Propartionality and Linear Relationships

" Lesson 7-4

Subtracting Linear Expressions
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Why are algebraic
rules useful?
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What You'll Learn h‘

« Subtract linear expressions.
= Solve real-world problems by
subtracting linear expressions.

@ Real-World Link i‘

Lacrosse Middle school girls
play a modified version of women'’s lacrosse to
help them acquire good ball-handling skills as
they are learning the sport. Some of the
statistics that are tracked in lacrosse include
number of goals and number of assists.

Content Standards .’ Subtract Linear Expressions
7.EE.1

Mathematical
Practices
1,347
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When subtracting linear expressions, subtract like terms. As with adding linear

expressions, you can use models and zero pairs if needed.

Example 1

Subtract. Use models if needed.

a. (5x+4)—(3x+2)

expression 5x + 4

move three x-tiles and two 1-tiles.

Then write the linear expression for the remaining tiles.

[ [
4

S0,(5x+4)—(3x+2)=2x+ 2

b. —4x—6—(—x—3)

Arrange like terms in columns.
Each term is subtracted.

—4x—6 -~y —4x—6
= aNed + x+3
=3¢ 3

50, [—4x—86)—(—x—3)=—3x— 3.

Gof .H'?. Do these problems to find out.

Tla. (7x—5)—(2x—1) 1b. (6x —4) — (2x — 4)
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' Example 2

Find (3x + 2) —

Since there are no negative
III E] ‘ :E:.- T

2 ZEro pairs

| _—l —‘ Remove 2 negative x-tiles and
X X x|gx one 1-tile
- |

So, (3x + 2) —

(—2x+1).

Model the linear exp

R R |
ression 3x + £,

add 2 zero

(—2x+ 1) =5x+1.

1;601‘ [{? Do these problems to find out.

2a. Find (x —5) — (2x — 1). 2b. Find (6m + 3) — (—4m — 1).

b‘ Solve Problems with Linear Expressions

You can solve real-world problems by subtracting linear expressions.
Tutor

The expression 8x + 48.75 represents the total amount of money the soccer

Watch Out!

When subtracting

(2x + 24), subtract both
2x and 24, which is
written as —2x — 24,

—

team earned from selling x T-shirts.

a. If the team had to pay (2x + 24) dollars in expenses, write an expression to
represent their profit.

Total - Expenses = (8x + 48.75) — (2x + 24)
=8x+48.75—2x — 24
=6x + 24.75
b. If the soccer team sold 54 T-shirts, what was their profit?

6x + 24.75 = 6(54) + 24.75
= 324 + 24.75 or 348.75
So, the soccer team made $348.75 profit.

Subtract.
Distributive Property

Simplify.

Replace x with 54,

Simplify.

Q .f Gd I'f? Do thi-s problem to find out.
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3. After working x hours on Monday, Kay earns 9x dollars. On Tuesday, she earns
(7x + 3) dollars.

a. Write an expression to represent how much more she earned on Monday.
b. If she worked for 5 hours each day, how much more did she earn on Monday?
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Guided|Practice

Subtract. Use models if needed. (bamples 1and 2)
1. Bx+5)—(3x+1) 2. (—4x+2)—(—2x+1)
3. Ox—4)—(—2x+ 1) 4. (Zx+7—(x+1)

Q 5. The cost of shipping an item that weighs x pounds from Charlotte to Chicago is
shown in the table. (Example 3)

y){ +2.80
I . o — 1 5
: X+ (.55

| Mid-AtlanticService | Pax 4125

a a. Write an expression to representthowsmuch-more Atlas charges than Mid-Atlantic
for shipping an item. M

b. If an item weighs 2 pounds, how much more does Atlas charge for shipping it?

g +h55 when X = Llbs $3.55

Independenti{Practice

Subtract. Use models if needed. (umples 1and2) * 5’"_(_'\ N> -he-C1x) ¢ 6. 3x-Ix7adX
6. Bx+7)=(x+5 QX+ 7. (“4k+3) — (=x - 4) = AWD
- i o
8. (Sx—g}-{Bx—‘I](ﬁx-r"?)“(i‘(‘f f') Brox+7-x=2 ax+9 7,5=?
10. (5x+6) = (2x+5) 3,4/ 1M, (x+5)— (2x+3) _x+2 26+3
12 @ Model with Mathematics The expression 5.5x + 2 represents the number 7 - 5/)(_ - (_/g} 503 3)(
of miles Celeste rode her bike, and 10x represents the number of miles that Kimiko
rode her bike, in x hours. (Example 3) ol (_n - _,?;1_', - -3
a. Write an expression to show how many mare miles Kimiko rode than Celeste. e
b. If they each rode for 2 hours, how many mare miles did Kimiko ride? 2 - (_ ,_{) 2344 = 7
‘m‘ Evan plans to download x songs from a music site on the Internet. The expression 7
1.29x represents the cost at Web site A, and 0.25x + 25 represents the cost at "SK t
Web site B. How much more will Evan pay at Web site A than Web site B if he
downloads an average of 30 songs per month? =
g , g, gx-3x=IX
14, The expression 53)4 + 6 represents the perimeter of the rectangle shown. AND
Write an expression that represents the length of the rectangle. 1?:Jr 2 7. (-{) . -{-]

@ H.O.T. Problems Higher Order Thinking J 5K ;g’g‘)

15. @ Identify Structure Write two linear expressions that have a difference Sk~ 8
of 4x + 1.

e
16. ﬂf-ﬁ Persevere with Problems Suppose A and B represent linear expressions.
IfA+B=2x—2and A— B=4x— 8, find Aand B.

17. @. Building on the Essential Question Explain how you can use a rule for
subtracting integers to help subtract linear expressions.

Auuie) gy sabew) ¥oowsw o
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’m‘ Evan plans to download x songs from a music site on the Internet. The expression %,_XO
1.29x 29x represents the cost at Web site A, and 0.25x + 25 represents the cost at
Web site B. How much more?vﬂTET;E'eray at Web site A than Web site B if he

downloads an average of 30 songs per month? SITE A - »TED M
(1 aq%) - (0-25% * 29)

(/;4‘?;( +0) - (0.35%* as)
1 294025 >/ 0% H-25= A3

)= (Sm“mm) mﬁA > ST 2

7 /&OOJ . 300»0 (7007310 i
o 535
J04(%)
_ 30
100 5 J g 0.0
3 mi / 20 4 {,m 3(.20
3/ 20-FS % 9‘0
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‘m Evan plans to download x songs from a music site on the Internet. The expression
1.29x represents the cost at Web site A, and 0.25x + 25 represents the cost at
Web site B. How much more will Evan pay at Web site A than Web site B if he ﬂ‘f

downloads an average of 30 songs per month? 1%
e sy + A5

I/gq(.bgﬂ [O 25C5'93+35’
(2300 (0320 2D

205
7 = /a9.025° Lo O =
(/0og:l'+3095) (555*55) /Oﬁj)(" 9‘6 EOC“UO‘D
53 75 Jod($)-35 ¢ e
- =
3127257 ¢% /4, 50
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Subtract. Use models if needed. (framples1and 2)

|
1. x4+ 5 —(3x+1) = 3)(*"f }2‘{&62 {—4x+2]—(—2x:1} = '2X+3
3. Ox—4)—(—2x+ 1) 4, 2x—=7)—(x+1)
4D -2
/. gx- 38X 73K g “illgwlaxyc A
5-1+°4 2- (=243
Y B

sz f’D' <Ex -H')

o
gs (?X"q)-(-"z’(%/> X"G‘-’”& X+ '8

//X 1
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(. : - - -"
/ Standardized Test Practice )
18. Subtract. ‘) L) 20. The length of a rectangle is 7x — 4. The width

» o s - 2+ Y\-(-7x + By of the rectangle is 5x + 1. Which expression

CReed =il ( ( | _represents the difference between the length

z ::gx ; fﬂ 3 -('?) 4 - (—é ; ‘. and the width of the rectangle? )

: CJ sl | ames (1474) = (5=
Cax-2 - ey | B 2+3 9
D 4x+ 10 (x+12) e |2
fr i s S S

19. Jorge bought x tickets to attend a football ‘ D Zx+5 #“’“ | > j‘){ ‘QK

game and a baseball game. The expression |

21, tR Th i 2
8x + 62 represents the total cost of the football SRR R———: e Ea/ [l . Ax

T represents the number of miles Emma walked in
tghe béseba[l o ng el s i s x hours. Lea walked 4x — 1 miles in x hours. Write
9 . | an expression that represents how much farther

football game cost if Jorge bought 7 tickets . <
for each game? | Lea walked than Emma. LEAN - ﬁm.”f'“

F $35 H ST +—|
G $21 ) $7 ! (%( ki f\ - (3)( ) fK__’.___3_\
e, — .,f 5 ]
e ix-2/
4.3:] x  +f-d*"3 =—T
— B -
) Common Core Review i G h e | Xt 3 __,!
Solve each problem. 7.RP:2
22. What is 15% of 807 23. 46 is what percent of 1157
24, 5is 4% of what number? 25. Find 15% of 325.
26. 17 is what percent of 20?7 27. 14is 20% of what number?
Use the Distributive Property to write each expression as an equivalent expression. 7.EE.1
28. 6(n — 3)
29, (w+ 9)8
30. —7(a+5)
31. —4(—b—2)
32. There are 21 birds at a bird sanctuary, 9 of which are parrots. Write the ratio of parrots to
total birds as a fraction in simplest form. 7.Rr1
33. In a survey about favorite movies, 54 out of 120 people preferred comedies. What percent
of the people in the survey preferred comedies? 7.RP3
34. The temperature in Bismarck, North Dakota, is 13°F at 9 am. It is —3°F at 1 .m. What is the
difference in temperature between 9 a.m. and 1 p.m.? 7.N5.3
Evaluate each expressionifa=8,b=—4,and ¢ = —15. 6.EE2a
35.a+c 36. bc 37. 2a+5b
38. abc 39. 3ac—b 40, bla+ ¢
41. ab+ ¢ 42, 4(a— b) 43, 3b—5¢c
Need more practice? Download Extra Practice at connectED.mcgraw-hill.com. 313
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