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Multiply.

a. �
3
4

� � �
5
6

� b. 20 � �
5
4

�

Solution

a. �
3
4

� � �
5
6

� � �
3
4

�
�

5
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� � �
1
2

5
4
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5
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� b. �
2
1
0
� � �

4
5

� � �
2
1
0

�
�

5
4

� � �
8
5
0
� � 16

EXAMPLES

Divide.

a. �
1
5

� � �
5
8

� b. 9 � �
1
7
0
�

Solution

a. �
1
5

� � �
5
8

� � �
1
5

� � �
8
5

� � �
1
5

�
�

8
5

� � �
2
8
5
� b. 9 � �

1
7
0
� � �

9
1

� � �
1
7
0
� � �

9
1

�
�

1
7
0

� � �
9
7
0
� � 12�

7
6

�

EXAMPLES

Practice 
Multiply or divide. Write the answer in simplest form.

1. �
1
2

� � �
3
4

� 2. �
2
3

� � �
1
3
1
� 3. 20 � �

1
8

� 4. 65 � �
5
2

�

5. �
1
5
2
� � �

4
9

� 6. �
7
8

� � �
1
4

� 7. 16 � �
1
1

5
6
� 8. 10 � �

3
1

�

9. �
1
3

� � �
1
2

� 10. �
3
4

� � �
5
6

� 11. 9 � �
1
7

� 12. 14 � �
2
1

�

13. �
7
8

� � �
7
2

� 14. �
4
5

� � �
1
1
0
� 15. 100 � �

7
8

� 16. 40 � �
4
3

�

17. �
2
5

� � �
1
5

� 18. �
1
4

� � �
1
7
0
� 19. �

2
7
2
� � 49 20. �

8
9

� � 4

21. �
8
3

� � �
3
8

� 22. �
1
5

� � �
2
5

� 23. �
1
3
1
� � �

1
3
1
� 24. �

5
7

� � �
1
2
5
�

25. 12 � �
3
2

� 26. �
7
2

� � �
1
1
4
� 27. �

6
5

� � �
1
3
0
� 28. 4 � �

1
3
6
�

MULTIPLYING AND DIVIDING FRACTIONS

To multiply two fractions, multiply the numerators and multiply the
denominators. Then write the result in simplest form.

To divide by a fraction, multiply by its reciprocal and write the product
in simplest form.
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Practice 
Find the slope of the line that passes through the points.

1. (0, 3) and (6, 1) 2. (3, 2) and (8, 4) 3. (1, 0) and (3, 4)

4. (1, 2) and (5, 2) 5. (1, 1) and (�4, �4) 6. (�3, 0) and (2, �5)

7. (4, �1) and (�2, 3) 8. (4, 2) and (2, �6) 9. (�4, �5) and (0, �5)

Plot the points and draw the line that passes through them. Determine

whether the slope is positive, negative, zero, or undefined.

10. (�3, 1) and (�3, �5) 11. (1, 4) and (4, �1) 12. (�2, 2) and (2, 4)

13. (0, �1) and (5, �1) 14. (2, 0) and (2, 2) 15. (�3, 1) and (1, 2)

SLOPE OF A LINE

The slope of a line is the ratio of the vertical rise to
the horizontal run between any two points on the
line. You subtract coordinates to find the rise and the
run. If a line passes through the points (x1, y1) and
(x2, y2), then 

slope � �
r
r

i
u
s
n
e

� � �
x
y

2

2

�

�

x
y

1

1�.

y

x

(x2, y2)

x2 � x1

(x1, y1)

run

y2 � y1
rise

Find the slope of the line that passes through the points (�2, 1) 

and (5, 4).

Solution Let (x1, y1) � (�2, 1) and (x2, y2) � (5, 4).

slope � �
x
y

2

2

�

�

x
y

1

1�

� �
5

4
�

�
(�

1
2)

�

� �
3
7

�

EXAMPLE

y

x

3

1

(5, 4)

3

7
(�2, 1)

The slope of a line can be positive, negative, zero, or undefined. 

Positive slope Negative slope Zero slope Undefined slope

rising line falling line horizontal line vertical line
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Graph the equation y � 4x � 2.

Solution

●1 Solve the equation for y: y � 4x � 2, so y � 4x � 2.

●2 Make a table of values to graph the equation.

●3 Plot the points in the table and draw a line through them.

EXAMPLE

Practice 
Graph the equation using a table of values or intercepts.

1. y � x � 2 2. y � 3x � 5 3. y � �x 4. y ��2x � 3

5. y � 2.5 � x 6. y � 6 � x 7. x � y � 3 8. x � y � 4

9. 2x � y � 6 10. 2x � 3y � 12 11. �5x � 6y � 30 12. 3.5x � 7y � �14

GRAPHING LINEAR EQUATIONS

Equations like 2x � 3y � �6 and y � 5x � 1 are linear equations. A
solution of a linear equation is an ordered pair (x, y) that makes the
equation true. The graph of all solutions of a linear equation is a line.

Graph the equation 3x � 4y � 12.

Solution

●1 To find the x-intercept, ●2 To find the y-intercept, ●3 Plot (4, 0) and (0, �3) and 
substitute 0 for y. substitute 0 for x. draw a line through them.

3x � 4y � 12 3x � 4y � 12

3x � 4(0) �12 3(0) � 4y � 12

x � 4 y � �3

So, (4, 0) is a solution.  So, (0, �3) is a solution.

EXAMPLE

You can use intercepts (points where the graph crosses the x-axis and
y-axis) to graph linear equations. 

x y � 4x � 2 (x, y)

�1 y � 4(�1) � 2 � �2 (�1, �2)

0 y � 4(0) � 2 � 2 (0, 2)

1 y � 4(1) � 2 � 6 (1, 6)
x

y

1

3

(0, 2)

(�1, �2)

(1, 6)

1

1

x

y

(4, 0)

(0, �3)
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Graph the equation �
1

2
�x � 2y � 4.

Solution

●1 Write the equation in slope-intercept ●2 Plot the point (0, 2). Use the slope to 
form. locate other points on the line.

�
1
2

�x � 2y � 4

2y � ��
1
2

�x � 4

y � ��
1
4

�x � 2

The slope is ��
1
4

� and the y-intercept is 2.

EXAMPLE

Graph the equation.

a. y � �1 b. x � 3

Solution

a. b.

1

1

x

y

x � 3

1

1

y

y � �1

x

EXAMPLES

Practice 
Graph the equation.

1. y � x � 1 2. y � �2x � 5 3. y � 0.5x � 3 4. y � 3 � x

5. 2y � 6x � 10 6. �2x � y � �6 7. y � �3 8. x � 5

Lines with the same slope are parallel. Tell whether the graphs of the

equations are parallel or not parallel.

9. y � �3x � 2 10. y � 4 � x 11. y � 2x � 4 12. y � 4
y � �3x � 2 y � x � 4 2y � x � 4 y � 6

SLOPE-INTERCEPT FORM

A linear equation y � mx � b is written in slope-intercept form. The
slope of the line is m and the y-intercept is b.

Graphs of linear equations of the form y � b are horizontal lines with
slope 0. Graphs of linear equations of the form x � a are vertical lines
with undefined slope.

1 x

y

(0, 2)

�4
4

�1
1

5
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The square of an integer is a perfect square, so the square root of a
perfect square is an integer.

You can approximate the square root of a positive number that is not a
perfect square by using a calculator and rounding. 

Evaluate.

a. 45 b. (�10)2

Solution

a. 4
5 

� 4 p 4 p 4 p 4 p 4 � 1024 b. (�10)
2 

� (�10)(�10) � 100

EXAMPLES

Evaluate. Give the exact value if possible. Otherwise, approximate to

the nearest tenth.

a. �4�9� b. �5�

Solution

a. Since 49 is a perfect square with 72 � 49, �4�9� � 7.

b. Since 5 is not a perfect square, use a calculator and round: �5� ≈ 2.2.

EXAMPLES

Find all square roots of the number.

a. 25 b. �81

Solution

a. Since 5
2

� 25 and (�5)
2

� 25, b. Since �81 is negative, it has 
the square roots are 5 and �5. no square roots. There is no real 

number you can square to get �81. 

EXAMPLES

POWERS AND SQUARE ROOTS

An expression like 5
3

is called a power. The exponent 3 represents the 

number of times the base 5 is used as a factor: 5
3

� 5 p 5 p 5 � 125.

Integer, (n ) 1 2 3 4 5 6 7 8 9 10 11 12

Perfect square, (n 2) 1 4 9 16 25 36 49 64 81 100 121 144

If b
2

� a, then b is a square root of a. Every positive number has 
two square roots, one positive and one negative. The two square 
roots of 16 are 4 and �4 because 4

2
� 16 and (�4)

2
� 16. The radical 

symbol �� indicates the nonnegative square root, so �1�6� � 4. 
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Simplify.

a. �1�8� b. ��
9
4

�� c.

Solution

a. �1�8� � �9� p� 2� � �9� p�2� � 3 p�2� � 3�2� Factor using perfect square factor.

b. ��
9
4

�� � � �
3
2

� Use the quotient property and simplify.

c. � p �
Write an equivalent fraction that
has no radicals in the denominator.

�2�
�

2
�2�
�
�2�

1
�
�2�

1
�
�2�

�9�
�
�4�

1
�
�2�

EXAMPLES

Practice 
Evaluate.

1. 8
2

2. (�3)
2

3. (�1)
3

4. 4
3

5. 2
5

6. 10
4

7. (�9)
2

8. 6
3

Find all square roots of the number or write no real square roots.

9. 100 10. �25 11. 1 12. 49

13. �9 14. 0 15. �36 16. 64

Evaluate. Give the exact value if possible. If not, approximate to the

nearest tenth.

17. �1�0�0� 18. �2� 19. �1�5� 20. �1�4�4�

21. �4� 22. �8�7� 23. �1�1� 24. �3�2�

25. �4�5� 26. �3�6� 27. �0� 28. �8�1�

Simplify.

29. �2�8� 30. �2�7� 31. �5�0� 32. �4�8�

33. ��
1
5�6
�� 34. ��

3
4�6

9
�� 35. ��

1
9

�� 36. ��
2
3�5
��

37. 38. 39. 40.
3

�
�3�

5
�
�2�

10
�
�2�

1
�
�3�

A number or expression inside a radical symbol is called a radicand.
The simplest form of a radical expression is an expression that has no
perfect square factors other than 1 in the radicand, no fractions in the
radicand, and no radicals in the denominator of a fraction.

You can use the following properties to simplify radical expressions. 

Product Property of Radicals �a�b� � �a� p�b� where a ≥ 0 and b ≥ 0

Quotient Property of Radicals ��
a
b

�� � where a ≥ 0 and b > 0
�a�
�
�b�
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Evaluate the expression 2 � (4 � 7)2 � (�6).

Solution

2 � (4 � 7)2 � (�6) � 2 � (�3)2 � (�6) Evaluate within parentheses.

� 2 � 9 � (�6) Evaluate the power: (�3)2 � 9.

� 2 � (�1.5) Do the division 9 � (�6).

� 3.5 Do the subtraction 2 � (�1.5).

EXAMPLE

Evaluate the expression x2 � x � 18 when x � 5.

Solution

x 2 � x � 18 � 52 � 5 � 18 Substitute 5 for each x.

� 25 � 5 � 18 Evaluate the power: 52 � 25.

� 12 Add and subtract from left to right.

EXAMPLE

Practice 
Evaluate the expression.

1. 180 � (30 � 45) 2. (8 � 2) p 180 3. 16 � 4 p 2 � 3

4. 8
2

� (�6)
2

5. �7 � 2
3

� 9 6. 9(7 � 2)
2

7. �
1
2

�(100 � 74) 8. �
5

6
�

�
7

7
p 3

� 9. �
3
4

� p 24 � 4
2

� 1

Evaluate the expression when n � 3.

10. �3n
2

11. (�3n)
2

12. n(n � 7)

13. �
n
n

�
�

2
2

� 14. n
2

� 7n � 6 15. �
(n � 2

n
) p 180
�

16. n
2

� 25 17. �2n � 18 18. (n � 2)(n � 2)

EVALUATING EXPRESSIONS

To evaluate a numerical expression involving more than one
operation, follow the order of operations.

First do operations that occur within grouping symbols.

Then evaluate powers.

Then do multiplications and divisions from left to right.

Finally, do additions and subtractions from left to right.●4
●3
●2
●1

To evaluate a variable expression, substitute a value for each
variable and use the order of operations to simplify.
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Use the distributive property to write the expression without

parentheses.

a. x(x � 4) b. 5 � (n � 2)

Solution

a. x(x � 4) � x(x) � x(4) � x 2 � 4x

b. 5 � (n � 2) � 5 � (�1)(n � 2) � 5 � (�1)(n) � (�1)(�2) � 5 � n � 2 � 7 � n

EXAMPLES

Simplify the expression.

a. �4x � 7x b. 2(x � y) � (4 � y)x

Solution

a. �4x � 7x � (�4 � 7)x � 3x

b. 2(x � y) � (4 � y)x � 2x � 2y � 4x � xy Write without parentheses.

� (2 � 4)x � 2y � xy Group and combine like terms.

� �2x � 2y � xy Simplify within parentheses.

EXAMPLES

Practice 
Use the distributive property to write the expression without

parentheses.

1. 2(a � 4) 2. (2k � 1)7 3. �(�3x � 2) 4. (7 � 2z)z

5. y(y � 9) 6. (j � 1)(�3) 7. 4b(b � 3) 8. �2(n � 6)

Simplify the expression.

9. �m � 4 � 7m 10. 6x � 9x � x 11. x
2

� 2x � 7x � 14

12. a
2

� 3a � 3a � 9 13. 3 � (2x � 7) 14. 8 � 3( y � 4)

15. 6h � 3h(h � 1) 16. 2(x � 4x) � 7 17. y(2y � 6) � y
2

THE DISTRIBUTIVE PROPERTY

Here are four forms of the distributive property.

a(b � c) � ab � ac (b � c)a � ba � ca

a(b � c) � ab � ac (b � c)a � ba � ca

When an expression is written as a sum, the parts that are added are the
terms of the expression. Like terms are terms in an expression that have 
the same variable raised to the same power. Numbers are also considered to
be like terms. You can use the distributive property to combine like terms.
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Solve the equation.

a. y � 7 � 3 b. x � 6 � �2 c. �
n
5

� � 30 d. 12 � �4c

Solution Choose an operation to perform that will leave the variable
alone on one side. Check your solution by substituting it
back into the original equation.

a. Add 7 to each side. b. Subtract 6 from each side.

y � 7 � 3 x � 6 � �2

y � 7 � 7 � 3 � 7 x � 6 � 6 � �2 � 6

y � 10 x � �8 

CHECK ✓ 10 � 7 � 3 CHECK ✓ �8 � 6 � �2

c. Multiply each side by 5. d. Divide each side by �4.

�
n
5

� � 30 12 � �4c

5 p �
n
5

� � 5 p 30 �
�
12

4
� � �

�
�

4
4
c

�

n � 150 �3 � c

CHECK ✓ �
15

5
0

� � 30 CHECK ✓ 12 � �4(�3)

EXAMPLES

Practice 
Solve the equation.

1. k � 6 � 0 2. 19 � r � (�9) 3. w � 5 � �13 4. 20 � y � 4

5. x � 12 � 25 6. y � 7 � �16 7. n � (�4) � �1 8. �6 � c � 4

9. �
1
2

�x � �14 10. �
n
3

� � 6 11. �
a
5

� � �1 12. ��
3
4

�d � 24

13. �36 � �9a 14. �32h � 4 15. 12 � �12b 16. 4z � 132 

17. 22 � x � 2 18. ��
m
6
�� �12 19. �15y � 75 20. w � 4 � 15

SOLVING ONE-STEP EQUATIONS

A solution of an equation is a value for the variable that makes a true
statement. You can solve an equation by writing an equivalent
equation (an equation with the same solution) that has the variable
alone on one side. Here are four ways to solve a one-step equation.

• Add the same number to each side of the equation.

• Subtract the same number from each side of the equation.

• Multiply each side of the equation by the same nonzero number.

• Divide each side of the equation by the same nonzero number.
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Solve the equation.

a. 2x � 3 � 5 b. 6y � 1 � 5y � 9

Solution

a. 2x � 3 � 5 b. 6y � 1 � 5y � 9

2x � 3 � 3 � 5 � 3 Add 3. 6y � 5y � 1 � 5y � 5y � 9 Subtract 5y.

2x � 8 Simplify. y � 1 � �9 Simplify.

�
2
2
x
� � �

2
8

� Divide by 2. y � 1 � 1 � �9 � 1 Subtract 1.

x � 4 Simplify. y ��10 Simplify.

CHECK ✓ 2(4) � 3 � 5 CHECK ✓ 6(�10) � 1 � 5(�10) � 9

8 � 3 � 5 �59 � �50 � 9

EXAMPLES

Practice 
Solve the equation.

1. 2x � 3 � 11 2. 4x � 2 � 10 3. 7 � 2x � 17

4. 3y � 4 � 20 5. �
7
x

� � 2 � 1 6. 21 � �2z � 1 

7. 10 � x � �16 8. 6 � �
3
2
a
� � �6 9. 8n � 2 � �30

10. �
3
8

�x � 6 � 18 11. 3 � 5 � �
1
4

�x 12. �6m � 1 � 11

13. 3r � (2r � 1) � 21 14. 5(z � 3) � 30 15. 44 � 5g � 8 � g

16. 4(t � 7) � 6 � 30 17. 22d � (6 � 2d) � 4 18. 85 � �
1
2

�(226 � x)

19. 12a � 5 � 7a 20. 75 � 7x � 2x 21. 5n � 9 � 3n � 1

22. 14r � 81 � �r 23. 4 � 6p � 2p � 12 24. 7y � 84 � 2y � 61

25. 1 � j � 2(2j � 1) 26. 3(x � 1) � 6 � 9 27. 5 � 2(r � 6) � 1

28. �
1
5

�y � 7 � 3 29. �
8 �

2
x

� � 10 30. �
n �

2
2

� � �6

31. 7(b � 3) � 8b � 2 32. 12 � 23c � 7(9 � c) 33. 4z � 2(z � 3) � 0

SOLVING MULTI-STEP EQUATIONS

Sometimes solving an equation requires more than one step. Use the
techniques for solving one-step equations given on the previous page.
Simplify one or both sides of the equation first, if needed, by using the
distributive property or combining like terms.
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Find the length of a rectangle with perimeter 20 centimeters and 

width 4 centimeters.

Solution

P � 2l� 2w Write the appropriate formula.

20 � 2l� 2(4) Substitute known values of the variables.

20 � 2l� 8 Simplify.

12 � 2l Subtract 8 from each side.

6 � l Divide each side by 2.

ANSWER � The length of the rectangle is 6 centimeters. 

EXAMPLE

Practice 
1. The perimeter of a square is 24 meters. Find the side length.

2. Find the area of a circle with radius 1.5 centimeters. (Use π ≈ 3.14.)

3. A triangle has a perimeter of 50 millimeters and two sides that
measure 14 millimeters each. Find the length of the third side.

4. Find the width of a rectangle with area 32 square feet and length 8 feet.

5. The circumference of a circle is 8π inches. Find the radius.

6. Find the side length of a square with area 121 square centimeters.

7. Find the height of a triangle with area 18 square meters and base 4 meters.

8. A square has an area of 49 square units. Find the perimeter.

USING FORMULAS

A formula is an algebraic equation that relates two or more real-life
quantities. Here are some formulas for the perimeter P, area A, and
circumference C of some common figures.

s w

l

r

Square

side length s
P � 4s
A � s2

Pi (π) is the ratio of a circle’s
circumference to its diameter.

Triangle

side lengths a, b, and c
base b and height h

P � a � b � c

A � �
1
2

�bh

Rectangle

length l and width w

P � 2l� 2w
A � lw

Circle

radius r

C � 2πr
A � πr 2

b

h ca
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