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The Computation of the Slope of a Non-Vertical Line

Find the rate of change of the line by completing parts (a) and (b).

6

a. Select any two points on the line to label as P and R. Name their coordinates.

b. Compute the rate of change of the line.
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1. Calculate the slope of the line using two
different pairs of points.
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2. Calculate the slope of the line using two different pairs of points.
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3. Calculate the slope of the line using two different pairs of points.
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4. Calculate the slope of the line using two different pairs of points.
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5. Calculate the slope of the line using two different pairs of points.
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6. Calculate the slope of the line using two different /Ty
pairs of points.

a. Select any two points on the line to 4
compute the slope. /
b.  Select two different points on the line to / ’

calculate the slope. )

c.  What do you notice about your answers in
parts (a) and (b)? Explain.

7. Calculate the slope of the line in the graph below.
Y
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8. Your teacher tells you that a line goes through the points (—6, %) and (—4,3).

a. Calculate the slope of this line.

b. Do you think the slope will be the same if the order of the points is reversed? Verify by calculating the slope
and explain your result.

9. Use the graph to complete parts (a)—(c). y

a. Select any two points on the line to
calculate the slope.

b. Compute the slope again, this time
reversing the order of the coordinates.

c.  What do you notice about the slopes you
computed in parts (a) and (b)?

. (p2-12) (r2—-p2) o x
d. Whyd thinkm = — = —=—-—=22 : 5 % ! 2 1 o z :
y doyou thinkm (p1-1m)  (r1-p1) ’ ’

10. Each of the lines in the lesson was non-vertical. Consider the slope of a v
vertical line, x = 2. Select two points on the line to calculate slope. Based
on your answer, why do you think the topic of slope focuses only on non- 4
vertical lines?
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Challenge:
T 1 . .

11. A certain line has a slope of > Name two points that may be on the line.
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Find the rate of change of the line by completing parts (a) and (b).

Select any two points on the line to label as P and R. Name their coordinates.
Answers will vary. Other points on the graph may have been chosen.

P(—1,0) and R(5, 3)

Compute the rate of change of the line.

m— (P2 —12)

(p1—19)
0-3
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Students practice finding slope between any two points on a line. Students also see that m = 52
1

- .

rz yields the same
-
r2-D2

resultasm = .
r1—P1

1.  Calculate the slope of the line using two different pairs of points.

P = (-10, 3300)

Q = (10, 10)

R = (30, -10)

pP2—T
P1—T1
30 — (-10)
~"10-30
40
~ a0

m=
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2.  Calculate the slope of the line using two different pairs of points.
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3.  Calculate the slope of the line using two different pairs of points.

m_Pz—Tz
P1—T1
1-5
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m=¢12—7'2
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4.  Calculate the slope of the line using two different pairs of points.

Q=(4,3
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5. Calculate the slope of the line using two different pairs of points.

I Q-=(11[0)

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

This work is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



6. Calculate the slope of the line using two different pairs of points.
an
s=¢1la
Q=31 i
0 X
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R = (-5, -2) .
P=(-7,-5) -
a. Select any two points on the line to compute the slope.
P2 — T
m=——
P1—T1
—5-(-2)
- -7-(-5
-3
T2
3
T2
b. Select two different points on the line to calculate the slope.
Let the two new points be (—3,1) and (—1,4).
92— S2
m=——-—-
91— 51
1-4
T -3-(-1)
-3
T2
3
T2
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7.

Calculate the slope of the line in the graph below.

What do you notice about your answers in parts (a) and (b)? Explain.

The slopes are equal in parts (a) and (b). This is true because of what we know about similar triangles. The
slope triangle that is drawn between the two points selected in part (a) is similar to the slope triangle that is
drawn between the two points in part (b) by the AA criterion. Then, because the corresponding sides of
similar triangles are equal in ratio, the slopes are equal.

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

[cc BY-NC-SA This work is licensed under a
—___— Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



8.  Your teacher tells you that a line goes through the points (—6, %) and (—4, 3).
a. Calculate the slope of this line.

P2 —T2
P1—T1

m=

X
N=R N

Ao Nl NG

b. Do you think the slope will be the same if the order of the points is reversed? Verify by calculating the slope
and explain your result.

The slope should be the same because we are joining the same two points.
P2 — T
P1—T1
1
3-3
~4—(-6)

m=

N9 N‘Mm

Since the slope of a line can be computed using any two points on the same line, it makes sense that it does
not matter which point we name as P and which point we name as R.
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9.  Use the graph to complete parts (a)—(c).

a. Select any two points on the line to calculate the slope.
P2 — T
P1—T1
1-(=3)
T 3-0
4
=]

m=

b. Compute the slope again, this time reversing the order of the coordinates.

= (ry — p2)
(ri—p0)
-3-1

T 0-(-3)
—4
-3
4
)

c. What do you notice about the slopes you computed in parts (a) and (b)?

The slopes are equal.
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P2—T2) _ (ra—py),

d. Why d thinkm = = ?
Yy doyouthinkm = & =0 — (ri-py)

-1
If | multiply the first fraction by = then | get the second fraction:

—_1 « ((Pz - 7'2)) _ (r; — p2)
-1 (py—141) (ri—p1)’

I can do the same thing to the second fraction to obtain the first:

__1 « ((Tz - Pz)) _ (p2—12)
-1 \(r1—-p)) @1—11)°

Also, since | know that I can find the slope between any two points, it should not matter which point | pick
first.

10. Each of the lines in the lesson was non-vertical. Consider the slope of a vertical line, x = 2. Select two points on the
line to calculate slope. Based on your answer, why do you think the topic of slope focuses only on non-vertical
lines?

Students can use any points on the line x = 2 to determine that the slope is undefined. The computation of slope
using the formula leads to a fraction with zero as its denominator. Since the slope of a vertical line is undefined,
there is no need to focus them.

Challenge:

1
11. Acertain line has a slope of 7 Name two points that may be on the line.

Answers will vary. Accept any answers that have a difference in y-values equal to 1 and a difference of x-values
equal to 2. Points (6,4) and (4,3) may be on the line, for example.
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