Finding Slope

Slope:

The slope of a line is the ratio of the change in the y-coordinates (rise) to the change in the x-
coordinates (run).

KEY CONCEPT Slope

Words The slope of a line is the Graph y
ratio of the rise to the run.

Symbols The slope m of a nonvertical
line through any two points,
(xy, ¥;) and (x,, ¥,), can be
found as follows.

_Ya— ¥V — dangeiny
X2 — X1+ changeinx

. .. . « c o changeiny A_y
For simplicity, I will use the delta symbol (A) to represent “change in.” So, chang nx — ax

KEY CONCEPT Slope

positive slope negalive slope slope of zero undefined slope
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Example 1:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(-4,9),(1,6)

There are two methods for calculating the slope. I will present both and you can choose the one
that works best for you.



Option #1:

We know that all coordinates are in the form
(x,v). So, we will split the points into an
X,y table.

I
—419
1|6

From here we should find our changes. So,
for the x-coordinates, we will ask ourselves

“How far is it from —4 to 1?” Or “What do
I have to add into —4 to get to 1?”” The
answer is that we need to add five.

X 1Yy
+5C 419
1]6

For the y-coordinates, we will ask ourselves
“How far is it from 9 to 6?7 Or “What do |

have to add into 9 to get to 6?”” The answer
is that we need to add negative three.

X |y

+5C —419 -3
116 >

Now that we have our changes, we can

-3 3

LA
calculate slope, which is 2~ = —= = —=
Ax +5 5

Option #2:

Let’s start by give the coordinates a name.
Putting a subscript on the letter just names
the coordinate as point 1 or point 2.

(-4,9),(1,6)

X1,Y1 X, )2

Now, we can plug these values into our
slope formula.

mz)’z‘)ﬁ

X2 — X1

6—9

e p——

6—9

mE1¥a
-3
m=g
3
m=-g

Either method gives us the same answer. I prefer the first method because it allows us to make
fewer sign errors. However, you choose whatever works best for you.

The slope is — %

According to the sign of the slope, the graph should be falling as we read it from left to right, but
to double-check we will graph the points and connect them with a line.



We can see that our line is, in fact, falling.

Example 2:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(-4,-1),(-2,-5)

There are two methods for calculating the slope. I will present both and you can choose the one

that works best for you.
Option #1:

We know that all coordinates are in the form
(x,¥). So, we will split the points into an
x,y table.

X 1Y
—4 -1
-2 -5

From here we should find our changes. So,
for the x-coordinates, we will ask ourselves
“How far is it from —4 to —2?” Or “What
do I have to add into —4 to get to —2?” The
answer is that we need to add two.

A

+2 C —4| -1
N

Option #2:

Let’s start by give the coordinates a name.
Putting a subscript on the letter just names
the coordinate as point 1 or point 2.

(—4,—-1),(=2,-5)
X1, Y1 X2, Y2

Now, we can plug these values into our
slope formula.

Y2—V1
m:

X2 — X1

_—5——1
m_—Z——4



For the y-coordinates, we will ask ourselves
“How far is it from —1 to —5?” Or “What 541
do I have to add into —1 to get to —5?” The m= )
answer is that we need to add a negative
four. _— —4
+2
X |y
+2< e m= -2
-2 | =5
Now that we have our changes, we can
calculate slope, which is 2o
Ax +2

Either method gives us the same answer. I prefer the first method because it allows us to make
fewer sign errors. However, you choose whatever works best for you.

The slope is —2.

According to the sign of the slope, the graph should be falling as we read it from left to right, but
to double-check we will graph the points and connect them with a line.

o
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We can see that our line is, in fact, falling.

Example 3:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(—4,-1),(—4,-5)



There are two methods for calculating the slope. I will present both and you can choose the one
that works best for you.

Option #1: Option #2:
Let’s start by splitting the points into an x, y Let’s start by give the coordinates a name.
table. Putting a subscript on the letter just names
the coordinate as point 1 or point 2.
X |y
—4 | =5
From here we should find our changes. L)1 X2, Y2
Look back at the previous problems if you Now, we can plug these values into our
don’t remember the questions to ask. slope formula.
X |y m = Y2— N
_I_OC —4 | -1 )_4 Xy — Xq
—4 | =5 _c_ 1
Now that we have our changes, we can m= pp—
calculate slope, which is A
Ax 0
—5+1
undefined. m =
—4 + 4
We are not allowed to divide by zero. It _4
doesn’t make sense so we say this is m=—
0
undefined.

m = undefined

We are not allowed to divide by zero. It
doesn’t make sense so we say this is
undefined.

Either method gives us the same answer.
The slope is undefined.

According to our calculations for slope, this should be a vertical line, but let’s graph to make
sure.
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We can see that our line is, in fact, vertical.

Example 4:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(2,1),(8,9)

There are two methods for calculating the slope. I will present both and you can choose the one

that works best for you.
Option #1:

Let’s start by splitting the points into an x, y
table.

S
2 |1
8 19

From here we should find our changes.
Look back at the first two problems if you
don’t remember the questions to ask.

S N 4

2 |1
-mC
B 8
Now that we have our changes, we can
Ay 8 4

calculate slope, which is — = - = -
Ax 6 3

Option #2:

Let’s start by give the coordinates a name.
Putting a subscript on the letter just names
the coordinate as point 1 or point 2.

(2,1),(8,9)

X1,Y1 X2,)2

Now, we can plug these values into our
slope formula.

Y2—V1
m=

X2 — X1

_9—1
m=8_2



Wl

Either method gives us the same answer.
. 4
The slope is 3

According to our calculations for slope, this should be a rising line, but let’s graph to make sure.

9.

4

9

We can see that our line is, in fact, rising.

Example 5:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(2,5),(6,2)

Option #1: Option #2:
Let’s start by splitting the points into an x, y Let’s start by give the coordinates a name.
table.
o (2,5),(6,2)
x
2 XuY1 X2,Y2

N U1

6




From here we should find our changes. Now, we can plug these values into our
Look back at the first two problems if you slope formula.
don’t remember the questions to ask. _
m = V2 =W
x |y X2 — X1
+4C 215 -3 2-5
6 2 m = m
Now that we have our changes, we can
. . Ay -3_ 3 -3 3
calculate slope, which is = = —= = —~. m=—-=-7

Either method gives us the same answer.
. 3
The slope is — +

According to our calculations for slope, this should be a falling line, but let’s graph to make sure.

9

9

We can see that our line is, in fact, falling.

Example 6:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(1,-2),(6,2)

Option #1: Option #2:

Let’s start by give the coordinates a name.



Let’s start by splitting the points into an x, y (1,-2),(6,2)

table.
XuY1 X2,)2
x |y .
1 =2 Now, we can plug these values into our
6 | 2 slope formula.
From here we should find our changes. m = Y2 = Y1
Look back at the first two problems if you X, — Xy
don’t remember the questions to ask. 2__2
x |y M= e 1
1 |2 4
+5( _4
s 4 m=z

Now that we have our changes, we can

.. Ay 4
calculate slope, which is ﬁ =z

Either method gives us the same answer.
. 4
The slope is =

According to our calculations for slope, this should be a rising line, but let’s graph to make sure.

9

o

=)

B

[ N

o

We can see that our line is, in fact, rising.



Example 7:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(4,-3),(8,-3)

There are two methods for calculating the slope. I will present both and you can choose the one

that works best for you.
Option #1:

Let’s start by splitting the points into an x, y
table.

x |y
4 [ -3
8 | -3

From here we should find our changes.
Look back at the first two problems if you
don’t remember the questions to ask.

X | Y
4 | -3
—MC
T )+0
Now that we have our changes, we can

Ay 0
2 =-=0.
Ax 4

calculate slope, which is

Either method gives us the same answer.

The slope is 0.

Option #2:
Let’s start by give the coordinates a name.
(41 _3)r (8; _3)

X1,Y1 X2, )2

Now, we can plug these values into our
slope formula.

_Y2™Nn
X2 —X1
—-3—--3

Mg 4
0
m=Z=O

According to our calculations for slope, this should be a horizontal line, but let’s graph to make

surc.
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We can see that our line is, in fact, horizontal.

Example 8:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

G3)(-33)

There are two methods for calculating the slope. I will present both and you can choose the one

that works best for you.
Option #1:

Let’s start by splitting the points into an x, y
table.

Wl ul|R

1

3
From here we should find our changes.

Look back at the first two problems if you
don’t remember the questions to ask.

Wl oW ==

Option #2:

Let’s start by give the coordinates a name.

(5 1) ( 1 8)
3’3)’ 3’3
X1,Y1 X, )2

Now, we can plug these values into our
slope formula.

Y2—W1
m:
Xy — X1




X 1Yy
6 5 1 ;
——==2 3 3 -
3 C 1| 8 > 3
313
Now that we have our changes, we can
7
calculate slope, which is Ay _ 5 7.1
Ax -2 3 2

Either method gives us the same answer.

The slope is — %.

7
e

According to our calculations for slope, this should be a falling line, but let’s graph to make sure.

The easiest way to graph fractions is to change the scale so that each grid mark is g, which means

every 3" grid line is a whole unit.
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We can see that our line is, in fact, falling.




Example 9:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(22 G2

Option #1:

Let’s start by splitting the points into an x, y
table.

X y
1] 1

2

1 1
2 2

From here we should find our changes.
Look back at the first two problems if you
don’t remember the questions to ask.

X |y
2 1 2
=1 C 21 2 N-_Z=-1
+ 2 1 1 4> 2
2 1 2
Now that we have our changes, we can
calculate slope, which is i—z = _Tl =-1

Either method gives us the same answer.

The slope is —1.

Option #2:

Let’s start by give the coordinates a name.

( 1 1) (1 1)
2°2)'\2" 2
X1,Y1 X2, )2

Now, we can plug these values into our
slope formula.

Y2—V1
m=

X2 — X1

11

_ 2 2
"TT 1

2 2

2
-2 __"_ _
m= 2 =7 1

2

According to our calculations for slope, this should be a falling line, but let’s graph to make sure.

) .. : 1.
The easiest way to graph fractions is to change the scale so that each grid mark is p which means

every 2™ grid line is a whole unit.



4
4

We can see that our line is, in fact, falling.

Example 10:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(0.1,-0.2),(0.6,0.2)

Option #1:

Let’s start by splitting the points into an x, y
table.

x y
0.1]-0.2
0.6 0.2

From here we should find our changes.
Look back at the first two problems if you
don’t remember the questions to ask.

X y

C 0.1 —0.2)
+0.5 06| 02 +0.4

Now that we have our changes, we can

. . A 0.4 4
calculate slope, which is X222
Ax 0.5 5

Option #2:
Let’s start by give the coordinates a name.
(0.1,-0.2),(0.6,0.2)

X1, Y1 X2, V2

Now, we can plug these values into our
slope formula.

Y2—W
m =
X2 — X
0.2--0.2
™= 06—-01
04 4
m=05"5



The slope is g.
According to our calculations for slope, this should be a rising line, but let’s graph to make sure.

The easiest way to graph decimals in tenths is to change the scale so that each grid mark is 0.1,
which means every 10™ grid line is a whole unit.
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We can see that our line is, in fact, rising.

Example 11:

Find the slope of the line that passes through each pair of points. Then state whether the line
rises, falls, is horizontal, or is vertical. Graph your points to check your answer.

(—0.4,0.5),(—0.8,—0.5)

Option #1: Option #2:
Let’s start by splitting the points into an x, y Let’s start by give the coordinates a name.
table.

e (—0.4,0.5), (=0.8,—0.5)

X Y X X

—0.4 0.5 1 N 2 Y2

—-08]-05 Now, we can plug these values into our
From here we should find our changes. slope formula.

Look back at the first two problems if you

don’t remember the questions to ask. m= 2= N

Xy — X1




_ —05-05
M= 08— —04
X y
— -1 10 5
_0_4< 04| 05 |5N—1 _ _10_5
0505 )” M=Z04" 4 2
Now that we have our changes, we can
... Ay -1 10 _5
calculate slope, which is T a1,

The slope is ;
According to our calculations for slope, this should be a rising line, but let’s graph to make sure.

The easiest way to graph decimals in tenths is to change the scale so that each grid mark is 0.1,
which means every 10" grid line is a whole unit.
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We can see that our line is, in fact, rising.



