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Slope

The slope of a line through any two points A(xa, ya) and 
B(xb, yb) is a measure of steepness. 

slope  = change in y
change in x

slope =
yb – ya

xb – xa

xb – xa

A(xa, ya)

B(xb, yb)

yb – yaTo find this more easily, draw a right 
triangle with the line segment AB as 
the hypotenuse.

= rise
run

y

x
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Finding slope

What is the slope of the line through A(7, 12) and B(2, 4)?

A(7, 12)

B(2, 4)

slope =
yb – ya

xb – xa

8

5

12 – 4
7 – 2

=

8
5

=

y

x
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Finding slope modeling

The horizontal distance from Franklin to Greenville is 30 miles.
Greenville is 3168 feet above sea level and Franklin is 1056 
feet above sea level. There are 5280 feet in a mile. 
What is the average slope of the road from Franklin to 
Greenville?

Represent Franklin and Greenville on a coordinate grid. 
Let the y axis represent the height above sea level and 
the x axis represent horizontal distance.
Franklin is F(0, 0.2). Greenville is G(30, 0.6).

convert feet to miles:
1056 
5280 = 0.2 miles

find the slope: rise
run = 0.6 – 0.2

30 – 0

3168
5280 = 0.6 miles

= 0.4
30 = 1

75 Franklin

Greenville
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Investigating parallel lines
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Parallel lines



© Boardworks 20128 of 17

Parallel lines practice

Show that the lines AB and CD are parallel for A(2, 4), 
B(3, 2), C(5, 11) and D(8, 5).

Draw the points on a coordinate grid and 
graph the lines.
find the slope of AB:

find the slope of CD:

The slopes are the same so by the parallel 
lines theorem AB and CD are parallel.

rise = run = 3 – 2 = 12 – 4 = –2

slope = rise
run = –2

1 = –2

rise = run = 8 – 5 = 35 – 11 = –6

slope = rise
run = –6

3 = –2
A(2, 4)

B(3, 2)

C(5, 11)

D(8, 5)

x

y
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Matching parallel lines
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Investigating perpendicular lines
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Perpendicular lines
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Perpendicular lines

What is the slope of a line perpendicular to AB for A(7, 3) 
and B(–2, 6)?

Draw the points A and B on a coordinate 
grid and graph the line.

find the slope of AB:

find the perpendicular slope:

rise = run = 7 – (–2)
= 9

3 – 6
= –3

slope = rise
run = –3

9 = – 1
3

– 1
3 × m = –1

So m = 3

A(7, 3)

B(–2, 6)

9

–3

x

y
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Matching perpendicular lines
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Points partitioning lines

The line segment AB has a direction between its endpoints, so 
it is called a directed line segment.

We are asked to find a partition of a directed line segment that 
divides it into two segments in a given ratio, ⅔ or 2:1.

The coordinates of the midpoint of a line segment are found 
using the mean of the coordinates of the endpoints. How can 
the coordinates of other points on the line segment be found?

For example, what are the coordinates of the point that is ⅔
of the way from A(–1, 1) to B(5, 4)?

First, find the rise and run between the two points and then 
calculate ⅔ of this distance. 
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Directed line segments

Find the point Z(x,y) in a directed line segment from A(–1,1) 
to B(5,4) that partitions it in a 2:1 ratio. 

find run from A to B:find rise from A to B:

2:1 ratio means that AZ/ZB = 2/1, so AZ = 2ZB. 
This means that Z is ⅔ of the way along AB.

⅔ of run

= 5 – (–1)= 4 – 1

⅔ of rise

Z is the coordinates of A plus the fraction 
of the run and rise:

Z(x,y) = Z(–1 + 4,1 + 2)

xb – xayb – ya
=  6= 3

= ⅔ × 6
= 4 

= ⅔ × 3
= 2 

= Z(3,3)

x

y
B

A

Z



© Boardworks 201216 of 17

Line segment practice
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Line intersections
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