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4.4 Matching Equations and Graphs 183

4.4 Matching Equations and Graphs

FOCUS
• Match equations

and graphs of linear
relations.

Bruce, Monica, and Sari participate in a 5-km walk for charity.
Each student has a different plan to raise money from her or his sponsors.
These graphs show how the amount of money a sponsor owes is related to 
the distance walked.

! Match each graph with its equation: m ! 2d " 3 m ! 4d m ! d " 5
Explain your strategy.

! Describe each person’s sponsorship plan.

Investigate 2

Compare your strategies and descriptions with those of another 
pair of students.
Did you use the same strategies to match each graph and its equation? 
If not, explain your strategies to the other students.

Reflect
Share &

20 4

8

Sari16

24

d

m

20 4

4 Monica
8

12

d

m

20 4

4
Bruce

8

12

d

m
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184 UNIT 4: Linear Relations

The 3 graphs below have these equations, but the graphs are not in order:
y ! 3x " 3 x " y ! 3 y ! 3x # 3 

Graph A Graph B Graph C

To match each equation with its graph,
use the equation to determine the coordinates of 3 points.
Then find which graph passes through those 3 points.

! For y ! 3x " 3

Substitute: x ! 0
y ! 3(0) " 3
y ! 3
One point is: (0, 3)

Substitute: x ! 1
y ! 3(1) " 3
y ! 6
One point is: (1, 6)

Substitute: x ! 2
y ! 3(2) " 3
y ! 9
One point is: (2, 9)

The graph that passes through these 3 points is Graph C.

Connect

4

6

8

2 6–2 0

2

–2

–4

x

y

–6

2–2 4 60

–4

–2

2

4

6

x

y

2

0 2–2 4 6

6

–2

4

8

10

y

x

2

0 2–2 4 6

6

–2

4

8

10

y

x

y = 3x + 3

(0, 3)

(1, 6)

(2, 9)
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4.4 Matching Equations and Graphs 185

! For x " y ! 3

Substitute: x ! 0
0 " y ! 3

y ! 3
One point is: (0, 3)

Substitute: x ! 1
1 " y ! 3

y ! 2
One point is: (1, 2)

Substitute: x ! 2
2 " y ! 3

y ! 1
One point is: (2, 1)

The graph that passes through these 3 points is Graph A.

So, the equation y ! 3x # 3 must match Graph B. Substitute to check.

Substitute: x ! 0
y ! 3(0) # 3
y ! #3
One point is: (0, #3)

Substitute: x ! 1
y ! 3(1) # 3
y ! 0
One point is: (1, 0)

Substitute: x ! 2
y ! 3(2) # 3
y ! 3
One point is: (2, 3)

The graph that passes through these 3 points is Graph B.

4

6

8

2

–2

–4

0 2–2 6

y

x

(0, 3)
(1, 2)

(2, 1)

x + y = 3

0

2

–2
2–2 4 6

–4

4

6

x

y

y = 3x – 3

(2, 3)

(1, 0)

(0, –3)
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186 UNIT 4: Linear Relations

Match each graph on the grid with its equation below.
y ! x
y ! 2x
y ! #3x

A Solution

Rewrite y ! x as y ! 1x. The coefficient of x represents 
the pattern of the points on the graph.
In the equation y ! 1x, the 1 indicates that when
x increases by 1 unit, y also increases 1 unit.
This matches Graph C.
In the equation y ! 2x, the 2 indicates that when
x increases by 1 unit, y increases by 2 units.
This matches Graph A.
In the equation y ! #3x, the #3 tells us that when 
x increases by 1 unit, y decreases by 3 units.
This matches Graph B.

Example 1 Matching Equations with Graphs that Pass through the Origin

Example 2 Identifying a Graph Given Its Equation

Which graph on this grid has
the equation y ! 3x # 4?
Justify the answer.

!

–2
2 4 6–2–4–6

4

6

–4

–6

x

y Graph A

Graph B

Graph C

–2

1

1
1

2 4 6–2–4–6

4

6

–4

–6

x

y
y = 2x

y = –3x

y = x

3

2

1

–4

4

–2 2
x

y
i ii iii
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4.4 Matching Equations and Graphs 187

A Solution

Pick 2 points on each graph and check to see if their coordinates satisfy the equation.

Two points on Graph i have coordinates 
D(#1, #1) and E(0, 2).
Substitute x ! #1 and y ! #1 in y ! 3x # 4.
Left side: y ! #1 Right side: 3x # 4 ! 3(#1) # 4

! #7
The left side does not equal the right side.
So, these coordinates do not satisfy the equation and 
Graph i does not have equation y ! 3x # 4.

Two points on Graph ii have coordinates O(0, 0) and F(1, 3).
Substitute x ! 0 and y ! 0 in y ! 3x # 4.
Left side: y ! 0 Right side: 3x # 4 ! 3(0) # 4

! #4
The left side does not equal the right side.
So, these coordinates do not satisfy the equation and Graph ii does not have 
equation y ! 3x # 4.

Two points on Graph iii have coordinates G(2, 2) and H(0, #4).
Substitute x ! 2 and y ! 2 in y ! 3x # 4.
Left side: y ! 2 Right side: 3x # 4 ! 3(2) # 4

! 2
The left side does equal the right side, so the coordinates of G satisfy the equation.
Substitute x ! 0 and y ! #4 in y ! 3x # 4.
Left side: y ! #4 Right side: 3x # 4 ! 3(0) # 4

! #4
The left side does equal the right side, so the coordinates of H satisfy the equation.
Since both pairs of coordinates satisfy the equation, Graph iii has equation
y ! 3x # 4.

!

–4

4

–2 2
x

y
i ii iii

FE

O

G

H

D
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188 UNIT 4: Linear Relations

Discuss
the ideas

1. When we match an equation to a graph by determining
coordinates of points on the graph, why is it helpful to check 
3 points, even though 2 points are enough to identify a line?

2. When we choose points on a graph to substitute their
coordinates in an equation, what is an advantage of choosing
the points where the graph intersects the axes?

Check
3. Match each equation with a graph below.

a) y ! 2x b) y ! 4x c) y ! #x
i)

ii)

iii)

Apply
4. Match each equation with a graph on the

grid below.
a) y ! 3x b) y ! 5x c) y ! #2x

5. Match each equation with a graph below.
Which strategy did you use?
a) y ! 2x " 1 b) y ! 2x " 3 c) y ! 2x # 5

i)

Practice

–4

2–2
x

y

2

4

0

2 4–2–4
x

y

2

4

–2

–4

0

0
–2

–4
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x

y

2

4

–4

2
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420–4 –2

4

6

x

y
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y
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4.4 Matching Equations and Graphs 189

ii)

iii)

6. Match each equation with a graph below.
Justify your answers.
a) x " y ! 4 b) x # y ! 4 c) x # y ! #4

i)

ii)

iii)

7. Match each equation with its graph below.
Explain your strategy.
a) y ! 2x b) 2y ! 7 c) 3y ! 2

8. Which graph on this grid has equation 
y ! 2x " 5? Justify your answer.

9. Which equation describes each graph? 
Justify your answers.
a) i) y ! 2x " 1 ii) y ! 2x " 3

iii) y ! x # 2 iv) y ! #x " 2

b) i) x " 3y ! 1 ii) 3x # y ! #3
iii) 3x " y ! 1 iv) 3x # y ! 3
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y

2
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4

6

–3 2
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y

4

–2

6

0

2–2 4
x
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2–2 4 6
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y
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10. a) Write the equations of 3 different lines.
b) Graph the lines on the same grid.

Write the equations below the grid.
c) Trade grids with a classmate. Match your

classmates’ graphs and equations.

11. Assessment Focus
a) How are these 4 graphs alike?

b) How are the graphs different?
c) Match each graph to its equation.

i) y ! 2x # 2
ii) y ! 2x " 4

iii) 2x # y ! 6
iv) 2x # y ! #1 

d) Did you use the same strategy
each time?
If your answer is yes, what strategy did
you use and why?
If your answer is no, explain why you
used different strategies.
Show your work.

12. The lines on the grid below intersect to
form ∆PQR. The equations of the lines are:
y ! 1, 2x " y ! 8, and 2y # x ! 6

What is the equation of the line on which
each side of the triangle lies?
a) PQ b) QR c) RP

Take It Further
13. The lines on the grid below intersect to

form rectangle DEFG.
The equations of the lines are: y ! x # ;

y ! #2x " 5; y ! #2x # 8; and x # 2y ! #8

What is the equation of the line on which
each side of the rectangle lies?
a) DE b) DG c) EF d) FG

1
2

1
2

190 UNIT 4: Linear Relations

Reflect

What strategies have you learned to match an equation with its graph? 
When might you use each strategy? Include examples in your explanation.
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