Please work these problems in your spiral.
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Propartionality and Linear Relationships

" Lesson 8-8

Solving Multi-StepEquations and Inequalities

—— - - —
I%mc&ﬂ:ga What You'll Learn 4

. - « Solve multi-step equations.
ee pages 185— it 8 = ; i
« Getting Started Solve multi-step inequalities.

+ Real-World Link / \
| « Notes | @ Real-World I.ink a

el Field Trip A field trip is a fun and an exciting
way to learn about something in a totally
@\ Essential different way. Mr. Murphy’s class of 20 students
% Question is going on a field trip to the science center.
How are equations and The total cost of admission and tickets for the
inequalities used to 3-D movie for all of the students is $270.

describe and solve
multi-step problems?

@WE“"W“ Solve Multi-Step Equations

Content Standards i ; ;
7EE4, 7.EE.4a, 7.EEAb, If x represents the science center’s entry fee, the expression 20(x + 2.50) represents

8.EE.7, 8.EE.7a, 8.EE7b the total cost for Mr. Murphy's students. Suppose 15 of the students go on a field
trip to an art museum where the entry fee is twice that of the science center’s fee,

:‘:;ﬂ:ﬂm and there is a fee of $1 for the audio tour. If the total cost for Mr. Murphy’s students
1,2,3,4,7 is the same at both museums, you can find the science center’s entry fee by solving

20(x + 2.50) = 15(2x + 1).

'..". : ﬁor
null or empty set ( ExamPle 1 a'

ety Solve 20(x + 2.50) = 15(2x + 1). Check your solution.
20(x + 2.50) = 15(2x + 1) Write the equation. !6! 5” _ 3 - 3 (ﬂ "‘.?)
20x +50=30x+ 15 Distributive Property
/‘a“ =3+ S|
+3> 20x—20x 4 50 =30x— 20x + 15 Subtraction Property of Equality 5}/‘] - f5 5 ]
= 1
/2”*(’2 6(3 50="10x+ 15 Simplify. "3” “Sr]
% /6”,1 4’!3 50—15=10x+15—15 Subtraction Praperty of Equality
/;2’” -1-('9\_ 2 35 =10x Simplify. ﬂlz n - ! S - 9-5‘_
.-'n' +
"(( zm 35=x Division Property of Equality; check your solution.+ 1 5 ’
=ém 18 :
'/}’- &) g | Gof If? Do these problems to find out. ’él__ﬂ = i@ §
6 Solve each equation. Check your solution. g
s st Ta. 12m + 12 =6(3m + 3) 1. 50 —3)=3(+7) N /5 £
TR
b‘ Some equations have no solution. When this occurs, the solution is the null or empty E
-f 5 set, shown by the symbol @ or {}. Other equations may have every number as their =
solution. An equation that is true for every value of the variable is called an identity. B
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Proportionality and Linear Relationships
Tutor
Example 2 -

Solve each equation.

Identities L

An identity is an A=t

equation that shows that 3y—51+25=3y+10 Write the equation.

a number or expression

is equivalent to itsalf. 3y—15+25=3y+10 Use the Distributive Property.
Additive Identity 3y+10=3y+10 Simplify.

a+0=a

Hultiplicatiua 3}" + 10— 3Y — 3y + 10— 3y Subtraction Property of Equality
Identity 10=10 Simplify.

as1=a

-~ The statement 10 = 10 is always true. The equation is an identity and the solution set

4. . '2(5?" +£{): - 47 -8-r" isallnumbers.

= _érJg b. =55—14=2(25s+3) —9s
- -8
é r- ( ) —55—14= 2[25 + 3} — Qg Write the equation

_ é e 8 20T é e 8 —55—14=45s4+6—9s Use the Distributive Praperty.
w3 —55—14=6—15s Simplify.
Fanii 1 AT —

/{;U —55—14+55=6—55+5s Addition Property of Equality
—14=6 Simplify.

The statement —14 = 6 is never true. The equation has no solutions and the solution

4(3 +.2.-:-J) setis .

u

2b 14+ 8

/ ?Z i 8 il gL * g ‘Gn{h'_? Do these problems to find out.
— T =g 2a. —2(3r+4)=—-5r—8—r 2b. 14 + 8w = 4(8 + 2w)
/4 ¥ 32 h‘ Solve Multi-Step Inequalities
5oL ui7on!

Solving a multi-step inequality is similar to solving a multi-step equation. As a first
step, you can use the Distributive Property to remove grouping symbols.

o <t =]

Solve 4(x — 3) > 6. Check your solution. b h .-; Ve 7:)._
3 < ‘TJ)(— * 5 4x—=3)>6 Write the inequality 3 !’{( > B
g e ﬁ 4x— 12 > 6 Distributive Property Afb 5 I?\ < 7:‘-
= +12 +12 Subtraction Property of Inequality ! pp B
PRS- AL Lo 4 + Fj—l +
‘F/X 4x > 18 Simplify.
- 5 = p—— L:. > L‘S Division Property of Inequality L’/ b f- y—
/‘:{J q x>45 Simplify. Check your solution. ﬂr. L{
— 1
B 5 | Got It? Do these problems to find out. b >+
-4
,i Solve. Check your solution.
¥ > Y 3a. 3 <4(x+2) 3b, 4(b—3)<72

Lesson 8-8 Solving Multi-Step Equations and Inequalities 375
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Tutor

Mariella’s parents have budgeted at most $575 for her Quinceanera celebration.
The cost of the party room is $75. How much can the family spend per
guest on food if each of the 40 guests receives a $5 favor?

First write an inequality to represent the situation.

h‘ Words party cost = room cost + the number of guests x
the cost per guest
Variable Let ¢ = the food cost perguestsoc + 5 =
the total cost per guest.
Inequality 575 =75+ 40(c+5)
Q 575 =75+ 40(c + 5) Write the Inequality.
575 = 75+ 40c¢ + 200 Distributive Property
575 =40c + 275 Simplify.
575 —275=40c + 275 — 275  Subtraction Property of Inequality
300 = 40c Simplify.
75=c Division Property of Inequality

The family can spend at most $7.50 per guest on food.

a aisaf [#? Do this problem to find out.

4, Sofia recycled 3 pounds less than the amount that James recycled. Hannah
recycled 3 times the amount that Sofia recycled. If they recycled a total of
53 pounds, how many pounds did Sofia recycle?

Watch Out! Tutor
Inequality Signs Do (Ex_amplﬂs 5]

not reverse the
o i L ) :
Ingquality sign ) Solve 5a — 8 = 4(a — 3). Graph the solution on a number line.
because there is a
negative sign in the 50 —8 =4(a - 3) Write the inequality.
ineguality. Only reverse
thzqsignt:rhen :;ou 50 —8=4a—12 Distributive Property.
impiltigly ardivice oy 50-8—4a=4a—-12—4a Subtraction Property of Inequality
negative number.
—— a—8=-12 Simplify.
a—8+8=-12+8 Addition Property of Inequality
a=-—4 Simplify.
45 e Graph the solution on a number line.

rﬁﬂf!j_? Do these problems to find out.

Solve. Graph each solution on a number line.
5a. —2(k+1)>—16+ 5k 5b. 2p+5=3(p—6)

376 Chapter8 Equations and Inequalities
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Proportionality and Linear Relationships

Check

Guided|Practice
Solve. Check your solution. (Eamples 1 and2)

1. 4x+1)+3=31 2.33=72p—1)—2

3. 2(a—2)=3(a—5) 4, 16(z+3)=4(z+9)

5. 7x+2)=2(x+2) 6. 3(d—2)=5(d + 8)

7. 6x+4=2(3x—5) 8. 20f + (—8f — 15) = 3(4f — 5)

9. 31 +2f)—5=6f—-2 10. 7x+5=10(x—7) — 3x

Solve. Graph each solution on a number line. (Bxanples 3and 5)

1. —2(k—2)=—20 12. (3r+7)2 < —34
13. =2lg=1)>g—4 14. 5p+8=3(p+6)
15. 6(—2z+ 5) < —19z+ 16 16. 10p < 7(2p — 4)

4 17. You and three friends are going to the fair. The cost for parking is $5 per car and
admission to the fair is $19 per person. If you have a total of $113, what is the
maximum amount each person can spend on food? (Example 4)

Independent]Practice  Go online for Step-by-Step Solutions |
Solve. Check your solution. (Examples | and 2)

18. 6n— 18 = 4(n + 2) 12y +5y-6)=4

20. 122+ 4=2(52+8)— 12 21.d—12=4(d—6)

22. 3x+2=2(2x—-7) 23. 6(y —5)=2(10+ 3y)

24. 4(2c + 8) = 5(c + 4) 25. 10+ 12p = 3(3 + 4p)

26. 3x+2+5(x— 1) =8x+ 17 27. 10z +4=2(5z + 8) — 12

Solve. Graph each solution on a number line. (Fuamples 3and5)

28. 20 > 5(w + 3) 29. —32=93h+2)+4
30. 3(bm—4) = 24 31. 10(3 +3) < 4s
32.3y—6>4(y—3) 33. B(2h+6)=12h+ 20
34. 33r+5) =24+ 10r 35. 14t —28<7(t+6)

36. The perimeter of a rectangle is at least 50 centimeters. The length of the rectangle is
one more than 3 times the width of the rectangle. What are the minimum dimensions
of the rectangle? (Erample )

37. Financial Literacy Tim is taking the train to Seattle to visit his grandparents. He
has at most $15.00 to spend on snacks and reading material. Granola bars cost $1.15
each, and magazines cost $1.25. If Tim buys the same number of granola bars and
magazines, how many can he buy?  (Eample4)

38. @ Reason Abstractly Sumiis considering two gyms. Gym A has a one-time
membership fee of $45 and costs $18 per month. Gym B has a one-time membership
fee of $60 and costs $18 per month. Write and solve an equation to find the number of
months for which the two gyms have the same cost. Explain how your solution relates
to the problem situation.

Lesson 8-8 Solving Multi-Step Equations and Inequalities 377
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39. Nomar has earned scores of 73, 85, 91, and 82 on the first four of five math tests for
the grading period. He would like to finish the grading period with a test average of
at least 82. What score does Nomar need to earn on the fifth test in order to achieve

his goal?

Solve.

40. —0.2(3c + 15) = 3(0.8¢ — 8) X 2t+12)-6(t—3)=14

42. 5-Sx—6)<4 43 ?n 18=4(n+ 2.1) é(}’;_)*?(iq-5)-57

44, 201c— 6= —0.15¢ + 6.96 45. ox+13>025(2x - 32) T

46. 0.5(4x + 24) = 22x — 2 X 6(n+2)+33n—5)=57 ont )+ In-15

"

48. Cole is having his car repaired. The mechanic said it would cost at least $375 for parts ’fﬂa \5 =57
and labor. If the cost of the parts was $150, and the mechanic charges 560 an hour, /5-”; - ) +3
how many hours is the mechanic planning to work on the car? | + _?/;

N

‘m A good rule to know when training for a marathon is that you will generally have i
enough endurance to finish a race that is 3 times your average daily distance. Tammy 5— 7 " éo
wants to be able to run at least the standard marathon distance of 26.2 miles. The I____ {5-
length of her current daily run is about 4 miles. To the nearest hundredth, by how {5’
many miles should she increase her daily run to meet her goal? K 4

N -

Solve. Justify each step in the solution. Use a Property of Equality or Inequality ?
when necessary. b, & 7
50, 4ly —3) =2(3y + 10) }( 5(2f = 1) =3(f+3) Cdﬁ,/,.i)* 5(3"9'"5-) :
2 1
52. —1.2(w+1.1) < 6.18 53.p>§(p—5) é,(@ +3(1 .57
36 ¢ I
8}9 H.O.T. Problems Higher Order Thinking \, J

-
54. 5@ Identify Structure Write a multi-step inequality that can be solved by first
adding 3 to each side.

o
55. Bﬁﬁ Identify Structure Explain how you can solve 45 > —6x + 3 without multiplying
or dividing by a negative number.

Py
56. ﬂﬁs Find the Error Jada is solving 3x — 9 < 5(x + 10). Find her mistake and correct it.

3% -9 2 5(x +10)
3x —F £ 5% +10

—dx 215
x 2 -4.5

-

57. Eﬁs Persevere with Probleme Use the information in Example 2 about equations
that have no solutions or those that are identities to solve the following inequalities.
Justify each step in the solution.

a. Sx—6=3x—2)+ 2x b. 12p +17 < 3(4p — 8)
58. @. Building on the Essential Question Explain how to determine if an equation

has no solution, one solution, or if all numbers are solutions. Use examples with your
explanation.

378 Chapter8 Equations and Inequalities
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/ Standardized Test Practice

59. Find the value of x so that the polygons have the | 61. What is the solution of this inequality?
same perimeter. ' —Ax+16= —4

x+4 | Ex=3

e x+5 ‘

D lI Gx=3

x+ 4 | Hx=5

' Jx=5

A3 Cc8
B6 D 12 ‘ 62. Sandra's scores on the first five [ gest | S
science tests are shown. Which g .

60. Short Response Damon can spend at most inequality represents the score 1 85
5150 on supplies for a school party. He has \ she must receive on the sixth 3 o
already spent $78.80 on food and $29.95 on test to have an average score of
decorations. He plans to buy cases of juice | more than 887 3 | 90
that cost $8.25 per case. Write and solve an II | 4 -
inequality to find the number of cases of juice | A s=86 Cs<88 |
Damon can buy. ' B s=88 Ds>86 5 88 ‘

) Common Core Review )

Solve each inequality. Graph each solution on a number line. 7.ec4
q

63. —25¢t < 400 64. 8>3 65. 14>=7+a
8. —13=x—8 67.—%<w—1 63.31:,‘5+a

Write an inequality for each sentence. 7.EE4
69. Kyle's earnings were no more than 560.

70. The 10 kilometer race time of 86 minutes was greater than the winner’s time.

Write each fraction or mixed number as a decimal. Use a bar to show a repeating
decimal. 7.n5.2d

1 5 3
n. 7. -3 73, 75
1 3 5
74. 5 75. —33 L R

77. Financial Literacy The formula P = I — E is used to find the profit P when income
Iand expenses £ are known. One month a small business has an income of $19,592
and expenses of $20,345. 7.N5.1

a. What is the profit for the month?
b. What does a negative profit mean?

78. ER 131" The diameter of Earth is approximately 1.28 x 10* kilometers. (8.E€.4)

a. The diameter of Jupiter is about 11.1 times the diameter of Earth. Write the
diameter of Jupiter in standard notation.

b. Write the diameter of Jupiter in scientific notation.

Divide. 6.N5.3
79. 7.2 +2 80. $3.75+5 81. $25.90 + 3.5 82. 29.14 - 4.7

Need more practice? Download Extra Practice at connectED.mcgraw-hill.com. 379
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1a) 12m + 12 =6(3m + 3)

/2M+/9‘|-|-/8M+/8
o A |~
/% :ré"”"'//e8
-8 . -
512
e

5(n—3)=3(n+7)

S~ 5= 2
= 20

-3 n
= 2=\
Q\V\;f/; 415
2L" 2
pz | ®
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23. 6(y — 5) = 2(10 + 3y)



27. 102+4r="2(52+8)—12
5 JOZ [l = (¥
i /0 2 1

|
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37. Financial Literacy Tim is taking the train to Seattle to visit his grandparents. He
has at most $15.00 to spend on snacks and reading material. Granola bars cost $1.15

each, and magazines cost $1.25. If Tim buys the same number of granola bars and X é"fé‘
magazines, how many can he buy?  (Eample4) e
=
/‘stf-/. S x ,_/5
<
240 = 5
e A4
< o P
x < 6
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45. %x +13 > 0.25(2x — 32)

- %
Ly 4+ 13 = 0'5)(48

q +8

21 L 0.28x NS > (g

g4 S
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