Expressions and Equations

Lesson 4

Solve Equations with Variables on Each Side
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Real-World Link

: WHAT is equaivalence? '
Cell Phones A wireless company offers two cell phone plans. Plan A
charges $24.95 per month plus $0.10 per minute for calls. Plan B
charges $19.95 per month plus $0.20 per minute. Use the questions

esS), Common Core |
=2 State Standards |

to find when the two plans cost the same. Content Standards
8.EE7, 8.EE7a, 8.EETb

1. Complete the table. : @Mathematical Practices
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2. For what value(s) does Plan A cost less?

hew \gtm, use More thon SOm;\le

3. For what value(s) does Plan B cost less?
4. For what value(s) do both Plans cost the same?

SO tinuley B
p ?

Which () Mathematical Practices did you use?
Shade the circle(s) that applies.

(D Persevere with Problems ® Use Math Tools

@ Reason Abstractly @Attend to Precision

@ Construct an Argument @ Make Use of Structure
@ Model with Mathematics Use Repeated Reasoning
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146 Chapter2 Equations in One Variable

f

. Equations with\Variables on EachSide

Some equations, like 8 + 4d = 5d, have variables on each side of
the equals sign. To solve, use the properties of equality to write an
equivalent equation with the variables on one side of the equals sign.
Then solve the equation. '

(‘“ e P e s — | Tutor
i Examples
kN .y — T

1. Solve 8 + 4d = 5d. Check your solution.

8+4d= bd Write the equation.
—4d=-4d Subtraction Property of Equality
A 8=d A Simplify by combining like terms.

......................................................

| Subtract 4d from the left side of the | | Subtract 4d from the right side of
equation to isolate the variable. l | the equation to keep it balanced.

To check your solution, replace d with 8 in the original equation.

Check 8 + 4d = 5d Write the original equation.
8 + 4(8) £ 5(8) Replace d with 8.
40=40 v The sentence is true.

D. Solve6n—1=4n—5.

6n—1= 4n—05  Wiite the equation.

—4n =—4n Subtraction Property of Equality
2n—1=-5 Simplify.
+1=+1 Addition Property of Equality
2n = —4 Simplify.
n=—2 Mentally divide each side by 2.
Check 6n—1=4n—>5 Write the original equation.
6(—2)—1<£4(—2)—5 Replace n with —2.
—13=-13 v The sentence is'true.

- Go¥ t+7 Do these problems to find out.

Solve each equation. Check your solution.

a.a_. 682 =—5€a‘+ 21 b;%); -7 ="85X)(+ 23
Sa=H -71=5x +2%
) —2—% -23

&




Expressions and Equations

3. Green’s Gym charges a one time fee of $50 plus $30 per
session for a personal trainer. A new fitness center charges a
yearly fee of $250 plus $10 for each session with a trainer. For
how many sessions is the cost of the two plans the same?

fee of $50 plus afee of $250 plus

Words
$30 persession isthesameas  $10 per session.
Variable Let s represent the number of sessions.
Equation 50 + 30s = 250 + 10s

50 + 30s = 250 + 10s

Write the equation.

—10s = —10s Subtraction Property of Equality
50 + 20s = 250 Simplify.
—50 =—50 Addition Property of Equality
20s = 200 Simplify.
20s _ 200 Divison Property of Equal
50 — 20 ivision Property of Equality
s=10 Simplify.

So, the cost is the same for 10 personal trainer sessions.

Check
Green's Gym: $50 plus 10 sessions at $30 per session
50 + 10 .30 =50+ 300
= $350

new fitness center: $250 plus 10 sessions at $10 per session
250 + 10 - 10 = 250 + 100
= $350 v

i Go¥ (¥7 Do this problem to find out.
¢. The length of a flag is 0.3 foot less than twice its width. If the

perimeter is 14.4 feet longer than the width, find the dimensions
of the flag.

_Equations with Rational Coefficients

In some equations, the coefficients of the variables are rational numbers.
Remember when working with fractions, you need to have a common
denominator before you add or subtract.

| m+l-‘-"l;‘+"—~ "‘wa—»-l}-(a Fw

INICUE bw- Olo
+(5’“(o
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5 2 =g_4
L. solve X —1=9—5x
. _4_.X —1=9— ;lx The common denominator of the coefficients is 6.
{ -6 ' 6" Rewrite the equation.
:
’ + %X = + %x Addition Property of Equality
i
%X -1=9 Simplify.
1 +1=+1 Addition Property of Equality
5 T
X = 10 Simplify.
8)5 (2) heati ,
t (S)GX 10 5 Multipiication Property of Equality
e sp.
: 5‘::5:“ x=12 Simplify.

Solve each equation. Check your solution. (Examples1, 2, 4)

e. J—p+;,7=§p+9

ZP ‘1?4’2-
"ﬁ’ ’%,‘.?’ Z— T

1. 50 +9=2n ]2 U 8 6y 4
-5n -on
\é\:w' \ q ® —:?)7;;\— +q
e A | —to 'b
~3=N |

4. EZ Car Rental charges $40 a day plus $0.25 per mile.
Ace Rent-A-Car charges $25 a day plus $0.45 per mile.
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What number

of miles results in the same cost for

one day‘? (Example 3} Ozﬁm_ﬂg.._offsm +§
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Chapter 2 Equations in One Variable

Got i+7 Dothese problems to find out.

|33 —15=§x+12 = Z

{ +15 +Hg ls

( % =%x +21

P e ¢

i 5 Sa,. N\
5 rryw=Yh 00 (g
) &,,/

Rate Yourself!

How well Ao you understoma
how to solve equations? I
Civcle the Pigure that applies.
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For more help, go online to
access a Personal Tutor.
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Solve each equation. Check your solution. (Examples1, 2,4)

1. 7 +10=2a | 2. Mx =24+ 8x
—io ~-{0 =™ - TR
?-a 10
Sx=24

pm—"
3.3

x=P )

e o
—

!

‘E}Sy 3= 6y+17 4. 5p+2=4p—1
+3 +) +1

e B

5. 15 — & = 2n — 1 6. 3—2b =i —7
-+
+/(a\" /N 'z?b +%b
152 % - | 2-34 -
| g 9 - f"'
o f-%n % 62,4 (bl
l 2 L.I.% 9 N
- (
N~ )
‘ﬂ‘ Nine fewer than half a number is five more than four times the number.
Def‘ ine a variable, write an equation, and solve to find the number. ({Example 3)
~3,r\ ‘1 H’r\‘i‘g ‘ : et
—4n - -3 =14
L a— l - l
~—'¢.'>/;-Y\" =S 3/9’ e 5/9‘
-.’-' . *‘1 If' = ’L‘ )
8. The table shows ticket prices for the local minor \‘“h— ! -ﬂcket Prices T
league baseball team for fan club members and = cr - f ]
non-members. For how many tickets is the cost the ; Memubbers ‘ ::';g';g |

same for club members and non-members? (Example 3 }- —
© nDers? {Bxample 3) | Membership Fee |

@**w ﬁ&ﬂ""i’_’!‘ﬂ___‘ ) §30 ] none ‘

/ | TicketPrice |  §3 $6 |

e +%0 = Co-t
S
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9 @ Multifal_e Representations Refer to the square at the right.
a. Words Explain a method you could use to find the value of x. 2+ 8

_ oL a SQ‘ML_M guad o
Sde Lol so the. equadtionts
b. Sy%ﬂobl"s“\}\lrite an%ﬁgﬁg? to find he'side‘ length of the square.

CYy-=Ax+ B - _%: }xt’%

c. Algebra What is the side length of the square?
R b Yz 2116
oy=10

S

@_EO.T. Proylems Higher Order Thinking

10. ) Find the Error Alma is solving the equation 4a — 5 = 2a — 3.
Circléher mistake and correct it.

1. §)) Model with Mathematics Write a real-world problem that can be
solved using the equation 5x = 3x + 20. EX: %’0\/\ "\MC }O
M%_MWW&M* Ll
Hhree pex houx How owezy will it ﬂm
r ShE 15 waking 5 per hour

12. (® Persevere with Problems Fi the rectangle 2+ 17
at the right. !H—l \H\\d'ﬁ?- =1 Tx = ﬁLFI

2x+ 1= lex+4 o
— 2% = ¢ - éz;g’#q
. s
1= Wy ,3‘ | @ =
gL ("x=0

2
3. Mod;‘l with Mathematics Write two equations so that each have
’ Lot
variables on both sides and a solution of % SWQ} 3\( + (0 - X“:—l
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Solve each equation. Check your solution.

e .
sy 4= 29
Wt P S
=4 -_73
-7 = =
2=9
16. 2.5h — 15 = 4h
~2.5n k(o
"._5.-__ T

Clo=h

18. Will averages 18 points a game and is the
all-time scoring leader on his team with
483 points. Tom averages 21 points a game

515 —6f+13=2f—11
| +1\ 4-\\

| ’Lo5+9'—l i_
cii§>

17. 22— 31= -9z + 24
3l +3\
gz =-92+SS
+4z2 Y=
(z=9%
T
29

19. EighteenTe an three times a number is
twice the number. Define a variable, write an
equation, and solve to find the number.

and is currently second on the all-time scorers
list with 462 points. If both players continue to
play at the same rate, how many more games
will it take until Tom and Will have s

same number of total points? | _7 ﬂ 1}
l%-} 433 = QI%-* LlGﬁ‘:‘“= |

B = P
?)n*\\% 413

3(\— h'\'\?
=

r\\tcis
(L

Yg 3= 39+ Hic2
"—!(o?, %Hm_

() Reason Abstractly Wr%e’?ﬁ‘eﬁﬁa/tlon to find the value of x so that each

pair of polygons has the same perimeter. Then solve.

20. 121, 1 12x
x+4 x+2 X1 x+7 6x+9
12 12
x+5 x+3
12x x+10
=/ + Y+ .
a5 e 3= =k 37 2xa) o = ¥+ 4+xx [0 Hox+q
2%+ = Zuxrlo+ 2wr2. 3x +2l
— ‘Z -
+l = Yy+3
%X _ 8 L\ _% 1} X = =0

e

Lesson4 Solve Equations with Variables on Each Side 151

3
ey
Bex



l@—s/s\, Power UP! Common Core Test Practice

22. The two regular polygons below have the same perimeter,

1
T

X+ 1 x+2

Use the algebra tiles to model an equation on the equation mat below
that can be used to find x. Then solve the equation.

/ [Fex235=20¢ Hos

23. Company A charges $28.50 plus $18 a room to clean carpet. Company B

charges $16.50 plus $20 a room. Determine if each statement is true / “ (.5 -S
or false. N =70¢
: il \7'1(

a. For 4 rooms, carpet cleaner B is cheaper. F True False _ 8¢
b. For 5 rooms, carpet cleaner A is cheaper. True @ False (= Z\"
¢. The equation 28.5 + 18x = 16.5 + 20x can be solved 4§ True False G = C

to find the number of rooms for which the total cost

is the same.

—@ d. For 6 rooms, both carpet cleaners charge the same * True False

amount. ?
o g aF o o TR et

0 +23.9°
| 50.5D Q50 1(;‘&60 (1(050

@ . Common éqféushﬁ;;al Review o R

J

Use the Distributive Property to write each expression as an equivalent expression. 7.E£1

mex+5= oX+30 125, -8y~ )= ’86*%_
)
l
J

| o
26. —3—5z+12)=_152- Dl |27, (62 +10) = Zé* =z

I
|
)
|

152 Need more practice? Download more Extra Practice at connectED.mcgraw-hill.com.



