
Hint

You can use any two 
points on the line to 
determine the rate of 
change.

Saxon Algebra 1256

Finding Rates of Change and Slope

Warm Up

41
LESSON

1. Vocabulary A  (literal, linear) equation is an equation whose 
graph is a straight line. 

2. Find the range of the function f(x) = 2x + 3 for the domain {0, 1, 2}.

Name the quadrant on the coordinate plane in which the following 
points are located:

3. (3, -5)  4. (-3, -5)  5. (-5, 3) 

A rate of change is a ratio that compares the change in one quantity with the 
change in another. For example, the speed of a car is a rate of change that 
compares the distance and the time traveled.

Exploration Exploration  Analyzing a Graph

Arvand leaves his house and jogs to Cory’s 
house. Later they walk to a local pizza 
shop. The graph shows the distance Arvand 
traveled between the time he left home and 
when he arrived at the pizza shop.

a.  When was Arvand traveling the 
fastest? 

b.  How long was Arvand at Cory’s house? How can you tell? 

c.  Compare the graph during the times Arvand was jogging to Cory’s 
and when they were walking to the pizza shop. 

Example 1 Determining Rate of Change from a Graph

A car travels on a highway at a constant speed. 
The graph shows the relationship between the 
distance traveled and the time traveled. Find the 
rate of change.

SOLUTION Choose two points on the graph and 
find the ratio of the change in distance to the 
change in time.

change in distance
  __  

change in time
   =   

120 - 60 _ 
2 - 1

  

= 60

The rate of change is 60 miles per hour.

(30)(30)

(25)(25)

(20)(20) (20)(20) (20)(20)
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Example 2 Determining Rate of Change from a Table

A shop charges a fee for renting kayaks. What is the rate of change for the 
rental fees?

Time (hours) 2 4 6 8
Cost $32.50 $60.50 $88.50 $116.50

SOLUTION Notice that the costs increase the same amount every 2 hours. 
Choose two sets of values from the table to find the ratio of the change in 
cost to the change in time.

change in cost__
change in time

 =   
60.5 - 32.5__

4 - 2
 =   

28_
2

The rate of change is $14 per hour.

Slope of a Line

The slope of a line is a rate of change.
It is equal to the ratio of the vertical
change (rise) to the horizontal change (run).

slope =   
rise _ run  

Example 3 Determining Slope from a Graph

Find the slope of each line.

a.  

x

y

O

4

2

2

-2

-2

-4

run

rise

(0, -1)

(4, 1)

 b.

x

y

4

8

-4

-4-8

-8

4

(1, 1)

(4, -8)
rise

run

SOLUTION Find the ratio of the SOLUTION Find the ratio of
rise to the run. the rise to the run.

slope =   
rise _ run   =   

2 _ 
4
   slope =   

rise _ run   =   
-9 _ 
3
  

 =   
1 _ 
2
   = -3

x

y

O

4

2

2 4-2-4

-4

run
rise

(1, 1)

(3, 5)

x

y

O

4

2

2 4-2-4

-4

run
rise

(1, 1)

(3, 5)

Math Reasoning

Predict The rate of 
change is $14 per hour. 
How much would it 
cost to rent a kayak for 
10 hours?
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Saxon Algebra 1258

A line with a positive slope rises from left to right. A line with a negative 
slope falls from left to right. There are two other cases to consider: horizontal 
and vertical lines.

Horizontal and Vertical Lines

The graph of the equation y = c, where c is a 
constant, is a horizontal line. The slope of a 
horizontal line is 0.

The graph of the equation x = c, where c is 
a constant, is a vertical line. The slope of a 
vertical line is undefined. 

Example 4 Graphing Horizontal and Vertical Lines

a.  Find the slope of the 
horizontal line.

(2, 4)

(6, 4)

x

y

O

8

4 8

-4

-4-8

-8

SOLUTION Find the ratio of the
rise to the run.

slope =   
rise _ run   =   

4 - 4 _ 
6 - 2

  

  =   
0 _ 
4
  

The slope is 0 because 0 divided by 
any nonzero number is 0.

b.  Find the slope of the vertical 
line.

(2, 4)

(2, 8)

x

y

O

8

4

4 8

-4

-4-8

-8

SOLUTION Find the ratio of the
rise to the run.

slope =   
rise _ run   =   

8 - 4 _ 
2 - 2

  

  =   
4 _ 
0
  

The slope is undefined because any 
number divided by 0 is undefined.

Example 5 Application: Cooking

The graph and table show the relationship between the number of servings 
a salsa recipe makes and the ounces of black beans used to make this recipe.

Servings 4 6 10 18
Black Beans 
(oz) 10 15 25 45

a.  Use the table or graph to find the slope 
of the line.

x
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2 4
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-4
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-4
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SOLUTION Find the ratio of the change in amount of beans to the change 
in servings.

change in amount of beans
   ___  

change in servings
   =   

15 - 10 _ 
6 - 4

   =   
5 _ 
2
  

The slope is   5 
_ 2  .

b.   What does the rate of change mean in this example?

SOLUTION Explain how the variables are related in this ratio.

For every 5 ounces of black beans, 2 servings of salsa can be made.

Lesson Practice

 a. Use the graph to find the rate of change. 

Measure

D
ru

m
 K

ic
ks

1 2 3 4

4

8

12

16

0

 b. Use the table to find the rate of change. 

Miles 3 5 7 9
Feet 15,840 26,400 36,960 47,520

Find the slope of each line. 

 c. 

x

y

0

  d. 

x

y
8

4

4 8

-4

-4-8

-8

 

 e. Find the slope of the horizontal line that passes through the points 
(5, 3) and (8, 3).   

 f. Find the slope of the vertical line that passes through the points (6, 5) 
and (6, 10).   

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

(Ex 3)(Ex 3) (Ex 3)(Ex 3)

(Ex 4)(Ex 4)

(Ex 4)(Ex 4)

Hint

Notice that the value 
of the rate of change is 
equal to the slope of the 
line.
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Solve each equation. Check your answer.

 1. -2(b + 5) = -6  2. 4(y + 1) = -8 

 3.   
5
 _ 

8
   = 2m +   

3 _ 
8
   

Find the slope of the line. 

 *4. line a  *5. line b 

 *6. line c  *7. line d 

 8. Write 110,400 in scientific notation. 

 *9. Multiple Choice Which of the following expressions is the GCF of 
45a3b4c2 + 30a2bc3? 
A 15a2bc2 B 5a2bc2 C 3a3b4c3 D 15a3b4c3

 10. Verify Is 2x(5x3 + 6x2 -3x) completely factored? Explain why or why not. If  no, 
factor the polynomial completely. 

 *11.  Finances The graph shows the amount of money Siobhan has in her bank account 
over time. What is the rate of change in her balance over time? 

400
600
800

1000
1200
1400
1600
1800

200

B
a

la
n

c
e

Time (yr)

0 1 2 3 4 5 6 7

 *12. Analyze At some point on Mindy’s mountain climbing trip, a graph relating her 
distance up the mountain over her climbing time shows a line with a negative 
slope. Why might this be? 

(26)(26) (26)(26)

(26)(26)

x

y

line c

line b

line dline a

x

y

line c

line b

line dline a(41)(41) (41)(41)

(41)(41) (41)(41)

(37)(37)

(38)(38)

(38)(38)

(41)(41)

(41)(41)

   Music The table shows the number of times Iliana kicked her bass drum 
during each measure in a song.

Measure 1 2 3 4
Drum Kicks 4 8 12 16

 g. Use the table or graph to find the 
slope of the line. 

 h. What does the rate of change mean 
in this problem? 0

2
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1 2 3 4 5

(Ex 5)(Ex 5)

(Ex 5)(Ex 5)
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 13. Simplify  (b3) 5 using exponents. 

 14. Error Analysis Two students simplify the expression  (-2x7) 5 as shown below. Which 
student is correct? Explain the error. 

 Student A Student B

   (-2x7)  5  = -10x35   (-2x7)  5  = -32x35

 *15. Geometry Use the formula A = s2 to find the area of the square. 

4xy

4xy

 16. Multi-Step There are 10 millimeters in a centimeter. Therefore, there are 103 cubic 
millimeters in one cubic centimeter.
 a. There are 102 centimeters in a meter. How many cubic centimeters are in 

one cubic meter? 

 b. How many cubic millimeters are in one cubic meter? 

 17.  Packing The sides of a box in the shape of a cube are 5ab inches long. What is the 
volume of the box? 

Simplify

 18.   
fr

 _ 
d3

   (  
fsr

 _ 
 d  2 

   + 3fs -   
8 _ 
d
  )  *19.   

rt-2

 _ 
g-3h

   (  
tg4

 _ 
r3h-2

   -   
r3h _ 

 g  - 
2r-2

  ) .

 *20.  Woodworking You are making furniture for a miniature dollhouse with a scale of 
1 in.:12 in. If  an actual chair measures 3 feet high, what will be the height of the 
chair in the dollhouse? 

 21. Find the x- and y-intercepts on the graph.

x

y

O

4

8

-4

-4-8

-8

4

 22. Measurement The formula F =   
9
 _ 

5
  C + 32 calculates the number of degrees 

Fahrenheit from the degrees Celcius. Write this formula in standard form.

 23. Write a recursive formula for the arithmetic sequence 8, 19, 30, 41,…. Then find 
the next two terms of the sequence. 

 24. Write Explain the difference between dependent and independent events.

(40)(40)

(40)(40)

(40)(40)

(40)(40)

(40)(40)

(39)(39) (39)(39)

(36)(36)

(35)(35)

3 43 4

(35)(35)

(34)(34)

(33)(33)
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 25.  Cooking To make two batches of cookies, Ralph needs   3 
_ 4   cup molasses. How many 

cups would he need to make 6 batches of cookies? 

 26.  Painting It will cost $2.50 per square foot to paint the walls of a storage shed. 
Write a rule in function notation to describe the cost of painting x square feet of 
outside wall space. 

 27. The two parabolas have the same shape but different orientations. Determine 
whether each parabola is a function. 

x

y

Parabola A

x

y

Parabola B

 28. Multi-Step A physicist wants to find the kinetic energy of a ball that has a mass of 
2.5 kg and travels a distance of 5.8 meters in 2.5 seconds. The formula for kinetic 
energy is EK =   

1 _ 
2
  mv2, where m is the mass of the object and v is the object’s velocity. 

The formula for velocity is v =   
d
 _ t  , where d is distance traveled and t is the amount 

of time. What are the velocity and the kinetic energy of the ball? 

 29.  Multi-Step Two cars travel the same distance. Car 1 travels at 50 mph and Car 2 at 
65 mph. If  it takes Car 1 one more hour to travel than Car 2, how far did the cars 
travel? Remember, d = rt.
 a. Write an expression to represent the distance Car 2 travels. 

 b. Write an expression to represent the distance Car 1 travels. 

 c. Use these expressions to find the time Car 2 traveled. 

 d. Use this information to determine the distance traveled. 

 30. Multi-Step The length of a rectangle is 5 inches less than 3 times the width. 
The perimeter of the rectangle is 14 inches. Find the length and width of the 
rectangle. 

(31)(31)

(25)(25)

(25)(25)

(16)(16)

(28)(28)

(23)(23)
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Warm Up

42
LESSON

1. Vocabulary Two equivalent ratios form a . 

Solve the equation.

2. 3x + 8 = 32  3. -6y - 7 = 29 

4. A team’s ratio of wins to losses in football games is 5 to 4. If the team wins 
25 games, how many games did the team lose? 

5. The ratio of white marbles to black marbles is 7 to 10. There are 
136 marbles in the bag. How many marbles are white? 

A percent is a ratio that compares a number to 100. For example, 50% is the 
ratio   50

 
_ 100  . There are three components that form a percent statement: the 

whole is the total amount; the percent is a rate that quantifies an amount 
measured with respect to the whole; the percentage is a number that 
represents a percent of the whole.

25% of 20 is 5.

Percent  Whole  Percentage

If  two of the components are known, then the third component can be 
determined.

Example 1 Using an Equation to Find a Percentage

a.  What number is 25% of 50 ?

SOLUTION

c = 0.25 · 50 Change the percent to its decimal form.

  = 12.5 Multiply the percent by the whole.

Check 25% is   25
 

_ 100   or   1 
_ 4  . So,  (  1 

_ 4  ) (50) = 12.5.

b.  What number is 125% of 64?

SOLUTION

n = 1.25 · 64 Change the percent to its decimal form.

= 80 Multiply the percent by the whole.

Check 125% is   125
 

_ 100   or   5 
_ 4  . So,  (  5 

_ 4  ) (64) = 80 

(31)(31)

(23)(23) (23)(23)

(36)(36)

(36)(36)

New ConceptsNew Concepts

Solving Percent Problems

 Online Connection

www.SaxonMathResources.com
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A percent statement can be set up as a proportion. One ratio compares the 
part of a quantity to the whole quantity. The other ratio is the percent rate 
written in the form of a ratio.

  
part

 _ 
whole

   = percent rate

For example, 10% of 50 is 5 can be written as a proportion.

Part

     
5

 _ 
50

   =   
10

 _ 
100

     Percent
Whole

Example 2 Using a Proportion

a.  What number is 125% of 48?

SOLUTION 

Set up a proportion to find the percentage.

   
c _ 

48
   =   

125 _ 
100

   Write a proportion.

6000 = 100c Cross multiply.

60 = c Solve for c.

60 is 125% of 48.

Check 125% is   
5
 _
 

4
  . So,  (  5 

_ 4  ) (48) = 60.

b.  15 is what percent of 45 ?

SOLUTION 

Set up a proportion to find the percent. 

  15 _ 
45

   =   
x _ 

100
   Write a proportion.

45x =1500 Cross multiply.

x = 33. 
−
3  Solve for x.

15 is 33  1_3 % of 45.

Check 33  1_3 % is   1_3 . So,  (
1_
3)(45) = 15.

Example 3 Application: Calculating Wages

Ana receives $1153.84 in gross earnings every two weeks. However, 28.07% 
of the gross earnings is removed for taxes and other deductions. 
Using an equation, determine the net pay.

Caution

When setting up a 
proportion, make sure 
you know which is the 
part and which is the 
whole.
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SOLUTION First, find the total amount of money that will be deducted. Then 
subtract the deductions from the gross earnings to determine that net pay.

28.07% · $1153.84 = d

0.2807 · $1153.84 = d

$323.88 ≈ d

Now $323.88 of deductions is subtracted from the gross earnings.

(gross earnings) - (deductions) = (net pay)

 $1153.84 - $323.88 = $829.96

The amount that Ana receives in net pay is $829.96.

Check Use estimation. Since about 30% is deducted from about $1200, then 
she receives about 70% of $1200 in net pay. Use an equation to find 70% 
of $1200.

(0.70)($1200) = $840

$829.96 is a reasonable answer because $829.96 is about $840.

Example 4 Application: Finances

Dominic earns $9.25 an hour working 
part-time. The circle graph shows how he 
divides his earnings. This month Dominic 
has worked a total of 54 hours. 

Find the amount of Dominic’s earnings that 
will be put into savings this month.

SOLUTION Find the total amount that Dominic earned this month. Then 
find 40% of the total amount earned.

($9.25)(54) = $499.50  Multiply the rate by the hours.

Dominic earned $499.50 this month. Now find 40% of $499.50 to determine 
how much money will be put into savings. Set up a proportion to find the 
percentage.

c_
$499.50

 =
40_
100

Write a proportion.

40 · $499.50 = 100c Cross multiply.

$19,980_
100

 =   
100c_
100

Divide both sides by 100.

$199.80 = c Solve for c.

Dominic puts $199.80 into savings this month.

Division of Earnings

50%
Personal
Spending

10%
Charity

Savings

40%

Division of Earnings

50%
Personal
Spending

10%
Charity

Savings

40%

Math Reasoning

Why is it necessary to 
determine the total 
amount earned first?

Hint

Gross earning is the 
amount of money earned 
by a worker before any 
deductions, like taxes, 
are taken out. Net pay is 
actual amount of money 
a worker receives after 
deductions.
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Solve each equation. Check your answer. 

 1. 5d - 8 = 3 + 7d  2. 9 + 2.7t = -4.8t - 6 

Solve each equation for the indicated variable.

 3. V =   1 _ 
3
  lwh for w   4. d = rt for t 

 5.   √ � 42   is between which two integers? 

 6. What is 18% of 340?  *7. What is 270% of 93? 

 8. Simplify (6mn3
)

2. 

 *9. Multiple Choice What is 54% of 1200? 
A 64.8 B 600 C 648 D 1254

 *10.  Gas Prices Shoshannah researched gasoline prices and found that gas was 224% 
more expensive than it had been during the same week 5 years previously, when 
the average price of regular gasoline was $1.36 per gallon. What was the new price? 

 *11. Write Explain how fractions, percentages, and decimals are all related. 

(29)(29) (29)(29)

(29)(29) (29)(29)

(13)(13)

(42)(42) (42)(42)

(40)(40)

(42)(42)

(42)(42)

(42)(42)

Lesson Practice

 a. What number is 35% of 70. 

 b. What number is 150% of 24? 

 c. Using a proportion, find 315% of 21. 

 d. 59.5 is what percent of 17 ?   

 e.  Fuel Economy A driver who accelerates quickly and brakes heavily reduces 
his car’s fuel economy by as much as 33%. The car is supposed to get 
32 miles per gallon. Using an equation, find the actual fuel economy of 
the car. 

 f.  Fund-Raising A school raised $15,432 for a new computer lab. The 
money will be allotted as follows: 50% for construction costs, 45% 
for technology purchases, and 5% for incidental expenses. Using a 
proportion, find the amount that will be spent on technology purchases. 
  

(Ex 1)(Ex 1)

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

(Ex 2)(Ex 2)

(Ex 3)(Ex 3)

(Ex 4)(Ex 4)
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 12. Multi-Step The graph shows the number of pitches thrown in each inning of a 
baseball game.  

1 2 3 4 5 6 7 8 9
0
5

10
15
20
25
30
35
40

Pitches Thrown per Inning

Inning
P

it
ch

es
 T

hr
o

w
n

 a. Make a stem-and-leaf plot of the data. 

 b. Find the greatest and least number of pitches thrown during the game.  

 13.  Wages Maria earned $10.50 per hour working at an ice cream shop. She earned $147 
each week before taxes. Find the number of hours she worked each week. 

 14.  Computers One megabyte holds 106 pieces of information and one terabyte holds 
1012 pieces of information. A terabyte holds how many times more information 
than a megabyte? 

 15. Verify For 6x +   1 
_ 4  (y) = 44, is y = 88 - 24x? If the soulution for y is incorrect, give 

the correct solution for y. 

 16.  Pricing A baker sells 2 pies for $5, 4 pies for $10, and 6 pies for $15. What is the 
price of 14 pies? 
 a. Create a table comparing the number of pies sold to the total cost. 

 b. Illustrate the data using a graph. Does the graph show a function? 

 c. Determine a rule for the function. 

 d. Graph the function using a graphing calculator and determine the price of 
14 pies. 

 17. How could a company use a line graph to make it appear as though they had a 
larger profit? 

 18. Multi-Step A family plans to take a road trip. They leave Town A, go to Town B, 
and then end at Town C. On the way back, they decide to travel different roads for 
a change of scenery.

A B C

1

2

3 5

4

 a. What is the probability they took Road 1 and Road 4 on the way to Town C?   

 b. What is the probability they will take Road 2 and Road 5 on the way back?   

(22)(22)

(24)(24)

(32)(32)

(29)(29)

(30)(30)

(27)(27)

(33)(33)
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 19. Generalize During the past 4 years you have grown 3 inches per year. 
 a. Write a recursive formula that describes the sequence. 

 b. If  you were 52 inches tall 4 years ago, how tall are you now? 

 c. Would you expect this pattern of growth to continue for a long time? Explain 
your reasoning. 

 *20. Find the x- and y-intercepts on the graph. 

x

y

O
-4-8 4 8

-4

-8

4

8

 *21. Generalize A gerbil cage measures 24 inches by 10 inches by 18 inches. If  you 
double the lengths of each side of the cage, how will this increase affect the 
volume of the cage? 

 *22. Find the GCF of 14p5qr2 - 28p2q2r3. 

 23. Verify Show that   r
-2

 _ 
s-3   (  

rs-2

 _ 
sr-1   -   

s-3r-1

 _ 
r-3  )  = 0. 

 24.  Earth Science A grain of sand is approximately 0.002 meters in diameter. Write this 
number in scientific notation. 

 *25. Multiple Choice In the expression   
pg3

 _ s   (  
g2p3

 _ 
s4   +   

9p
 _ 

s2   - n) , which variable cannot 
equal 0? 
A p B g C s D n

 26.  Fuel Efficiency The graph represents the amount of gasoline in a car’s tank and the 
number of miles driven. What is the rate of change? 

40
50

20
30

10

60
70
80
90

M
ile

s

Gallons
0 1 2 3 4 5

 27. Error Analysis Two students simplify the expression (34
)

2 as shown below. Which 
student is correct? Explain the error. 

 Student A Student B

 (34
)

2
 = 34·2

 = 38 (34
)

2
 = 94·2

 = 98

(34)(34)

(35)(35)

(36)(36)

(38)(38)

(39)(39)

(37)(37)

(39)(39)

(41)(41)

(40)(40)
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 *28. Find the rate of change from the graph.   

x

y

1

2

3

1 2 3 4

M
ile

s

Inches

 *29. Multi-Step A mountain resort charges a set fee for cabin rentals as well as for each 
day of snowboard rentals. 

Days of Cabin and 
Snowboard Rentals 1 2 3 4

Cost $405 $427 $449 $471

 a. What is the rate of change in the rental costs? 

 b. What will the mountain resort charge for 7 days? 

 30. Geometry A right triangle has side lengths 6 cm, 8 cm, and 10 cm. Use the shorter 
leg as the base of the triangle and find the slope of the hypotenuse. Then use the 
longer leg as the base of the triangle and find the slope of the hypotenuse. Assume 
the slopes are positive.      

6 cm

8 cm 10 cm

(41)(41)

(41)(41)

(41)(41)
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Warm Up

43
LESSON

1. Vocabulary The largest whole number that is a factor of two or more 
indicated numbers is the __________. 

Simplify.

2. 36
 _ 

48
      3. 32x5

 _ 
48x7      4.   7x - 49x2

 _ 7x
   

5. Factor 3x2 + 6x3 completely. 

Rational expressions are fractions with a variable in the denominator. Since 
division by 0 in mathematics is undefined, the denominator of a rational 
expression must not equal 0. 

Example 1 Determining When an Expression is Undefined

Determine the values for which each rational expression is undefined.

a.    
x + 8

 _ 
4x

  

SOLUTION

denominator = 4x Start with the denominator.

4x = 0 when x = 0 The expression is undefined at x = 0.

b.    
2x + 1

 _ 
x - 4

  

SOLUTION

denominator = x - 4 Start with the denominator.

x - 4 = 0 when x = 4 The expression is undefined at x = 4.

c.    
(x + 5)(x - 3)

  
__ 

3x + 21
  

SOLUTION

denominator = 3x + 21 Start with the denominator.

 3x + 21 = 0 Find its zero value.

 x + 7 = 0 Divide by 3.

 x = -7 The expression is undefined at x = -7.

(SB 9)(SB 9)

(SB 9)(SB 9) (32)(32) (38)(38)

(38)(38)

New ConceptsNew Concepts

Simplifying Rational Expressions

 Online Connection

www.SaxonMathResources.com

Caution

Some students may 
mistakenly think that if 
the numerator equals 
zero, the fraction is 
undefined. Remind them 
that dividing zero by a 
nonzero number always 
results in a quotient 
equal to zero. 
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Example 2 Simplifying Using a Common Factor

Simplify each rational expression. Determine undefined values.

a.    
54x + 9

 _ 
4 + x

  

SOLUTION

   
54x + 9 _ 
4 + x

   , x ≠ -4 Determine undefined values.

GCF = 9 Find the numerator’s GCF.

GCF = none Find the denominator’s GCF.

54x + 9
 _ 

4 + x
   =   

9(6x + 1)
 

_ 
4 + x

   Factor.

9(6x + 1)

 
_ 

4 + x
   , x ≠ -4 Include undefined values in the answer.

b.    
2x2 - 10x

 _ 
4x2 + 6x

  

SOLUTION 

GCF = 2x Find the numerator’s GCF.

GCF = 2x Find the denominator’s GCF.

2x2 - 10x_
4x2 + 6x

=   
2x(x - 5)_
2x(2x + 3)

; x ≠ -  
3_
2
  ; x ≠ 0 Factor. Determine undefined   

values.
 2x 
 

 
1
  (x - 5)_

 2x   
1
  (2x + 3)

=   
x - 5_
2x + 3

Simplify by dividing out like  
 monomials.

   
x - 5 _ 
2x + 3

  , x ≠ -  
3 _ 
2
  ; x ≠ 0 Include undefined values in   

 the answer.

c. 2x2 - 14x_
4x - 28

SOLUTION

GCF = 2x Find the numerator’s GCF.

GCF = 4 Find the denominator’s GCF.

2x2 - 14x_
4x - 28

=   
2x(x - 7)_
4(x - 7)

; x ≠ 7 Factor. Determine undefined values.

2x (x - 7) 

   
 

1
  _

4 (x - 7)     
1
  

=   
2x_
4

Simplify by dividing out like binomials.

    
 2 
 
 

1
  x _ 
 4   
2
  
   =   

x _ 
2
   Simplify.

   
x _ 
2
  ; x ≠ 7 Include undefined values in the answer.

Caution

Determine values that 
cause the denominator 
to equal zero before the 
fraction is simplified.
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Practice Distributed and Integrated

Saxon Algebra 1272

Example 3 Application: Moving Objects

The expression 3.5t + 0.7t2 represents the distance a moving object travels 
through time t. The expression 1.4t2 represents the distance the same object 
moves from rest with twice the acceleration.

Simplify   
3.5t + 0.7t2_

1.4t2   .

SOLUTION

1.4t2 Identify the denominator.

t ≠ 0 Determine undefined values.

3.5t + 0.7t2_
1.4t2

=   
0.7t(5 + t)_

1.4t2
Factor the numerator.

 =   
0.7t(5 + t)_

0.7t (2t)
Factor the denominator.

 =   
5 + t_

2t
Simplify.

The simplified expression is 5 + t_
2t

, t ≠ 0.

Lesson Practice

Determine the values for which each rational expression is undefined.

 a.   
16x - 7

 _ 5x
    b.   

1 + 3x
 _ 

x + 8
    c.   

11 - x
 _ 

6x - 42
   

Simplify each rational expression. Determine undefined values.

d. 7x - 27_
5x

e. 3x2 - 3x_
9x2 + 15x

f.
4x + 28_

3x2 + 21x

A package is needed that uses the least amount of material to hold the greatest 
volume of product. A container in the shape of a right circular cylinder has a 
surface area of S = 2πrh + 2πr2 and a volume of V = πr2h.

 g. Simplify 2πrh + 2πr2__
πr2h

. 

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

Evaluate each function for the given input value.

 1. f(x) = -2x for x = -5  2. h(x) = 3x - 1 for x = 7 

Find the indicated term of each arithmetic sequence.

 3. a  n  = 16 + (n - 1)(-0.5), 15th term 

 4. -8, -6, -4, -2, …, 100th term 

(30)(30) (30)(30)

(34)(34)

(34)(34)

Math Reasoning

Analyze Determine 
the undefined value 
for the rational 
expression   3.5t + 0.7t2

 _ 
1.4t2   . 

What is its meaning 
in the context of the 
problem? 
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Identify the values that make the rational expressions below undefined.

 *5.   
25
 _ 

x + 10
    *6.   

12 + 3x
 _ 5 - x

   

 7. What is 14% of 120?  8. What is 75% of 60? 

 9. A school needs to raise $2700. A nearby store promises to donate twice the 
amount the students raise. How much money do the students need to raise? 

 10. Ann-Marie has $2.55 in nickels and dimes. She has $1.80 in dimes. How many 
nickels does Ann-Marie have? 
 a. Write an equation to represent the situation. 

 b. How many nickels does she have? 

 11. Error Analysis Two students use the diagram to determine whether the 
relation is a function. Which student is correct? Explain the error.

 Student A Student B

{(3, 3), (4, 6), (6, 6), (10, 12)} {(3, 3), (4, 6), (6, 6), (10, 12)}

 The y-values are not all different; All the x-values are different,
 y equals 6 twice. So, it is not a  so it is a function.
 function.

 12. Write Explain how you can use a graph to tell whether a relation is a function.

 13.  Geography A map shows a 2.5-inch distance between Brownsville and Evanstown. 
The scale on the map is 1 inch:25 miles. How far apart are the two towns?

* 14. Multiple Choice Which of the following rational expressions is undefined at x = -6? 

A   x - 6
 _ 

12x + 72
   B   

x
 _ 

2(x + 12)
  

C   
x + 6

 _ 
72 - 12x

    D   
2x + 12

 _ x  

* 15.  Digital Signal Processing In digital signal processing, electronic signals are often 

represented as rational expressions. The rational expression   
3z2 + 2.7z

 __  
(z + 0.9)(z - 0.9)

    models 
a digital signal. What is the simplified form of this signal representation?   

* 16. Analyze Given the rational expression   8x
 

_ 2x + 16  , for what values of x would its 
reciprocal be undefined? 

 17.  Phone Numbers A student forgets the last two digits of her friend’s phone number. 
She does remember that the digits are different. What is the probability of 
guessing the last two digits correctly on the first try?   

 18. Multi-Step In an arithmetic sequence, a1 = 17 and d = 10.
a. Write a rule for the nth term of the sequence. 

b. Use the rule to find the fourth and eleventh terms of the sequence. 

(43)(43) (43)(43)

(42)(42) (42)(42)

(23)(23)

(24)(24)

(25)(25)

(30)(30)

(31)(31)

(43)(43)

(43)(43)

(43)(43)

(33)(33)

(34)(34)

3
4
6

10

3
6

12
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 19. Verify Verify that 5x + 6y = -12 is the standard form of the equation 
y = -  

5
 _ 

6
  x - 2. 

 20. Name the corresponding sides and angles of the two similar 
triangles shown at right.

* 21. Multiply (1.6 × 10-5
)(2.2 × 103

) and write the answer in scientific notation. 

 22.  Packaging The bottom of a rectangular box has a length of 6x + 4 inches and a 
width of 8x inches.
 a. Write an expression that can be used to find the area of the bottom of the box. 

 b. Factor the expression completely. 

* 23. Multiple Choice Simplify (10g3h-4
)

2 (3gh6
)

3. 
A 2700g9h10 B 180g9h10 C 180g5h7  D 2700g18h16 

 24. Formulate Multiply (8x3
)(2x)

-3. What is true about (8x3
) and (2x)

-3 ? 
(Hint: Simplify the expression.) 

 25. Simplify   
k _ g   (  

rtw _ 
nk

   - 5k2w6
) .   

* 26. Probability P(A) =   
r2

 _ t  , P(B) =   
t _ s  , and P(C) =   

s2

 _ rt  . P(A and (B or C)) is represented 

by the expression   
r2

 _ t   (  
t _ s   +   

s2

 _ rt   ) . Simplify.

 27. Use the table to find the rate of change. 

Tables 3 5 7 9
Guests 36 60 84 108

* 28. Multi-Step A plant in Selena’s garden will eventually reach a height of 134.4 
centimeters. Today the plant measures 42 centimeters in height. What percent of 
the present height of Selena’s plant is the final height of the plant?
 a. Write a proportion to solve the problem.  

 b. Find the solution. 

 c. Choose a method with which to check your work and determine the 
reasonability of your solution. 

 29.  Restoration At the beginning of 1999, the Leaning Tower of Pisa leaned 14.5 feet 
past center and was in danger of falling over. Engineers tried removing dirt from 
the side of the tower opposite from the direction in which it leans, and were able to 
reduce the lean by about 10%. About how far past center did the tower lean after 
the dirt was removed?  

* 30. Geometry Two similar triangles are shown at right. The 
sides on the larger triangle are 130% of those on the 
smaller triangle. What is the length of side x? 

(35)(35)

(36)(36)

(37)(37)

(38)(38)

(40)(40)

(40)(40)

(39)(39)

(39)(39)

(41)(41)

(42)(42)

(42)(42)

(42)(42)

PM

N

J K

L

20
15

12

9

16

12

12

20.3061310 15.62

x
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Finding Slope Using the Slope Formula

Warm Up

44
LESSON

1. Vocabulary The __________ of a line is the steepness of the line. 

Name the coordinates of each point.

2. W 

3. X 

4. Y 

5. Use the table to find the rate of 
change.   

Any two ordered pairs on a line can be used to determine the slope of the 
line. The slope is a measure of the steepness of a line. The slope m of  a line 

containing points (x1, y1) and (x2, y2) is m =   
y2 - y1 _ x2 - x1

  .

Example 1 Determining Slope from Two Points

Determine the slope of the line that contains the given points.

a.  (2, 4) and (6, 6)

SOLUTION

m =   
y2 - y1 _ x2 - x1

   slope formula

=   
6 - 4 _ 
6 - 2

     Substitute x- and 
y-values.

   =   
1 _ 
2
   Simplify.

The slope of the line is   
1 _ 
2
  .

b.  (−4, 4) and (4, −2)

SOLUTION

m =    
y2 - y1 _ x2 - x1

  

   =    
(-2) -4

 _ 
4 - (-4)

   

   = -  
3 _ 
4
  

The slope of the line is -  
3
 _ 

4
  .

c.  (0, −5) and (5, 10)

SOLUTION

m =   
y2 - y1 _ x2 - x1

    slope formula

   =    
10 - (-5)

 
_ 

5 - 0
     

Substitute x- and 
y-values.

   = 3 Simplify.

The slope of the line is 3.

d.  (−6, 5) and (3, −13)

SOLUTION

m =   
y2 - y1 _ x2 - x1

   

   =    
(-13) - 5

 _ 
3 - (-6)

   

     = -2

The slope of the line is −2.

(41)(41)

(20)(20)

x
84-8 -4

y
8

4

-4

-8

Z

XW

Y
x

84-8 -4

y
8

4

-4

-8

Z

XW

Y

(41)(41) Servings 2 4 8 12
Corn (oz) 8 16 32 48
Servings 2 4 8 12
Corn (oz) 8 16 32 48

New ConceptsNew Concepts

 Online Connection

www.SaxonMathResources.com

Math Reasoning

Write Describe the 
formula for slope using 
only words.

Math Reasoning

Analyze When is the 
slope an improper 
fraction?
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Two points are not always given explicitly as coordinates to determine 
the slope. If  given a table or graph then two points must be chosen in order  
to use the slope formula.

Example 2 Determining Slope From a Table

Determine the slope of the line that contains the 
given points shown in the table. 

SOLUTION

m =   
y2 - y1 _ x2 - x1

   slope formula

     =   
0 - 6 _ 

10 - (-5)
    Substitute coordinates of 2 ordered pairs.

 =   
-6 _ 
15

   

 = -  
2 _ 
5
    Simplify.

The slope of the line is -  
2 _ 
5
  .

Example 3 Determining Slope from a Graph

Determine the slope of the given line.

a.

x

(-2, 7)

(3, -3 )
84-8 -4

y
8

-4

-8

b.

x

y

(3, 5)

84-8 -4

-8

-4 (1, -5)

8

4

SOLUTION  SOLUTION

m =   
y2 - y1_
x2 - x1

slope formula m =   
y2 - y1_
x2 - x1

=   
(-3) - 7_
3 - (-2)

Substitute in x-  =   
5 - (-5)_

3 - 1
 and y-values.

 =   
-10 _ 

5
      =   

10 _ 
2
  

= -2 Simplify. = 5

The slope of the line is −2. The slope of the line is 5.

x y

-5 6

10 0
40 -12

x y

-5 6

10 0
40 -12

Math Reasoning

Verify Choose another 
set of points from the 
table to verify that the 
slope is -  

2 _ 5  .
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Example 4 Determining Slopes of Horizontal and Vertical Lines

Determine the slope of the given line.

a.  

x

y

84-8 -4

-8

-4

8

(-6, 4) (6, 4)

SOLUTION

m =   
y2 - y1 _ x2 - x1

   slope formula

 =   
4 - 4 _ 

6 - (-6)
    Substitute the x- and y-values.

=   
0_
12

 = 0 Simplify.

The slope is 0, or no slope.

b.  
2

2 4

-2

(7, -5)

(7, 1)

-4

6

x

y

O

SOLUTION

m =   
y2 - y1 _ x2 - x1

   slope formula

=   
(-5) -1_

7 - 7
Substitute the x- and y-values.

=   
-6 _ 
0
    Simplify.

The slope is undefined.

The slope of a vertical line is undefined because it has a zero in the 
denominator. The slope of a horizontal line has a zero in the numerator, 
therefore its slope is zero.

Math Reasoning

Generalize What is true 
about the x-coordinates 
of any line with an 
undefined slope?
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A rate of change is a ratio that compares the change in one quantity with the 
change in another. The slope of a line represents a rate of change.

Example 5 Application: Determining Rates of Change

Alyssa used the second hand of a clock to record the time it took a train to 
travel the distance from her house to a friend’s house. The second hand of 
the clock was at 12 seconds when she began timing and at 38 seconds when 
the train had traveled the one-quarter-mile distance to her friend’s house. 
What was the speed of the train in feet per second?

SOLUTION

Understand Alyssa is trying to calculate the speed of the train based on 
changes in both time and distance. The speed can be expressed as a ratio 
of the changes in each quantity.

speed =   
change in distance

  __  
change in time

  

Plan Represent the original distance and time as one point on a line and 
the final time and distance as the second point. Then find the slope of the 
line connecting these two points.

Solve Use the slope formula to find the speed.

Label the points. (x1, y1)  (12, 0) and (x2, y2)  (38, 1320).

Apply the slope formula. m =   
y2 - y1_
x2 - x1

=   
1320 - 0_
38 - 12

Simplify. m =   
1320_
26

= 50.8 ft/s

Check

50.8   
ft_
s ·

1 mile_
5280 ft

· 3600   
s_

hour
= 34.6 mph

The speed of 34.6 mph is reasonable for a train.

Lesson Practice

Determine the slope of the line that contains the given points.

 a. (−3, −4) and (3, 0)   

 b. (−5, 8) and (5, 6) 

 c. (0, 6) and (1, 12) 

 d. (−2, 7) and (2, −9) 

Determine the slope of the line that contains the points shown in the table.

 e. x y

-4 -27

-2 -13
0 1

 

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

Math Reasoning

Generalize What pattern 
do you notice in lines 
that have a positive 
slope? a negative slope?

Hint

Remind students that 
there are 5280 feet in 
1 mile. So, a quarter mile 
is 1320 feet.
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Write each number in standard notation.

 1. 8.2 × 10-9 

 2. 0.23 × 106

Write each number in scientific notation.

 3. 112,500 

 4. 0.00058 

List the domain and range of the following relations.

 5. (1, 2), (3, 4), (5, 6) (7, 8) 

 6. (3, 4), (3, 5), (4, 4) (4, 5) 

 7.  Exercising A gymnast spends 20 minutes on each stretching exercise. She completes 
the workout with a 3-hour practice session. Write a function to describe the time it 
takes to complete x exercises and the practice session. 

 8. What percent of 520 is 26? 

 9. Find 35% more than 90. 

 10. Find the value that makes the expression   22 + x
 

_ 16 + 8x   undefined. 

(37)(37)

(37)(37)

(37)(37)

(37)(37)

(25)(25)

(25)(25)

(25)(25)

(42)(42)

(42)(42)

(43)(43)

Determine the slope of the given line.

 f. 

x

y

8-8 -4

-4

-8

4

8

(4, -2)

(-7, 5)
  g. 

x

y

8-8 -4

-4

-8

4

8

(-6, -5)

(5, 4)

   

 h. 

x

y

O

2

2

-2

-2-4

-4

(-5, 4) (2, 4)

  i. 

x

y

84-8 -4

-4

-8

4

8

(-4, -4)

(-4, 6)

 

 j. Michael timed a train using a clock. The train traveled a distance of one 
half mile from t = 10 seconds to t = 55 seconds. What was the speed of 
the train in feet per second? (Round the answer to the nearest tenth.) 

(Ex 3a)(Ex 3a) (Ex 3b)(Ex 3b)

(Ex 3c)(Ex 3c) (Ex 3d)(Ex 3d)

(Ex 4)(Ex 4)
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Use the formula for slope to determine the slope of the line connecting the given points.

 *11. (−5, 1) and (5, 7) 

 *12. (−3, −4) and (3, −6) 

   *13. Find the slope of a line containing (3, -6) and (3, 4).

 *14.  Zoology If  a red-tailed boa, a western hemisphere constrictor snake, grows from 
22 inches at 2 months of age to 42 inches at 1 year of age, what is its average growth 
rate? 

 15. Predict The points in the table all lie on the same line. What is the missing y-value?
 

x y

7 66
5 46

3 26

1 6

0

 16.  Planting An orchard has enough space to plant 21 rows with y trees in each row, 
or 18 rows with y + 7 trees in each row. If each orchard plan contains the same 
number of trees, how many trees can each orchard contain?

 17. Multi-Step The price of 4 pounds of hamburger is $13.80. The price of a pound of 
potato salad is $3.75. How much would it cost to buy 12 pounds of hamburger and 
3 pounds of potato salad? 

 18.  Architecture Plans for the construction of an eight-floor hotel call for the first floor 
to be 16 feet high and each additional floor to be 10.5 feet high. What is the height 
of the building? 

 19. Multi-Step Pencils and T-shirts were bought to sell at the school bookstore. The 
bookstore’s profits are calculated using the equation 2y - 500 = -20x, where 
y is the number of boxes of pencils sold and x is the number of T-shirts sold.
 a. Rewrite the profit equation in standard form. 

 b.  Calculate the y-intercept and explain its real-world meaning. 

 c.  Calculate the x-intercept and explain its real-world meaning. 

 20. Multi-Step A swimmer’s average time per lap is   3 
_ 4   minute. If he swims for

10   1 
_ 2   minutes, how many laps does he swim?

 a. Write an equation to find the number of laps.

 b. Write Explain how to solve the problem in two different ways. 

 21. Multiply (4.2 × 1012
)(3.14 × 10-4

) and write the answer in scientific notation. 

 22. Factor the polynomial 3x2y2 + 3xy3 - 6x3y6 completely. 

 23. Simplify   (-23)   3  using exponents. 

(44)(44)

(44)(44)

(44)(44)

(44)(44)

(44)(44)

(28)(28)

(31)(31)

(34)(34)

(35)(35)

(24)(24)

(37)(37)

(38)(38)

(40)(40)
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 *24. Probability A student takes a quiz that has 5 true/false questions and 5 
multiple-choice questions with four choices for each question. This means 
there are 25 possible ways to answer the true/false questions and 210 ways to 
answer the multiple-choice questions. The student guesses on every question.
 a. How many ways are there to answer all of the questions? 

 b. What is the probability that the student will get every question right?   

 *25. Multiple Choice What is the slope of the line that passes through the points (–5, 8) 
and (5, 2)? 

A -1  2 _ 
3
   B -  

3 _ 
5
   

C   3 _ 5   D 1  2 _ 
3
  

 26. Generalize Give an example of a real-world situation that could be represented by a 
graph with a negative slope. 

 *27.  Taxi Fares A taxi company charges $0.75 per mile ($0.75m) on the weekends. 
During the week, the company charges a base fee of $2.50 plus $0.50 a mile 
($2.50 + $0.50m). Write a simplified rational expression for the ratio of the 
weekend charge to the weekday charge.   

 *28. Error Analysis Two students found the value at which   x + 5
 

_ x + 3   is undefined. Which 
student is correct? Explain the error. 

Student A

  
x + 5

 _ 
x + 3

  

denominator = x + 3
x + 3 = 0 when x = -3

  
x + 5

 _ 
x + 3

  , x ≠ -3

Student B

  
x + 5

 _ 
x + 3

  

denominator = x + 3
x + 3 = 0 when x = 3

  
x + 5

 _ 
x + 3

  , x ≠ 3

 29. Multi-Step To make a rope that is x2 units long requires that 4 strands be twisted 
together. Each strand must be x2 + 6x units in length. 
 a. What is the total length of the 4 strands? 

 b. Write a rational expression for the length of the rope divided by the total length 
of the strands.   

 c. Simplify the rational expression.   

 30. Geometry The right circular cylinder shown has a height that is 2 units more 
than the radius of its bases. 

  The ratio   
2πr2 + 4πr

 _ 
2πr2   gives the surface area around the cylinder to the surface 

area of both bases. Simplify.   

(40)(40)

(41)(41)

(41)(41)

(43)(43)

(43)(43)

(43)(43)

(43)(43)
r

r + 2

r

r + 2
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Warm Up

45
LESSON

1. A(n)  is an expression with constants and/or variables that uses 
the operations +, -, ×, or ÷. 

Simplify.

2. -1 + (-2)
2 -   √ � 9    3.   √ �� 400   +   √ �� 225   -   √ � 81   -   √ �� 100   

4.   
x3y2

 _ 
xy4        5.   

x3y-3z
 _
 

x2yz5     

An inequality is a mathematical statement comparing quantities that are not 
equal.

To translate between words and symbolic forms of inequalities, it helps to be 
familiar with the meaning of terms and symbols. Inequalities can have any 
number of operations and variables.

Example 1 Translating Sentences into Inequalities

Translate each sentence into an inequality.

a.  The quotient of a number and 2 is less than or equal to 6.

operation: division  inequality: ≤

SOLUTION

  
n
 _ 

2
   ≤ 6

b.    1 
_ 2   is greater than the product of a number and   3 

_ 4  .

operation: multiplication  inequality: >

SOLUTION 

  1 _ 
2
   >   

3
 _ 

4
   y

c.  The difference of a number and 2.8 does not equal 8.2.

operation: subtraction  inequality: ≠

SOLUTION

g - 2.8 ≠ 8.2

d.  The sum of the product of 20 and a number and 75 is at least 195.

 addition 20x 75 ≥ 195

SOLUTION 

20x + 75 ≥ 195

(9)(9)

(13)(13) (13)(13)

(32)(32) (32)(32)

New ConceptsNew Concepts
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Translating Between Words and Inequalities 
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 Online Connection

www.SaxonMathResources.com

Reading Math

The inequality symbols 
and their meanings are 
shown below.

< less than

> greater than

≤ less than or equal to

≥  greater than or 
equal to

≠ does not equal

Hint

Remember that division 
can be shown using 
a fraction. The first term, 
n, in the statement “the 
quotient of a number 
and 2” is the numerator. 
The second term, 2, is the 
denominator.
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Example 2 Translating Inequalities into Words

Write each inequality as a sentence.

a.  6 > x + 8

Determine the words or phrases you want to use for each operation symbol 
and the inequality symbol.

The symbol “+” indicates addition which can be written as “the sum of.”

The symbol “>” can be written as “greater than.”

SOLUTION

6 is greater than the sum of a number and 8.

b.  2.5z < 15

Determine the words or phrases you want to use.

There is no operation symbol between the number and the variable, so 
multiplication is understood. Multiplication can be written as “the 
product of.”

The symbol “<” can be written as “less than.”

SOLUTION

The product of a number and 2.5 is less than 15.

c. -2x + 4 ≥ -8

Determine the words or phrases you want to use.

There is no operation symbol between the number and the variable, so 
multiplication is understood. Multiplication can be written as “the 
product of.”

The symbol “+” indicates addition which can be written as “the sum of.”

The symbol “≥” can be written as “at least.”

SOLUTION

The sum of the product of a number and -2 and 4 is at least -8.

d.  3x - 6 ≤ -30

Determine the words or phrases you want to use.

There is no operation symbol between the number and the variable, so 
multiplication is understood. Multiplication can be written as “times.”

The symbol “-” indicates subtraction, which can be written as 
“the difference of.”

The symbol “≤” can be written as “less than or equal to.”

SOLUTION

The difference of 3 times a number and 6 is less than or 
equal to -30.

Reading Math

Phrases like “at least” and 
“at most” are sometimes 
confusing. “At least” 
means that the value 
is the lowest possible, 
so the inequality to 
translate to is “greater 
than or equal to” (≥).

Math Reasoning

Analyze Write 
3x - 6 ≤ -30 as a 
sentence using “at most.”
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Inequalities are used  to solve a variety of real-world problems. First 
determine the unknowns and the inequality symbol needed. Then translate 
the words into symbols and solve the inequality.

Example 3 Application: Soccer Team Clothing

Jonas is purchasing 15 screen-printed warm-up suits for his soccer team. He 
can spend $1000 at most. There is a set-up fee of $25 for the screen-printing. 
What can he spend at most on each suit including tax and printing costs? 

15, $1000 at most, set-up fee of $25  Identify the needed information. 

unknown: cost of one suit Identify the unknown and assign a 
variable: c   variable.

15 times the cost of a suit plus the  Organize the given information.
$25 set up fee is at most $1000.

15c + 25 ≤ 1000 Translate the sentence into an
inequality.

SOLUTION

15c + 25 ≤ 1000, where c is the cost of one suit.

Lesson Practice

Translate each sentence into an inequality.

 a. The quotient of an unknown number and -2 is greater than the 
opposite of 9.   

 b. 0 is less than or equal to the difference of twice a number and 8. 

 c. The sum of half  a number and 3 does not equal 15.   

 d. The product of 11 and a number is less than 121. 

Write each inequality as a sentence.

 e. 12b ≥ -8 

 f. 1.5x + 2.5 < 11.5 

 g. 9 >   
1 _ 
3
  x - 8 

 h.   a _ 7   ≤ 8 

 i.    Cooking The lowest temperature at which a piece of beef can be cooked 
rare is 140°F. The formula used to convert degrees Celsius to degrees 
Fahrenheit is   9 

_ 5  °C + 32 = °F. Write an inequality for an equivalent 
reading in degrees Celsius for a piece of beef cooked rare.

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

(Ex 3)(Ex 3)

Hint

When assigning 
variables to represent an 
unknown, it is useful to 
select letters that relate 
to the unknown.
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Use unit analysis to convert each measurement.

 1. 42 feet to centimeters  2.  2 miles to inches 

Simplify.

 3.  -2(-3 - 3)(-2 - 4) - (-3 - 2) + 3(4 - 2) 

 4.   
5(-5 + 3) + 7(-5 + 9) + 2

   ___  
(4 - 2) + 3 + 5

   

Translate each sentence into an inequality.

 *5.  The product of 6 and an unknown number is less than or equal to 15. 

 *6.  Josephine sleeps more than 7 hours each night. 

Translate each inequality into a sentence.

 *7. -4b ≥ 7 

 *8.   
t
 _ 7   - 4 < 8 

 9. Geometry On a separate sheet of paper, plot the points (1, 3), (3, 2), (5, -1), 
and (2, 1). Connect the points, in order, to form a quadrilateral. Find the slope of 
each side. 

 10. Multiple Choice What percent of 160 is 24? 
A 6.67% B 15% C 136%  D 184%

 *11.  Write Explain how to translate the phrase “4 more than the quotient of an 
unknown and 9 is no less than 15.”

 *12.  Sports Harriet’s current score after two rounds in a freestyle skating contest is 
45.7 points. She needs to have a score of 83.2 or better to win first place. Write 
an inequality that expresses the possible scores she can achieve to win first 
place. 

 *13.  Multiple Choice Which of the following inequalities represents “Five less than an 
unknown is at most seven”? 
A x + 5 ≤ 7 B x + 5 > 7 C x - 5 ≤ 7 D x - 5 > 7

 14. Find the slope of a line containing the two points (-5, -6) and (8, 7). 

(8)(8) (8)(8)

(4)(4)

(4)(4)

(45)(45)

(45)(45)

(45)(45)

(45)(45)

(41)(41)

(42)(42)

(45)(45)

(45)(45)

(45)(45)

(44)(44)
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 *15. Multi-Step Stock A and Stock B have both experienced rapid growth on the market 
over the past several days. The graph shows the growth of both stocks over 9 days.

x

y

Number of Days

S
to

ck
 V

al
ue

2 4 6 8

12

20

28 Stock A

Stock B

a. After 9 days, what was the average rate of increase for Stock A?  

b. What was the average rate of increase for Stock B? 

c. Write Explain which stock was the better buy based on the graphs shown. 

 16.  Atmospheric Science Scientists at Mauna Loa Observatory in Hawaii have measured 
the levels of carbon dioxide present in the atmosphere for many years. In 1962 
the level was measured at 315 parts per million. It had increased to 320 parts per 
million by 1969. What was the average rate of increase for carbon dioxide between 
1962 and 1969 to two decimal places? 

 17. Geometry A student draws a right triangle on a coordinate plane. What is the slope 
of the triangle’s hypotenuse? 

x

y

8

6

2

4

642 8

 18. Factor the polynomial 5m2n4 + 10m3n completely. 

 19.  Simplify   
 x  -3  _ 
 w  2 

   (  
4x2

 _ w   -   
j-3w

 _ x  ) .

 20.   Membership Dues A local gym charges a monthly fee of $12 plus $4 for each 
class attended. The equation y = 4x + 12 can be used to calculate the monthly 
bill. Find the intercepts. 

 21. Multi-Step You and a friend are taking a trip. The scale on your map is 
1 inch:16 miles.
a. If  the first leg of the trip measures 5 inches on the map, how many miles 

will you be driving? 

b. If  the second leg of the trip measures 17.5 inches on the map, how many miles 
will you be driving on this leg? 

c. If  you find a shorter route for the two legs that totals 20 inches on the map, how 
many miles shorter will the shorter route be? 

d. Will the shorter route always be the faster route? Explain your reasoning. 

(44)(44)

(44)(44)

(44)(44)

(38)(38)

(39)(39)

(35)(35)

(36)(36)
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 22.  Astronomy The radius of the moon is about 1.75 × 103 kilometers. Use the 
formula A = 4πr2 to find the surface area of the moon. Write your answer in 
terms of π. 

 23. Use the table to find the rate of change. 

 *24. Model A dog digs a conical hole that has a volume of 803 in3. The next day the dog 
increases the volume by another 25%. Write an equation or proportion to find the 
new volume and draw a model to represent the problem. 

 25. Simplify   
24 + 9x

 _ x  . Identify any excluded values.   

 *26. Error Analysis Two students simplified the following rational expression:   x
2 - 11x _ 

2x2 - 6x
  . 

Which student is correct? Explain the error.  

Student A Student B

  
x2 - 11x

 _ 
2x2 - 6x

  

numerator GCF = x
denominator GCF = 2x

   
x2 - 11x

 _ 
2x2 - 6x

   =   
2x(x - 11)

 
_ 
2x(x - 3)

   =   
x - 11

 _ 
x - 3

  

   
x2 - 11x

 _ 
2x2 - 6x

   =   
x - 11

 _ 
x - 3

  , x ≠ 3

  
x2 - 11x

 _ 
2x2 - 6x

  

numerator GCF = x
denominator GCF = 2x

  
x2 - 11x

 _ 
2x2 - 6x

   =   
x(x - 11)

 
_ 
2x(x - 3)

   =   
x - 11

 _ 
2(x - 3)

  

   
x2 - 11x

 _ 
2x2 - 6x

   =   
x - 11

 _ 
2(x - 3)

  , x ≠ 3

 27. Use the information in the graph to complete the table below.

x 0 1 -1 2 4
y

 28. Multi-step A centimeter is 10-2 times the length of a meter and a kilometer is 
103 times the length of a meter. 
a. Using the Quotient Property of Exponents, how many times longer is the 

length of a kilometer than the length of a centimeter? 

b. First, using exponents, express how many times longer a meter is then a 
centimeter. Then use that answer to find how many times longer a kilometer is 
than a centimeter. Are the results the same as for part a? 

 29.  Names A new baby girl arrives. The parents have 6 names they really like, 
including Maria and Gail. They are going to pick one of the 6 names for a first 
name and one for a middle name. What is the probability that the baby will be 
named Maria Gail?   

 30.  Generalize Is there a pattern in the number of zeros in standard notation and 
the exponent in scientific notation? Consider 0.0204, 8,000,000, and 6700. 

(40)(40)

(41)(41) Hours 2 4 6 8
Earnings $13.50 $27 $40.50 $54
Hours 2 4 6 8
Earnings $13.50 $27 $40.50 $54

(42)(42)

(43)(43)

(43)(43)

(30)(30)

x

y
4

2

2 4

-2

-2-4

-4

x

y
4

2

2 4

-2

-2-4

-4

(32)(32)

(33)(33)

(37)(37)
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46
LESSON Simplifying Expressions with Square Roots 

and Higher-Order Roots

1. Vocabulary A  is a number that is the square of an integer.  

Tell whether each number represents a perfect square. Justify your answer.

2. 25 

3. 12 

4. 49 

Simplify.

5. 53  6. (-3)
4 

A number has both a positive and a negative square root. The principal 
square root is the positive square root of a number. Typically, if  no negative 
sign is present, the principal square root is calculated.

Example 1  Simplifying Expressions Using the Positive and 

Negative Values of the Square Root

Simplify each expression.

a.     
 √ � 64   b. -  √ � 9  

SOLUTION

  √ � 64   =   
 

 √ � 82  

=   
 

 √ �� 8 · 8   

= 8

SOLUTION

-  √ � 9   = -  √ � 32  

= -  √ �� 3 · 3   

= -3

c.     
 √ � 0   d.    

 
 √ ��

   4 _ 
25

    

SOLUTION

  √ � 0   = 0

SOLUTION

  
 
 √ ��

   
4 _ 
25

     =   
  

 

 √ � 4  
 _ 

   
 √ � 25  

  

=   
  

 

 √ � 22  
 _ 

  
 
 √ � 52  

    

=   
2 _ 
5
  

e.    √ �� -36  

SOLUTION

   
 √ �� -36   has no real solution. There is no real number a such that a2

 = -36.

(13)(13)

(13)(13)

(11)(11)

New ConceptsNew Concepts

 Online Connection

www.SaxonMathResources.com

Hint

Any positive number x
has both a positive and 
negative square root. 
These can be written 
as ±  √�x  .
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Higher order roots can be calculated in a similiar way that square roots are 
calculated. The cube root is a number, written as   3

 √ � x  , whose cube is x. For 
example, the cube root of 8 is 2 because 23 = 8. The cube root of 8 is written 
as   

3
 √ � 8  . In general,   n

 √ � cn   = c.

Higher−Order Roots

If an = b, then the nth root of b is a, or   
n
 √ � b   = a. The n to the left of the 

radical sign in the expression is the index of the radical. The index is an 
integer greater than or equal to 2.

In the case of square roots, the index is not written and is understood to be 2.

Example 2 Simplifying Roots

Simplify each expression.

a.    
3
 √ � 64   b.

3
 √ �� -8  

SOLUTION SOLUTION

  
3
 √ � 64   =   

3
 √ � 43     

3
 √ �� -8   =   

3
 √ ��� (-2)

3  

=   
3
 √ ��� 4 · 4 · 4   = 4 =   

3
 √ �������  (-2) · (-2) · (-2)   = -2

c.    4
 √ � 81   d.    4

 √ �� -1  

SOLUTION SOLUTION

  4
 √ � 81   =   

4
 √ �  3  4      4

 √ �� -1   has no real solution.

=   
4
 √ ���� 3 • 3 • 3 • 3   = 3

Roots can be written as fractional exponents. Consider the expression   ( x    
1 _ 
2
   )  

2

  .

Using the Power of a Power Property, the expression simplifies to x. This is 
equivalent to the statement   (  √ � x  )   2  = x.

Fractional Exponents

  
n
 √ � b   =  b    

1
 

_ n   

Example 3 Simplifying Expressions with Fractional Exponents

Simplify each expression.

a.  (216 )  
  
1 _ 
3
    b.  (-27 )  

  
1 _ 
3
   

SOLUTION SOLUTION

(216 )  
  
1 _ 
3
    =   

3
 √ �� 216   (-27 )  

  
1 _ 
3
    =   3

 √ �� -27  

=   
3
 √ � 63   =   3

 √ ��� (-3)
3  

= 6 = -3

c.  (10,000 )  
  
1 _ 
4
    d.  (-256 )  

  
1 _ 
4
   

SOLUTION SOLUTION

(10,000 )  
  
1 _ 
4
    =   4

 √ ��� 10,000   (-256 )    
1
 

_ 4    =   4
 √ ��� -256   has no real solution.

 =   
4
 √ �� 104   = 10

Math Reasoning

Analyze  Why does   4
 √ �� -1  

have no real solution?

Hint

In part c, notice that 
10,000 = 1002, which 
equals (102

)
2 or 104. 

Sometimes it may be 
helpful to find the square 
root in order to find the 
nth root. 
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Example 4 Application: Volume

A gift box in the shape of a cube has a volume of 3375 cubic inches. What 
is the side length of the box?

V = 3375 in3

s

SOLUTION 

Use the formula for the volume of a cube.

V = s3 = 3375

The side length of the box is equal to the cube root of the volume.

s =   3
 √ �� 3375  

 =   
3
 √ �� 153  

 = 15

The side length of the box is 15 inches.

Check V = 153 = 3375

Lesson Practice

Simplify each expression.

 a.   √ �� 196    b. -  √ � 64   

 c.   √ � 1    d.   √ �� -64   

 e.   √ 
��

   
81

 _ 
144

        f.   
3
 √ �� 1728   

 g.   3
 √ ��� -343    h.   4

 √ ��� 160,000   

 i.   4
 √ �� -16    j. (125 )  

  
1 _ 
3
    

 k. (-8 )  
  
1 _ 
3
     l. (81 )  

  
1 _ 
4
    

 m. (-625 )  
  
1 _ 
4
    

 n. A sculpture in the shape of a cube has a volume of 1728 cubic feet. 
What is the side length of the block? 

(Ex 1)(Ex 1) (Ex 1)(Ex 1)

(Ex 1)(Ex 1) (Ex 1)(Ex 1)

(Ex 1)(Ex 1) (Ex 2)(Ex 2)

(Ex 2)(Ex 2) (Ex 2)(Ex 2)

(Ex 2)(Ex 2) (Ex 3)(Ex 3)

(Ex 3)(Ex 3) (Ex 3)(Ex 3)

(Ex 3)(Ex 3)

(Ex 4)(Ex 4)
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Evaluate each expression for the indicated values.

 1. (  p - x)(a - px) for a = -3, p = 3, and x = -4 

 2. -a ⎡ 
  ⎣ -a(x - a) ⎤   ⎦  for a = -2 and x = 3 

Evaluate each expression.

 *3.   √ ���� -10,000    *4. -  
4
 √ ��� 10,000   

 5. Simplify the following expression by adding like terms: 
xym2 + 3xy2m - 4m2xy + 5mxy2. 

 *6. Multiple Choice Evaluate -  
3
 √ ��

 -  
27 _ 
64

    . 

A -  
3 _ 
4
   B   

9
 _ 

16
   C   

3
 _ 

4
   D no real solution

Translate each sentence into an inequality.

 7. The opposite of 2 is less than or equal to the difference of a number and 7. 

 8. A U.S. citizen must be at least 35 years old in order to run for President. 

 *9. Estimate Find the two whole numbers that    
3
 √ �� 1500    is between. 

 10.  Farming For every 15 cows, a farmer puts out 1 mineral block for them to eat as a 
source of additional nutrients. What are the dependent and independent variables?

 11. Use the table of ordered pairs below to make a graph.

x 0 1 3 4 5
y -1 2 8 11 14

 12. Solve   
5 _ 
7
   =   

h _ 
49

  . 

 13. Multi-Step Work uniforms include pants or a skirt, a shirt, and a tie or a vest. There 
are 3 pairs of pants, 5 skirts, 10 shirts, 2 ties, and 1 vest in a wardrobe. 
 a. What is the probability of choosing a skirt, a shirt, and a vest?   

 b. The skirt and shirt from the previous day must be washed, but the vest returns 
to the wardrobe. What is the probability of choosing pants, a shirt, and a tie the 
next day?   

 *14. Multi-Step A student earns $10 for every yard he mows in his neighborhood. He 
wants to buy a new MP3 player for $180 including tax. At least how many yards 
will he need to mow in order to earn the money for the MP3 player? 
 a. Write an inequality that could be used to solve the problem. 

 b. Solve the inequality. 

(9)(9)

(9)(9)

(46)(46) (46)(46)

(18)(18)

(46)(46)

(45)(45)

(45)(45)

(46)(46)

(20)(20)

(30)(30)

(31)(31)

(33)(33)

(45)(45)
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Simplify.

 15.    
gt

 _ 
d  2

   (   
gth

 _ 
d
   - 3th +   

t _ 
5
  )  16.   (  

-8x4

 _ 
3
  )   

2

    

 *17. Measurement Write an inequality to represent the value of the diameter of a circle 
that has a circumference greater than 5 inches. 

 18.  Scale Models A designer is making a model of a room. The model is 9 inches 
by 15 inches. If  the scale factor is 1 in.:10 in., what are the dimensions 
of the room? 

 19. Multi-Step At the end of 2006, the U.S. debt was $4.9 trillion. The population was 
approximately 300 million.
 a. Write these amounts in scientific notation. 

 b. Divide the debt by the population to find the approximate debt per person in 
the United States. 

 20. Justify Show that the GCF of the polynomial 27x2y3z + 12xy2z is 3xy2z. Then 
factor the polynomial. 

 21.  Fill Rate Ailani places a hose in a partially filled swimming pool to fill it. The table 
shows the number of gallons in the pool over time. Find the rate at which the hose 
adds water. 

Time (min) 10 15 30 60
Water (gal) 15,048.5 15,072.75 15,145.51 15,291

 22. What is 120% of 250? 

 23. Multiple Choice Which one of the following rational expressions cannot be further 
simplified? 

A   
7x + 1

 _ 
5x2 - x

   B   
x2

 _ 
15 - x

  

C   
x2 + 1

 _ 
x2 - 3x

   D   
8(2 - x)

 
_ 

6 - 3x
  

 *24. Justify Simplify the rational expression   
6 - 6x

 _ 
9 - 9x 

  . Explain your reasoning.

 25. Find the slope of the line containing the points in the table. 

x y

−8 −1

−4 −2
0 −3
4 −4
8 −5

 26. Find the slope of a line containing the points (1, 7) and (5, 8). 

(39)(39) (40)(40)

3 43 4

(45)(45)

(36)(36)

(37)(37)

(38)(38)

(41)(41)

(42)(42)

(43)(43)

(43)(43)

(44)(44)

(44)(44)
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 27. Error Analysis Two students translate the sentence “The product of 25 and an 
unknown number is at most 150.” Which student is correct? Explain the error.

Student A

25x ≤ 150

Student B

25x ≥ 150

 *28. Geometry Gretchen wants to design a rectangular flower bed so that the length is 
twice the width. She has 45 feet of edging. Write an inequality that represents the 
greatest possible width of the flower bed. 

2w

2w

w w

 *29.  Scheduling Marcy needs to read a 400-page book for her literature class. She has 
already read 255 pages. If  she has 8 more days to read the book, about how many 
pages does she need to read each day to complete the reading assignment on or 
before time? 

 *30.  Sports A can containing 3 tennis balls has a volume of   128
 _ 

9
  π cubic inches. What is 

the diameter of each tennis ball? (Hint: The formula for the volume of a cylinder is 
V = πr2h.) 

r

8 in.

(45)(45)

(45)(45)

(45)(45)

(46)(46)
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47
LESSON

1. Vocabulary A number that is part of 100 is the  of the 
number. 

Solve.

2. 60 is what percent of 80?  

3. 20% of 40 is what number? 

4. 7 is 5% of what number?  

5. 25 is what percent of 80? 

The percent of change is the ratio of the amount of change in a quantity to 
the original amount, expressed as a percent. The percent of change can be a 
percent of increase or percent of decrease.

Example 1 Finding the Percent of Increase or Decrease

Find the percent of change.

a.  number of United States airports in 1985: 15,161 

 number of United States airports in 2005: 19,854 

SOLUTION 

 19,854 - 15,161 = 4693 The difference is positive, so the percent
   of change is a percent of increase.

   
amount of increase  __  

original amount 
   =   

4693 _ 
15,161

  

  ≈ 0.31, or 31%

The percent of increase is 31%.

b.  number of taxicabs in the United States in 2001: 31,800

 number of taxicabs in the United States in 2002: 30,800

SOLUTION 

 30,800 - 31,800 = -1000 The difference is negative, so the percent
   of change is a percent of decrease.

   
 amount of decrease  __  

original amount
   =   

-1000 _ 
31,800

  

  ≈ -0.03, or -3%

The percent of decrease is 3%.

(SB 5)(SB 5)

(42)(42)

(42)(42)

(42)(42)

(42)(42)

New ConceptsNew Concepts

Solving Problems Involving the Percent 

of Change

 Online Connection

www.SaxonMathResources.com

Hint

Always subtract the 
original number from 
the new number to 
determine if the amount 
of change is an increase 
or decrease.
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A markup results when a percent of increase is applied to a cost. A discount 
results when a percent of decrease is applied to a cost.

Example 2 Finding Markups and Discounts

a.  A music store marks up the price of CDs they purchased at $9.00 each 
by 70%. What is the markup and new price of each CD?

SOLUTION 

70% is a percent of increase in the $9.00 cost.

n = 0.70 · $9 Use an equation to find 70% of $9.

n = $6.30 

The markup is $6.30.

 $9 + $6.30 = $15.30 Add the markup to the original price.

The new price of each CD is $15.30.

b.  A bookstore is having a sale of 40% off all items. What is the discount 
and new price of a book that originally cost $12?

SOLUTION 

40% is a percent of decrease in the $12 cost.

What is 40% of $12?

 0.40 · $12 = n Use an equation to find 40% of $12.

 n = $4.80

The discount is $4.80.

 $12 - $4.80 = $7.20 Subtract the discount from the original
   price to find the new price, $7.20.

The new price of the book is $7.20.

Example 3 Application: Raising Funds

In 2006, the 100 Mile BEADS Walkathon for Education, Advancement, 
Development, and Success raised $36,000 for girls in Africa. The organizers 
hope to raise $100,000 in 2007. What will be the percent of increase in the 
amount raised?

SOLUTION 

36,000 original amount

100,000 - 36,000 = 64,000 Find the amount of increase.

  
64,000

 _ 
36,000

   ≈ 1.78   amount of increase
  __  original amount  

= 178% Write the decimal as a percent.

The percent of increase is 178%.

Math Reasoning

Analyze Why does the 
pen-and-pencil set cost 
60% of the original price 
if the discount is 40%?
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Example 4 Olympics

In the 2002 Winter Olympics, U.S. athletes received a total of 34 medals. In 
the 2006 Winter Olympics, U.S. athletes received a total of 25 medals. What 
is the percent of decrease in the number of U.S. Winter Olympic medals?

SOLUTION 

34 original amount

34 - 25 = 9 Find the amount of decrease.

  
9
 _ 

34
   ≈ 0.26   amount of decrease

  __  original amount  

≈ 26% Write the decimal as a percent.

The percent of decrease is about 26%.

Lesson Practice

Find the percent of change.

 a. January 2006 salary: $600/week

  January 2007 salary: $630/week 

 b. number of words in the first draft of an essay: 1032

  number of words in the final draft of an essay: 774 

 c. A shoe store marks up the price of a pair of boots that cost the store 
$44.00 by 45%. What is the markup and new price of the pair of boots?

 d. A real estate agency is selling a house at 22% off the original cost of 
$344,000. What is the discount and new price of the house?

 e. A weightlifter can lift 90 pounds. After six months he can lift 
125 pounds. What is the percent of increase in the amount of weight 
he can lift? 

 f. Binders that originally sold for $4.95 each are now selling for $3.87 
each. What is the percent of decrease in the price of the binders? 

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

(Ex 2)(Ex 2)

(Ex 3)(Ex 3)

(Ex 4)(Ex 4)

Solve the equations. Check your answers.

 1.  -(x - 3) - 2(x - 4) = 7    

 2. 3p - 4 - 6 = -2(p - 5) 

 3. k + 4 - 5(k + 2) = 3k - 2  

 4. Write an inequality for the product of 3.6 and an unknown number that is greater 
than 18. 

 5. Simplify a3x -  ⎪x3⎥  for a = -3 and x = -2. 

(26)(26)

(28)(28)

(28)(28)

(45)(45)

(9)(9)
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 6. If  15 boxes of cereal costs $67.50, what is the unit price? 

 7. Evaluate   
3
 √ ��� -512  .  

 *8. Find the percentage of increase or decrease from an original price of $35 to a new 
price of $49. 

 *9. Multiple Choice 78 changes to 88. Find the percent of increase or decrease. 
A 10% B 12% C 13% D 11%

 *10. Analyze Is it possible to have a percent of increase of more than 100%? Is it 
possible to have a percent of decrease of more than 100%? Explain.

 *11. The first 3 numbers in a sequence are 30,000, 12,000, and 4800. Use percent to 
describe the pattern of the sequence. List the next 2 terms.

 12. Multiple Choice Which points are connected by a line with an undefined slope? 
A (−16, 8) and (−1, 10) B (−5, −15) and (18, 6)

C (1, 1) and (−1, −1) D (−1, −4) and (−1, 15)

 13. Write Based on the slope formula, why is the slope often described as rise over run  
(m =   

rise
 _ run  ) ?

 *14.  Sale Prices A holiday weekend sale advertised a 25% discount on a TV that 
regularly sells for $500. After the holiday weekend, the sale price was increased 
by 25%. The management said this should put the new price back to its original 
price of $500. Is the management correct? If  not, which price is higher? Explain.

 15. Error Analysis Two students evaluate the expression  16    
1
 

_ 4   . Which student is correct? 
Explain the error.

 Student A Student B

16    
1
 

_ 4    = 2  16    
1
 

_ 4    =   
1 _ 
64

  

 *16.  Basketball Rules In the NBA, the inner part of a basketball hoop has an area of 
81π square inches. What is the circumference of the hoop? (Hint: The formula for 
the area of a circle is A = πr2.) 

 *17. Data Analysis The geometric mean is the nth root of the product of n numbers. For 
example, the geometric mean of 1, 2, and 4 is   

3
 √ ����  1 · 2 · 4   = 2. Find the geometric 

mean of 2, 4, 25, and 50. 

 18. On average, the ratio of sparrows to doves who come to Jenn’s birdbath is 7 to 8. 
On Tuesday 45 birds came to bathe. How many sparrows and how many doves 
came to bathe that day? 

 19. Evaluate the expression   
3n0

 
_ 
m-2   if  m = -3 and n = 8. 

 20. Multi-Step In an arithmetic sequence, a1 = 9 and d = 13.
 a. Write a recursive formula for the sequence. 

 b. Using that formula, find the first four terms of the sequence. 

(31)(31)

(46)(46)

(47)(47)

(47)(47)

(47)(47)

(47)(47)

(44)(44)

(44)(44)

(47)(47)

(46)(46)

(46)(46)

(46)(46)

(31)(31)

(32)(32)

(34)(34)
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 21. Error Analysis Two students translate the sentence “twice a number is less than or 
equal to 5” as shown below. Which student is correct? Explain the error.

 Student A Student B

2 + x ≤ 5 2x ≤ 5

 *22. Coordinate Geometry A diamond is centered on a coordinate axis. What are 
the slopes of its two steepest sides? 

x

y

O

8

4 8-8 -4

-8

 *23. Determine any values where the rational expression   
x + 4x2

 _ 16   is undefined.

 *24.  Budgeting A family wants to write a budget where they put a total of 15% of their 
income each month into retirement savings. They are already putting 6% of their 
income into a retirement account. If  the family’s income each month is $3484.00, 
how much more do they need to put into retirement each month? 

 25. Use the graph to find the rate of change. 

0
2
4
6
8

10
12
14
16

E
g

g
s 

R
em

ai
ni

ng

Omelets
2 4 6 8

 26. Simplify (-4ab2c2
)

3. 

 27. Analyze For the expression   
3x-2

 _ 
f
  , why can x not equal zero? 

 28.  Chemistry The approximate radius of an electron is 2.817939 × 10-15 meter. 
Write this number in standard notation. 

 29. Multi-Step  Use the expression 4a + 4ab + 4bc.
a. Is the expression 2(2a + 2ab + 2bc) a correct factorization of the 

polynomial? Explain.

b. Does the expression 2(2a + 2ab + 2bc) factor the polynomial completely?

 30.  Finance Over the past six months, Shari made four deposits for a total of $854.71. 
She wrote down the first two deposits of $220.25 and $318.12 in her register. The 
final two deposits were of equal amounts that she forgot to write down. What 
amount should Shari write in her register for each of those deposits? 

(45)(45)

(44)(44)

(43)(43)

(42)(42)

(41)(41)

(40)(40)

(32)(32)

(37)(37)

(38)(38)

(26)(26)
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Warm Up

48
LESSON

1. Vocabulary A possible result in a probability experiment is called 
a(n) . 

Order the numbers from least to greatest.

2. 4 _ 
9
  , 1  4 _ 5  ,   

3
 _ 

8
  , 1  2 _ 

3
  ,   2 _ 5      3. 2.75, 2.59, 2.337, 2.5 

4. Simplify   6 - 3 + 5 _ 
10 - 2

  . 

5. Solve 3x + 7 = 5x + 11. 

A measure of central tendency is a value that describes the center of a data set. 
Measures of central tendency include the mean, median, and mode.

The mean is the sum of values in a data set divided by the number of data 
values.

The median is the middle number in a set of numbers when they are arranged 
in order. If  there is an even number of data values in the set, the median is 
the mean of the two middle numbers.

The mode is the value or values that occur most frequently in a data set. If  all 
values occur the same number of times, the data set has no mode.

Example 1 Finding the Mean, Median, and Mode

Find the mean, median, and mode of the values in the data set, rounded to 
the nearest whole.

35, 36, 33, 38, 36, 34, 35, 35, 33

SOLUTION 

mean:   35 + 36 + 33 + 38 + 36 + 34 + 35 + 35 + 33    ____  
9
   

=   
315

 _ 
9
   

= 35

The mean of the values is 35.

median: 33, 33, 34, 35, 35, 35, 36, 36, 38 

The median is 35.

mode: The number 35 occurs more often than any other number.

The mode is 35.

(Inv 1)(Inv 1)

(SB 1)(SB 1) (SB 1)(SB 1)

(4)(4)

(28)(28)

New ConceptsNew Concepts

Analyzing Measures of Central Tendency

 Online Connection

www.SaxonMathResources.com

Hint

Find the mean of the 
values by finding the 
average. The median 
is the middle number 
of the values, like the 
median is the middle 
stripe on a road. The 
mode is the value that 
occurs most frequently.
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Another way to analyze a set of numbers is by looking at its range. The range 
of a set of data is the difference between the greatest and least values in the 
data set.

Example 2 Comparing Data

The table lists the total points teams scored in the two divisions of the
All-Star Football League for the 2006 regular season.

Total Points Scored in the 2006 Regular Season

North 398, 425, 355, 307, 427, 301, 282, 305, 413, 
270, 292, 211, 335, 367, 298, 314

South 385, 316, 300, 260, 353, 373, 353, 238, 427, 
324, 371, 267, 492, 331, 319, 168

Does the North or the South have a greater range of points over the 2006 
regular season?

SOLUTION

Find the range of values for each data set by determining the greatest and 
least values in each set and finding the difference between them.

North greatest value: 427; least value: 211 427 - 211 = 216

South greatest value: 492; least value: 168 492 - 168 = 324

Compare the ranges of the two data sets.

324 > 216

The data for the South has a greater range of values. Therefore, the values in 
this data set are more spread out than the values in the data set for the North.

Certain values in a data set can affect the measures of central tendency. 
An outlier is a data value that is much greater than or less than the other 
values in the data set.

Example 3 Analyzing the Effects of an Outlier

The following data show the high temperatures (in degrees Fahrenheit) for 
the first fifteen days in July 2007 for Seattle, Washington.

75, 79, 81, 81, 84, 81, 81, 78, 76, 78, 89, 98, 81, 78, 86

a.  Identify any outliers in the data set.

SOLUTION 

Write the data in numeric order and observe any patterns.

75, 76, 78, 78, 78, 79, 81, 81, 81, 81, 81, 84, 86, 89, 98

The outlier value of 98 is much greater than the other values in the data set.
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b.  Describe how the outlier affects the measures of central tendency.

SOLUTION

Find the mean, median, and mode with and without the outlier and 
compare.

With the outlier:

mean:   1226 _ 
15

   ≈ 82 median: 81 mode: 81

Without the outlier:

mean:   1128 _ 
14

   ≈ 81 median: 81 mode: 81

The outlier value of 98 raised the mean temperature by 1 degree.

Example 4 Application: Advertising

Super-Grow Fertilizer placed this 
advertisement in the newspaper. Is 
the statement in the advertisement 
true? Does the statement accurately 
describe the data? Explain.

SOLUTION 

Find the mean, median, and mode of the values for each data set.

Super-Grow: mean =   
73

 _ 
9
   ≈ 8.1; median = 7; mode = 5 and 8; outlier = 20

Brand-X: mean =   
59

 _ 
9
   ≈ 6.6; median = 7; mode = 7; no outliers

The statement is true since it lists the correct mean of each data set, but 
the outlier in the data for Super-Grow raises the mean for that data set. 
Without the outlier, the mean is 6.625.

Lesson Practice

 a. Find the mean, median, and mode of the values in the data set. 

46, 33, 25, 21, 38, 25, 30, 15, 28

 b. Do trucks or convertibles have a greater range of sales over the 8-week 
period? 

Weekly Car Sales at AutoMart (in thousands of dollars)
Trucks 350, 125, 415, 370, 560, 280, 265, 430

Convertibles 640, 720, 600, 640, 810, 755, 780, 660

The following data show the ages of 20 students graduating from college.

  22, 22, 23, 22, 25, 26, 22, 21, 22, 26, 64, 22, 23, 24, 22, 25, 22, 22, 24, 59

 c. Identify any outliers in the data set. 

 d. Describe how any outliers affect the measures of central tendency.

B U Y  S U P E R - G R O W  T O D A Y !

Grown with Super-Grow Fertilizer

Grown with Brand-X Fertilizer

SUPER-GROW WATERMELONS  HAVE  AN 
AVERAGE WEIGHT  OF  OVER  8  POUNDS!

10, 8, 8, 6, 5, 4, 7, 5, 20

6, 7, 6, 5, 7, 9, 7, 5, 7

BRAND-X  FERT IL IZER  WATERMELONS  HAVE  
AN AVERAGE WEIGHT  OF  UNDER  7  POUNDS .

B U Y  S U P E R - G R O W  T O D A Y !

SUPER-GROW WATERMELONS  HAVE  AN
AVERAGE WEIGHT  OF  OVER  8  POUNDS!

BRAND-X  FERT IL IZER  WATERMELONS  HAVE
AN AVERAGE WEIGHT  OF  UNDER  7  POUNDS .

YA YAD AO DDT OW  TWO WR ORB U Y  S U P E R - G RB U Y S U P E R - G R O W T O D A Y !!R O W T O D A Y !B U Y  S U P E R - G R O W  T O D A Y !

Grown with Super-Grow Fertilizer

Grown with Brand-X Fertilizer

Grown with Super-Grow Fertilizer

Grown with Brand-X Fertilizer

SUPER-GROW WATERMELONS  HAVE  AN 
AVERAGE WEIGHT  OF  OVER  8  POUNDS!

10, 8, 8, 6, 5, 4, 7, 5, 20

6, 7, 6, 5, 7, 9, 7, 5, 7

BRAND-X  FERT IL IZER  WATERMELONS  HAVE  
AN AVERAGE WEIGHT  OF  UNDER  7  POUNDS .

B U Y  S U P E R - G R O W  T O D A Y !

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

(Ex 3)(Ex 3)

Math Reasoning

Generalize Which 
measure of central 
tendency best describes 
Super-Grow’s data? 
Explain.
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Saxon Algebra 1302

 e.  Fuel Prices The following data show the annual mean price of regular 
gasoline for 10 cities across the United States in 2005: $2.26, $2.32, 
$2.22, $2.24, $2.27, $2.49, $2.39, $2.30, $2.48, $2.36. What was the 
median price of a gallon of regular gasoline among these cities in 2005 
in dollars? If  budgeting money for gasoline, would you use this measure 
of central tendency? Explain. 

(Ex 2)(Ex 2)

Find the greatest common factor.

 1. 4ab2c4 - 2a2b3c2 + 6a3b4c  2. 5m2x2y5 - 10m2xy2 + 15m2x2y4 

Simplify.

 3. 4x2
(ax - 2)  4.    

6a-3c-3

 _ 
a-2cd  0

     

 5. A deck of cards contains 6 green cards and 2 yellow cards. What is the probability 
of drawing a green card, keeping it, and then drawing another green card?    

 *6. Find the mean, median, and mode of the following data set:

  number of kittens in 11 litters: 3, 5, 4, 2, 6, 6, 2, 1, 4, 6, 5. 

 7. Statistics The numbers below have a mean of 17.5. What four identical values 
could be added to this set of numbers to increase the mean to 19? 

  {19, 18, 17, 17, 19, 15}

 8. Multi-Step The area of a square game board is represented by the 
expression   (  x 

_ y   -   r _ x  )   
2
 .

 a. Write this expression as a product of two terms.

 b. Distribute both fractions in the first factor,   x 
_ y   and -  

r _ x  , one at a time, as if  it 
were two separate problems:   x _ y   (   

x
 _ y   -   r _ x  )  and -  

r _ x   (   
x
 _ y   -   r _ x  ) .

 c. Simplify the result of part b.   

 9. Write When is the statement (-2)
n = 2n true for a positive integer n? When is it 

false? Explain.

 10. Data Analysis If  x + 12 represents the number of data values in a set of data, the 
mean of this data is 9, and the sum of all the data values is 216, how many data 
values are in the set?
a. Write an equation to find the value of x. Start with the formula for finding 

the mean. 

b. Solve for x. 

c. Find the number of data values in the set. 

(38)(38) (38)(38)

(15)(15) (32)(32)

(33)(33)

(48)(48)

(26)(26)

(39)(39)

(40)(40)

(48)(48)
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 *11. Multiple Choice The following data set shows the number of minutes 8 students spent 
studying last night: 30, 90, 60, 30, 90, 40, 90, 50. Which measure has a value of 55? 
A mean B median C mode D range

 *12. Write Can 7 be the mode of 1, 2, 3, 4, 7, 7 even though it fails to occur in the 
middle of the data set? Explain. 

 *13. Multi-Step Matthew opened a checking account last year for $150. Since then, the 
balance has increased by 15%, decreased by 8%, and then increased again by 25%.
 a. What is the account balance now? 

 b. Did the balance increase or decrease over the original amount? By what 
percent? 

 *14.  Travel A round-trip plane fare from Orlando, Florida, to Manila, Philippines, 
during autumn costs $1689. However, the same round-trip flight during winter 
costs $3474. Find the percent of change. 

 *15. Provide a counterexample for this statement: The sum of an even number and an 
odd number is an even number. 

 *16. Analyze Juan recorded the number of points he scored individually in the last 13 
basketball games his team played: 33, 12, 18, 21, 10, 18, 14, 20, 11, 24, 0, 0, 0. Tell 
why the mode is not the best measure of central tendency to describe the data set. 

 *17.  Hockey In hockey, a goalie gets a shutout if  he or she can prevent the opposing 
team from scoring for the entire game. Study the data in the table. Identify the 
outlier. What would this outlier represent in the data? 

Shutouts for the 2006–2007 Regular Hockey Season
2 5 8 3 5 2 4 7 5 4 6 2 5 4 12

 5 3 5 2 7 4 5 3 3 5 4 2 5 2 2

 18. Multi-Step A cell phone bill can be calculated using the equation 10y = 3x + 360, 
where x is the number of minutes used and y is the amount of the bill.
a. Rewrite this equation in standard form. 

b. Calculate the y-intercept and explain its real-world meaning.

c. Calculate the x-intercept and explain its real-world meaning. 

 19.  Recreation The formula h = -16t2 + 12t + 2 can be used to find the height of a 
ball that is kicked into the air from 2 feet off  the ground with an initial velocity 
of 12 feet/second. Rewrite the formula by factoring the right side of the equation 
using the GCF and making the t2-term positive. 

 20. Find 93% of 24 using a proportion. 

 21.  Transporting Freight Ramps are often used to load freight on to trucks for 
transporting. The figure at right shows one possible structure of a ramp. 
The ratio comparing the area of the top of the ramp to the area of one 
of its sides is   x�

 
_ 
0.5 (x2 + 4x) 

  . Simplify this expression.   

(48)(48)

(48)(48)

(47)(47)

(47)(47)

(Inv 4)(Inv 4)

(48)(48)

(48)(48)

(35)(35)

(38)(38)

(42)(42)

(43)(43)

�

x

x

x + 4

�

x

x

x + 4
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 22. Determine the slope of the line containing the two points (2, −9) and (4, −25).

 23. Formulate Translate “the sum of   1 
_ 2   an unknown and the opposite of 4 is less 

than 6.”   

 24. Multiple Choice Marshall deposits $45 into his savings account every month. His 
current balance is $215. After how many months will his balance exceed $500? 
Write an inequality to represent the situation. 
A 45w + 215 > 500 B 45w + 500 ≤ 215

C 45w + 215 ≤ 500 D 45w + 500 > 215

 25. Write   6
 √ � m   with a fractional exponent.  

 *26. Multiple Choice Which expression is equal to - 15  
  1 
_ 4  
 ? 

A   4
 √ �� -15   B -  

4 
 √ � 15  

C   1 _ 
  4

 √ �� -15  
   D -  

1 _ 
   4

 √ � 15  
  

 27. Find the percent of increase or decrease from an original price of $500 to a 
new price of $400. 

 *28. Error Analysis Student A and Student B computed the percent of increase of the 
price of gasoline in Idaho at $3.25 in June 2007, from the nationwide average of 
$3.07. Which student is correct? Explain the error. 

Student A

  
$3.25 - $3.07

  __ 
$3.07

   =   
$0.18

 _ 
$3.07

  

 ≈ 0.06
 = 6%

Student B

  
$3.07 - $3.25

  __ 
$3.25

   = -  
$0.18 _ 
$3.25

  

≈ -0.06
= -6%

 *29. Geometry Draw a similar figure whose perimeter is 75% more than the perimeter of 
the square below. 

2 in.

 30. Analyze Determine if  the premise and the conclusion use inductive or deductive 
reasoning. Explain your choice. 

Premise: The light turned on the last 50 times the switch was flipped.

Conclusion: The light will turn on the next time the switch is flipped.

(44)(44)

(45)(45)

(45)(45)

(46)(46)

(46)(46)

(47)(47)

(47)(47)

(47)(47)

(Inv 4)(Inv 4)
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L AB

3
While the graph of an equation can be drawn by hand, this method may be 
time-consuming. Also, it can be difficult to read exact values on a hand-
drawn graph. A graphing calculator quickly creates an accurate graph of 
an equation.

Graph the line y = 2x + 7.

1. Enter the equation into the Y= editor. Press 

the  key. Then press 2   7.

2. Press  and choose 6: ZStandard to view 

the graph of the equation in the standard 
viewing window.

 3. Place the cursor on the y-intercept by 

pressing . The cursor will automatically 

appear on the y-intercept the first time the 
function is traced. The coordinates of the 
cursor are located at the bottom of the screen. 
The y-intercept for the line y = 2x + 7 
is (0, 7).

4. While the cursor is tracing the y-intercept, 

press . This will center the viewing window 
on the y-intercept.

 5. Press  and select 5: ZSquare. The graph 

now appears to have a steeper incline. This is 
the most accurate picture of the graph 
of y = 2x + 7.

Graphing Calculator Lab (Use with Lesson 49)

 Online Connection

www.SaxonMathResources.com

Graphing Linear Functions
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 6. Trace the line to locate other points on the 

graph by pressing . Use the  and  keys 

to move the cursor along the line. The 

coordinates of the cursor are displayed at the 

bottom of the screen.

Lab Practice

Use the line y = 3x + 6 to complete the problems.

 a. Graph the equation in the standard viewing window. 
 b. Find the y-intercept of the line. 
 c. Use the trace feature to find the coordinates of 3 other points on the 

line. Round to the nearest hundredth. 

Use the line y = -5x + 2 to complete the problems.

 d. Graph the equation in the standard viewing window. 
 e. Find the y-intercept of the line. 
 f. Use the trace feature to find the coordinates of 3 other points on the 

line. Round to the nearest hundredth. 
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Warm Up

49
LESSON

1. Vocabulary Which ordered pair could be the coordinates of the 
y-intercept of a graph? 
A (3, 0) B (0, 4) C (1, 2) D (-1, -6)

Solve for y.

2.  x + 3y - 4 = 0  3. 3x - 2y - 7 = 0 

Find the y-value given the x-value.

4. y = 2x + 10; x = 4  5.  y = x2; x = -9 

The slope-intercept form of a linear equation can be used to graph lines 
quickly because it gives information about the characteristics of the graph of 
the equation.

Slope-Intercept Form of an Equation

The slope-intercept form is y = mx + b, where the value of m is the slope 
of the line and the value of b is the y-intercept.

Example 1 Determining the Slope and y-Intercept of a Line

Determine the slope and the y-intercept of each equation.

a.  y = 3x - 4

SOLUTION The equation is already written in slope-intercept form. The 
slope (m) is the coefficient of x, and the y-intercept is the constant value in 
the equation. Write the equation so that the operation with the constant is 
addition.

y = 3x + (-4)

slope: 3   y-intercept: -4

b.  2x + 3y - 9 = 0

SOLUTION Isolate the variable y to write the equation in slope-intercept form.

    2x + 3y - 9 = 0

 __ -2x                        __ -2x 

             3y - 9 = -2x

                   __ + 9             __ + 9 

                   
3y

 _ 
3 

   =    
-2x + 9

 _ 
3
  

                  y = -  
2 _ 
3
  x + 3 

slope: -  
2 _ 
3
     y-intercept: 3

(35)(35)

(29)(29) (29)(29)

(30)(30) (30)(30)

New ConceptsNew Concepts

Subtraction Property of Equality

Addition Property of Equality

Division Property of Equality

Subtraction Property of Equality

Addition Property of Equality

Division Property of Equality

Writing Equations in Slope-Intercept Form

 Online Connection

www.SaxonMathResources.com

Math Language

The y-intercept is the 
y-value where a graph 
intersects the y-axis, and is 
usually represented by the 
variable b. The coordinate 
is (0, b).
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The solution of an equation in two variables is an ordered pair or set of 
ordered pairs that satisfies the equation. Solutions of equations in two 
variables can be represented in a table of values or as a graph on a 
coordinate plane.

Example 2  Graphing an Equation of a Line in 

Slope-Intercept Form

Graph each line using the equation that is in slope-intercept form.

a. y =   
2_
3

x

SOLUTION

Identify the slope and y-intercept from the equation. There is no constant, 
so the value of b is 0.

slope:   2_
3

   y-intercept: 0

Graph the y-intercept on the coordinate 
plane at point (0, 0).

Use the value of the slope to plot another 
point on the line. The slope is   2_3  , so this means a 
rise of 2 over a run of 3. Starting at the y-intercept, 
(0, 0), move 2 units up and 3 units to the right. A 
second point on the line is (3, 2).

Draw a line through the two points.

b.  2x + y + 5 = 0

SOLUTION

Write the equation in slope-intercept form.

y = -2x - 5

Identify the slope and y-intercept from the equation. 

slope: -2   y-intercept: -5

Graph the y-intercept on the coordinate 
plane at point (0, -5).

Use the value of the slope to plot another 
point on the line. The slope is -2, or -  

2_
1
 , so this 

means a negative rise of 2 over a run of 1. Starting 
at the y-intercept, (0, -5), move 2 units down and 
1 unit to the right. A second point on the line 
is (1, -7).

Draw a line through the two points. 

x

y

O

4

2 4-2-4

-4

-2 y-intercept
Rise 2

Run 3
2

(3, 2)
x

y

O

4

2 4-2-4

-4

-2 y-intercept
Rise 2

Run 3
2

(3, 2)

xyO
2 4-4

-8

-6

-2

y-interceptRise -2

Run 1 (1, -7)

xyO
2 4-4

-8

-6

-2

y-interceptRise -2

Run 1 (1, -7)

Hint

Slope is often written 
as   rise

 _ run   or “rise over run.” 
When the value of m is 
a whole number, think 
about it in rational form. 
For example, 6 =   6 _ 1  .
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You can use a graph to write an equation of the line in slope-intercept form.

Example 3 Writing the Equation of a Line from a Graph

a.  Write the equation of the graphed line in 
slope-intercept form.

SOLUTION

Identify the y-intercept from the graph by 
identifying the y-value where the line crosses the 
y-axis.

y-intercept: -1

Identify the slope by determining how to move from one point 
to another.

rise = 1

run = 2

slope:   1 _ 
2
  

Write the equation in slope-intercept form.

y =   
1_
2

x - 1

b.  Write the equation of the graphed line in slope-
intercept form. 

SOLUTION

Identify the y-intercept from the graph by identifying
the y-value where the line crosses the y-axis.

y-intercept: 2

Identify the slope by determining how to 
move from one point to another.

rise = -3

run = 1

slope: -3

Write the equation in slope-intercept form.

y = -3x + 2

Check Verify the solution by graphing the equation 
on a graphing calculator and comparing it to the
original graph.

x

y

O

4

2 4

-2

-2-4

-4

y-intercept

Rise 1 Run 2
2

x

y

O

4

2 4

-2

-2-4

-4

y-intercept

Rise 1 Run 2
2

x

y

O

2

2 4

-2

-2-4

-4

y-intercept

Rise -3

Run 1

x

y

O

2

2 4

-2

-2-4

-4

y-intercept

Rise -3

Run 1

Math Reasoning

Generalize What is the 
slope of a horizontal 
line? What is the slope-
intercept form of the 
equation of a horizontal 
line? 
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When working with a real-world application of linear equations, it is 
important to correctly identify all of the values. The y-intercept is often a 
starting value. The slope of a line is the rate of change, so the value that is 
the rate of change in the problem will be substituted for m.

Example 4  Calculating Rental Rates

Monica is helping prepare a budget for her family vacation. The family 
has decided to rent canoes for a day on the lake. The rental for a canoe is a 
$25 flat fee plus $10 per hour. Write an equation in slope-intercept form to 
represent this situation and then graph it.

SOLUTION

Define the variables.

Let y represent the total rental cost and x represent the number of hours of 
canoe rental.

Identify the slope and y-intercept from 
the information in the problem.

The slope is 10 because it is the rate of change 
based on the number of hours the canoe is 
rented. The y-intercept is 25, the flat fee or 
cost, of renting the canoe for 0 hours.

Write the equation in slope-intercept 
form.

y = 10x + 25

Graph the equation of the line. 

Lesson Practice

Determine the slope and the y-intercept of the equation.

 a. y = 0.7x - 4.9 b. -9x + 3y = 12

Graph each line using the equation that is in slope-intercept form.

 c. y =   
3_
5

x d. x - 4y - 20 = 0

Write the equation of the graphed line in slope-intercept form.

 e. Write the equation of the graphed line in 
slope-intercept form. 

0
10
20
30
40
50
60
70
80
90

A
m

o
u

n
t 

in
 D

o
ll
a

rs
 (

$
)

Number of Hours

1 2 3 4 5 6 7 8 9

Canoe Rental Rates

0
10
20
30
40
50
60
70
80
90

A
m

o
u

n
t 
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 D

o
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a

rs
 (

$
)

Number of Hours

1 2 3 4 5 6 7 8 9

Canoe Rental Rates

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

(Ex 3)(Ex 3)

x

y

O

8

4

4 8

-4

-8

-8

x

y

O

8

4

4 8

-4

-8

-8

Math Reasoning

Analyze Why is the 
graph of the line 
shown only in the first 
quadrant? 

Caution

Even though a linear 
equation is often used 
to represent a real-world 
problem, pay attention to 
restrictions on the domain 
and range.
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 f. Write the equation of the graphed line in slope-intercept 
form 

 g.  Monica’s family will be renting a car on their vacation. 
The car rents for an initial fee of $50 plus $0.50 per 
mile. Write a linear equation in slope-intercept form to 
represent this situation and then graph it. 

x

y

O

8

4

4 8

-4

-4-8

-8

x

y

O

8

4

4 8

-4

-4-8

-8

(Ex 4)(Ex 4)

Expand each expression by using the Distributive Property.

 1. x2y3
(3xy - 5y)  2. -2x3y3

(4x2y - 3xy) 

Evaluate each expression for the given values.

 3. x2y3z if  x = 3, y = -2 , and z = 4 4. -x2 - y3 if  x = -3 and y = -2

 5. Find the x-intercept of the line 3x + 2y - 10 = 0.

 *6. Identify the slope and y-intercept of the line 2x - 5y - 6 = 0. 

 *7. Multiple Choice What is the equation of the graphed line? 

A y = -  
1 _ 
3
  x + 3 B y = -  

1 _ 
3
  x - 3

C y = -3x + 3 D y = -3x - 3 

 *8. Multi-Step The directions on a box of frozen biscuits state to cook one biscuit for 90 
seconds on high and to add 15 seconds of cooking time for each additional biscuit.
 a. Write a linear equation in slope-intercept form to represent the situation. 

Identify what the variables y and x represent.

 b. Analyze What is the y-intercept of the graph? Does it have any meaning? Why 
or why not? 

 *9.  Measurement Conversion The formula for converting from Celsius to Fahrenheit is
F =   

9
 _ 

5
  C + 32, where C is the temperature in degrees Celsius and F is the 

temperature in degrees Fahrenheit. Identify the slope and the y-intercept of the 
equation and then graph it.    

(15)(15) (15)(15)

(16)(16) (16)(16)

(35)(35)

(49)(49)

(49)(49)

x

y

O

8

4

4 8

-4

-8

-8

x

y

O

8

4

4 8

-4

-8

-8

(49)(49)

(49)(49)
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 *10.  Pet Care The table shows a feeding chart on the bag of a certain brand of cat food.

Maximum Weight of Cat Amount of Food Per Day

  6 lb   3 
_ 4   cup

  9 lb 1  1 
_ 4   cups

12 lb 1  3 
_ 4   cups

 a. Write an equation in slope-intercept form. 

 b. Write The three points in the table show that this is a linear equation. Do you 
think this relationship would be a linear equation? Explain.

 11. Find the mean, median, and mode of the set of data below.
number of pockets in 8 pairs of pants: 4, 2, 0, 4, 5, 4, 2, 3 

 12.  Error Analysis Two students studied the table of data.
Student A says that the median lowest temperature per 
month for San Diego, California, is 38.5°F. Student B says 
that the median is 52.5°F. Which student is correct? Explain 
the error. 

 
 *13. Probability Hari surveyed the first 15 students who came to 

class about the number of pets they owned. According to the 
data he collected, is the next person he surveys likely to have 
more than 4 pets? Explain.

 2, 1, 3, 1, 1, 0, 2, 2, 3, 7, 0, 4, 2, 1, 1

 14. Simplify   x
2 - 12x

 _ 
2x2 - x

  .   

 15. Find 22% of 80 using a proportion. 

 16. Estimate Approximate the slope of the line shown in the graph. 

 17.  Travel Quick Cab charges a $5 fee for a ride, plus $0.15 for every block. 
Speedy Cab charges $7 for a ride, but only $0.05 every block. For what 
number of blocks is the cost of travel the same? 

 18. A deck of cards contains 15 cards, five of each number 1, 2, and 3. What 
are the odds of getting a 1? What are the odds against getting a 3? 

 19. Write a recursive formula for the arithmetic sequence with a1 = -3 and common 
difference d = 9. Then find the first four terms of the sequence. 

 20. Multi-Step Use the similar triangles shown.
 a. What angle corresponds with ∠M ? 

 b. Find m∠Q. 

 c. What is the scale factor of the triangles? 

 d. Use the scale factor to find the value of x.   

(49)(49)

(48)(48)

(48)(48) Lowest Recorded Temperature 
in San Diego (in °F)

July 2006 68 Jan 2007 35

Aug 2006 63 Feb 2007 45

Sep 2006 61 Mar 2007 45

Oct 2006 55 Apr 2007 50

Nov 2006 42 May 2007 55

Dec 2006 42 Jun 2007 58

Lowest Recorded Temperature 
in San Diego (in °F)

July 2006 68 Jan 2007 35

Aug 2006 63 Feb 2007 45

Sep 2006 61 Mar 2007 45

Oct 2006 55 Apr 2007 50

Nov 2006 42 May 2007 55

Dec 2006 42 Jun 2007 58

(48)(48)

(43)(43)

(42)(42)

(41)(41)

x

y

x

y

(28)(28)

(33)(33)

(34)(34)

(36)(36)
N

M P

Q x S

R

6

10

110°

4

N

M P

Q x S

R

6

10

110°

4
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 21.  Tourism The number of visitors to national parks in the United States each year 
for the years 1990 to 2005 (in millions) are as follows: 258.7, 267.8, 274.7, 273.1, 
268.6, 269.6, 265.8, 275.3, 286.7, 287.1, 285.9, 279.9, 277.3, 266.1, 276.9, 273.5. 
Find the range of the data. 

 *22. Geometry Ferdinand found the areas of seven triangles. This was his data set: 
7 cm2, 8 cm2, 12 cm2, 6 cm2, 7 cm2, 10 cm2, 6 cm2. If  the triangle at right has 
the same area as the mean value in the data set, what is the height (h) of  the 
triangle? 

 23. Error Analysis A box of chocolates sells for $12.50. The price of the chocolates 
decreased by 15% from last year. Student A and Student B tried to find the price 
from last year. Which student is correct? Explain the error.

 Student A   Student B

 0.15n = $12.50 0.85n = $12.50

   
0.15n _ 
0.15

   =   
$12.50 _ 
0.15

     
0.85n _ 
0.85

   =   
$12.50 _ 
0.85

  

 n = $83.33 n = $14.71

 *24. Multi-Step A square table has an area of 2116 square inches. 
A tablecloth hangs 3 inches over each end of the table.
 a. What is the length of one side of the table? 

 b. What is the area of the tablecloth? 

 c. What is the area of the part of the tablecloth that hangs over 
the table? 

 *25. Analyze Copy and complete the statement with   
4
 √ ���

   √ �� 256      ?    √ ���
   4

 √ �� 256      >, <, or =.

 26. Find the percent of increase or decrease to the nearest percent from an original 
price of $20 to a new price of $23. 

 27. Write an inequality for the following sentence: The sum of twice a number and   1 
_ 3   

is less than 1  
2 _ 
3
  . 

 *28.  Remote Sensing Satellites perform sophisticated data collection, but over time their 
orbits decay, affecting their measurements. In 1980 the NOAA-06 satellite was 
holding an orbit of 826 km. By 1996 the orbit had decayed to 804 km. What was 
the average rate of orbital decay for NOAA-06? 

 29. Analyze Determine if the following statement uses inductive or deductive reasoning. 
Explain your choice. 

  “If  Sharon made at least one goal at each of her last soccer games, then she will 
make at least one goal at her next soccer game.

 30. Multi-Step A leather footstool in the shape of a cube is being made for a living 
room. The length of one side of the footstool is 2x inches.
 a. What is the area of one side of the footstool? 

 b. What is the surface area of leather needed to make the footstool? 

(48)(48)

(48)(48)

h

4 cm

h

4 cm

(47)(47)

(46)(46) 3 in.A = 2116 in2
3 in.A = 2116 in2

(46)(46)

(47)(47)

(45)(45)

(44)(44)

(Inv 4)(Inv 4)

(40)(40)
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Graphing Inequalities

Warm Up

50
LESSON

1. Vocabulary A(n) __________ is a mathematical statement that compares 
quantities that are not equal. 

2. Translate the sentence below into an inequality. 

137 is at least 13 less than twice a number. 

Simplify.

3. 8y - 3 = 15    4. 7 = 5x + 4   

A linear inequality in one variable is an inequality that can be written as 
ax < b, ax > b, ax ≤ b, ax ≥ b, or ax ≠ b, where a and b are real numbers.

Unlike equations, inequalities can have more than one numeric solution. 

The solution of an inequality in one variable is a value or set of values that 
satisfies the inequality. To determine if  a value is a solution to an inequality, 
substitute the value of the variable into the equation and simplify. If  the 
inequality statement is true, the value is part of the solution set.

Example 1 Identifying Solutions to Inequalities

Determine which of the values {0, 2, 4, 6} are part of the solution set of the 
inequality 4y - 5 ≥ 11.

SOLUTION 

Substitute each value into the inequality.

y = 0 y = 2

 4 · 0 - 5 ≥ 11  4 · 2 - 5 ≥ 11

 0 - 5 ≥ 11  8 - 5 ≥ 11

 - 5 ≥ 11; false  3 ≥ 11; false 

y = 4 y = 6

4 · 4 - 5 ≥ 11 4 · 6 - 5 ≥ 11

 16 - 5 ≥ 11 24 - 5 ≥ 11

 11 ≥ 11; true 19 ≥ 11; true 

The solution set for 4y - 5 ≥ 11 includes 4 and 6.

(45)(45)

(45)(45)

(23)(23) (23)(23)

New ConceptsNew Concepts

 Online Connection

www.SaxonMathResources.com

Math Language

The expression ax ≠ 0 
means that x can equal 
any number except zero.
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Equivalent inequalities are inequalities that have the same solution set.

It is not always reasonable to list all the values in a solution set. Instead, a 
graph on a number line can represent the solution set of an inequality. The 
graph shows the endpoint of the solution set as an open or closed circle. A 
heavy line and arrow indicate all values that are in the solution set.

 x > 0 x < 0

0 2-2  0 2-2

 x ≥ 0 x ≤ 0 x ≠ 0

0 2-2
 0 2-2  0 2-2

To create the graph of an inequality, first create a number line that includes 
the endpoint. Then determine if  the endpoint should be shown with an 
open or closed circle. Finally, from the endpoint, draw a heavy line with an 
arrowhead to show the solution.

Example 2 Graphing Inequalities

Graph each inequality.

a.  g > 5.8 b.  v ≥ 6

SOLUTION SOLUTION

circle: open circle: closed

arrowhead points to the right arrowhead points to the right

5.85.4 6.25
 

6 75

c.  x ≤ - 2 d.  10 > f

SOLUTION SOLUTION

circle: closed circle: open

arrowhead points to the left arrowhead points to the left

0-2-4
 

12108

The graph of an inequality can be translated to symbolic form. First 
identify the endpoint. If the endpoint is closed, the inequality includes 
that value and is represented using either ≥ or ≤. If  the endpoint is open, 
the inequality does not include that value and is represented using either 
> or <.

Math Reasoning

Write Why are the circles 
filled in for the graphs of 
the inequalities including 
≥ and ≤?

Caution

When the variable is to 
the right of the inequality 
symbol, be careful to read 
the inequality correctly.
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Example 3 Writing an Inequality from a Graph

Write an inequality for each graph.

a.  
1-1-3

 b.  
25155 35 40

SOLUTION SOLUTION

endpoint: –1  inequality: > endpoint: 25  inequality: ≥

k >  -1 n ≥ 25

c.  
0 11_

4
1_
2

3_
4

  d.  
150 180120

SOLUTION SOLUTION

endpoint:   
3
 _ 

4
    inequality: < endpoint: 150  inequality: ≤

r <   
3 _ 
4
   z ≤ 150

Example 4 Application: Practice Time

Marie does not take a break until she has practiced playing the violin for at 
least half an hour. 

a.  Write an inequality to represent the number of hours that Marie must 
practice before she takes a break.

SOLUTION Let h represent the number of hours that Marie practices. The 
phrase “at least” can be represented with ≥.

h ≥ 0.5

b.  Graph the solution set of the inequality.

SOLUTION Identify the endpoint (0.5), determine if  the circle is open or 
closed (closed), and the direction in which the arrowhead points (to the 
right).

0 1-1

Lesson Practice

 a. Determine which of the values {-2, 0, 5, 11} are part of the solution set 
of the inequality 3x + 4 < 19. 

Graph each inequality.

 b. u > -2 

 c. t ≥ 2.5 

(Ex 1)(Ex 1)

(Ex 2)(Ex 2)

(Ex 2)(Ex 2)

Math Reasoning

Analyze  Although the 
graph of an inequality 
for a problem-solving 
situation includes a 
wide range of values, 
the problem will create 
some restrictions. What 
restrictions would be 
placed on this problem?

SM_A1_NL_SBK_L050.indd Page 316  1/3/08  11:03:59 AM admini1SM_A1_NL_SBK_L050.indd Page 316  1/3/08  11:03:59 AM admini1 /Volumes/ju102/HCAC045/SM_A1_TML_indd%0/SM_A1_NL_TML_Lessons/SM_A1_TML_L064/Volumes/ju102/HCAC045/SM_A1_TML_indd%0/SM_A1_NL_TML_Lessons/SM_A1_TML_L064



Practice Distributed and Integrated

Lesson 50 317

 d. y ≤ 3  1 _ 
3
   

 e. 0 > v 

Write an inequality for each graph.

 f. 
320 1-1

 

 g. 
14 16128 10

 

 h. 
50 604030

 

 i. 
10-1

 

 j.   Chemistry The boiling point of a liquid is the temperature at which it 
changes into a gas. The boiling point of water under normal atmospheric 
conditions is 100°C. Write an inequality to represent the temperatures for 
which water is a gas. Graph the solution set of the inequality.  

(Ex 2)(Ex 2)

(Ex 2)(Ex 2)

(Ex 3)(Ex 3)

(Ex 3)(Ex 3)

(Ex 3)(Ex 3)

(Ex 3)(Ex 3)

(Ex 4)(Ex 4)

Factor the greatest common factor.

 1. 6k5m2 - 2k3m - km 

 2. mx4y2 - m2x3y3 + 5m2x6y2 

Simplify.

 3.  (  
2x

 _ 
3y4  ) 

3

    4. (2x3y2
)

4 

 5. True or False: The set of whole numbers is closed under subtraction. If false, give a 
counterexample. 

 6. Determine the slope of the line shown in the graph. 

x

y

(6, 6)

(-8, -3)

 7. Write 5x - 2 = 6y in standard form. 

 8. Write the expression   4
 √ � y   with a fractional exponent.  

 9. Probability 7 cards labeled P, E, R, C, E, N, and T are in a jar. Find the probability 
of picking a P and then an E if  the card drawn is not replaced.

(38)(38)

(38)(38)

(40)(40) (40)(40)

(1)(1)

(44)(44)

(35)(35)

(46)(46)

(33)(33)
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 10.  Vacation At an amusement park, there are 5000 families. Ten families are chosen to 
have a meal with the park’s owner each day. What are the odds that a family will be 
chosen? 

 11. Write a rule for the nth term of the sequence with a1 = 32 and common difference 
d = -6. Then find the fifth and twelfth terms of the sequence. 

 *12. Error Analysis Two students wrote the equation 3x + 5y = 15 in slope-intercept form. 
Which student is correct? Explain the error. 

Student A

y = –   
3 _ 
5
  x + 3

Student B

x = –  
 5 _ 
3
  y + 5

 *13. Determine which values in the set {-6, 0, 1, 6} are solutions to the inequality 
-2y + 3 < 0. 

 *14. Multiple Choice Which of the following inequalities describes 
the graph? 
A x ≤ 7 B 7 < x 

C x ≥ 7  D x > 7

 *15. Write Explain how to graph the inequality n ≥ 12.

 16. Formulate How could Yalda write the inequality x ≠ 2 as two separate inequalities? 

 17. Multi-Step The approximate diameter of Earth is 12,756,000 meters. The diameter 
of the Sun is approximately 695,900,000 meters. 
a. Write these distances in scientific notation. 

b. About how many times larger is the Sun than Earth in diameter?  

 18.  Physical Science The formula E = mc2 represents the amount of energy E, in joules, 
contained in an object with a given mass m, in kilograms. The variable c represents 
the speed of light, which is about 3 × 108 meters per second. Find the amount of 
energy in an object weighing 2 kg. 

 19. Multi-Step Ivan and Jed are both reading the same book for a 
school report. The graph shows the number of pages they read 
over time. 
a. What is Ivan’s reading rate? 

b. What is Jed’s reading rate? 

 *20. Justify Janis is trying to find 36% of 212 using mental math. She knows how to find 
25% of 212, 10% of 212, and 1% of 212. Can she use the sum of these percentages 
to find 36% of 212? Why or why not? 

 21. Simplify the rational expression   6x + 30
 

_ 36x + 6  . State any excluded values.

(33)(33)

(34)(34)

(49)(49)

(50)(50)

(50)(50) 6 84 106 84 10

(50)(50)

(50)(50)

(37)(37)

(40)(40)

(41)(41)

x

y

4

6

8

2

2 64

Jed

Ivan

N
u

m
b

e
r 

o
f 

P
a

g
e

s

Time

x

y

4

6

8

2

2 64

Jed

Ivan

N
u

m
b

e
r 

o
f 

P
a

g
e

s

Time

(42)(42)

(43)(43)
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 *22.  Personal Finance Ricardo babysits his brother for $5 per hour. He wants to earn 
enough money to buy a new game console that costs $280. If he has already saved 
$135, write an inequality that represents the least number of hours of babysitting 
he needs to do to be able to buy the game console. 

 23. Multiple Choice  49 changes to 45. Find the percent of increase or decrease.
A 4% B 8% C 2% D 6%

 24. Write Kwami’s video game collection increased from 6 video games to 9 video 
games. Lisa’s CD collection increased from 20 CDs to 28 CDs. Compare the 
amount of increase and the percents of increase of both collections.

 *25. Troy recorded the number of minutes 11 people spent jogging: 25, 26, 18, 28, 20, 
15, 27, 70, 32, 15, 21. Find the mean, median, and mode for the data.

 26. Two students looked at the following data that show the number of hospitals in 
each state. Find the range of the data. 

108, 19, 62, 87, 361, 70, 35, 6, 203, 146, 24, 39, 191, 113, 115, 134, 105, 
131, 37, 50, 78, 144, 132, 93, 119, 54, 85, 30, 28, 80, 37, 206, 115, 40, 

166, 109, 58, 197, 11, 62, 51, 127, 418, 43, 14, 88, 85, 57, 121, 24

 27.  Write Doyle wrote the linear equation of a graphed line for a homework problem. 
Explain how a table of values for the graph of a linear equation can be used to 
verify his answer. 

 *28.  Geometry Write an equation in slope-intercept form that shows the 
relationship between the perimeter of a square (y) and the length (x) 
of a side. Graph the equation and find the coordinates of 3 points on 
the line.  

 *29.  Hobbies Jean Claude is making painted candles to sell at a local craft 
market. He purchased $185 in materials and sells each candle for $7.50. 
a. Write a linear equation in slope-intercept form that can be used to 

calculate his profit (y) based on the number of candles sold (x). 

b. Use a graphing calcuator to graph the equation. 

c. How many candles must Jean Claude sell to make a profit? 

 *30.  Chemistry The freezing temperature of water at normal 
atmospheric conditions is 32°F. Write and graph an 
inequality to model the temperatures at which water 
freezes. 

(45)(45)

(47)(47)

(47)(47)

(48)(48)

(48)(48)

(49)(49)

(49)(49)

(49)(49)

(50)(50)
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5
INVESTIGATION

Saxon Algebra 1320

Recall from Investigation 4 that a conditional statement has a hypothesis 
and a conclusion. For any conditional statement, a converse, inverse, and 
contrapositive can be written. 

In the converse of a conditional statement the order of the hypothesis and 
conclusion of the original statement is reversed. 

Original Converse
If a figure is a triangle,
then it has three sides.

If a figures has three sides,
then it is a triangle.

The inverse of a conditional statement negates both the hypothesis and the 
conclusion. 

Original Inverse
If a figure is a triangle,
then it has three sides.

If a figure is not a triangle,
then it does not have three sides.

The contrapositive switches the hypothesis and the conclusion and 
negates both. 

Original Contrapositive
If a figure is a triangle,
then it has three sides.

If a figure does not have three sides,
then it is not a triangle.

Write the given statement in the form indicated. Note whether the new 
statement is true or false. If false, give a counterexample.
 1. Write the converse. If a number ends in 5, then it is a multiple of 5.

 2. Write the contrapositive. If two lines are parallel, then they do not 
meet. 

 3. Write the inverse. If it is Monday, then I will go to school. 

 4. Write the inverse. If a number is even, then it is divisible by two. 

The statement, “Dallas is the capital of New York,” is false. However, 
saying “Dallas is not the capital of New York” is true. The truth value of a 
statement is either true or false. 

 5. Complete the tables to compare the truth values of an original 
statement and its contrapositive.

Original
True or 
False

Contrapositive
True or 
False

If a figure is a square, 
then it is a rectangle.
If a number is odd, 
then it is divisible by 2.

 Online Connection

www.SaxonMathResources.com

Using Logical Reasoning

Math Language

To negate a statement 
means to state its 
opposite using the word 
not.
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 6. What is the relationship of the truth values of an original statement 
and its contrapositive? 

 7. To compare the truth values of the converse and inverse, complete the 
table for each original statement.

  Original statement: If a figure is a square, then it is a rectangle.

True or 
False

Converse
Inverse

  Original statement: If an object has wheels, then it is a bicycle.

True or 
False

Converse

Inverse

 8. What is the relationship of the truth values of the converse and inverse 
of an original statement? 

Investigation Practice

Write the given statement in the form indicated.

Original statement: If it is raining, then it is cloudy.

 a. Write the contrapositive. 
 b. Write the converse. 
 c. Write the inverse. 
 d. Generalize If  the original statement is true, what is the truth value of the 

contrapositive? 
 e. Predict If  the converse of a statement is false, what is the truth value of 

the inverse of the statement? 

Identify Statement 2 as the converse, inverse, or contrapositive of
Statement 1. Then indicate the truth value of each statement. 

 f. Statement 1: If  a figure is a rectangle, then it is not a triangle.
  Statement 2: If  a figure is a triangle, then it is not a rectangle.
 g. Statement 1: If  a figure is not a polygon, then it is not a right triangle.

 Statement 2: If a figure is a polygon, then it is a right triangle.
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