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Chapter 5

Graphing Linear Equations and
Functions

5.1 Slope and Rate of Change
Learning Objectives
• Find positive and negative slopes.
• Recognize and find slopes for horizontal and vertical lines.
• Understand rates of change.
• Interpret graphs and compare rates of change.

Introduction
Wheelchair ramps at building entrances must have a slope between 1

16 and
1
20 . If the entrance to a new

office building is 28 inches off the ground, how long does the wheelchair ramp need to be?
We come across many examples of slope in everyday life. For example, a slope is in the pitch of a roof, the
grade or incline of a road, or the slant of a ladder leaning on a wall. In math, we use the word slope to
define steepness in a particular way.

Slope =
distance moved vertically
distance moved horizontally

To make it easier to remember, we often word it like this:

Slope =
rise
run
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In the picture above, the slope would be the ratio of the height of the hill to the horizontal length of the
hill. In other words, it would be 3

4 , or 0.75.
If the car were driving to the right it would climb the hill - we say this is a positive slope. Any time you
see the graph of a line that goes up as you move to the right, the slope is positive.
If the car kept driving after it reached the top of the hill, it might go down the other side. If the car is
driving to the right and descending, then we would say that the slope is negative.

Here’s where it gets tricky: If the car turned around instead and drove back down the left side of the hill,
the slope of that side would still be positive. This is because the rise would be -3, but the run would be -4
(think of the x−axis - if you move from right to left you are moving in the negative x−direction). That
means our slope ratio would be −3−4 , and the negatives cancel out to leave 0.75, the same slope as before.
In other words, the slope of a line is the same no matter which direction you travel along it.

Find the Slope of a Line
A simple way to find a value for the slope of a line is to draw a right triangle whose hypotenuse runs
along the line. Then we just need to measure the distances on the triangle that correspond to the rise (the
vertical dimension) and the run (the horizontal dimension).
Example 1
Find the slopes for the three graphs shown.

Solution
There are already right triangles drawn for each of the lines - in future problems you’ll do this part yourself.
Note that it is easiest to make triangles whose vertices are lattice points (i.e. points whose coordinates
are all integers).
a) The rise shown in this triangle is 4 units; the run is 2 units. The slope is 4

2 = 2.
b) The rise shown in this triangle is 4 units, and the run is also 4 units. The slope is 4

4 = 1.
c) The rise shown in this triangle is 2 units, and the run is 4 units. The slope is 2

4 = 1
2 .
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Example 2
Find the slope of the line that passes through the points (1, 2) and (4, 7).
Solution
We already know how to graph a line if we’re given two points: we simply plot the points and connect
them with a line. Here’s the graph:

Since we already have coordinates for the vertices of our right triangle, we can quickly work out that the
rise is 7 − 2 = 5 and the run is 4 − 1 = 3 (see diagram). So the slope is 7−2

4−1 = 5
3 .

If you look again at the calculations for the slope, you’ll notice that the 7 and 2 are the y−coordinates
of the two points and the 4 and 1 are the x−coordinates. This suggests a pattern we can follow to get a
general formula for the slope between two points (x1, y1) and (x2, y2):
Slope between (x1, y1) and (x2, y2) = y2−y1

x2−x1

or m = ∆y
∆x

In the second equation the letter m denotes the slope (this is a mathematical convention you’ll see often)
and the Greek letter delta (∆) means change. So another way to express slope is change in y divided by
change in x. In the next section, you’ll see that it doesn’t matter which point you choose as point 1 and
which you choose as point 2.
Example 3
Find the slopes of the lines on the graph below.

Solution
Look at the lines - they both slant down (or decrease) as we move from left to right. Both these lines have
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negative slope.
The lines don’t pass through very many convenient lattice points, but by looking carefully you can see a
few points that look to have integer coordinates. These points have been circled on the graph, and we’ll
use them to determine the slope. We’ll also do our calculations twice, to show that we get the same slope
whichever way we choose point 1 and point 2.
For Line A:

(x1, y1) = (−6, 3) (x2, y2) = (5,−1) (x1, y1) = (5,−1) (x2, y2) = (−6, 3)

=
y2 − y1

x2 − x1
=

(−1) − (3)
(5) − (−6)

=
−4
11
≈ −0.364 m =

y2 − y1

x2 − x1
=

(3) − (−1)
(−6) − (5)

=
4
−11

≈ −0.364

For Line B

(x1, y1) = (−4, 6) (x2, y2) = (4,−5) (x1, y1) = (4,−5) (x2, y2) = (−4, 6)

m =
y2 − y1

x2 − x1
=

(−5) − (6)
(4) − (−4)

=
−11
8

= −1.375 m =
y2 − y1

x2 − x1
=

(6) − (−5)
(−4) − (4)

=
11
−8 = −1.375

You can see that whichever way round you pick the points, the answers are the same. Either way, Line A
has slope -0.364, and Line B has slope -1.375.
Khan Academy has a series of videos on finding the slope of a line, starting at http://tinyurl.com/7jklqx7.

Find the Slopes of Horizontal and Vertical lines
Example 4
Determine the slopes of the two lines on the graph below.

Solution
There are 2 lines on the graph: A(y = 3) and B(x = 5).
Let’s pick 2 points on line A—say, (x1, y1) = (−4, 3) and (x2, y2) = (5, 3)—and use our equation for slope:

m =
y2 − y1

x2 − x1
=

(3) − (3)
(5) − (−4)

=
0
9

= 0.
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If you think about it, this makes sense - if y doesn’t change as x increases then there is no slope, or rather,
the slope is zero. You can see that this must be true for all horizontal lines.
Horizontal lines (y = constant) all have a slope of 0.
Now let’s consider line B. If we pick the points (x1, y1) = (5,−3) and (x2, y2) = (5, 4), our slope equation is
m = y2−y1

x2−x1
= (4)−(−3)

(5)−(5)
= 7

0 . But dividing by zero isn’t allowed!

In math we often say that a term which involves division by zero is undefined. (Technically, the answer
can also be said to be infinitely large—or infinitely small, depending on the problem.)
Vertical lines (x = constant) all have an infinite (or undefined) slope.

Find a Rate of Change
The slope of a function that describes real, measurable quantities is often called a rate of change. In that
case the slope refers to a change in one quantity (y) per unit change in another quantity (x). (This is where
the equation m = ∆y

∆x comes in—remember that ∆y and ∆x represent the change in y and x respectively.)
Example 5
A candle has a starting length of 10 inches. 30 minutes after lighting it, the length is 7 inches. Determine
the rate of change in length of the candle as it burns. Determine how long the candle takes to completely
burn to nothing.
Solution
First we’ll graph the function to visualize what is happening. We have 2 points to start with: we know
that at the moment the candle is lit (time = 0) the length of the candle is 10 inches, and after 30 minutes
(time = 30) the length is 7 inches. Since the candle length depends on the time, we’ll plot time on the
horizontal axis, and candle length on the vertical axis.

The rate of change of the candle’s length is simply the slope of the line. Since we have our 2 points
(x1, y1) = (0, 10) and (x2, y2) = (30, 7), we can use the familiar version of the slope formula:

Rate of change =
y2 − y1

x2 − x1
=

(7 inches) − (10 inches)
(30 minutes) − (0 minutes) =

−3 inches
30 minutes = −0.1 inches per minute

Note that the slope is negative. A negative rate of change means that the quantity is decreasing with
time—just as we would expect the length of a burning candle to do.
To find the point when the candle reaches zero length, we can simply read the x−intercept off the graph
(100 minutes). We can use the rate equation to verify this algebraically:
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Length burned = rate × time
10 = 0.1 × 100

Since the candle length was originally 10 inches, our equation confirms that 100 minutes is the time taken.
Example 6
The population of fish in a certain lake increased from 370 to 420 over the months of March and April. At
what rate is the population increasing?
Solution
Here we don’t have two points from which we can get x− and y−coordinates for the slope formula. Instead,
we’ll need to use the alternate formula, m = ∆y

∆x .
The change in y−values, or ∆y, is the change in the number of fish, which is 420 − 370 = 50. The change
in x−values, ∆x, is the amount of time over which this change took place: two months. So ∆y

∆x = 50 fish
2 months ,

or 25 fish per month.

Interpret a Graph to Compare Rates of Change
Example 7
The graph below represents a trip made by a large delivery truck on a particular day. During the day the
truck made two deliveries, one taking an hour and the other taking two hours. Identify what is happening
at each stage of the trip (stages A through E).

Solution
Here are the stages of the trip:
a) The truck sets off and travels 80 miles in 2 hours.
b) The truck covers no distance for 2 hours.
c) The truck covers (120 − 80) = 40 miles in 1 hour.
d) The truck covers no distance for 1 hour.
e) The truck covers -120 miles in 2 hours.
Let’s look at each section more closely.
A. Rate of change = ∆y

∆x = 80 miles
2 hours = 40 miles per hour

Notice that the rate of change is a speed—or rather, a velocity. (The difference between the two is that
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velocity has a direction, and speed does not. In other words, velocity can be either positive or negative,
with negative velocity representing travel in the opposite direction. You’ll see the difference more clearly
in part E.)
Since velocity equals distance divided by time, the slope (or rate of change) of a distance-time graph is
always a velocity.
So during the first part of the trip, the truck travels at a constant speed of 40 mph for 2 hours, covering a
distance of 80 miles.
B. The slope here is 0, so the rate of change is 0 mph. The truck is stationary for one hour. This is the
first delivery stop.

C. Rate of change = ∆y
∆x = (120−80) miles

(4−3) hours = 40 miles per hour. The truck is traveling at 40 mph.

D. Once again the slope is 0, so the rate of change is 0 mph. The truck is stationary for two hours. This
is the second delivery stop. At this point the truck is 120 miles from the start position.

E. Rate of change = ∆y
∆x = (0−120) miles

(8−6) hours = −120 miles
2 hours = −60 miles per hour. The truck is traveling at negative

60 mph.
Wait – a negative speed? Does that mean that the truck is reversing? Well, probably not. It’s actually
the velocity and not the speed that is negative, and a negative velocity simply means that the distance
from the starting position is decreasing with time. The truck is driving in the opposite direction – back to
where it started from. Since it no longer has 2 heavy loads, it travels faster (60 mph instead of 40 mph),
covering the 120 mile return trip in 2 hours. Its speed is 60 mph, and its velocity is -60 mph, because it is
traveling in the opposite direction from when it started out.

Lesson Summary
• Slope is a measure of change in the vertical direction for each step in the horizontal direction. Slope
is often represented as ‘‘m”.

• Slope can be expressed as rise
run , or

∆y
∆x .

• The slope between two points (x1, y1) and (x2, y2) is equal to y2−y1
x2−x1

.
• Horizontal lines (where y = a constant) all have a slope of 0.
• Vertical lines (where x = a constant) all have an infinite (or undefined) slope.
• The slope (or rate of change) of a distance-time graph is a velocity.

Review Questions
1. Use the slope formula to find the slope of the line that passes through each pair of points.

(a) (-5, 7) and (0, 0)
(b) (-3, -5) and (3, 11)
(c) (3, -5) and (-2, 9)
(d) (-5, 7) and (-5, 11)
(e) (9, 9) and (-9, -9)
(f) (3, 5) and (-2, 7)
(g) (2.5, 3) and (8, 3.5)

2. For each line in the graphs below, use the points indicated to determine theslope.
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3. For each line in the graphs above, imagine another line with the same slope that passes through the
point (1, 1), and name one more point on that line.

4. The graph below is a distance-time graph for Mark’s three and a half mile cycle ride to school. During
this ride, he rode on cycle paths but the terrain was hilly. He rode slower up hills and faster down
them. He stopped once at a traffic light and at one point he stopped to mend a punctured tire. The
graph shows his distance from home at any given time. Identify each section of the graphaccordingly.
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5.2 Graphs Using Slope-Intercept Form
Learning Objectives
• Identify the slope and y−intercept of equations and graphs.
• Graph an equation in slope-intercept form.
• Understand what happens when you change the slope or intercept of a line.
• Identify parallel lines from their equations.

Introduction
The total profit of a business is described by the equation y = 15000x − 80000, where x is the number of
months the business has been running. How much profit is the business making per month, and what were
its start-up costs? How much profit will it have made in a year?

Identify Slope and y−intercept
So far, we’ve been writing a lot of our equations in slope-intercept form—that is, we’ve been writing
them in the form y = mx + b, where m and b are both constants. It just so happens that m is the slope
and the point (0, b) is the y−intercept of the graph of the equation, which gives us enough information to
draw the graph quickly.
Example 1
Identify the slope and y−intercept of the following equations.
a) y = 3x + 2

b) y = 0.5x − 3

c) y = −7x

d) y = −4
Solution
a) Comparing , we can see that m = 3 and b = 2. So y = 3x + 2 has a slope

of 3 and a y−intercept of (0, 2).
b) has a slope of 0.5 and a y−intercept of (0, -3).

Notice that the intercept is negative. The b−term includes the sign of the operator (plus or minus) in
front of the number—for example, y = 0.5x − 3 is identical to y = 0.5x + (−3), and that means that b is -3,
not just 3.
c) At first glance, this equation doesn’t look like it’s in slope-intercept form. But we can rewrite it as
y = −7x + 0, and that means it has a slope of -7 and a y−intercept of (0, 0). Notice that the slope is
negative and the line passes through the origin.

197 www.ck12.org

http://www.ck12.org


d) We can rewrite this one as y = 0x − 4, giving us a slope of 0 and a y−intercept of (0, -4). This is a
horizontal line.
Example 2
Identify the slope and y−intercept of the lines on the graph shown below.

The intercepts have been marked, as well as some convenient lattice points that the lines pass through.
Solution
a) The y−intercept is (0, 5). The line also passes through (2, 3), so the slope is ∆y

∆x = −2
2 = −1.

b) The y−intercept is (0, 2). The line also passes through (1, 5), so the slope is ∆y
∆x = 3

1 = 3.

c) The y−intercept is (0, -1). The line also passes through (2, 3), so the slope is ∆y
∆x = 4

2 = 2.

d) The y−intercept is (0, -3). The line also passes through (4, -4), so the slope is ∆y
∆x = −1

4 = −1
4 or

-0.25.

Graph an Equation in Slope-Intercept Form

Once we know the slope and intercept of a line, it’s easy to graph it. Just remember what slope means.
Let’s look back at this example from a previous lesson.
Ali is trying to work out a trick that his friend showed him. His friend started by asking him to think of a
number, then double it, then add five to the result. Ali has written down a rule to describe the first part of
the trick. He is using the letter x to stand for the number he thought of and the letter y to represent the
final result of applying the rule. He wrote his rule in the form of an equation: y = 2x + 5.
Help him visualize what is going on by graphing the function that this rule describes.
In that example, we constructed a table of values, and used that table to plot some points to create our
graph.
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We also saw another way to graph this equation. Just by looking at the equation, we could see that the
y−intercept was (0, 5), so we could start by plotting that point. Then we could also see that the slope was
2, so we could find another point on the graph by going over 1 unit and up 2 units. The graph would then
be the line between those two points.

Here’s another problem where we can use the same method.
Example 3
Graph the following function: y = −3x + 5

Solution
To graph the function without making a table, follow these steps:

1. Identify the y−intercept: b = 5
2. Plot the intercept: (0, 5)
3. Identify the slope: m = −3. (This is equal to −31 , so the rise is -3 and the run is 1.)
4. Move over 1 unit and down 3 units to find another point on the line: (1, 2)
5. Draw the line through the points (0, 5) and (1, 2).
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Notice that to graph this equation based on its slope, we had to find the rise and run—and it was easiest
to do that when the slope was expressed as a fraction. That’s true in general: to graph a line with a
particular slope, it’s easiest to first express the slope as a fraction in simplest form, and then read off the
numerator and the denominator of the fraction to get the rise and run of the graph.
Example 4
Find integer values for the rise and run of the following slopes, then graph lines with corresponding slopes.
a) m = 3

b) m = −2
c) m = 0.75

d) m = −0.375

Solution
a)

b)
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c)

d)

Changing the Slope or Intercept of a Line

The following graph shows a number of lines with different slopes, but all with the same y−intercept: (0,
3).

You can see that all the functions with positive slopes increase as we move from left to right, while all
functions with negative slopes decrease as we move from left to right. Another thing to notice is that the
greater the slope, the steeper the graph.
This graph shows a number of lines with the same slope, but different y−intercepts.
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Notice that changing the intercept simply translates (shifts) the graph up or down. Take a point on the
graph of y = 2x, such as (1, 2). The corresponding point on y = 2x + 3 would be (1, 5). Adding 3 to the
y−intercept means we also add 3 to every other y−value on the graph. Similarly, the corresponding point
on the y = 2x−3 line would be (1, -1); we would subtract 3 from the y−value and from every other y−value.
Notice also that these lines all appear to be parallel. Are they truly parallel?
To answer that question, we’ll use a technique that you’ll learn more about in a later chapter. We’ll
take 2 of the equations—say, y = 2x and y = 2x + 3—and solve for values of x and y that satisfy both
equations. That will tell us at what point those two lines intersect, if any. (Remember that parallel lines,
by definition, are lines that don’t intersect.)
So what values would satisfy both y = 2x and y = 2x + 3? Well, if both of those equations were true, then
y would be equal to both 2x and 2x + 3, which means those two expressions would also be equal to each
other. So we can get our answer by solving the equation 2x = 2x + 3.
But what happens when we try to solve that equation? If we subtract 2x from both sides, we end up with
0 = 3. That can’t be true no matter what x equals. And that means that there just isn’t any value for x
that will make both of the equations we started out with true. In other words, there isn’t any point where
those two lines intersect. They are parallel, just as we thought.
And we’d find out the same thing no matter which two lines we’d chosen. In general, since changing the
intercept of a line just results in shifting the graph up or down, the new line will always be parallel to the
old line as long as the slope stays the same.
Any two lines with identical slopes are parallel.

Further Practice
To get a better understanding of what happens when you change the slope or the y−intercept of a linear
equation, try playing with the Java applet athttp://standards.nctm.org/document/eexamples/chap7/
7.5/index.htm. http://tinyurl.com/7laf6oh.

Lesson Summary
• A common form of a line (linear equation) is slope-intercept form: y = mx + b, where m is the
slope and the point (0, b) is the y−intercept
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• Graphing a line in slope-intercept form is a matter of first plotting the y−intercept (0, b), then finding
a second point based on the slope, and using those two points to graph the line.

• Any two lines with identical slopes are parallel.

Review Questions
1. Identify the slope and y−intercept for the following equations.

(a) y = 2x + 5
(b) y = −0.2x + 7
(c) y = x
(d) y = 3.75

2. Identify the slope of the followinglines.

3. Identify the slope and y−intercept for the followingfunctions.

4. Plot the following functions on a graph.
(a) y = 2x + 5
(b) y = −0.2x + 7
(c) y = x
(d) y = 3.75

5. Which two of the following lines are parallel?
(a) y = 2x + 5
(b) y = −0.2x + 7
(c) y = x
(d) y = 3.75
(e) y = −1

5 x − 11
(f) y = −5x + 5
(g) y = −3x + 11
(h) y = 3x + 3.5

6. What is the y−intercept of the line passing through (1, -4) and (3, 2)?
7. What is the y−intercept of the line with slope -2 that passes through (3, 1)?
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8. Line A passes through the points (2, 6) and (-4, 3). Line B passes through the point (3, 2.5), and is
parallel to line A

(a) Write an equation for line A in slope-intercept form.
(b) Write an equation for line B in slope-intercept form.

9. Line C passes through the points (2, 5) and (1, 3.5). Line D is parallel to line C, and passes through
the point (2, 6). Name another point on line D. (Hint: you can do this without graphing or finding
an equation for either line.)
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5.3 Linear Function Graphs
So far, the term function has been used to describe many of the equations we have been graphing. The
concept of a function is extremely important in mathematics. Not all equations are functions. In order to
be a function, for each value of x there is one and only one value for y.
Definition: A function is a relationship between two variables such that the input value has ONLY one
unique output value.
Recall from a previous lesson that a function rule replaces the variable y with its function name, usually
f (x). Remember that these parentheses do not mean multiplication. They separate the function name
from the independent variable, x.

input

↓
f (x)︸︷︷︸ = y← output

f unction

box

f (x) is read ‘‘the function f of x” or simply ‘‘ f of x.”
If the function looks like this: h(x) = 3x − 1, it would be read h of x equals 3 times x minus 1.

Using Function Notation
Function notation allows you to easily see the input value for the independent variable inside the paren-
theses.
Example: Consider the function f (x) = −1

2 x2

Evaluate f (4).
Solution: The value inside the parentheses is the value of the variable x. Use the Substitution Property
to evaluate the function for x = 4.

f (4) = −1
2
(42)

f (4) = −1
2
· 16

f (4) = −8

To use function notation, the equation must be written in terms of x. This means that the y−variable must
be isolated on one side of the equal sign.
Example: Rewrite 9x + 3y = 6 using function notation.
Solution: The goal is to rearrange this equation so the equation looks like y =. Then replace y = with
f (x) =.

9x + 3y = 6 Subtract 9x from both sides.
3y = 6 − 9x Divide by 3.

y =
6 − 9x

3
= 2 − 3x

f (x) = 2 − 3x
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Functions as Machines

You can think of a function as a machine. You start with an input (some value), the machine performs
the operations (it does the work), and your output is the answer. For example, f (x) = 3x + 2 takes some
number, x, multiplies it by 3 and adds two. As a machine, it would look like this:

When you use the function machine to evaluate f (2), the solution is f (2) = 8.
Example 1: A function is defined as f (x) = 6x − 36. Determine the following:
a) f (2)

b) f (p)

Solution:
a) Substitute x = 2 into the function f (x) : f (2) = 6 · 2 − 36 = 12 − 36 = −24

b) Substitute x = p into the function f (x) : f (p) = 6p + 36

Graphing Linear Functions

You can see that the notation f (x) = and y = are interchangeable. This means you can substitute the
notation y = for f (x) = and use all the concepts you have learned this chapter.

Graph f (x) =
1
3

x + 1

Replace f (x) = with y =

y =
1
3

x + 1

This equation is in slope-intercept form. You can now graph the function by graphing the y−intercept and
using the slope as a set of directions to find your second coordinate.
Example: Graph f (x) = 3x+5

4

Solution: The first step is to rewrite the single fraction as two separate fractions.

f (x) =
3x + 5

4
=

3
4

x +
5
4

This equation is in slope-intercept form. The y−intercept is at the ordered pair (0, 1.25) and the slope is
rise
run = 3

4 . Beginning at the y−intercept and using the slope to find a second coordinate, you get the graph
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Analyzing Graphs of Real World Linear Functions

The previous graph, written by T. Barron and S. Katsberg from the University of Georgia http://jwilson.coe.uga.edu/emt668/EMAT6680.Folders/Barron/unit/Lesson%204/4.html,
shows the relationship between the salary (in thousands of dollars) and the taxes paid (in thousands of
dollars) in red. The blue function represents a direct variation situation in which the constant of variation
(or the slope) is 0.30, or a 30% tax rate. This direct variation represents a flat tax of 30%.
The red line has three slopes. The first line from $0 to $15,000 has a slope of 0.20, or 20%. The second
portion of the line from $15,000 to $45,000 has a slope of 0.25, or 25% tax rate. The slope of the line
greater than $45,000 of salary is 0.35, or 35%.
Suppose you wanted to compare the amount of taxes you would pay if your salary was $60,000. If the blue
line was blue(s) and the red line was red(s), then you would evaluate each function for s = 60, 000.
Using the graph, blue(60) = 18 and red(60) = 15. Therefore, you would pay more taxes with the blue line
tax rate than the pink line tax rate. We will look at how to use graphs as a problem-solving strategy in
the next lesson.
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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: Linear Function Graphs (11:49)

Figure 5.1: Linear Function Graphs (Watch Youtube Video)

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

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

1. How is f (x) read?
2. What does function notation allow you to do? Why is this helpful?
3. Define function. How can you tell if a graph is a function?

In exercises 4-7, tell whether the graph is a function. Explain your reasoning.

4.

5.
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6.

7.

Rewrite each equation using function notation.

8. y = 7x − 21
9. 6x + 8y = 36
10. x = 9y + 3
11. y = 6
12. d = 65t + 100
13. F = 1.8C + 32
14. s = 0.10(m) + 25, 000

For each of the following functions evaluate f (−3); f (7); f (0), and f (z):

15. f (x) = −2x + 3
16. f (x) = 0.7x + 3.2
17. f (x) = 5(2−x)

11
18. f (t) = 1

2 t2 + 4
19. f (x) = 3 − 1

2 x
20. The roasting guide for a turkey suggests cooking for 100 minutes plus an additional 8 minutes per

pound.
(a) Write a function for the roasting time, given the turkey weight in pounds (x).
(b) Determine the time needed to roast a 10-lb turkey.
(c) Determine the time needed to roast a 27-lb turkey.
(d) Determine the maximum size turkey you could roast in 41

2 hours.
21. F(C) = 1.8C + 32 is the function used to convert Celsius to Fahrenheit. Find F(100) and explain

what it represents.
22. A prepaid phone card comes with $20 worth of calls. Calls cost a flat rate of $0.16 per minute. Write

the value of the card as a function of minutes per calls. Use a function to determine the number of
minutes of phone calls you can make with the card.

23. You can burn 330 calories during one hour of bicycling. Write this situation using b(h) as the function
notation. Evaluate b(0.75) and explain its meaning.
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24. Sadie has a bank account with a balance of $650.00. She plans to spend $55 per week.
(a) Write this using function notation.
(b) Evaluate her account after 10 weeks. What can you conclude?
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5.4 Problem-Solving Strategies: Read a Graph;
Make a Graph

Graphing is a very useful tool when analyzing a situation. This lesson will focus on using graphs to help
solve linear situations that occur in real life.

Remember the 4-Step Problem-Solving Plan:
1. Understand the problem and underline or highlight key information.
2. Translate the problem and devise a method to solve the problem.
3. Carry out the plan and solve the problem.
4. Check and interpret your answer. Does it make sense?

Example: 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: Begin by translating the sentence into an algebraic equation:

cell phone = $60, calling plan = $40 per month

Let m =the number of months and t =total cost. The equation becomes

t(m) = 60 + 40m

You could use guess and check or solve this equation. However, this lesson focuses on using a graph to
problem-solve. This equation is in slope-intercept form. By graphing the line of this equation, you will
find all the ordered pairs that are solutions to the cell phone problem.

Finding the cost at month 9, you can see the cost is approximately $425.00. To check if this is approximately
correct, substitute 9 in for the variable m.
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Phone = $60
Calling plan = $40 × 9 = $360
Total cost = $420.

Our answer, $425.00 is approximately equal to the exact solution $420.00
Example: Christine took one hour to read 22 pages of ‘‘Harry Potter and the Order of the Phoenix.” She
has 100 pages left to read in order to finish the book. Assuming that she reads at a constant rate of pages
per hour, how much time should she expect to spend reading in order to finish the book?

Solution: We do not have enough information to write an equation. We do not know the slope or the
y−intercept. However, we have two points we can graph. We know that if Christine had never picked up
the book, she would have read zero pages. So it takes Christine 0 hours to read 0 pages. We also know it
took Christine one hour to read 22 pages. The two coordinates we can graph are (0, 0) and (1, 22).

Using the graph and finding 100 pages, you can determine it will take Christine about 4.5 hours to read
100 pages.
You can also think of this as a direct variation situation and solve it by writing a proportion.

22 pages
1 hour

=
100 pages

h hours

By using the Cross Product Property, you can find out h ≈ 4.55. It will take Christine about 4.55 hours to
read 100 pages, which is very close to your original estimate of 4.5 hours.
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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: Word Problem Solving 4 (10:05)

Figure 5.2: Word Problem Solving 4 (Watch Youtube Video)

http://www.youtube.com/v/5EdbPz1ZVn0?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

1. Using the following graph, determine these values:
(a) The amount of earnings after 40 hours
(b) How many hours it takes to earn $250.00
(c) The slope of the line and what it represents
(d) The y−intercept of the line and what it represents

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. It is known from
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physics that within certain weight limits, the function that describes how much a spring stretches
with different weights is a linear function. What is the length of the spring when no weights are
attached?

3. 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. How much will this membership cost a member by the end of the year?

4. 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. What was the original length of the candle?

5. 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 550 pages measure 1.25 inches. What is the thickness of one page
of the phone book?

6. 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. How many glasses of lemonade must they sell to break
even?

7. The tip for a $78.00 restaurant bill is $9.20. What is the tip for a $21.50 meal?
8. Karen left her house and walked at a rate of 4 miles/hour for 30 minutes. She realized she was late
for school and began to jog at a rate of 5.5 miles/hour for 25 minutes. Using a graph, determine how
far she is from her house at the end of 45 minutes.
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5.5 Writing Linear Equations in Slope-Intercept
Form

Previously, you learned how to graph solutions to two-variable equations in slope-intercept form. This
lesson focuses on how to write an equation for a graphed line. There are two things you will need from the
graph to write the equation in slope-intercept form:

1. The y−intercept of the graph and
2. The slope of the line.

Having these two things will allow you to make the appropriate substitutions in the slope-intercept formula.
Recall from the last chapter,
Slope-intercept form: y = (slope)x + (y − intercept) or y = mx + b

Example 1: Write the equation for a line with a slope of 4 and a y−intercept (0, -3).
Solution: Slope-intercept form needs two things: the slope and y−intercept. To write the equation, you
substitute the values into the formula.

y = (slope)x + (y − intercept)
y = 4x + −3
y = 4x − 3

You can also use a graphed line to determine the slope and y−intercept.
Example 2: Use the graph below to write its equation in slope-intercept form.

Solution: The y−intercept is (0, 2). Using the slope triangle, you can determine the slope is rise
run = +3

+1 = 3
1 .

Substituting the value 2 for b and the value 3 for m, the equation for this line is y = 3x + 2.

Writing an Equation Given the Slope and a Point
Sometimes it may be difficult to determine the y−intercept. Perhaps the y−intercept is rational instead of
an integer. Maybe you don’t know the y−intercept. All you have is the slope and an ordered pair. You
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can use this information to write the equation in slope-intercept form. To do so, you will need to follow
several steps.
Step 1: Begin by writing the formula for slope-intercept form y = mx + b.
Step 2: Substitute the given slope for m.
Step 3: Use the ordered pair you are given (x, y), substitute these values for the variables x and y in the
equation.
Step 4: Solve for b (the y−intercept of the graph).
Step 5: Rewrite the original equation in step 1, substituting the slope for m and the y−intercept for b.
Example 3: Write an equation for a line with slope of 4 that contains the ordered pair (-1, 5).
Solution:
Step 1: Begin by writing the formula for slope-intercept form.

y = mx + b

Step 2: Substitute the given slope for m.

y = 4x + b

Step 3: Use the ordered pair you are given (-1, 5), substitute these values for the variables x and y in the
equation.

5 = (4)(−1) + b

Step 4: Solve for b (the y−intercept of the graph).

5 = −4 + b

5 + 4 = −4 + 4 + b

9 = b

Step 5: Rewrite y = mx + b, substituting the slope for m and the y−intercept for b

y = 4x + 9

Example 4: Write the equation for a line with a slope of -3 containing the point (3, -5).
Solution: Using the five-steps from above:

y = (slope)x + (y − intercept)
y = −3x + b

−5 = −3(3) + b

−5 = −9 + b

4 = b

y = −3x + 4
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Writing an Equation Given Two Points
In many cases, especially real-world situations, you are not given the slope nor are you given the y−intercept.
You might only have two points to use to determine the equation of the line.
To find an equation for a line between two points, you need two things:

1. The y−intercept of the graph; and
2. The slope of the line.

Previously, you learned how to determine the slope between two points. Let’s repeat the formula here:
The slope between any two points (x1, y1) and (x2, y2) is: slope = y2−y1

x2−x1

The procedure for determining a line given two points is the same five-step process as writing an equation
given the slope and a point.
Example 5: Write the equation for the line containing the points (3, 2) and (-2, 4).
Solution: You need the slope of the line. Find the line’s slope by using the formula. Choose one ordered
pair to represent (x1, y1) and the other ordered pair to represent (x2, y2).

slope =
y2 − y1

x2 − x1
=

4 − 2
−2 − 3

=
−2
5

Now use the five-step process to find the equation for this line.
Step 1: Begin by writing the formula for slope-intercept form.

y = mx + b

Step 2: Substitute the given slope for m.

y =
−2
5

x + b

Step 3: Use one of the ordered pairs you are given (-2, 4), substitute these values for the variables x and
y in the equation.

4 =
(−2

5

)
(−2) + b

Step 4: Solve for b (the y−intercept of the graph).

4 =
4
5

+ b

4 − 4
5

=
4
5
− 4

5
+ b

16
5

= b

Step 5: Rewrite y = mx + b, substituting the slope for m and the y−intercept for b.

y =
−2
5

x +
16
5

Example 6: Write the equation for a line containing the points (-4, 1) and (-2, 3).
Solution:
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1. Start with the slope–intercept form of the line y = mx + b.
2. Find the slope of the line. m = y2−y1

x2−x1
= 3−1
−2−(−4) = 2

2 = 1
3. Substitute the value of slope for m : y = (1)x + b
4. Substitute the coordinate (-2, 3) into the equation for the variables x and y : 3 = −2 + b⇒ b = 5
5. Rewrite the equation, substituting the slope for m and the y−intercept for b. y = x + 5

Writing a Function in Slope-Intercept Form
Remember that a linear function has the form f (x) = mx + b. Here f (x) represents the y values of the
equation or the graph. So y = f (x) and they are often used interchangeably. Using the functional notation
in an equation often provides you with more information.
For instance, the expression f (x) = mx + b shows clearly that x is the independent variable because you
substitute values of x into the function and perform a series of operations on the value of x in order to
calculate the values of the dependent variable, y.

In this case when you substitute x into the function, the function tells you to multiply it by m and then
add b to the result. This process generates all the values of y you need.
Example 7: Consider the function f (x) = 3x − 4. Find f (2), f (0), and f (−1).
Solution: Each number in parentheses is a value of x that you need to substitute into the equation of the
function.

f (2) = 2; f (0) = −4; and f (−1) = −7

Function notation tells you much more than the value of the independent variable. It also indicates a point
on the graph. For example, in the above example, f (−1) = −7. This means the ordered pair (-1, -7) is
a solution to f (x) = 3x − 4 and appears on the graphed line. You can use this information to write an
equation for a function.
Example 8: Write an equation for a line with m = 3.5 and f (−2) = 1.
Solution: You know the slope and you know a point on the graph (-2, 1). Using the methods presented
in this lesson, write the equation for the line.
Begin with slope-intercept form

y = mx + b

Substitute the value for the slope. y = 3.5x + b

Use the ordered pair to solve for b. 1 = 3.5(−2) + b

b = 8
Rewrite the equation. y = 3.5x + 8

or f (x) = 3.5x + 8
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Solve Real-World Problems Using Linear Models
Let’s apply the methods we just learned to a few application problems that can be modeled using a linear
relationship.
Example 9: Nadia has $200 in her savings account. She gets a job that pays $7.50 per hour and she deposits
all her earnings in her savings account. Write the equation describing this problem in slope–intercept form.
How many hours would Nadia need to work to have $500 in her account?

Solution: Begin by defining the variables:
y = amount of money in Nadia’s savings account
x = number of hours
The problem gives the y−intercept and the slope of the equation.
We are told that Nadia has $200 in her savings account, so b = 200.
We are told that Nadia has a job that pays $7.50 per hour, so m = 7.50.
By substituting these values in slope–intercept form y = mx + b, we obtain y = 7.5x + 200.
To answer the question, substitute $500 for the value of y and solve.

500 = 7.5x + 200⇒ 7.5x = 300⇒ x = 40

Nadia must work 40 hours if she is to have $500 in her account.
Example 10: A stalk of bamboo of the family Phyllostachys nigra grows at steady rate of 12 inches per
day and achieves its full height of 720 inches in 60 days. Write the equation describing this problem in
slope–intercept form. How tall is the bamboo 12 days after it started growing?
Solution: Define the variables.
y = the height of the bamboo plant in inches
x = number of days
The problem gives the slope of the equation and a point on the line.
The bamboo grows at a rate of 12 inches per day, so m = 12.
We are told that the plant grows to 720 inches in 60 days, so we have the point (60, 720).

Start with the slope-intercept form of the line. y = mx + b

Substitute 12 for the slope. y = 12x + b

Substitute the point (60, 720). 720 = 12(60) + b⇒ b = 0
Substitute the value of b back into the equation. y = 12x

To answer the question, substitute the value x = 12 to obtain y = 12(12) = 144 inches.
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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: Linear Equations in Slope Intercept Form (14:58)

Figure 5.3: Linear Equations in Slope Intercept Form (Watch Youtube Video)

http://www.youtube.com/v/5fkh01mClLU?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

1. What is the formula for slope-intercept form? What do the variables m and b represent?
2. What are the five steps needed to determine the equation of a line given the slope and a point on
the graph (not the y−intercept)?

3. What is the first step of finding the equation of a line given two points?

Find the equation of the line in slope–intercept form.

4. The line has slope of 7 and y−intercept of -2.
5. The line has slope of -5 and y−intercept of 6.
6. The line has slope = −2 and a y−intercept = 7.
7. The line has slope = 2

3 and a y−intercept = 4
5 .

8. The line has slope of −1
4 and contains point (4, -1).

9. The line has slope of 2
3 and contains point

(
1
2 , 1

)
.

10. The line has slope of -1 and contains point
(
4
5 , 0

)
.

11. The line contains points (2, 6) and (5, 0).
12. The line contains points (5, -2) and (8, 4).
13. The line contains points (3, 5) and (-3, 0).
14. The slope of the line is −2

3 and the line contains point (2, -2).
15. The slope of the line is –3 and the line contains point (3, -5).
16. The line contains points (10, 15) and (12, 20)
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17.

18.

19.
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20.

Find the equation of the linear function in slope–intercept form.

21. m = 5, f (0) = −3
22. m = −2 and f (0) = 5
23. m = −7, f (2) = −1
24. m = 1

3 , f (−1) = 2
3

25. m = 4.2, f (−3) = 7.1
26. f

(
1
4

)
= 3

4 , f (0) = 5
4

27. f (1.5) = −3, f (−1) = 2
28. f (−1) = 1 and f (1) = −1
29. To buy a car, Andrew puts a down payment of $1500 and pays $350 per month in installments. Write

an equation describing this problem in slope-intercept form. How much money has Andrew paid at
the end of one year?

30. 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, write an equation describing this problem in slope-intercept form. What was the height of the
rose when Anne planted it?

31. Ravi hangs from a giant exercise 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?

32. Petra is testing a bungee cord. She ties one end of the bungee cord to the top of a bridge and to
the other end she ties different weights and measures how far the bungee stretches. She finds that
for a weight of 100 lbs., the bungee stretches to 265 feet and for a weight of 120 lbs., the bungee
stretches to 275 feet. Physics tells us that in a certain range of values, including the ones given here,
the amount of stretch is a linear function of the weight. Write the equation describing this problem
in slope–intercept form. What should we expect the stretched length of the cord to be for a weight
of 150 lbs?
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5.6 Writing Linear Equations in Point-Slope Form
Equations can be written in many forms. The last lesson taught you how to write equations of lines in
slope-intercept form. This lesson will provide a second way to write an equation of a line: point-slope
form.
The line between any two points (x1, y1) and (x2, y2) can be written in the following equation: y − y1 =
m(x − x1).
To write an equation in point-slope form, you need two things:

1. The slope of the line and
2. A point on the line

Example 1: Write an equation for a line containing (9, 3) and (4, 5).
Solution: Begin by finding the slope.

slope =
y2 − y1

x2 − x1
=

5 − 3
4 − 9

=
−2
5

Instead of trying to find b (the y−intercept), you will use the point-slope formula.

y − y1 = m(x − x1)

y − 3 =
−2
5

(x − 9)

It doesn’t matter which point you use.
You could also use the other ordered pair to write the equation:

y − 5 =
−2
5

(x − 4)

These equations may look completely different, but by solving each one for y, you can compare the slope-
intercept form to check your answer.

y − 3 =
−2
5

(x − 9)⇒ y =
−2
5

x +
18
5

+ 3

y =
−2
5

x +
33
5

y − 5 =
−2
5

(x − 4)

y =
−2
5

x +
8
5

+ 5

y =
−2
5

x +
33
5

This process is called rewriting in slope-intercept form.
Example 2: Rewrite y − 5 = 3(x − 2) in slope-intercept form.
Solution: Use the Distributive Property to simplify the right side of the equation.

y − 5 = 3x − 6

Solve for y:

y − 5 + 5 = 3x − 6 + 5
y = 3x − 1
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Graphing Equations Using Point-Slope Form

If you are given an equation in point-slope form, it is not necessary to re-write it in slope-intercept form
in order to graph it. The point-slope form of the equation gives you enough information so you can graph
the line.
Example 3: Make a graph of the line given by the equation y − 2 = 2

3(x + 2)

Solution: Begin by rewriting the equation to make point-slope form: y− 2 = 2
3(x− (−2)) Now we see that

point (-2, 2) is on the line and that the slope = 2
3 . First plot point (-2, 2) on the graph.

A slope of 2
3 tells you that from your point you should move. 2 units up and 3 units to the right and draw

another point.

Now draw a line through the two points and extend the line in both directions.

www.ck12.org 224

http://www.ck12.org


Writing a Linear Function in Point-Slope Form

Remember from the previous lesson that f (x) and y are used interchangeably. Therefore, to write a function
in point-slope form, you replace y − y1 with f (x) − y1.
Example 4: Write the equation of the linear function in point-slope form.
m = 9.8 and f (5.5) = 12.5

Solution: This function has a slope of 9.8 and contains the ordered pair (5.5, 12.5). Substituting the
appropriate values into point-slope form,

y − 12.5 = 9.8(x − 5.5)

Replacing y − y1 with f (x) − y1, the equation becomes

Solving Situations Involving Point-Slope Form
Let’s solve some word problems where point-slope form is needed.
Example 5: Marciel rented a moving truck for the day. Marciel only remembers that the rental truck
company charges $40 per day and some amount of cents per mile. Marciel drives 46 miles and the final
amount of the bill (before tax) is $63. What is the amount per mile the truck rental company charges per
day? Write an equation in point-slope form that describes this situation. How much would it cost to rent
this truck if Marciel drove 220 miles?
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Solution: Define the variables: x = distance in miles; y = cost of the rental truck in dollars. There are
two ordered pairs: (0, 40) and (46, 63).
Step 1: Begin by finding the slope: 63−40

46−0 = 23
46 = 1

2

Step 2: Substitute the slope for m and one of the coordinates for (x1, y1).

y − 40 =
1
2
(x − 0)

To find out how much will it cost to rent the truck for 220 miles, substitute 220 for the variable x.

y − 40 =
1
2
(220 − 0)

y − 40 = 0.5(220)⇒ y = $150

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: Linear Equations in Point Slope Form (9:38)

Figure 5.4: Linear Equations in Point Slope Form (Watch Youtube Video)

http://www.youtube.com/v/zqCokP2vDGo?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata
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1. What is the equation for a line containing the points (x1, y1) and (x2, y2) in point-slope form?
2. In what ways is it easier to use point-slope form rather than slope-intercept form?

Write the equation for the line in point-slope form.

3. Slope is 1
3 ; y−intercept -4.

4. Slope is − 1
10 and contains (10, 2).

5. Slope is -75 and contains point (0, 125).
6. Slope is 10 and contains point (8, -2).
7. The line contains points (-2, 3) and (-1, -2).
8. The line contains the points (0, 0) and (1, 2).
9. The line contains points (10, 12) and (5, 25).
10. The line contains points (2, 3) and (0, 3).
11. The line has slope 3

5 and y−intercept -3.
12. The line has slope -6 and y−intercept 0.5.
13. The line contains the points (-4, -2) and (8, 12).

Write each equation in slope-intercept form.

14. y − 2 = 3(x − 1)
15. y + 4 = −2

3 (x + 6)
16. 0 = x + 5
17. y = 1

4(x − 24)

Write the equation of the linear function in point-slope form.

18. m = −1
5 and f (0) = 7

19. m = −12 and f (−2) = 5
20. f (−7) = 5 and f (3) = −4
21. f (6) = 0 and f (0) = 6
22. m = 3 and f (2) = −9
23. m = −9

5 and f (0) = 32
24. m = 25 and f (0) = 250
25. f (32) = 0 and f (77) = 25
26. 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. Write an equation in point-slope form that describes this
situation. What is the unstretched length of the spring?

27. 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. Write an equation in
point-slope form that describes this situation. What was the submarine’s depth five minutes after it
started surfacing?

28. Anne got a job selling window shades. She receives a monthly base salary and a $6 commission for
each window shade she sells. At the end of the month, she adds up her sales and she figures out that
she sold 200 window shades and made $2500. Write an equation in point-slope form that describes
this situation. How much is Anne’s monthly base salary?
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5.7 Writing Linear Equations in Standard Form
As the past few lessons of this chapter have shown, there are several ways to write a linear equation. This
lesson introduces another method: standard form. You have already seen examples of standard form
equations in a previous lesson. For example, here are some equations written in standard form.

0.75(h) + 1.25(b) = 30
7x − 3y = 21
2x + 3y = −6

The standard form of a linear equation has the form Ax + By = C, where A, B, and C are integers and A
and B are not both zero.
Equations written in standard form do not have fractional coefficients and the variables are written on
the same side of the equation.
You should be able to rewrite any of the formulas into an alternate form.

S lope − intercept f orm↔ S tandard f orm

S lope − intercept f orm↔ Point − slope f orm

Point − slope f orm↔ S tandard f orm

Example 1: Rewrite 0.75(h) + 1.25(b) = 30 in standard form.
Solution: According to the definition of standard form, the coefficients must be integers. So we need to
clear the fractions of the denominator using multiplication.

3
4

h +
5
4

b = 30→ 4
(3
4

h +
5
4

b
)
= 4(30)

3h + 5b = 120

This equation is now in standard form, A = 3, B = 5, and C = 120.
Example 2: Rewrite y − 5 = 3(x − 2) in standard form.
Solution: Use the Distributive Property to simplify the right side of the equation

y − 5 = 3x − 6

Rewrite this equation so the variables x and y are on the same side of the equation.

y − 5 + 6 = 3x − 6 + 6
y − y + 1 = 3x − y

1 = 3x − y, where A=3, B=-1, and C=1.

Example 3: Rewrite 5x − 7 = y in standard form.
Solution: Rewrite this equation so the variables x and y are on the same side of the equation.

5x − 7 + 7 = y + 7
5x − y = y − y + 7
5x − y = 7, where A=5, B=-1, and C=7.
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Finding Slope and y−Intercept of a Standard Form Equation
Slope-intercept form and point-slope form of a linear equation both contain the slope of the equation
explicitly, but the standard form does not. Since the slope is such an important feature of a line, it is
useful to figure out how you would find the slope if you were given the equation of the line in standard
form.
Begin with standard form: Ax + By = C.
If you rewrite this equation in slope-intercept form, it becomes

Ax − Ax + By = C − Ax
By
B

=
−Ax + C

B

y =
−A
B

x +
C
B

When you compare this form to slope-intercept form, y = mx + b, you can see that the slope of a standard
form equation is −A

B and the y−intercept is C
B .

The standard form of a linear equation Ax + By = C has the following:
slope = −A

B and y − intercept = C
B .

Example 4: Find the slope and y−intercept of 2x − 3y = −8.
Solution: Using the definition of standard form, A = 2, B = −3, and C = −8.

slope =
−A
B

=
−2
−3 →

2
3

y − intercept =
C
B

=
−8
−3 →

8
3

The slope is 2
3 and the y−intercept is 8

3 .

Applying Standard Form to Real-World Situations
Example 5: Nimitha buys fruit at her local farmer’s market. This Saturday, oranges cost $2 per pound
and cherries cost $3 per pound. She has $12 to spend on fruit. Write an equation in standard form that
describes this situation. If she buys 4 pounds of oranges, how many pounds of cherries can she buy?

Solution: Define the variables: x = pounds of oranges and y = pounds of cherries
The equation that describes this situation is: 2x + 3y = 12

If she buys 4 pounds of oranges, we substitute x = 4 in the equation and solve for y.
2(4) + 3y = 12⇒ 3y = 12 − 8⇒ 3y = 4⇒ y = 4

3 . Nimitha can buy 11
3 pounds of cherries.

Example 6: Jethro skateboards part of the way to school and walks for the rest of the way. He can
skateboard at 7 miles per hour and he can walk at 3 miles per hour. The distance to school is 6 miles.
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Write an equation in standard form that describes this situation. If Jethro skateboards for 1
2 an hour, how

long does he need to walk to get to school?

Solution: Define the variables: x = hours Jethro skateboards and y = hours Jethro walks
The equation that describes this situation is 7x + 3y = 6.
If Jethro skateboards 1

2 hour, we substitute x = 0.5 in the equation and solve for y.
7(0.5) + 3y = 6⇒ 3y = 6 − 3.5⇒ 3y = 2.5⇒ y = 5

6 . Jethro must walk
5
6 of an hour.

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: Linear Equations in Standard Form (10:08)

Figure 5.5: Linear Equations in Standard Form (Watch Youtube Video)

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

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

1. What is the standard form of a linear equation? What do A, B, and C represent?
2. What is the meaning of ‘‘clear the fractions”? How would you go about doing so?
3. Consider the equation Ax + By = C. What are the slope and y−intercept of this equation?

Rewrite the following equations in standard form.

4. y = 3x − 8
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5. y = −x − 6
6. y = 5

3 x − 4
7. 0.30x + 0.70y = 15
8. 5 = 1

6 x − y
9. y − 7 = −5(x − 12)
10. 2y = 6x + 9
11. y = 9

4 x + 1
4

12. y + 3
5 = 2

3(x − 2)
13. 3y + 5 = 4(x − 9)

Find the slope and y−intercept of the following lines.

14. 5x − 2y = 15
15. 3x + 6y = 25
16. x − 8y = 12
17. 3x − 7y = 20
18. 9x − 9y = 4
19. 6x + y = 3
20. x − y = 9
21. 8x + 3y = 15
22. 4x + 9y = 1

Write each equation in standard form by first writing it in point-slope form.

23. S lope = −1 through point (-3, 5)
24. S lope = −1

4 through point (4, 0)
25. Line through (5, -2) and (-5, 4)
26. Line through (-3, -2) and (5, 1)
27. Line through (1, -1) and (5, 2)
28. The farmer’s market also sells tomatoes and corn. Tomatoes are selling for $1.29 per pound and corn

is selling for $3.25 per pound. If you buy 6 pounds of tomatoes, how many pounds of corn can you
buy if your total spending cash is $11.61?

29. The local church is hosting a Friday night fish fry for Lent. They sell a fried fish dinner for $7.50
and a baked fish dinner for $8.25. The church sold 130 fried fish dinners and took in $2,336.25. How
many baked fish dinners were sold?

30. Andrew has two part time jobs. One pays $6 per hour and the other pays $10 per hour. He wants to
make $366 per week. Write an equation in standard form that describes this situation. If he is only
allowed to work 15 hours per week at the $10 per hour job, how many hours does he need to work
per week at his $6 per hour job in order to achieve his goal?

31. Anne invests money in two accounts. One account returns 5% annual interest and the other returns
7% annual interest. In order not to incur a tax penalty, she can make no more than $400 in interest
per year. Write an equation in standard form that describes this problem. If she invests $5000 in the
5% interest account, how much money does she need to invest in the other account?
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5.8 Graphing Linear Inequalities
Introduction
In the last chapter you learned how to graph a linear inequality in two variables. To do that, you graphed
the equation of the straight line on the coordinate plane. The line was solid for ≤ or ≥ signs (where the
equals sign is included), and the line was dashed for < or > signs (where the equals sign is not included).
Then you shaded above the line (if the inequality began with y > or y ≥) or below the line (if it began with
y < or y ≤).

Graph a System of Two Linear Inequalities
Example 1
Graph the inequality:

y ≤ −2
3 x + 6

Solution
To graph the line, we can first graph the equation (see graph below).

y = −2
3 x + 6

The line is solid because the equals sign is included in the inequality. Since the inequality is less than or
equal to, we shade below the line. To find the shaded region, we can also choose a test point to plug into
the original inequality. We must shade in the region where the test point creates a true statement when
substituted into the inequality.
Let’s choose (0, 0) as the test point. When we evaluate the original inequality

y ≤ −2
3 x + 6

we get
0 ≤ −2

3(0) + 6
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0 ≤ 0 + 6

0 ≤ 6 TRUE
Thus, we must shade in the region where the test point (0, 0) resides, which is below the line.

Example 2
Graph the inequality:
x − 4y ≤ 12

Solution
The first step is to rewrite the inequality in terms of y. We should get the following:
−4y ≤ −x + 12 Subtract x on both sides of inequality
y ≥ x

4 − 3 Divide both sides of inequality by −4. Be sure to flip the inequality sign since you are dividing
by a negative number.
Now, graph the line y = x

4 − 3.
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The line is solid again because the equals sign is included in the inequality. We now shade above the line
because y is greater than or equal to.

Example 3
Graph the inequality:

y ≤ 2x − 4

Solution
We start by graphing the line. The line will be solid because the equals sign is included in the inequality.
We must shade downwards because y is less than.

Example 4
Graph the inequality:
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Solution
Let’s start by writing the inequality in slope-intercept form.

Now we can graph the line and shade appropriately.

For additional explanation, watch the video on graphing inequalities.

Figure 5.6: (Watch Youtube Video)
http://www.ck12.org/flexbook/embed/view/3571

Practice Problems
Graph the following inequalities.
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1. y < 3x − 5
2. y ≤ 2x + 3

3. y ≥ 2x − 3
4. y > −x + 1
5. 4y − 5x < 8

6. 5x − y ≥ 5

7. 5x + 2y > −25

8. 2x − 3y ≤ 21

9. 12x − 7y < 120
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