SLOPE
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Positive Slope Zero Slope y =k
Y Y
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Negative Slope Undefined Slope x = k
! Y % Y
- dr
X N X
v
Formulas to find the slope
To find the slope of a line through the points To find the slcpe of a line from its equation
(x,,y,) and (x, . y,) use the Slope Formula use the Slope-Intercept Form.
m:changciny:}’;')’l y=mx +b
change in x x, - x, The slope is m, the y-intercept is b.
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The slope of a line is the measure of the steepness of the line. Given two points on a line,
the slope is the ratio of the vertical change (rise between the points) and the horizontal change
(run between the points).

EXAMPLE 1:

EXAMPLE 2:

=~AMPLE 3:

X1y
511
512

EXAMPLE 4:
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Squ=.E

8

Find the slope of a line containing the points (3,2) and (5,7). Use the slope
Ya N

n-x

Let(3.2) =(x,,y,)and (5,7) = (x, . ¥5): x, =30 ¥, =2, x,=5;, y,=7

formula: m =

Find the slope of a line containing the points (5,-7) and (-3,6).
Let (5,-7) = (x, , y;) and (-3,6) = (x, , ¥,).

TN 6-(D 1313

x - X -3-5 -8 8

Find the slope of a line x = 5. Find two points (solutions) to the equation x = 5.
Let (5,1) = (x,, y,) and (5,2) = (x, , ¥,).

Division by zero is undefined. The slope of the line x = § is undefined.
It is true that, in general, the slope of a vertical line is undefined.

Find the slope of a line y = 3 Find two points (solutions) to the equation y = 3.
Let (1.3) = (x, . y,) and (2.3) = (x, . ¥,).

ST 3-3.0
X - X 2 -1 1

The slope of the line y = 3 is zero.
It is true that, in general, the slope of a horizontal line is zero.
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EXAMPLE 5: Find the slope of the line represented by the equation y = 2x + 5.
When a linear equation in two variables is written in slope-intercept form,
y=mx+b

the m is the siope of the line and the b is the y-intercept. Since the equation
y = 2x + 5 is in slope-intercept form, the slope (m) = 2, and 5 is the y-intercept.

EXAMPLE 6: Find the slope and the y-intercept of the line whose equation is 3x - 2y = 4.
Write the equation in slope-intercept form, y = mx + b.
Ix -2y =4 Subtract 3x from each side.
2y = -3x + 4
.30 04 Divide by -2,
-2 -2 -2
3
= __.x - 2
Y 2
The slope (m) = % , the y-intercept (b) is -2.

EXAMPLE 7: Find the slope and the y-intercept of the line whose equation is y = 5x. Write

the equation in slope-intercept form, y = mx + b.
y = 5 For the missing "b”, add zero.

y=3x&+0
The slope (m) = 5, the y-intercept (b) is 0.

EXERCISES

Problems 1 - 20: Find the slope of the line which contains each of the following pairs of points.

1. (2,4), (4, 5) 2. (1.5) (38) 3 (3.1), (15 4 (36) (1.3)
5 (-1,4)(2.-2) 6 (-32).01.-6) T (3.-2). (32 8. (5.-4), (1.-2)
9. (-4,-2), (-8, 2) 10 (-5-2), (-1,-8) 11 (0,3), (4.6) 12, (6,0), (4,-2)
13, (-2,-4), (6,0) 14 (-7,-2), (-2,0) 15 (3,5),(-1.5) 16. (4.8),(-3,8)
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17. (2,6), (2.3) 18. (-3,4), (-3,-1) 19.

(3,6), (-4,6)

20.

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

oblems 21 - 40: Find the slope and the y-intercept of the line represented by each of the

following equations. If there is no y-intercept, write no y-intercept.

21, 3x+y=15 22, 2x-y=9 23. 3x-y=7
25. 2x+3y=9 26. 3x +2y=12 27. 5x -3y =15
29. 8x+4y =13 30. Bx+4y=9 31, 4x -8y =11
33. x=5 34, y=4 35. y=-8
ANSWER KEY

1. 1 2. 3 3 4 3 5 -2

2 2 2

-1 9. -1 10 -2 1M 3 1201

2 2

15. 0 16. 0 17. undefined 18. undefined
21. m = -3, y-intercept = 15 22. m =2, y-intercept = -9
24. m =2, y-intercept = -11 25. m= -% , y-intercept = 3
27. m= % . y-intercept = -5 28 m= % . y-intercept = -2
300 m= -% . y-intercept = % or 2% m= % . y-intercept = 1

32. m =2, y-intercept = -3
34. m =0, y-intercept =4

36. m = undefined, no y-intercept
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m = 0, y-intercept = -8

23.

26.

29

-— or 12
8

24.

28.

32.

36.

13.

19.

m=

33. m = undefined, no y-intercept (Why not?)

N -

0 20.

m = 3, y-intercept = -7

2x -y =11

2x -5y =10

6x -3y=9

x=-1

undefined
3

5 y-intercept = 6

13

m = -2, y-intercept = Vi 3%
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If an equation is written in the form y = mx + b, the m (the coefficient of x) is the slope, and
the b is the y-Intercept (where the graph of the line crosses the y-axis).

 IXAMPLE 1: Graph y = L

Since the equation is in slope-intercept form (solved for y), the
slope =m = fise _  change in y (vertical change) 3
run  change in x (borizontal change) 2
The b (the y-intercept) in the above example is 1. This Y
implies that the graph of this line crosses the y-axis at (0,1). 1

To graph this line, first plot the y-intercept at (0,1). (0,1)
is a solution for this equation and the first point you will plot. To
find a second solution, from (0,1) move up 3 units (rise) and
move 2 units to the right (run). You are now at (2,4) - plot this
point on the graph. To find a third solution, from (2, 4) again
move up 3 units, and 2 units to the right. You are now at (4,7) -
plot this point on the graph. : 4

A line drawn through these points represents the graph

of the equation y - %x + 1
EXAMPLE 2: Graph3y-2x =6

The equation must be in siope-intercept form (solved for y).
Iy-2xr =6

+ 6 i

Iy = &
.z,
3
2

w o

3

3’%
d x
)i ZT i

s 3 The y-intercept is 2.

>

y-

The slope (m

To graph this line, first plot the y-intercept at (0,2). (0,2)
is a solution for this equation and the first point you will plot. To
find a second solution, from (0,2) move up 2 units and then
move 3 units to the right. You are now at (3.4) - plot this point
on the graph. To find a third solution, from (3,4) move up @ }
units and then movezunits to the right. You are now at (6,6) -
plot this point on the graph.

A line drawn through these points represents the graph of the equation 3y - 2x = 6.
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EXAMPLE 3. Graph Sx +2y = 10
The equation must be in slope-intercept form (solved for y).

Sx +2y =10
2y = -5x + 10
y 5,10
2 2 2
S
= -Zx + 5
Y 7

The slope (m) is % T 1 The y-intercept is 5.

To graph this line, first plot the y-intercept at (0,5). (0,5)
is a solution for this equation and the first point you will plot. To
find a second solution, from (0,5) move down (the slope is
negative) 5 units and then move 2 units to the right. You are
now at (2,0) - plot this point on the graph. To find a third
soiution, from (2,0) move down 5 units and then move 2 units to
the right. You are now at (4,-5) - plot this point on the graph.

A line drawn through these points represents the graph of the equation sz + 2y = 10.

XAMPLE 4: Graph y = 3x
For the above equation to be in the fom y = nx + b, add
“0".
y=3x+0

The slope (m) is % 1t T The y-intercept is 0.

To graph this line, first plot the y-intercept at (0,0). (0,0)
is a solution for this equation and the first point you will plot. To
find a second solution, from (0,0) move up 3 units and then
move 1 unit to the nght. You are now at (1,3) - plot this point
on the graph. To find a third solution, from (1,3) move up 3
units and then move 1 unit to the right. You are now at (2,6) -
plot this point on the graph.

A line drawn through these points represents the graph of
the equation y - 3.
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If an equation is written in the form y = mx + b, the m (the coefficient of x) is the slope, and
the b is the y-Intercept (where the graph of the line crosses the y-axis).

IXAMPLE 1: Graph yzgnx

Since the equation is in slope-intercept form (solved for y), the

slope=m=E= change in y (vestical change) _ 3
run  change in x (borizontal change) 2
The b (the y-intercept) in the above example is 1. This Y - :

implies that the graph of this line crosses the y-axis at (0,1).

To graph this line, first plot the y-intercept at (0,1). (0,1)
is a solution for this equation and the first point you will plot. To
find a second solution, from (0,1) move up 3 units (rise) and
move 2 units to the right (run). You are now at (2,4) - plot this
point on the graph. To find a third solution, from (2, 4) again I
move up 3 units, and 2 units to the right. You are now at (4,7) - ;
plot this point on the graph.

A line drawn through these points represents the graph

of the equation y - ;x + 1.
EXAMPLE 2. Graph 3y - 2x = 6

The equation must be in slope-intercept form (solved for y).

Jy-2r =6 T
Jy =2x + 6
_?Z = 2 + E
3 33
y = %x +2
r T ~
The slope (m) is % The y-intercept is 2. i -
To graph this line, first plot the y-intercept at (0,2). (0,2)
is a solution for this equation and the first point you will plot. To
find a second solution, from (0,2) move up 2 units and then
move 3 units to the right. You are now at (3.4) - plot this point

on the graph. To find a third solution, from (3,4) move up 3
units and then move 2 units to the right. You are now at
plot this point on the graph. 5'1

A line drawn through these points represents the graph of the equation 3y - 2x = 6.
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EXAMPLE 3. Graph 5x +2y =10
The equation must be in slope-intercept form (solved for y).

Sx + 2y = 10
2y = -5x « 10
Zy -5z, 10
2 2 2
5
= -Zx + 5
Y3

The slope (m) is g T 1 The y-intercept is 5.

To graph this line, first plot the y-intercept at (0,5). (0,5)
is a solution for this equation and the first point you will plot. To
find a second solution, from (0,5) move down (the slope is
negative) 5 units and then move 2 units to the right. You are
now at (2,0) - plot this point on the graph. To find a third
solution, from (2,0) move down S units and then move 2 units to
the rnight. You are now at (4,-5) - plot this point on the graph.

bt

A line drawn through these points represents the graph of the equation sz - 2y - 10.

XAMPLE 4: Graph y = 3x
For the above equation to be in the foom y = nx + b, add
“0".
y=3x+0

The slope (m) is i:. T 1 The y-intercept is 0.

To graph this line, first plot the y-intercept at (0,0). (0,0)
is a solution for this equation and the first point you will plot. To
find a second solution, from (0,0) move up 3 units and then
move 1 unit to the right. You are now at (1,3) - plot this point
on the graph. To find a third solution, from (1,3) move up 3
units and then move 1 unit to the rnght. You are now at (2,6) -
plot this point on the graph.

A line drawn through these points represents the graph of
the equation y - 3x
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1)y=2x+1 2)y=2X-4 3)y=-2x+4

4) y=-2x 5 y=3x-3 6) y=-4x+2

7) x+2y=b6 8) x-2y=6 9)2x-3y=-6
+ 4

10) x-2y=-6 11) 3x+2y=6 12)-3x+y=6

3 Sss28 3
LT
74»j +4
I: 4—1-«»4L4
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1) y=2+1 m-2

P
4) y=j mo2
N x+2y=6m:—L

2
104).x-2y=-6 m_ﬁ

wi=
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dy=2x-4 m: 2
I

y
5 y=3x-3 m:=3
I
/
/
8) X-2y=6 m:_!-
P
i<
11) 3x+2y=6 3
m = =
R

L

) y=2eed w2

B) y=4x+2 m=—

-l.:
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GRAPHING

Complete the tables of values and graph the lines:

1. y = 2x
X
—ﬂrz- Y
0
1
2
-1
4, y = -2x
X \|
I
1
7. x +‘2y = 6
x Yy W
0 1 3
0

10. x - 2y = -6

4#»

2. y=2x-48 3. y = -2x + 48
) 4 _L X Yy
0 0 r—— .
1 1
3 1 2
4 -2
5. y=3x -3 6. y =T8x +2
R 4 3 L y
1 T _W T
I &l -
IR
¢
L
3 !
8. x -2y=6 9., 2x - 3y = -6
Xy 4 Xy y
0 t 0
0 0
x
|
b
11. 3x + 2y = -6 12, -3x +y =6
X L 4
Xy . g
— 1
IE L
" EERE :
——t T 1
- T z T 1
T L 1
I L J
T 1]
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