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Chapter 3 Algebraic Expressions and Properties

Information Wheel

 1–8. Sample answers are given.

 1. 

Evaluating
algebraic

expressions

Substitute a number for each variable.

You get 6n dollars for helping with n

chores. How much do you earn for 5

chores? 6n = 6(5) = $30

Use order of operations to find the

value of the expression.

Evaluate 2a + 5b when a = 7 and b = 3.

2a + 5b = 2(7) + 5(3) = 14 + 15 = 29

 2. 

Writing
algebraic

expressions

Multiplication: multiplied by, times,
product of, twice, of

Division: divided by, quotient of

Addition: added to, plus, sum of,

more than, increased by, total of, and

Example: 6 less than the quotient of

a number y and 10. Answer:      – 6

Subtraction: subtracted from, minus,

difference of, less than, decreased by,

fewer than, take away

Example: The sum of 5 and twice a

number r. A
nswer: 5 + 2r

y
10

 3.  

Commutative
Properties of
Addition and
Multiplication

Numbers: 3 + 5 = 5 + 3

Examples: 8 + y + 5 = 8 + 5 + y = 13 + y

           
x

x  = 42x

Changing the order of the addends

does not change the sum. 

Changing the order of the factors

does not change the product.

Algebra: a + b = b + a

       
      a

  b = b  a
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Chapter 3  (continued)

 4. 

Associative
Properties of
Addition and
Multiplication

Numbers: (3 + 4) + 5 = 3 + (4 + 5)

Examples:
9 + (7 + m) = (9 + 7) + m = 16 + m

x

x = 15x

Changing the grouping of the addends

does not change the sum. 

Changing the grouping of the factors

does not change the product.

Algebra: (a + b) + c = a + (b + c)

       
     (

a  b)  c = a  (b  c)

 5. 

Addition
Property of

Zero

Numbers: 3 + 0 = 3

Example: 27 + 0 + k = 27 + k

The sum of any number and 0

is that number.

Algebra: a + 0 = a

 6. 

Multiplication
Properties of
Zero and One

Numbers: 3  0 = 0

Examples: 
 0  k = 0  k = 0

m 
m 

m

The product of any number and 0 is 0.

is that number.

Algebra: a  0 = 0

       
     a

 
a
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Chapter 3  (continued)

 7. 

Distributive
Property

Numbers: 2(4 + 3) = 2  4 + 2  3
                2(4 – 3) = 2  4 – 2  3

Example: 7(3x – 2) = 7(3x) – 7(2)
                                = 21x – 14

To multiply a sum or difference by a

number, multiply each number in the

sum or difference by the number

outside the parentheses. Then evaluate.

Example:     

(1 +   ) = ( ) + ( )

                               =    +    =

Example:

8  62 = 8(60 + 2) = 8  60 + 8  2

      
      

= 480 + 16 = 496

Algebra: a(b + c) = a  b + a  c

       
       

a(b – c) = a  b – a  c
3

5

3
5 1

5 4
5

1
3 3

5 1
3 3

5
3

5 1
3

 8. 

Factoring
expressions                5 

Find the GCF of 12x y:
12x  2  x 

y  y

Use the Distributive Property to write

an expression as a product of factors.

Solution:12x
y

x
y

x y

Example: Factor 12x
y using the GCF.

Algebra: ab
ac

a b
c

       
       

ab ac
a b c
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