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Chapter 4

Graphing and Introduction to
Functions

The ability to graph linear equations and functions is important in mathematics. In fact, graphing equations
and solving equations are two of the most important concepts in mathematics. If you master these, all
mathematical subjects will be much easier, even Calculus!
This chapter focuses on the visual representations of linear equations. You will learn how to graph lines
from equations and write functions of graphed lines. You will also learn how to find the slope of a line and
how to use a slope to interpret a graph.
Weather, such as temperature and the distance of a thunderstorm can be predicted using linear equations.
You will learn about these applications and more in this chapter.

4.1 The Coordinate Plane
Introduction

Lydia lives 2 blocks north and one block east of school; Travis lives three blocks south and two blocks west
of school. What’s the shortest line connecting their houses?
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The Coordinate Plane
We’ve seen how to represent numbers using number lines; now we’ll see how to represent sets of numbers
using a coordinate plane. The coordinate plane can be thought of as two number lines that meet at
right angles. The horizontal line is called the x−axis and the vertical line is the y−axis. Together the lines
are called the axes, and the point at which they cross is called the origin. The axes split the coordinate
plane into four quadrants, which are numbered sequentially (I, II, III, IV) moving counter-clockwise from
the upper right.

Identify Coordinates of Points
When given a point on a coordinate plane, it’s easy to determine its coordinates. The coordinates of
a point are two numbers - written together they are called an ordered pair. The numbers describe
how far along the x−axis and y−axis the point is. The ordered pair is written in parentheses, with the
x−coordinate (also called the abscissa) first and the y−coordinate (or the ordinate) second.

(1, 7) An ordered pair with an x − value of one and a y − value of seven
(0, 5) An ordered pair with an x − value of zero and a y − value of five
(−2.5, 4) An ordered pair with an x − value of -2.5 and a y − value of four
(−107.2,−0.005) An ordered pair with an x − value of -107.2 and a y − value of − 0.005

Identifying coordinates is just like reading points on a number line, except that now the points do not
actually lie on the number line! Look at the following example.
Example 1

Find the coordinates of the point labeled P in the diagram above
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Solution
Imagine you are standing at the origin (the point where the x−axis meets the y−axis). In order to move
to a position where P was directly above you, you would move 3 units to the right (we say this is in the
positive x−direction).
The x−coordinate of P is +3.
Now if you were standing at the 3 marker on the x−axis, point P would be 7 units above you (above the
axis means it is in the positive y direction).
The y−coordinate of P is +7.
The coordinates of point P are (3, 7).
Example 2

Find the coordinates of the points labeled Q and R in the diagram to the right.
Solution
In order to get to Q we move three units to the right, in the positive x−direction, then two units down.
This time we are moving in the negative y−direction. The x−coordinate of Q is +3, the y−coordinate of
Q is 2.
The coordinates of R are found in a similar way. The x−coordinate is +5 (five units in the positive
x−direction) and the y−coordinate is again 2.
The coordinates of Q are (3, 2). The coordinates of R are (5, 2).
Example 3
Triangle ABC is shown in the diagram to the right. Find the coordinates of the vertices A, B and C.
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Point A:
x − coordinate = −2
y − coordinate = +5

Point B:
x − coordinate = +3

y − coordinate = −3
Point C:
x − coordinate = −4
y − coordinate = −1
Solution
A(−2, 5)

B(3,−3)

C(−4,−1)

Plot Points in a Coordinate Plane
Plotting points is simple, once you understand how to read coordinates and read the scale on a graph. As
a note on scale, in the next two examples pay close attention to the labels on the axes.
Example 4
Plot the following points on the coordinate plane.
A(2, 7) B(−4, 6) D(−3,−3) E(0, 2) F(7,−5)

Point A(2, 7) is 2 units right, 7 units up. It is in Quadrant I.
Point B(−4, 6) is 4 units left, 6 units up. It is in Quadrant II.
Point D(−3,−3) is 3 units left, 3 units down. It is in Quadrant III.
Point E(0, 2) is 2 units up from the origin. It is right on the y−axis, between Quadrants I and II.
Point F(7,−5) is 7 units right, 5 units down. It is in Quadrant IV.
Example 5
Plot the following points on the coordinate plane.
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A(2.5, 0.5) B(π, 1.2) C(2, 1.75) D(0.1, 1.2) E(0, 0)

Here we see the importance of choosing the right scale and range for the graph. In Example 4, our points
were scattered throughout the four quadrants. In this case, all the coordinates are positive, so we don’t
need to show the negative values of x or y. Also, there are no x−values bigger than about 3.14, and 1.75 is
the largest value of y. We can therefore show just the part of the coordinate plane where 0 ≤ x ≤ 3.5 and
0 ≤ y ≤ 2.
Here are some other important things to notice about this graph:

• The tick marks on the axes don’t correspond to unit increments (i.e. the numbers do not go up by
one each time). This is so that we can plot the points more precisely.

• The scale on the x−axis is different than the scale on the y−axis, so distances that look the same on
both axes are actually greater in the x−direction. Stretching or shrinking the scale in one direction
can be useful when the points we want to plot are farther apart in one direction than the other.

For more practice locating and naming points on the coordinate plane, try playing the Coordinate Plane
Game at http://tinyurl.com/72myodv.

Practice Set
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. CK-12 Basic Algebra: The Coordinate Plane (6:50)

In questions 1-6, identify the coordinate of the given letter.

1. D
2. A
3. F
4. E
5. B
6. C

www.ck12.org 144

http://tinyurl.com/72myodv
http://www.youtube.com/watch?v=VhNkWdLGpmA
http://www.ck12.org


Figure 4.1: None (Watch Youtube Video)

http://www.youtube.com/v/VhNkWdLGpmA?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

Graph the following ordered pairs on one Cartesian plane. Identify the quadrant where each ordered pair
is located.

7. (4, 2)
8. (-3, 5.5)
9. (4, -4)
10. (-2, -3)
11.

(
1
2 ,−

3
4

)
12. (-0.75, 1)
13.

(
−21

2 ,−6
)

14. (1.60, 4.25)

Using the directions given in each problem, find and graph the coordinates on a Cartesian plane.

15. Six left, four down
16. One-half right, one-half up
17. Three right, five down
18. Nine left, seven up
19. Four and one-half left, three up
20. Eight right, two up
21. One left, one down
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22. One right, three-quarter down
23. Plot the vertices of triangle ABC : (0, 0), (4,−3), (6, 2)
24. The following three points are three vertices of square ABCD. Plot them on a coordinate plane

then determine what the coordinates of the fourth point, D, would be. Plot that point and label it.
A(−4,−4) B(3,−4) C(3, 3)

25. Does the ordered pair (2, 0) lie in a quadrant? Explain your thinking.
26. Why do you think (0, 0) is called the origin?
27. Ian has the following collection of data. Graph the ordered pairs and make a conclusion from the

graph.

Table 4.1:

Year % of Men Employed in the United States
1973 75.5
1980 72.0
1986 71.0
1992 69.8
1997 71.3
2002 69.7
2005 69.6
2007 69.8
2009 64.5

Words of Wisdom from the Graphing Plane
Not all axes will be labeled for you. There will be many times you are required to label your own axes.
Some problems may require you to graph only the first quadrant. Others need two or all four quadrants.
The tic marks do not always count by ones. They can be marked in increments of 2, 5, or even 1

2 . The
axes do not even need to have the same increments! The Cartesian plane below shows an example of this.
The increments by which you count your axes should MAXIMIZE the clarity of the graph.
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4.2 Problem-Solving Strategies - Creating and In-
terpreting Graphs

Introduction
In this chapter, we’ve been solving problems where quantities are linearly related to each other. In this
section, we’ll look at a few examples of linear relationships that occur in real-world problems, and see how
we can solve them using graphs. Remember back to our Problem Solving Plan:

1. Understand the Problem
2. Devise a Plan—Translate
3. Carry Out the Plan—Solve
4. Look—Check and Interpret

Example 1
A cell phone company is offering its costumers the following deal: You can buy a new cell phone for $60
and pay a monthly flat rate of $40 per month for unlimited calls. How much money will this deal cost you
after 9 months?
Solution
Let’s follow the problem solving plan.
Step 1: The phone costs $60; the calling plan costs $40 per month.
Let x = number of months.
Let y = total cost.
Step 2: We can solve this problem by making a graph that shows the number of months on the horizontal
axis and the cost on the vertical axis.
Since you pay $60 when you get the phone, the y−intercept is (0, 60).
You pay $40 for each month, so the cost rises by $40 for 1 month, so the slope is 40.
We can use this information to graph the situation.

Step 3: The question was ‘‘How much will this deal cost after 9 months?” We can now read the answer
from the graph. We draw a vertical line from 9 months until it meets the graph, and then draw a horizontal
line until it meets the vertical axis.
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We see that after 9 months you pay approximately $420.
Step 4: To check if this is correct, let’s think of the deal again.
Originally, you pay $60 and then $40 a month for 9 months.

Phone = $60
Calling plan = $40 × 9 = $360
Total cost = $420.

The answer checks out.
Example 2
A stretched spring has a length of 12 inches when a weight of 2 lbs is attached to the spring. The same
spring has a length of 18 inches when a weight of 5 lbs is attached to the spring. What is the length of the
spring when no weights are attached?

Solution
Step 1: We know: the length of the spring = 12 inches when weight = 2 lbs
the length of the spring = 18 inches when weight = 5 lbs
We want: the length of the spring when weight = 0 lbs
Let x = the weight attached to the spring.
Let y = the length of the spring.
Step 2: We can solve this problem by making a graph that shows the weight on the horizontal axis and
the length of the spring on the vertical axis.
We have two points we can graph:
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When the weight is 2 lbs, the length of the spring is 12 inches. This gives point (2, 12).
When the weight is 5 lbs, the length of the spring is 18 inches. This gives point (5, 18).
Graphing those two points and connecting them gives us our line.

Step 3: The question was: ‘‘What is the length of the spring when no weights are attached?
We can answer this question by reading the graph we just made. When there is no weight on the spring, the
x−value equals zero, so we are just looking for the y−intercept of the graph. On the graph, the y−intercept
appears to be approximately 8 inches.
Step 4: To check if this correct, let’s think of the problem again.
You can see that the length of the spring goes up by 6 inches when the weight is increased by 3 lbs.
To find the length of the spring when there is no weight attached, we can look at the spring when there
are 2 lbs attached. For each pound we take off, the spring will shorten by 2 inches. If we take off 2 lbs,
the spring will be shorter by 4 inches. So, the length of the spring with no weights is 12 inches - 4 inches
= 8 inches.
The answer checks out.
Example 3
Christine took 1 hour to read 22 pages of Harry Potter. She has 100 pages left to read in order to finish
the book. How much time should she expect to spend reading in order to finish the book?
Solution
Step 1: We know - Christine takes 1 hour to read 22 pages.
We want - How much time it takes to read 100 pages.
Let x = the time expressed in hours.
Let y = the number of pages.
Step 2: We can solve this problem by making a graph that shows the number of hours spent reading on
the horizontal axis and the number of pages on the vertical axis.
We have two points we can graph:
Christine takes 1 hour to read 22 pages. This gives point (1, 22).
A second point is not given, but we know that Christine would take 0 hours to read 0 pages. This gives
point (0, 0).
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Graphing those two points and connecting them gives us our line.

Step 3: The question was: ‘‘How much time should Christine expect to spend reading 100 pages?” We can
find the answer from reading the graph - we draw a horizontal line from 100 pages until it meets the graph
and then we draw the vertical until it meets the horizontal axis. We see that it takes approximately 4.5
hours to read the remaining 100 pages.
Step 4: To check if this correct, let’s think of the problem again.
We know that Christine reads 22 pages per hour - this is the rate at which she is reading. To find how
many hours it takes her to read 100 pages, we divide the number of pages by the rate. In this case,

100 pages
22 pages/hour = 4.54 hours. This is very close to the answer we got from reading the graph.

The answer checks out.
Example 4
Aatif wants to buy a surfboard that costs $249. He was given a birthday present of $50 and he has a summer
job that pays him $6.50 per hour. To be able to buy the surfboard, how many hours does he need to work?
Solution
Step 1: We know - The surfboard costs $249.
Aatif has $50.
His job pays $6.50 per hour.
We want - How many hours Aatif needs to work to buy the surfboard.
Let x = the time expressed in hours
Let y = Aatif’s earnings
Step 2: We can solve this problem by making a graph that shows the number of hours spent working on
the horizontal axis and Aatif’s earnings on the vertical axis.
Aatif has $50 at the beginning. This is the y−intercept: (0, 50).
He earns $6.50 per hour.
We graph the y−intercept of (0, 50), and we know that for each unit in the horizontal direction, the line
rises by 6.5 units in the vertical direction. Here is the line that describes this situation.
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Step 3: The question was: ‘‘How many hours does Aatif need to work to buy the surfboard?”
We find the answer from reading the graph - since the surfboard costs $249, we draw a horizontal line
from $249 on the vertical axis until it meets the graph and then we draw a vertical line downwards until
it meets the horizontal axis. We see that it takes approximately 31 hours to earn the money.
Step 4: To check if this correct, let’s think of the problem again.
We know that Aatif has $50 and needs $249 to buy the surfboard. So, he needs to earn $249− $50 = $199
from his job.
His job pays $6.50 per hour. To find how many hours he need to work we divide: $199

$6.50/hour = 30.6 hours.
This is very close to the answer we got from reading the graph.
The answer checks out.

Lesson Summary
The four steps of the problem solving plan when using graphs are:

1. Understand the Problem
2. Devise a Plan—Translate: Make a graph.
3. Carry Out the Plan—Solve: Use the graph to answer the question asked.
4. Look—Check and Interpret

Review Questions
Solve the following problems by making a graph and reading it.

1. A gym is offering a deal to new members. Customers can sign up by paying a registration fee of $200
and a monthly fee of $39.
(a) How much will this membership cost a member by the end of the year?
(b) The old membership rate was $49 a month with a registration fee of $100. How much more

would a year’s membership cost at that rate?
(c) Bonus: For what number of months would the two membership rates be the same?

2. A candle is burning at a linear rate. The candle measures five inches two minutes after it was lit. It
measures three inches eight minutes after it was lit.
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(a) What was the original length of the candle?
(b) How long will it take to burn down to a half-inch stub?
(c) Six half-inch stubs of candle can be melted together to make a new candle measuring 25

6 inches
(a little wax gets lost in the process). How many stubs would it take to make three candles the
size of the original candle?

3. A dipped candle is made by taking a wick and dipping it repeatedly in melted wax. The candle gets
a little bit thicker with each added layer of wax. After it has been dipped three times, the candle is
6.5 mm thick. After it has been dipped six times, it is 11 mm thick.
(a) How thick is the wick before the wax is added?
(b) How many times does the wick need to be dipped to create a candle 2 cm thick?

4. Tali is trying to find the thickness of a page of his telephone book. In order to do this, he takes a
measurement and finds out that 55 pages measures 1

8 inch. What is the thickness of one page of the
phone book?

5. Bobby and Petra are running a lemonade stand and they charge 45 cents for each glass of lemonade.
In order to break even they must make $25.
(a) How many glasses of lemonade must they sell to break even?
(b) When they’ve sold $18 worth of lemonade, they realize that they only have enough lemons left

to make 10 more glasses. To break even now, they’ll need to sell those last 10 glasses at a higher
price. What does the new price need to be?

6. Dale is making cookies using a recipe that calls for 2.5 cups of flour for two dozen cookies. How many
cups of flour does he need to make five dozen cookies?

7. To buy a car, Jason makes a down payment of $1500 and pays $350 per month in installments.
(a) How much money has Jason paid at the end of one year?
(b) If the total cost of the car is $8500, how long will it take Jason to finish paying it off?
(c) The resale value of the car decreases by $100 each month from the original purchase price. If

Jason sells the car as soon as he finishes paying it off, how much will he get for it?
8. Anne transplants a rose seedling in her garden. She wants to track the growth of the rose so she
measures its height every week. On the third week, she finds that the rose is 10 inches tall and on
the eleventh week she finds that the rose is 14 inches tall. Assuming the rose grows linearly with
time, what was the height of the rose when Anne planted it?

9. Ravi hangs from a giant spring whose length is 5 m. When his child Nimi hangs from the spring its
length is 2 m. Ravi weighs 160 lbs and Nimi weighs 40 lbs. Write the equation for this problem in
slope-intercept form. What should we expect the length of the spring to be when his wife Amardeep,
who weighs 140 lbs, hangs from it?

10. Nadia is placing different weights on a spring and measuring the length of the stretched spring. She
finds that for a 100 gram weight the length of the stretched spring is 20 cm and for a 300 gram weight
the length of the stretched spring is 25 cm.
(a) What is the unstretched length of the spring?
(b) If the spring can only stretch to twice its unstretched length before it breaks, how much weight

can it hold?
11. Andrew is a submarine commander. He decides to surface his submarine to periscope depth. It takes

him 20 minutes to get from a depth of 400 feet to a depth of 50 feet.
(a) What was the submarine’s depth five minutes after it started surfacing?
(b) How much longer would it take at that rate to get all the way to the surface?

12. Kiersta’s phone has completely run out of battery power when she puts it on the charger. Ten
minutes later, when the phone is 40% recharged, Kiersta’s friend Danielle calls and Kiersta takes the
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phone off the charger to talk to her. When she hangs up 45 minutes later, her phone has 10% of its
charge left. Then she gets another call from her friend Kwan.
(a) How long can she spend talking to Kwan before the battery runs out again?
(b) If she puts the phone back on the charger afterward, how long will it take to recharge completely?

13. Marji is painting a 75-foot fence. She starts applying the first coat of paint at 2 PM, and by 2:10
she has painted 30 feet of the fence. At 2:15, her husband, who paints about 2

3 as fast as she does,
comes to join her.
(a) How much of the fence has Marji painted when her husband joins in?
(b) When will they have painted the whole fence?
(c) How long will it take them to apply the second coat of paint if they work together the whole

time?
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4.3 Introduction to Functions
Focusing on Rules, Tables and Graphs
Instead of purchasing a one-day ticket to the theme park, Joseph decided to pay by ride. Each ride costs
$2.00. To describe the amount of money Joseph will spend, several mathematical concepts can be used.

First, an expression can be written to describe the relationship between the cost per ride and the number
of rides, r. An equation can also be written if the total amount he wants to spend is known. An inequality
can be used if Joseph wanted to spend less than a certain amount.
Example 1: Using Joseph’s situation, write the following:
a. An expression representing his total amount spent
b. An equation that shows Joseph wants to spend exactly $22.00 on rides
c. An inequality that describes the fact that Joseph will not spend more than $26.00 on rides
Solution: The variable in this situation is the number of rides Joseph will pay for. Call this r.
a. 2(r)

b. 2(r) = 22

c. 2(r) ≤ 26

In addition to an expression, equation, or inequality, Joseph’s situation can be expressed in the form of a
function or a table.
Definition: A function is a relationship between two variables such that the input value has ONLY one
output value.

Writing Equations as Functions
A function is a set of ordered pairs in which the first coordinate, usually x, matches with exactly one
second coordinate, y. Equations that follow this definition can be written in function notation. The y
coordinate represents the dependent variable, meaning the answers of this variable depend upon what
is substituted for the other variable.
Consider Joseph’s equation m = 2r. Using function notation, the value of the equation (the money spent
m), is replaced with f (r). f represents the function name and (r)represents the variable. In this case
the parentheses do not mean multiplication – they separate the function name from the independent
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variable.

input

↓
f (x)︸︷︷︸ = y← output

f unction

box

Example 2: Rewrite the following equations in function notation.
a. y = 7x − 3

b. d = 65t

c. F = 1.8C + 32

Solution:
a. According to the definition of a function, y = f (x), so f (x) = 7x − 3.
b. This time the dependent variable is d. Function notation replaces the independent variable, so d =
f (t) = 65t.
c. F = f (C) = 1.8C + 32

Why Use Function Notation?
Why is it necessary to use function notation? The necessity stems from using multiple equations. Function
notation allows one to easily decipher between the equations. Suppose Joseph, Lacy, Kevin, and Alfred
all went to the theme park together and chose to pay $2.00 for each ride. Each person would have the
same equation m = 2r. Without asking each friend, we could not tell which equation belonged to whom.
By substituting function notation for the dependent variable, it is easy to tell which function belongs to
whom. By using function notation, it will be much easier to graph multiple lines.
Example 3: Write functions to represent the total each friend spent at the park.
Solution: J(r) = 2r represents Joseph’s total, L(r) = 2r represents Lacy, K(r) = 2r represents Kevin, and
A(r) = 2r represents Alfred’s total.

Using a Function to Generate a Table
A function really is an equation. Therefore, a table of values can be created by choosing values to represent
the independent variable. The answers to each substitution represent f (x).
Use Joseph’s function to generate a table of values. Because the variable represents the number of rides
Joseph will pay for, negative values do not make sense and are not included in the value of the independent
variable.

Table 4.2:

R J(r) = 2r

0 2(0) = 0
1 2(1) = 2
2 2(2) = 4
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Table 4.2: (continued)

R J(r) = 2r

3 2(3) = 6
4 2(4) = 8
5 2(5) = 10
6 2(6) = 12

As you can see the list cannot include every possibility. A table allows for precise organization of data.
It also provides an easy reference for looking up data and offers a set of coordinate points that can be
plotted to create a graphical representation of the function. A table does have limitations; namely it
cannot represent infinite amounts of data and does not always show the possibility of fractional values for
the independent variable.

Domain and Range of a Function

The set of all possible input values for the independent variable is called the domain. The domain can be
expressed in words, as a set, or as an inequality. The values resulting from the substitution of the domain
represents the range of a function.
The domain of Joseph’s situation will not include negative numbers because it does not make sense to ride
negative rides. He also cannot ride a fraction of a ride, so decimals and fractional values do not make sense
as input values. Therefore, the values of the independent variable r will be whole numbers beginning at
zero.
Domain: All whole numbers
The values resulting from the substitution of whole numbers are whole numbers times two. Therefore, the
range of Joseph’s situation is still whole numbers just twice as large.
Range: All whole numbers
Example 4: A tennis ball is bounced from a height and bounces back to 75% of its previous height. Write
its function and determine its domain and range.
Solution: The function of this situation is h(b) = 0.75b, where b represents the previous bounce height.
Domain: The previous bounce height can be any positive number, so b ≥ 0.
Range: The new height is 75% of the previous height, and therefore will also be any positive number
(decimal or whole number), so the range is all positive real numbers.
Multimedia Link For another look at the domain of a function, see the following video where the
narrator solves a sample problem from the California Standards Test about finding the domain of an
unusual function. Khan Academy CA Algebra I Functions (6:34)
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Figure 4.2: CA Algebra I: Functions (Watch Youtube Video)
http://www.ck12.org/flexbook/embed/view/88

Write a Function Rule
In many situations, data is collected by conducting a survey or an experiment. To visualize the data it is
arranged into a table. Most often, a function rule is needed to predict additional values of the independent
variable.
Example 5: Write a function rule for the table.

Number of CDs 2 4 6 8 10
Cost ($) 24 48 72 96 120

Solution: You pay $24 for 2 CDs, $48 for 4 CDs, $120 for 10 CDs. That means that each CD costs $12.
We can write the function rule.
Cost = $12 × number of CDs or f (x) = 12x

Example 6: Write a function rule for the table.

− 3 − 2 − 1 0 1 2 3
3 2 1 0 1 2 3

Solution: The values of the dependent variable are always the positive outcomes of the input values. This
relationship has a special name, the absolute value. The function rule looks like this: f (x) = |x|.

Represent a Real-World Situation with a Function
Let’s look at a real-world situation that can be represented by a function.
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Example 7: Maya has an internet service that currently has a monthly access fee of $11.95 and a
connection fee of $0.50 per hour. Represent her monthly cost as a function of connection time.
Solution: Let x = the number of hours Maya spends on the internet in one month and let y = Maya’s
monthly cost. The monthly fee is $11.95 with an hourly charge of $0.50.
The total cost = flat fee + hourly fee × number of hours. The function is y = f (x) = 11.95 + 0.50x

Practice Set
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. CK-12 Basic Algebra: Domain and Range of a Function (12:52)

Figure 4.3: Domain and Range of a Function (Watch Youtube Video)
http://www.ck12.org/flexbook/embed/view/454

1. Rewrite using function notation: y = 5
6 x − 2.

2. What is one benefit of using function notation?
3. Define domain.
4. True or false. Range is the set of all possible inputs for the independent variable.
5. Generate a table from −5 ≤ x ≤ 5 for f (x) = −(x)2 − 2
6. Use the following situation for question 6: Sheri is saving for her first car. She currently has $515.85
and is savings $62 each week.
(a) Write a function rule for the following situation:
(b) Can the domain be ‘‘all real numbers?” Explain your thinking.
(c) How many weeks would it take Sheri to save $1,795.00?
Identify the domain and range of the following functions.

7. Dustin charges $10 per hour for mowing lawns.
8. Maria charges $25 per hour for tutoring math, with a minimum charge of $15.
9. f (x) = 15x − 12
10. f (x) = 2x2 + 5
11. f (x) = 1

x
12. What is the range of the function y = x2 − 5 when the domain is -2, -1, 0, 1, 2?
13. What is the range of the function y = 2x − 3

4 when the domain is -2.5, 1.5, 5?
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14. Angie makes $6.50 per hour working as a cashier at the grocery store. Make a table of values that
shows her earning for input values 5, 10, 15, 20, 25, 30.

15. The area of a triangle is given by: A = 1
2bh. If the height of the triangle is 8 centimeters, make a

table of values that shows the area of the triangle for heights 1, 2, 3, 4, 5, and 6 centimeters.
16. Make a table of values for the function f (x) =

√
2x + 3 for input values -1, 0, 1, 2, 3, 4, 5.

17. Write a function rule for the table

3 4 5 6
9 16 25 36

18. Write a function rule for the table

hours 0 1 2 3
cost 15 20 25 30

19. Write a function rule for the table

0 1 2 3
24 12 6 3

20. Write a function that represents the number of cuts you need to cut a ribbon in x number of pieces.
21. Solomon charges a $40 flat rate and $25 per hour to repair a leaky pipe. Write a function that

represents the total fee charge as a function of hours worked. How much does Solomon earn for a 3
hour job?

22. Rochelle has invested $2500 in a jewelry making kit. She makes bracelets that she can sell for $12.50
each. How many bracelets does Rochelle need to make before she breaks even?

23. Make up a situation in which the domain is all real numbers but the range is all whole numbers.
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4.4 Functions as Graphs
Once a table has been created for a function, the next step is to visualize the relationship by graphing
the coordinates (independent value, dependent value). In previous courses, you have learned how to plot
ordered pairs on a coordinate plane. The first coordinate represents the horizontal distance from the origin
(the point where the axes intersect). The second coordinate represents the vertical distance from the origin.

To graph a coordinate point such as (4,2) we start at the origin.
Because the first coordinate is positive four, we move 4 units to the right.
From this location, since the second coordinate is positive two, we move 2 units up.

Example 1: Plot the following coordinate points on the Cartesian plane.
(a) (5, 3)
(b) (-2, 6)
(c) (3, -4)
(d) (-5, -7)
Solution: We show all the coordinate points on the same plot.
Notice that:
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For a positive x value we move to the right.
For a negative x value we move to the left.
For a positive y value we move up.
For a negative y value we move down.
When referring to a coordinate plane, also called a Cartesian plane, the four sections are called quadrants.
The first quadrant is the upper right section, the second quadrant is the upper left, the third quadrant is
the lower left and the fourth quadrant is the lower right.

Suppose we wanted to visualize Joseph’s total cost of riding at the park. Using the table below, the graph
can be constructed as (number of rides, total cost)

Table 4.3:

r J(r) = 2r

0 2(0) = 0
1 2(1) = 2
2 2(2) = 4
3 2(3) = 6
4 2(4) = 8
5 2(5) = 10
6 2(6) = 12
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The green dots represent the combination of (r, J(r)). The dots are not connected because the domain of
this function is all whole numbers. By connecting the points we are indicating that all values between the
ordered pairs are also solutions to this function. Can Joseph ride 21

2 rides? Of course not! Therefore, we
leave this situation as a scatter plot.
Example 2: Graph the function that has the following table of values.

Side of the Square 0 1 2 3 4
Area of the Square 0 1 4 9 16

Solution: The table gives us five sets of coordinate points:
(0, 0), (1, 1), (2, 4), (3, 9), (4, 16).
To graph the function, we plot all the coordinate points. Because the length of a square can be fractional
values, but not negative, the domain of this function is all positive real numbers, or x ≥ 0. This means
the ordered pairs can be connected with a smooth curve. It will continue forever in the positive direction,
shown by an arrow.

Writing a Function Rule Using a Graph
In many cases you are given a graph and asked to determine its function. From a graph, you can read pairs
of coordinate points that are on the curve of the function. The coordinate points give values of dependent
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and independent variables. These variables are related to each other by a rule. It is important we make
sure this rule works for all the points on the curve.
In this course you will learn to recognize different kinds of functions. There will be specific methods that
you can use for each type of function that will help you find the function rule. For now, we will look at
some basic examples and find patterns that will help us figure out the relationship between the dependent
and independent variables.
Example 3: The graph below shows the distance that an inchworm covers over time. Find the function
rule that shows how distance and time are related to each other.

Solution: Make table of values of several coordinate points to identify a pattern.

Time 0 1 2 3 4 5 6
Distance 0 1.5 3 4.5 6 7.5 9

We can see that for every second the distance increases by 1.5 feet. We can write the function rule as:
Distance = 1.5 × time
The equation of the function is f (x) = 1.5x

Analyze the Graph of a Real-World Situation

Graphs are used to represent data in all areas of life. You can find graphs in newspapers, political cam-
paigns, science journals and business presentations.
Here is an example of a graph you might see reported in the news. Most mainstream scientists believe
that increased emissions of greenhouse cases, particularly carbon dioxide, are contributing to the warming
of the planet. The graph below illustrates how carbon dioxide levels have increased as the world has
industrialized.
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From this graph, we can find the concentration of carbon dioxide found in the atmosphere in different
years.
1900 - 285 parts per million
1930 - 300 parts per million
1950 - 310 parts per million
1990 - 350 parts per million

Determining Whether a Relation is a Function

You saw that a function is a relation between the independent and the dependent variables. It is a rule
that uses the values of the independent variable to give the values of the dependent variable. A function
rule can be expressed in words, as an equation, as a table of values and as a graph. All representations are
useful and necessary in understanding the relation between the variables.
Definition: A relation is a set of ordered pairs. Mathematically, a function is a special kind of relation.
Definition: A function is a relation between two variables such that the independent value has EXACTLY
one dependent value.
This usually means that each x−value has only one y−value assigned to it. But, not all functions involve
x and y.
Consider the relation that shows the heights of all students in a class. The domain is the set of people in
the class and the range is the set of heights. Each person in the class cannot be more than one height at
the same time. This relation is a function because for each person there is exactly one height that belongs
to him or her.
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Notice that in a function, a value in the range can belong to more than one element in the domain, so more
than one person in the class can have the same height. The opposite is not possible, one person cannot
have multiple heights.
Example 4: Determine if the relation is a function.
a) (1, 3), (-1, -2), (3, 5), (2, 5), (3, 4)
b) (-3, 20), (-5, 25), (-1, 5), (7, 12), (9, 2)
Solution:
a) To determine whether this relation is a function, we must follow the definition of a function. Each
x−coordinate can have ONLY one y−coordinate. However, since the x−coordinate of 3 has two y−coordinates,
4 and 5, this relation is NOT a function.
b) Applying the definition of a function, each x−coordinate has only one y−coordinate. Therefore, this
relation is a function.

Determining Whether a Graph is a Function

One way to determine whether a relation is a function is to construct a flow chart linking each dependent
value to its matching independent value. Suppose, however, all you are given is the graph of the relation.
How can you determine whether it is a function?
You could organize the ordered pairs into a table or a flow chart, similar to the student and height situation.
This could be a lengthy process, but it is one possible way. A second way is to use the Vertical Line
Test. Applying this test gives a quick and effective visual to decide if the graph is a function.
Theorem: Part A) A relation is a function if there are no vertical lines that intersect the graphed relation
in more than one point.
Part B) If a graphed relation does not intersect a vertical line in more than one point, then that relation
is a function.
Is this graphed relation a function?
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By drawing a vertical line (the red line) through the graph, we can see that the vertical line intersects the
circle more than once. Therefore, this graph is NOT a function.
Here is a second example:

No matter where a vertical line is drawn through the graph, there will be only one intersection. Therefore,
this graph is a function.
Example 4: Determine if the relation is a function.

Solution: Using the Vertical Line Test, we can conclude the relation is a function.
For more information:
Watch this YouTube video giving step-by-step instructions of the Vertical Line Test. CK-12
Basic Algebra: Vertical Line Test (3:11)
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Figure 4.4: Vertical Line Test (Watch Youtube Video)
http://www.ck12.org/flexbook/embed/view/715

Practice Set

Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. CK-12 Basic Algebra: Functions as Graphs (9:34)

Figure 4.5: Functions as Graphs (Watch Youtube Video)
http://www.ck12.org/flexbook/embed/view/716

In 1 – 5, plot the coordinate points on the Cartesian plane.

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

Using the coordinate plane below, give the coordinates for a - e.
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6.

In 7 – 9, graph the relation on a coordinate plane. According to the situation, determine whether to
connect the ordered pairs with a smooth curve or leave as a scatterplot.
7.

X −10 −5 0 5 10
Y −3 −0.5 2 4.5 7

Table 4.4:

Side of cube (in inches) Volume of cube (in inches3)
0 0
1 1
2 8
3 27
4 64

Table 4.5:

Time (in hours) Distance (in miles)
-2 -50
-1 25
0 0
1 5
2 50

In 10 – 12, graph the function.

10. Brandon is a member of a movie club. He pays a $50 annual membership and $8 per movie.
11. f (x) = (x − 2)2

12. f (x) = 3.2x

In 13 – 16, determine if the relation is a function.

13. (1, 7), (2, 7), (3, 8), (4, 8), (5, 9)
14. (1, 1), (1, -1), (4, 2), (4, -2), (9, 3), (9, -3)
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15.

Age 20 25 25 30 35
Number of jobs by that age 3 4 7 4 2

16.

− 4 − 3 − 2 − 1 0
16 9 4 1 0

In 17 and 18, write a function rule for the graphed relation.

17.

18.

19. The students at a local high school took The Youth Risk Behavior Survey. The graph below shows
the percentage of high school students who reported that they were current smokers. A person
qualifies as a current smoker if he/she has smoked one or more cigarettes in the past 30 days. What
percentage of high-school students were current smokers in the following years?

1. 1991
2. 1996
3. 2004
4. 2005
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20. The graph below shows the average life-span of people based on the year in which they were born.
This information comes from the National Vital Statistics Report from the Center for Disease Control.
What is the average life-span of a person born in the following years?

1. 1940
2. 1955
3. 1980
4. 1995

21. The graph below shows the median income of an individual based on his/her number of years of
education. The top curve shows the median income for males and the bottom curve shows the
median income for females. (Source: US Census, 2003.) What is the median income of a male who
has the following years of education?

1. 10 years of education
2. 17 years of education
3. What is the median income of a female who has the same years of education?
4. 10 years of education
5. 17 years of education
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In 22 – 23, determine whether the graphed relation is a function.

22.

23.
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4.5 Graphing Linear Equations
Introduction
You’re stranded downtown late at night with only $8 in your pocket, and your home is 6 miles away. Two
cab companies serve this area; one charges $1.20 per mile with an additional $1 fee, and the other charges
$0.90 per mile with an additional $2.50 fee. Which cab will be able to get you home?

Graph a Linear Equation
Previously, we looked at ways to graph a function from a rule. A rule is a way of writing the relationship
between the two quantities we are graphing. In mathematics, we tend to use the words formula and
equation to describe the rules we get when we express relationships algebraically. Interpreting and
graphing these equations is an important skill that you’ll use frequently in math.
Example 1
A taxi costs more the further you travel. Taxis usually charge a fee on top of the per-mile charge to cover
hire of the vehicle. In this case, the taxi charges $3 as a set fee and $0.80 per mile traveled. Here is the
equation linking the cost in dollars (y) to hire a taxi and the distance traveled in miles (x).

y = 0.8x + 3

Graph the equation and use your graph to estimate the cost of a seven-mile taxi ride.
Solution
We’ll start by making a table of values. We will take a few values for x (0, 1, 2, 3, and 4), find the
corresponding y−values, and then plot them. Since the question asks us to find the cost for a seven-mile
journey, we need to choose a scale that can accommodate this.
First, here’s our table of values:

Table 4.6:

x y

0 3
1 3.8
2 4.6
3 5.4
4 6.2

And here’s our graph:
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To find the cost of a seven-mile journey, first we find x = 7 on the horizontal axis and draw a line up to
our graph. Next, we draw a horizontal line across to the y−axis and read where it hits. It appears to hit
around half way between y = 8 and y = 9. Let’s call it 8.5.
A seven mile taxi ride would cost approximately $8.50 ($8.60 exactly).
Here are some things you should notice about this graph and the formula that generated it:

• The graph is a straight line (this means that the equation is linear), although the function is discrete
and really just consists of a series of points.

• The graph crosses the y−axis at y = 3 (notice that there’s a + 3 in the equation—that’s not a
coincidence!). This is the base cost of the taxi.

• Every time we move over by one square we move up by 0.8 squares (notice that that’s also the
coefficient of x in the equation). This is the rate of charge of the taxi (cost per mile).

• If we move over by three squares, we move up by 3 × 0.8 squares.

Example 2
A small business has a debt of $500,000 incurred from start-up costs. It predicts that it can pay off the
debt at a rate of $85,000 per year according to the following equation governing years in business (x) and
debt measured in thousands of dollars (y).

y = −85x + 500

Graph the above equation and use your graph to predict when the debt will be fully paid.
Solution
First, we start with our table of values:

Table 4.7:

x y

0 500
1 415
2 330
3 245
4 160
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Then we plot our points and draw the line that goes through them:

Notice the scale we’ve chosen here. There’s no need to include any points above y = 500, but it’s still wise
to allow a little extra.
Next we need to determine how many years it takes the debt to reach zero, or in other words, what x−value
will make the y−value equal 0. We know it’s greater than four (since at x = 4 the y−value is still positive),
so we need an x−scale that goes well past x = 4. Here we’ve chosen to show the x−values from 0 to 12,
though there are many other places we could have chosen to stop.
To read the time that the debt is paid off, we simply read the point where the line hits y = 0 (the x−axis).
It looks as if the line hits pretty close to x = 6. So the debt will definitely be paid off in six years.
To see more simple examples of graphing linear equations by hand, see the Khan Academy video on graphing
lines at http://tinyurl.com/7m2o2ya. The narrator shows how to graph several linear equations, using
a table of values to plot points and then connecting the points with a line.

Graphs and Equations of Horizontal and Vertical Lines

Example 3
‘‘Mad-cabs” have an unusual offer going on. They are charging $7.50 for a taxi ride of any length within
the city limits. Graph the function that relates the cost of hiring the taxi (y) to the length of the journey
in miles (x).
To proceed, the first thing we need is an equation. You can see from the problem that the cost of a
journey doesn’t depend on the length of the journey. It should come as no surprise that the equation then,
does not have x in it. Since any value of x results in the same value of y(7.5), the value you choose for x
doesn’t matter, so it isn’t included in the equation. Here is the equation:
y = 7.5

The graph of this function is shown below. You can see that it’s simply a horizontal line.
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Any time you see an equation of the form ‘‘y = constant,” the graph is a horizontal line that intercepts
the y−axis at the value of the constant.
Similarly, when you see an equation of the form x = constant, then the graph is a vertical line that
intercepts the x−axis at the value of the constant. (Notice that that kind of equation is a relation, and not
a function, because each x−value (there’s only one in this case) corresponds to many (actually an infinite
number) y−values.)
Example 4
Plot the following graphs.
(a) y = 4

(b) y = −4
(c) x = 4

(d) x = −4

(a) y = 4 is a horizontal line that crosses the y−axis at 4.
(b) y = −4 is a horizontal line that crosses the y−axis at 4.
(c) x = 4 is a vertical line that crosses the x−axis at 4.
(d) x = −4 is a vertical line that crosses the x−axis at 4.
Example 5
Find an equation for the x−axis and the y−axis.
Look at the axes on any of the graphs from previous examples. We have already said that they intersect
at the origin (the point where x = 0 and y = 0). The following definition could easily work for each axis.
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x−axis: A horizontal line crossing the y−axis at zero.
y−axis: A vertical line crossing the x−axis at zero.
So using example 3 as our guide, we could define the x−axis as the line y = 0 and the y−axis as the line
x = 0.

Analyze Graphs of Linear Functions
We often use graphs to represent relationships between two linked quantities. It’s useful to be able to
interpret the information that graphs convey. For example, the chart below shows a fluctuating stock price
over ten weeks. You can read that the index closed the first week at about $68, and at the end of the
third week it was at about $62. You may also see that in the first five weeks it lost about 20% of its value,
and that it made about 20% gain between weeks seven and ten. Notice that this relationship is discrete,
although the dots are connected to make the graph easier to interpret.

Analyzing graphs is a part of life - whether you are trying to decide to buy stock, figure out if your
blog readership is increasing, or predict the temperature from a weather report. Many graphs are very
complicated, so for now we’ll start off with some simple linear conversion graphs. Algebra starts with basic
relationships and builds to more complicated tasks, like reading the graph above.
Example 6
Below is a graph for converting marked prices in a downtown store into prices that include sales tax. Use
the graph to determine the cost including sales tax for a $6.00 pen in the store.

To find the relevant price with tax, first find the correct pre-tax price on the x−axis. This is the point
x = 6.
Draw the line x = 6 up until it meets the function, then draw a horizontal line to the y−axis. This line
hits at y ≈ 6.75 (about three fourths of the way from y = 6 to y = 7).
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The approximate cost including tax is $6.75.

Example 7
The chart for converting temperature from Fahrenheit to Celsius is shown to the right. Use the graph to
convert the following:
a) 70◦ Fahrenheit to Celsius
b) 0◦ Fahrenheit to Celsius
c) 30◦ Celsius to Fahrenheit
d) 0◦ Celsius to Fahrenheit
Solution
a) To find 70◦ Fahrenheit, we look along the Fahrenheit-axis (in other words the x−axis) and draw the line
x = 70 up to the function. Then we draw a horizontal line to the Celsius-axis (y−axis). The horizontal line
hits the axis at a little over 20 (21 or 22).
70◦ Fahrenheit is approximately equivalent to 21◦ Celsius.
b) To find 0◦ Fahrenheit, we just look at the y−axis. (Don’t forget that this axis is simply the line x = 0.)
The line hits the y−axis just below the half way point between 15 and 20.
0◦ Fahrenheit is approximately equivalent to −18◦ Celsius.
c) To find 30◦ Celsius, we look up the Celsius-axis and draw the line y = 30 along to the function. When
this horizontal line hits the function, we draw a line straight down to the Fahrenheit-axis. The line hits
the axis at approximately 85.
30◦ Celsius is approximately equivalent to 85◦ Fahrenheit.
d) To find 0◦ Celsius, we look at the Fahrenheit-axis (the line y = 0). The function hits the x−axis just
right of 30.
0◦ Celsius is equivalent to 32◦ Fahrenheit.

Lesson Summary
• Equations with the variables y and x can be graphed by making a chart of values that fit the equation
and then plotting the values on a coordinate plane. This graph is simply another representation of
the equation and can be analyzed to solve problems.

• Horizontal lines are defined by the equation y = constant and vertical lines are defined by the equation
x = constant.

• Be aware that although we graph the function as a line to make it easier to interpret, the function
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may actually be discrete.

Review Questions
1. Make a table of values for the following equations and then graph them.

(a) y = 2x + 7
(b) y = 0.7x − 4
(c) y = 6 − 1.25x

2. ‘‘Think of a number. Multiply it by 20, divide the answer by 9, and then subtract seven from the
result.”

(a) Make a table of values and plot the function that represents this sentence.
(b) If you picked 0 as your starting number, what number would you end up with?
(c) To end up with 12, what number would you have to start out with?

3. Write the equations for the five lines (A through E) plotted in the graph below.

4. In the graph above, at what points do the following lines intersect?

(a) A and E
(b) A and D
(c) C and D
(d) B and the y−axis
(e) E and the x−axis
(f) C and the line y = x
(g) E and the line y = 1

2 x
(h) A and the line y = x + 3

5. At the airport, you can change your money from dollars into euros. The service costs $5, and for
every additional dollar you get 0.7 euros.

(a) Make a table for this and plot the function on a graph.
(b) Use your graph to determine how many euros you would get if you give the office $50.
(c) To get 35 euros, how many dollars would you have to pay?
(d) The exchange rate drops so that you can only get 0.5 euros per additional dollar. Now how

many dollars do you have to pay for 35 euros?

6. The graph below shows a conversion chart for converting between weight in kilograms and weight in
pounds. Use it to convert the following measurements.
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(a) 4 kilograms into weight in pounds
(b) 9 kilograms into weight in pounds
(c) 12 pounds into weight in kilograms
(d) 17 pounds into weight in kilograms

7. Use the graph from problem 6 to answer the following questions.
(a) An employee at a sporting goods store is packing 3-pound weights into a box that can hold 8

kilograms. How many weights can she place in the box?
(b) After packing those weights, there is some extra space in the box that she wants to fill with

one-pound weights. How many of those can she add?
(c) After packing those, she realizes she misread the label and the box can actually hold 9 kilograms.

How many more one-pound weights can she add?
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4.6 Graphing Using Intercepts
Introduction

Sanjit’s office is 25 miles from home, and in traffic he expects the trip home to take him an hour if he
starts at 5 PM. Today he hopes to stop at the post office along the way. If the post office is 6 miles from
his office, when will Sanjit get there?

If you know just one of the points on a line, you’ll find that isn’t enough information to plot the line on a
graph. As you can see in the graph above, there are many lines—in fact, infinitely many lines—that pass
through a single point. But what if you know two points that are both on the line? Then there’s only
one way to graph that line; all you need to do is plot the two points and use a ruler to draw the line that
passes through both of them.
There are a lot of options for choosing which two points on the line you use to plot it. In this lesson, we’ll
focus on two points that are rather convenient for graphing: the points where our line crosses the x−and
y−axes, or intercepts. We’ll see how to find intercepts algebraically and use them to quickly plot graphs.

Look at the graph above. The y−intercept occurs at the point where the graph crosses the y−axis. The
y−value at this point is 8, and the x−value is 0.
Similarly, the x−intercept occurs at the point where the graph crosses the x−axis. The x−value at this
point is 6, and the y−value is 0.
So we know the coordinates of two points on the graph: (0, 8) and (6, 0). If we’d just been given those
two coordinates out of the blue, we could quickly plot those points and join them with a line to recreate
the above graph.
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Note: Not all lines will have both an x−and a y−intercept, but most do. However, horizontal lines never
cross the x−axis and vertical lines never cross the y−axis.
For examples of these special cases, see the graph below.

Finding Intercepts by Substitution
Example 1
Find the intercepts of the line y = 13 − x and use them to graph the function.
Solution
The first intercept is easy to find. The y−intercept occurs when x = 0. Substituting gives us y = 13−0 = 13,
so the y−intercept is (0, 13).
Similarly, the x−intercept occurs when y = 0. Plugging in 0 for y gives us 0 = 13− x, and adding x to both
sides gives us x = 13. So (13, 0) is the x−intercept.
To draw the graph, simply plot these points and join them with a line.

Example 2
Graph the following functions by finding intercepts.
a) y = 2x + 3

b) y = 7 − 2x

c) 4x − 2y = 8

d) 2x + 3y = −6
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Solution
a) Find the y−intercept by plugging in x = 0 :

y = 2 · 0 + 3 = 3 − the y − intercept is (0, 3)

Find the x−intercept by plugging in y = 0 :

0 = 2x + 3 − subtract 3 f rom both sides :
−3 = 2x − divide by 2 :

−3
2

= x − the x − intercept is (−1.5, 0)

b) Find the y−intercept by plugging in x = 0 :

y = 7 − 2 · 0 = 7 − the y − intercept is (0, 7)

Find the x−intercept by plugging in y = 0 :

0 = 7 − 2x − subtract 7 f rom both sides :
−7 = −2x − divide by − 2 :
7
2

= x − the x − intercept is (3.5, 0)

c) Find the y−intercept by plugging in x = 0 :
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4 · 0 − 2y = 8
−2y = 8 − divide by − 2

y = −4 − the y − intercept is (0,−4)

Find the x−intercept by plugging in y = 0 :

4x − 2 · 0 = 8
4x = 8 − divide by 4 :

x = 2 − the x − intercept is (2, 0)

d) Find the y−intercept by plugging in x = 0 :

2 · 0 + 3y = −6
3y = −6 − divide by 3 :

y = −2 − the y − intercept is (0,−2)

Find the x−intercept by plugging in y = 0 :

2x + 3 · 0 = −6
2x = −6 − divide by 2 :

x = −3 − the x − intercept is (−3, 0)
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Finding Intercepts for Standard Form Equations Using the Cover-
Up Method
Look at the last two equations in the previous example. These equations are written in standard form.
Standard form equations are always written ‘‘coefficient times x plus (or minus) coefficient times y
equals value”. In other words, they look like this:

ax + by = c

where a has to be positive, but b and c do not.
There is a neat method for finding intercepts in standard form, often referred to as the cover-up method.
Example 3
Find the intercepts of the following equations:
a) 7x − 3y = 21

b) 12x − 10y = −15

c) x + 3y = 6

Solution
To solve for each intercept, we realize that at the intercepts the value of either x or y is zero, and so any
terms that contain that variable effectively drop out of the equation. To make a term disappear, simply
cover it (a finger is an excellent way to cover up terms) and solve the resulting equation.
a) To solve for the y−intercept we set x = 0 and cover up the x−term:

−3y = 21
y = −7 (0,−7) is the y − intercept.
Now we solve for the x−intercept:

7x = 21
x = 3 (3, 0) is the x − intercept.
b) To solve for the y−intercept (x = 0), cover up the x−term:

−10y = −15
y = 1.5 (0, 1.5) is the y − intercept.
Now solve for the x−intercept (y = 0):

12x = −15
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x = −5
4 (−1.25, 0) is the x − intercept.

c) To solve for the y−intercept (x = 0), cover up the x−term:

3y = 6
y = 2 (0, 2) is the y − intercept.
Solve for the y−intercept:

x = 6 (6, 0) is the x − intercept.
The graph of these functions and the intercepts is below:

To learn more about equations in standard form, try the Java applet at http://www.analyzemath.com/line/line.htm
(scroll down and click the ‘‘click here to start” button.) You can use the sliders to change the values of
a, b, and c and see how that affects the graph.

Solving Real-World Problems Using Intercepts of a Graph
Example 4
Jesus has $30 to spend on food for a class barbecue. Hot dogs cost $0.75 each (including the bun) and
burgers cost $1.25 (including the bun). Plot a graph that shows all the combinations of hot dogs and burgers
he could buy for the barbecue, without spending more than $30.
This time we will find an equation first, and then we can think logically about finding the intercepts.
If the number of burgers that Jesus buys is x, then the money he spends on burgers is 1.25x

If the number of hot dogs he buys is y, then the money he spends on hot dogs is 0.75y

So the total cost of the food is 1.25x + 0.75y.
The total amount of money he has to spend is $30, so if he is to spend it ALL, we can use the following
equation:

1.25x + 0.75y = 30
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We can solve for the intercepts using the cover-up method. First the y−intercept (x = 0):

0.75y = 30
y = 40 y − intercept: (0, 40)

Then the x−intercept (y = 0):

1.25x = 30
x = 24 x − intercept: (24, 0)

Now we plot those two points and join them to create our graph, shown here:

We could also have created this graph without needing to come up with an equation. We know that if
John were to spend ALL the money on hot dogs, he could buy 30

.75 = 40 hot dogs. And if he were to buy
only burgers he could buy 30

1.25 = 24 burgers. From those numbers, we can get 2 intercepts: (0 burgers, 40
hot dogs) and (24 burgers, 0 hot dogs). We could plot these just as we did above and obtain our graph
that way.
As a final note, we should realize that Jesus’ problem is really an example of an inequality. He can, in
fact, spend any amount up to $30. The only thing he cannot do is spend more than $30. The graph above
reflects this: the line is the set of solutions that involve spending exactly $30, and the shaded region shows
solutions that involve spending less than $30. We’ll work with inequalities some more in Chapter 6.

Lesson Summary

• A y−intercept occurs at the point where a graph crosses the y−axis (where x = 0) and an x−intercept
occurs at the point where a graph crosses the x−axis (where y = 0).

• The y−intercept can be found by substituting x = 0 into the equation and solving for y. Likewise,
the x−intercept can be found by substituting y = 0 into the equation and solving for x.

• A linear equation is in standard form if it is written as ‘‘positive coefficient times x plus coefficient
times y equals value”. Equations in standard form can be solved for the intercepts by covering up
the x (or y) term and solving the equation that remains.
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Review Questions
1. Find the intercepts for the following equations using substitution.

(a) y = 3x − 6
(b) y = −2x + 4
(c) y = 14x − 21
(d) y = 7 − 3x
(e) y = 2.5x − 4
(f) y = 1.1x + 2.2
(g) y = 3

8 x + 7
(h) y = 5

9 −
2
7 x

2. Find the intercepts of the following equations using the cover-up method.
(a) 5x − 6y = 15
(b) 3x − 4y = −5
(c) 2x + 7y = −11
(d) 5x + 10y = 25
(e) 5x − 1.3y = 12
(f) 1.4x − 3.5y = 7
(g) 3

5 x + 2y = 2
5

(h) 3
4 x − 2

3y = 1
5

3. Use any method to find the intercepts and then graph the following equations.
(a) y = 2x + 3
(b) 6(x − 1) = 2(y + 3)
(c) x − y = 5
(d) x + y = 8

4. At the local grocery store strawberries cost $3.00 per pound and bananas cost $1.00 per pound.
(a) If I have $10 to spend on strawberries and bananas, draw a graph to show what combinations

of each I can buy and spend exactly $10.
(b) Plot the point representing 3 pounds of strawberries and 2 pounds of bananas. Will that cost

more or less than $10?
(c) Do the same for the point representing 1 pound of strawberries and 5 pounds of bananas.

5. A movie theater charges $7.50 for adult tickets and $4.50 for children. If the theater takes in $900
in ticket sales for a particular screening, draw a graph which depicts the possibilities for the number
of adult tickets and the number of child tickets sold.

6. Why can’t we use the intercept method to graph the following equation? 3(x + 2) = 2(y + 3)
7. Name two more equations that we can’t use the intercept method to graph.
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