Slope-Intercept Form and Point-Slope Form

Slope of the line m = rise = y2 — yirun
X2 — X1
Slope-Intercept Form y=+mx b misslope; b isy-intercept

Point-Slope Form ymxx= ( - +1) Vi ory y- :1mxx( - 1)

Slope of parallel lines m mi = » (slopes are the same)

Slope of perpendicular lines mm;i,=-1 (slopes are opposite & reciprocal)

Equations of Horizontal and Vertical | j p= horizontal line x a= vertical line, where
Lines a & b are constants

Example (1): Write the slope - intercept equation of a line which passes through (0,-7) whose
slope 1s 2.

Solution:

Slope-intercept equation is y= +mx b . What we need to complete this equation are slope ()m&

y-intercept (O,b), and the problem provides both

information.

m=2 and h=-7 The equation of the lineis y 2 7x
X1, Vi

Example (2): Write the slope-intercept equation of a line which passes through (0,4) and

X2, )2

(3,-5).

Solution:

Slope-intercept equation is y= +mx b . What we need to complete this equation are slope ( )m &

y-intercept (O,b), however, we only have y-intercept.



To find the slope, m=y:—y1=— -54=-9=-3
X2 —X1 3 0— 3
=— +
m=-3 and b=4 The equation of the line is y 3 4x

X1, yi

Example (3): Write the slope-intercept equation of a line which passes through (-1,4)whose
slope is 5.

Solution:
Slope-intercept equation is y= +mx b . What we need to complete this equation are slope ( )m &
y-intercept (O,b), however, we only have slope. Here there are two ways to find the equation of the line.

Method Il We will substitute m and (x yi, 1) in the form y= +mx b to solve for b.

m=5, (xy,1)=("1,4) 4=-+5(1)b
=> bH=9 The

equation of the line is y= +5 9x

Method II] Since we are given slope m and an ordered pair(x Vi, 1), we can use Point-slope form to find

equation of the line.

Point-slope formis y m x x= ( - +1) Yiy= 5= -+(1) 4 m=5, (xyl,

1):(_ 194) => y= 5(x+ +l) 4 Simplify the parenthesis

= y=+ +554x Distribute 5
into parenthesis



= y= +50x

X1, y1
Example (4): Write the slope-intercept equation of a line which passes through (1,3)and
X2, )2
(_ _55 1)
Solution:

Slope-intercept equation is y= +mx b . What we need to complete this equation are slope ( )m &

y-intercept (O,b). However, we are given two ordered pairs(x Vi, 1) and (x V2, 2) without slope and

yintercept. Therefore, we need to find the slope first. Then we can use the two methods discussed on
Example (3) to find the equation of the line.

(yn) o)

To find the slope between two ordered pairs, (1,3) and (— -5, 1) motamn_ " 713 42

Method Il Now we have slope, we will substitute m and (x yi, 1) in the form y= +mx b to solve for b.

2 2
ng ’ (xylv 1):(173) 3=€( )1 +b
7
= b=3
2 7

The equation of the line is y_ 3x+3
Method II] We also can use Point-slope form to find the equation of the line.

Point-slope formis y m x x= ( - +1) Wi yzz(x— +1 3)
3

m=, (xyla 1):(193) g
2 2 3

=> p=3x- +3 3 Distribute into parenthesis

2
3



229
=> y=3x-+33 Combine like term

2 7
=> y_ 3x+3

Example (5): Write the slope-intercept equation of a line which is parallel to y= -4 2x,
passing through (1,3).
x1, y1 Solution:

Slope-intercept equation is y= +mx b . What we need to complete this equation are slope ( )m &

y-intercept (O,b). Since the line we’re looking for is parallel to y= —4 2x , their slopes are the

same, m=4.

We will substitute m and (x yi, 1) in the form y= +mx b to solve for b.
m=4, (xy1,1)=(1,3) 3=41()+b = b=-1

The equation of the line is y= —4 lx
Method 1] We also can use Point-slope form to find the equation of the line.

Point-slope formis y m x x= ( - +1) yioy= 4(x- +1) 3
m=4, (xy1,1)=(1.3) =>  y= — +4 4 3x Distribute 4 into parenthesis

= Y= -4 1x Combine like term

Example (6): Write the slope-intercept equation of a line which is perpendicular to
1 x!,

3 y=-x+4 ,passing through (-3,5).

Solution:



Slope-intercept equation is y= +mx b . What we need to complete this equation are the slope ( )m
1

& y-intercept (O,b). Since our line is perpendicular to y=-— +§x 4 (which was given), we can find the
slope of our line by taking the opposite sign and using the reciprocal of the given line which has a slope

of m= -3 . Therefore, the slope of our line is 72=3 (the perpendicular one to the given line)

We will substitute m and (x y1, 1) in the form y= +mx b to solve for b.
m=3, (xy1,)=(-3,5) 5= - +3(3) b

=> 5=-+9b
=> b=14The
equation of the line is y= +3 14x

Method Il We also can use Point-slope form to find the equation of the line.

Point-slope formis y m x x= ( - +1) YViy= 3(x= = +(3) 5 m 3, (e, 1)=(73,5)
=> y= 3(x+ +3) 5 Simplify the parenthesis

= y=+ +395x Distribute 5 into

parenthesis

= y= +3 14x
x1, 1 Example
(7): Write an equation of a vertical line which passes through Op1,60.

Solution:

The equation of a vertical line is x all

The x-coordinate of the point Oo 1,6[] is O1. Therefore, the equation of the vertical line is x001

X1, y1

Example (8): Write an equation of a horizontal line which passes through Dﬁ 3 0 > Dn.



04 o0

Solution:

The equation of a horizontal line is y b0

5 5
EI_3,EI_5DD 6 is 0. Therefore, the equation of the horizontal line is 6

yOO The y-coordinate of the point O
04 60

Exercises:

1. Write the slope - intercept equation of a line which passes through (0,5) whose slope is 4.

2. Write the slope-intercept equation of a line which passes through Ho,030 and O4,50.

3. Write the slope-intercept equation of a line which passes through 04,00and O7,010.

4. Write the slope-intercept equation of a line which is parallel to yO O3 Sx , passing through 06,30

5. Write the slope-intercept equation of a line which is perpendicular to yO 07 2x , passing through
03,20

6. Write an equation of a horizontal line which passes through 05,010

7. Write an equation of a vertical line which passes through DDS, 7 DD .

030

Answers:
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