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1 Equivalent Expressions

NYS NEXT GENERATION
MATHEMATICS LEARNING STANDARDS

7.EE.1 Add, subtract, factor, and expand linear
expressions with rational coefficients by applying the
properties of operations.

7.EE.2 Understand that rewriting an expression

in different forms in real-world and mathematical
problems can reveal and explain how the quantities
are related.

Introduction

The lesson reviews rewriting linear expressions in
equivalent forms by using the commutative and
associative properties and identifying what the
equivalent form reveals about a real-world situati
Read or have a volunteer read through the ¢!
discuss the examples with the class. Remi
that a number written adjacent to a variable indicates
multiplication and that a variable aloneds equivalent to
the variable with a coefficient of 1. Point out that When
using properties to rearrange terms, the sign‘travels
with the term.

Guided Practice
The guided practice page provides sampte
choice and constructed answer problems for
students to complete gn their own. Each-item_i

completed the items, review the answers/and solution

processes as a C
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LESSON

operations that sjfows the value of sométhiyfg.

You can rewrite.expressions to have the same value. Thegé are cafed
equivalent expressions. Use the properties of operations_to réwrite
expressions.

Rewrite (5 + 2n) + 6 as equivalé

Use the commutative property to changéh
(5+2n)+6=@2n+5 +86

Use the associative property to change the grouping of addends.

@n+5)+6=2n+(5+

gssion shows that 0.30, or 30%, of the original price is
gd from the original price.
x — 0.30x = 0.70x

price. The expressions x — 0.30x and 0.70x are equivalent.
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7.EE.1, 7.EE.2

A variable/is a symbol or
letter thit represents an
unknoyn value or a value
that gan change.

A foefficient is a number
i/l front of a variable that
hows multiplication.

Commutative Property:

atb=b+a
ab = ba

Associative Property:

(@+b)+c=a+(b+0
(ab)c = a(bc)

Many different
expressions can be
written that are
equivalent to each other.

\
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IDED PRACTICE

ead and solve each problem.

1 Which expression is equivalent to 4a?
A 12a-6a
B 4+a

(© 10 + (63)

D a-a-a-a

2 Which expression has the same value as 2n + n?
A 2n?
B 2+n+n

©3n

D 4n

3 Andrei buy 3 notebooks for d dollars each and a calculator for
7 dollars. A store coupon gives him $2 off his entire purchase. The
expression (3d + 7) — 2 represents this situation. Write an equivalent
expression in simpler form.

Answer 3d+5

4 Brendan earns 25% more than his regular hourly rate, d, when he
works on holidays. Write an expression to represent the hourly rate
Brendan earns working on a holiday.

Answer 1.25d

What are some
ways to rewrite
the coefficient,
the number that
multiplies the
variable?

|

A variable by itself
is understood to
have a coefficient
of 1.

S

What property
lets you regroup
numbers?

The holiday rate is
more than 100% of
Brendan’s regular

hourly rate.
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Answer Rationales / /
TEST YOURSELF AN
Read and solve each problem/!
1- USQ the Commutatlve prOpel'ty tO rearrange the 1 Which expression is equiyalent to 6y — 3 +/y? Which expresgion is egdivalent to ~%7
terms as 6y + y — 3. Then combine the variable o JUETyE
. . +y
terms: 7y — 3. Choice D is correct. (7.EE.1, 2) C o3y 5
®© 7v-3 c
2. The variables are different so the terms cannot be 2 Which expresson is quivalent
combined, eliminating choices B and D. In choice ?;":f;;
D, the coefficients have been reordered but not the ¢ 1204320

D~44(a + b)

variables, so these are not the same terms. Choice
A shows the terms reordered via the commutative
property and is correct. (7.EE.1, 2)

3 Which equativr shows equivalent
expressions?

(b+2)+6=2b+6
B c+(9-4)=9c—4c

A

3. Choices A and B show different operations on the
left and right; they are incorrect. Choice D uses
e as a factor twice on the right and is incorrect.
In choice C, the factors are correctly regrouped
according to the associative property; choice C
correct. (7.EE.1, 2)

Order of steps may vary. (t+6) + 7t

(6+20) + 7t
6+ (2t + 71)
6 + 9t

4. The expression contains three factors, two/0
them fractions. Multiplying the fractions fesults

in %, which simplifies to %. Combined with
the remaining factor, a variable, the equivalent

expression is 13—0\/\/. Choice D is correct. (7.
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5. The variable term g is equivalent to 1g, so to
combine the variable terms, add the coefficients:
1g + 2g — 3 = 3g — 3. Chaice D is corre
(7.EE.1, 2)

6. The commutative property of addition allow

7. One way to simplify the exp to use the

commutative property to.switch tie orde
addends in parentheses.
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1 Equivalent Expressions

8. Parts A and B If Kevin is n inches tall and Jeremy
is shorter, then Jeremy’s height can be expressed

using subtraction: n — 4. Jeremy is n — 4 inches tall.

Dimitri is 3 inches taller than this, or (n — 4) + 3.
This can be simplified to n — 1, which is Dimitri’s
height in relation to Kevin's height. This shows that
Dimitri is 1 inch shorter than Kevin. (7.EE.1, 2)

9. Parts A and B The total cost of n magnets at
$4.50 each is 4.50n. The total cost of n postcards
at $0.75 each is 0.75n. So Marisol’s total cost is
4.50n + 0.75n. Since the terms have the same
variable, the coefficients can be added:

(4.50 + 0.75)n = 5.25n. (7.EE.1, 2)

7EEA4 (wntmg eqUations)
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< Part B Write anof expressiop/equivalent to the/one you wrote in
part A. Explain bgth expressions arg/correct.
5.25n. This expression is equal to the sum gf the expression written in part A. The

paGe 75

TEST YOURSELF

Dimitri’s Feight compares to Kevin's height.

n—4+3orn—1.This ression shows that Dimitri is 1 inch ghorter than Kevin.

9 In a gift shop, magnets cost $4.50 each and posttads cost $0,75 each.

Part A Marisol bought the same numbef, n, o nets a$ postcards
in this gift shop. Write an exprgssion to sho r total cost.
4.50n + 0.75n

NA pression in zart A multiplies the cost ﬁ each item by n, the unknown number of items
shi %tht d then adds them t(7 her.
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CONNECTING TO
MATHEMATICAL PRACTICES

MP2: Reason abstractly and quantitatively.
MP4: Model with mathematics.
MP7: Look for and make use of structure.
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