


KEY CONCEPTS

The equation of a line can be determined from a graph by 
finding the slope and identifying the y-intercept.

The equation of a line can be determined if you know one 
point on the line and the slope (rate of change).

If the slope and the coordinates of one point on the line are 
known, the y-intercept can be found either by patterning or by 
substituting known values into y = mx + b and then solving 
for b.
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EXAMPLE 1
Determine the Equation of a Line from a Given Graph

(a) 
*** We have to express the equation of the 
line in the form y = mx + b

bmxy 

Step 1: 
Calculate slope (m)
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Step 2: 
Determine the y-
intercept (b)

b = 2

b = 2

Step 3: 
Substitute m and b 
into the equation



EXAMPLE 1
Determine the Equation of a Line from a Given Graph

(b) 
*** We have to express the equation of the 
line in the form y = mx + b

bmxy 

Step 1: 
Calculate slope (m)

run

rise
mslope )(
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4
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Step 2: 
Determine the y-
intercept (b)

b = 5

Step 3: 
Substitute m and b 
into the equation

52  xy

The line is going down
to the right
 Negative slope

*Reduce terms
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b = 5



EXAMPLE 2
Determine the Equation of a Line Given the Slope and a Point on the Line

A line of slope of 3 passes through the point (5, 13).  

Determine the equation of the line in the form y = mx + b.

Step 1: 
Determine slope (m)
and substitute

m

bmxy 

bxy  3

Step 2: 
Use the given point and 
solve for b
 Substitute (5, 13) for 
x and y into equation 
from Step 1

x y

bxy  3
b )5(313

b1513
b1513

b 2

Step 3: 
Substitute b value 
into the equation to 
give you the final 
answer.

bxy  3
)2(3  xy

23  xy
The equation of the line is 
y = 3x – 2

–

END OF DAY 1



EXAMPLE 3
Determine the Equation of a Line Given Two Points on a Line

Using the graph given, determine the equation of the line in the form y = mx 
+ b. Step 1: 

Calculate slope (m) and substitute

run

rise
mslope )(

This line is going down to the 
right
 Negative slope

8

2
)( mslope

4

1
)( mslope

* Reduce terms!
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EXAMPLE 3
Determine the Equation of a Line Given Two Points on a Line, Graph Given

Using the graph given, determine the equation of the line in the form y = mx 
+ b. Step 2: 

Substitute any of the two given points 
for x and y then solve for b
 Substitute (4, 5) for x and y into 
equation from Step 1

This line is going down to the 
right
 Negative slope
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b 15

b15

b6



EXAMPLE 3
Determine the Equation of a Line Given Two Points on a Line

Using the graph given, determine the equation of the line in the form y = mx 
+ b. Step 2: 

Substitute any of the two given points 
for x and y then solve for b
 Substitute (4, 5) for x and y into 
equation from Step 1

This line is going down to the 
right
 Negative slope

2

8

bxy 
4

1

bxy 
4

1 b6

Step 3: 
Substitute b value into the equation 
to give you the final answer.
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EXAMPLE 4
Determine the Equation of a Line Given 
Two Points on a Line, Graph NOT
Given

You can find an equation for a line if 
you know two points on the line. 

To find the equation,
Find the slope by substituting the two 
points into the slope formula: 

Find the y-intercept by substituting
the slope and one of the points into y = 
mx + b
Solve for b
Write the equation by substituting m
and b into y = mx + b
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(a) Determine  the equation of a line 
that passes through the points 
A(3, 7) and B(5, 11)
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bmxy 

bxy  2

Substitute A(3, 7) into 
the equation and solve 
for b

x y

bxy  2
b )3(27

b 67

b1
b 67

The equation of 
the line is 

y = 2x + 1



EXAMPLE 4
Determine the Equation of a Line Given 
Two Points on a Line, Graph NOT
Given

You can find an equation for a line if 
you know two points on the line. 

To find the equation,
Find the slope by substituting the two 
points into the slope formula: 

Find the y-intercept by substituting
the slope and one of the points into y = 
mx + b
Solve for b
Write the equation by substituting m
and b into y = mx + b
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(b) Determine the equation of a line 
that passes through the points 
A(– 1, 5) and B(– 3, 11)
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x1 y1 x2 y2
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bmxy 

bxy  3

Substitute A(– 1, 5) into 
the equation and solve 
for b

x y

bxy  3
b )1(35

b 35
b35
b2The equation of the 

line is y = – 3x + 2



Homework:

Page 133 – 136 
(Day 1) 1 – 3, 5

(Day 2) 6, 7abde, 8, 9


