + 23 = —25 degrees

The daytime temperature was —25 degrees.

3h+ (—=7h) +5h Change to addition.
————

—4h + 5h, Combine like terms.
——
lhorh
Ad — 2d
—12d — 1¢2d Write the understood

coefficients of 1.
= 1c*d 4 (—1c*d) Change to addition.
=[1+(-1)]c*d
=0-c%d
=0

Combine like terms.

4n* —4n+6 -8 +n’
4n* + (—4n) + 6 + (—8) + n?
4n* +n? + (—4n) + 6+ (—8)
g \ ,

+(—4n)+ (-2)
or 5n% —4n —2

5n?
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29.

30.

31.

32.

33.

34.

Cumulative Review Exercises (Chapters 1-2) 83

—10(30%) 35.

(—10+3) b*  Associative property
—_——
—3007
T(4p —4)
Tedp — 7+4 Distribute.
28p — 28
3+ 5(—2w? — 3) +w?
3+ (—10w?) — 15 + w?
3+ (—10w?) + (—15) + w?
—9w? 4+ (—12) or —9uw? — 12

3r = x—8
—x —x Add —x to both sides.
2r = 0-38
2r = -8
2r -8 Divide both
2 2 sides by 2.
r = —4 36.

The solution is —4.

Check 3r=x—38
3(—4)=-4-38 Replace x with —4.
—12 = -4+ (-8)
—12 = —-12 Balances
—44 = -2+ Ty
2 2 Add 2 to both sides.
—42 = 0471y
—42 = Ty 37.
—42 7_y Divide both
7T 7 sides by 7.
—6 =y
The solution is —6.
Check —44 = -2+ 7y 38.

—44 = =2+ 7(—6)
—44 = —2 4 (—42)

Replace y with —6.

—44 = —44 Balances
2k — bk = =21
2k + (—5k) = —21
-3k =-21
—3k =21  Divide both
-3 =3 sidesby —3.
k=17
The solution is 7.
Check 2k — bk = —21
2(7) = 5(7) = =21 Replace k with 7.
14 —35=-21
14+ (-35) = —-21
—21 = —21 Balances

m—6 = —-2m+6

2m 2m Add 2m to both sides.
3m—6 =0+6
3m—6 =6
6 6 Add 6 to both sides.
3m+0 =12
3m 12 Divide both
3 3 sides by 3.
m = 4
The solution is 4.
Check
m—6=—-2m+6
4—6=—2(4)+6 Replace m with 4.
44 (—6)=-8+6
—2=-2 Balances
4—4x = 18+ 10z
4x 4x  Add 4x to both sides.
440 = 18+ l4x
4 = 18+ 14z
—18 —18 Add — 18 to both sides.
—14 = 0+ 14z
—-14 14z Divide both
14 14 sides by 14.
-1 ==z The solution is —1.
18 = —r
18 = —1r
18  —1r Divide both
—1 -1 sides by —1.
—18=r The solution is —18.

—8b—-114+7b =b—-1
-1-11 =10 -1

Add 1b to
10 10 both sides.
0b—11 = 2b—1
—-11 = 2b—1
] Add 1 to
both sides.
—10 = 26+ 0
-10 2 Divide both
2 2 sides by 2.
-5 =25

The solution is —5.
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39. —2(t+1) = 4(1 — 2¢t)
—2t+(-2) = 4-8¢
Add 2 to
2 2 both sides.
—2t+0 = 6 — 8t
—2t = 6 — 8t
Add 8t to
8 8 both sides.
6t = 6+0
6t 6 Divide both
6 6 sides by 6.
t=1

The solution is 1.

40.

5+6y—23 = 5(2y+8)—10
5+ 6y + (—23) = 10y + 40 + (—10)
6y + (—18) = 10y + 30
18 18 Add 18.
6y+0 = 10y +48
6y = 10y+48
—10y —10y Add —10y.
—4dy 0+48
—4y 48 Divide
—4 —4 by —4.
Y —12

The solution is —12.
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