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Lesson 7.

e

Objective -
Solve one-step equations
in one variable by using
addition or subtraction.

Vocabulary
equation .
solution of an equation

EXAMPLE

Solving Equations by .

Adding or Subtracting

Who uses this?

Athletes can use an equation to estimate their
maximum heart rates. (See Example 4.)

An equation is a mathematical statement that two

expressions are equal. A solution of an

equation is

a value of the variable that makes the equation true.

To find solutions, isolate the variable. A variable is isolated
when it appears by itself on one side of an equation, and not

at all on the other side. Isolate a variable by using inverse

operations, which “undo” operations
on the variable.

An equation is like a balanced scale.
To keep the balance, perform the same
operation on both sides.

Inverse Operations

Operation inverse Operation
Addition Subtraction
Subtraction Addition

Solve each equation.
§ - 10=4

SEE EXAMPL

Solving Equations by Using Addition

Solve each equation. Check your answer.

2. s—5=3

5. x—39=124

3. 17=w-4

6. 84=y—-46

x—10= 4 Since 10 is subtracted from x, add 10 to both sides
+10 +10 to undo the subtraction. b

X = 14

Check x—-10=4 To check your solution, substitute 14 for x in the

14—-10 | 4 original equation.
414/

. 2_ 1
% =m— —é— Since % is subtracted from m, add é to both sides to
1 1 undo the subtraction.

+ 5 + 5

3 _
== m
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solving Equations by Using Subtraction

EXAMPLE
Solve each equation. Check your answer.
B x+7=9
x+7= 9 Since 7 is added to x, subtract 7 from both
-7 =7 sides to undo the addition.
X = 2
Check x+7=9
2+7419 To check your solution, substitute 2 forxin
919v the original equation.
B 07=r+04
07=r+04 Since 0.4 is added to 1, subtract 0.4 from both
- 0.4 —0.4 sides to undo the addition.
03=r
Check 0.7=r+04
0.7103+04 To check your solution, substitute 0.3 forrin
07107V the original equation. -

Colve each @auagon. Check }/our answer . -1

9. 9=5+9 10. 42=m+ 36

'SEE EXAMPLE 8. t+5=—25

13. n+18=3

11, 28=2z+05 12.b+%=2

Solving Equations by Adding the Opposite

EXAMPLE
Solve —8 4+ b = 2.
-8 +b= 2 Since —8 is added to b, add & to both sides.
+ 8 + 8
b = 10

I—

59/\/6 gach €auagion - Check Your answer.

D
16. —46+g =05

SEE EXAMPLE |

14. -10+d=7 15. 20=-12+v
5
e =2
19 6+p

2
18. — % =
+C 3

.17, 28=—-09+y 2
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Objective

solve one-step equations
in one variable by using
multiplication or division.

EXAMPLE

Solving Equations by
Multiplying or Dividing

Who uses this?
| Pilots can make quick calculations
‘ by solving one-step equations.
|

(See Example 4.)

Solving an equation that contains
multiplication or division is similar
to solving an equation that contains
addition or subtraction. Use inverse
operations to undo the operations
on the variable.

Remember that an equation is
like a balanced scale. To keep
the balance, whatever you do

Operation inverse Operation

on one side of the equation, Multiplication Division
you must also do on the — S
Division Multiplication

other side.

solving Equations by Using Multiplication

Solve each equation. Check your answer.

cince k ic dividad by —5, multiply both
siddes by 5 to undo the division.

To check your solution, substitute 20 for k
in the original equation.

Since m is divided by 3, muitiply both sicles
by 3 to undc the division.

m o . »
—=1 To check your solution, substitute 1.5 form

in the original equation.




| Solving Equations by Using Division

Solve each equation. Check your answers.

_ 96 Since x is multiplied by 7, divide both sides by
7 7 to undo the muitiplication.
x=28
Check 7x = 56 To check your solution, substitute 8 for x in
7(3) 56 the original equation.
56 | 56 v
B 13=-2w
13 _ 2w Since w is multiplied by —2, divide both sides
—2 -2 by —2 to undo the multiplication.
—65=w
Check 13=-2w To check your solution, substitute —6.5 for w
13| —2(—6.5) in the original equation.
131 13V

Sofve  each €suation . Check Jouy answer
S i i e i D e G AC N SN N k

7. 4%=128 8. —64 = 8¢ 9. —9j=—45
te. 10. 84 = —~12a 1. 4m =10 12. 2.8 =-=2h

EXAMPLE

Solving Equations That Contain Fractions

Solve each equation.
w 5 N
/i Sv=35
9\5 _ (9 35 . 5.0 o . .
5 51} =5 The reciprocal of;g- is . Since v is multiplied
)= 63 by -g-, multiply both sides by ?
e 5 4
i 23
5_ 4
273
5_4 ay . 4
5= _gy 5 i the same as Zy.
(%)% = (%) %y The reciprocal of% is %. Since y is multiplied
15 by %, multiply both sides by 2.
5 =Y
’__-f, ‘
5::/1/& eqch E€iuation ’
MM
13. 1d=7 15. 25=—6
) 3
. 3 1 -
16. 9=—>r 17. L -4 1,-.3
| - 8 - 1057 B qv=-7
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Objective

Solve equations in one
variable that contain
more than one operation.

EXAMPLE

SEE EXAMPLE

S

Solving Two-Step and
Multi-Step Equations

Why learn this?

1 Equations containing more than

one operation can model real-world
situations, such as the cost of a music
club membership.

Alex belongs to a music club. In this club,

students can buy a student discount card for
$19.95. This card allows them to buy CDs for
$3.95 each. After one year, Alex has spent $63.40.

To find the number of CDs ¢ that Alex bought, you can solve an equation.

Cost of discount card

v
Costper @ —> 3.95¢ + 1 9.95 = 63.40 <« Total cost

Notice that this equation contains multiplication and addition. Equations that
contain more than one operation require more than one step to solve. Identify the
operations in the equation and the order in which they are applied to the variable.
Then use inverse operations and work backward to undo them one at a time.

3.95¢ + 19.95 = 63.40

Operations in the Equation To Solve

© First cis multiplied by 3.95. g @ Subtract 12.95 from both sides
@9“ of the equation.
$ Then 19.95 is added. Work @ Then divide both sides by 3.95.

' solving Two-Step Equations

Solve 10 = 6 — 2x. Check your answer.
10= 6—2x First x is multiplied by —2. Then 6is added.
-6 =6 Work backward: Subtract 6 from both sides.
= —2x Since x is multiplied by —2, divide both sides
4 —2x by —2 to undo the multiplication.
—2 - =2
-2 =1x
-2 =X
Check 10=6—2x
10 | 6—2(-2)
10 | 6—(—4)
1001 10V

Solve each equation. Check your answel
1. da+3=11 2. 8=3r—1

4, x+03=33 5. 15y + 31 =61




Solving Two-Step Equations That Contain Fractions

q 3 .
Solve =555
Method 1 Use fraction operations.
q 1_ 3 Since L is subtracted from 2, add { to
15 5 5 hoth sides to undo the subtraction.
1 1
t5 *s
q _ 4 Since g is divided by 15, multiply both
15 5 sides by 15 to undo the division.
q\_ 5[4
5[] = 15(3]
_15-4 Simplify.
_60
=75
g=12
Method 2 Multiply by the least common denominator (LCD) to clear the
fractions.
a9 _1_3
15 5 5
9 1) _ 3 . , ~
15 S 15 5 Multiply both sides by 15, the LCD of the
fractions. '
15 ) _15(L) = 15(2) Distribute 15 on the left side
15 5/ 5 '
q-—3 9 Simplify.
_+3 £3 Since 3 is subtracted from g, add 3 to
q =12 both sides to undo the subtraction.

SEE EXAMPL

1
— 8z ]




EXAMPLE

SEE EXAMPLE

-~

Solve each equation.
A 6x+3—8x=13
6x+3-8x= 13
6x—8x+3= 13
—~2x+3= 13
-3 -3
—2x = 10
: —2x _ 10
—2 -2
x= =5

. Solve each equation.

9=6+ (-—/1)(x +2)

9= 6+ (~1)(x) + (=1)(

9=6—-x—2
9=6—-2—Xx
9= 4-Xx
-4 -4
5= —X
S oo=x
-1 —1
—5=x

simplifying Before Solving Equations

Use the Commutative Property of Addition.

Combine like terms.

Since 3 is added to —2x, subtract 3 from both sides
to undo the addition.

Since x is multiplied by —2, divide both sides by
_2 to undo the multiplication. ‘&

L

Write subtraction as addition of the opposite.
2) Distribute —1 on the right side.

Simplify.

Use the Commutative Property of Addition.

Combine like terms.

Since 4 is added to —x, subtract 4 from both
sides to undo the addition.

since x is multiplied by —1, divide both sides
by —1 to undo the multiplication.

| 13. 28=8x+12—-7x
- 16. 3(x—4) =48

*—————
‘Bolve each eswapern - Check Jokr AnSwer

15. 24=3(m +4)
18. 5(1 — 2w) +8w =15

14. 2y—7+5y=0
17. 4t+7—1=19
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Objective

Solve equations in one
variable that contain
variable terms on both
sides.

Vocabulary
identity
contradiction

Solving Equations with
Variables on Both Sides -

Why learn this?

0.50

[ You can compare prices and 3.00 p
find the best value. ' // el
2.50 vimydny
: A
Many phone companies offer 2.00 y =
low rates for long-distance calls 1.50 ;/ LA
without requiring customers 1.00 |yt P 1
to sign up for their services. To yﬁ

i
i

compare rates, solve an equation
with variables on both sides.

[

ook
0 5 10 1520 25 30 35 40 45 50 55

C s . Length of call (min
To solve an equation like this, use g (min)

inverse operations to “collect” variable
terms on one side of the equation.

W Company A M Company C
B Company8 M CompanyD

EXAMPLE Solving Equations with Variables on Both Sides -
Solve each equation.
| Tk=4k+15
7k= 4k+15
—4k —4k To collect the variable terms on one side,
3¢ = 15 subtract 4k from both sides.
3k _ 15 Since k is multiplied by 3, divide both sides
3 3 by 3 to undo the multiplication.
k=5
5 —2=3x+4
S5x—-2=3x+14
—3x —3x To collect the variable terms on one side,
ox — 2 = 4 subtract 3x from both sides.
+ 2 + 2 Since 2 is subtracted from 2x, add 2 to both
2% = 6 sicles to undo the subtraction.
2x _ 6 Since x is multiplied by 2, divide both sides
2 2 by 2 to undo the multiplication.
x=3
Check 5x—2=3x+4 To check your solution, substitute 3 for x in
the original equation.
5(3) — 2 | 3(3) + 4 ginatEd
15-219+4
13 | 13V
= /

SEE EXAMPLE

|

Solve each equation. Check your answer. |

2. 2c—5=c+4 3. 8r+4=10+42r

4 2x-1=x+11 5. 28 — 0.3y = 0.7y — 12

B Company E ]

S




Solve each equation.

2(y+6)=3y
N\
2(y+6)= 3y Distribute 2 to the expression in
zo/) +2(6)= 3y parentheses.
2y +12= 3y
-2y — 2y To collect the variable terms on one
12= ¥y side, subtract 2y from both sides.
Check Z(y + 6) =3y To check your solution, substitute

7 foryint iginal jon.
2(12+6) 3(12) 12 for y in"the origina eguation

2(18) | 36
36 | 36V

8 3-5b+2b=-2-2(1- b)

/A
3 _5b+2b=~2—2(1-Db)
3—5b+2b=-2-— 2(1) - 2(-19) Distribute ~2 to the expression in

3-5b+2b=-2-2+ 2h parentheses.
3—-3b=-4+2Db Combine like terms.
+3b +3b Add 3b to both sides.
3 =—-4+5b
+4 + 4 Since —4 is added to 5b, add 4 to

7 = 5b both sides.
7 _5b since b is multiplied by 5, divide
5 5 both sides by 5.

14=0b

Jolyg each _ezuatzn., Chek yYowr aniwers

SEE EXAMPLE 724 6. —2(x+3)=4x-3 7. 3c—4c+1=5c+2+3

8. 5+3(g—4)=2(q+1) 9. 5—(r+3)=-1+2(-3)




EXAMPLE infinitely Many Solutions or No Solutions

Solve each equation.
x+4—6x=6—5x—2

e

x+4-—6x=6—5x~— 2 Identify like terms.
4-5x=4~-5x Combine like terms on the left and the right.
+5x + 5x Add 5x to both sides.
4 =4V True statement

The equation x + 4 — 8x = 6 — 5x — 2 is an identity. All values of x will
make the equation true. All real numbers are solutions.

Bl —8x+6+9x=—17+%

—8x+6+9x=—-17+X Identify like terms.
x+6=-17+X Combine like terms.
—-X —-X subtract x from both sides.
6=—-17X False statement
The equation —8x + 6 + 9x = —17 + xisa contradiction. There is no

value of x that will make the equation true. There aré o solutions.

SEE EXAMPLE

Colve €och Eaussfon Check; gour aniwir
10. 7x —4=-2x+1+9x—5 11. 8x+6—-9x=2—x—15
.12, 6y=8—-9 + 6y 13.6——2x—1=4x+8—-6x—3

L

ASSESSMENT

Solve each equation.

1. y—-7=2 2. x+12=19 3. -5+z=8
4. 9x =72 5, =25 6. %a:42

—3— 2a 1 _7 _(p—2)=
7.15=3—4x 8 5 +57% 9.8—(h—2)=11
10. —2x+4=5-3x 11.3(q—2)+2=5q—7—2q 12. 52=—-3(z+7)
ANSWERS ;

W=7 @ x=7 Qz=i3 @) x=38
(5 m=200 @a=48 @Dx=-3 @:';_'Z

@ b=-i (9 x=I ‘ (D No  soluton @ 7= —2L
]



