Section 1.4: Equations of Lines and Modeling
Key points:
e Use the slope-intercept form of a line.
e Use the point-slope form of a line.

e Determine whether two lines are are parallel or whether they are per-

pendicular.

Slope-Intercept Form of a Line
The slope-intercept form of a line is given by
fx)=mz+b or y=mz+b,
where m is the slope of the line and the point (0,b) is the y-intercept.
Example 1. Find the slope and y-intercept of y = 2z — 4.

Since this line is already written in slope-intercept form, the answer is easy.

The slope of the line is m = 2 and the y-intercept is the point (0, —4).

Example 2. Find the slope and y-intercept of 3x + 5y — 7 = 0.

In order to solve this problem, we need to write the given equation in

slope-intercept form, which really means we just need to solve for y:

3r+5y—7=0
Sy =—-3xr+7
y = —%x + g (slope-int form)

The slope is m = —g and the y-intercept is the point (0, g)

Point-Slope Form of a Line
The point-slope form of a line is given by
y =y =m(x —z1),
where m is the slope of the line and (z1,y;) is any point on the line.
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Example 3. Find the equation of the line through (—1,5) and (3,—4) in

slope-intercept form.

Since we are given two points on the line, we can find the slope:

changeiny  yo—y1 = —4-—5 -9

~ changeinx a9 —a; 3—(—1) 4

Now that we have found the slope, we can use the point-slope form of a line

to write an equation for the line:

y—5=—=(z—(-1)) (substitution)
y—5=—=(r+1). (pt-slope form)

Since we want the slope-intercept form of this line, we just need to solve this

last equation for y:

9 9
y—>5= —2%¥ 1 (after distributing)
9
= ly— I 45
YTt TaT
9 11
y=—7% + R (slope-int form)

Parallel and Perpendicular Lines

Two lines are parallel when they have the same slope and different in-
tercepts. If two lines have the same slope and intercepts the the lines are the

same line, and we do not consider them to be different.

Note 1: The vertical lines z = 3 and x = —2 are parallel. They both have

undefined slope and different z-intercepts.

Note 2: The horizontal lines y = 1 and y = 4 are parallel. They both

have slope m = 0 and different y-intercepts.

Two lines are perpendicular when their slopes are negative reciprocals,
that is, when the product of their slopes is —1, and the lines meet at a right

angle. When we say “negative reciprocal,” we mean “flip and change the sign.”



Note 3: The horizontal line y = b is perpendicular to the vertical line

x = a. Every vertical line is perpendicular to every horizontal line.

Example 4. Find the equations of the lines in slope-intercept form that are
(a) parallel to and (b) perpendicular to the line —2z 4+ 4y = 6 through the
point (3,1). (¢) Graph all 3 lines on the same set of axes.

First, we need to find the slope of the given line by solving for y:

—2z+4+4y =6
4y =2x +6
1 3 :
y=52 + 2’ (slope-int form)

so the slope of the given line is m = 1

V)

(a) The equation of the line we want has the same slope as the given line

but goes through (3, 1), so using the point-slope form of a line, we find:

y_yl:m<x_33l)

1
y—1= 5@ —3), (pt-slope form)

which we can convert to slope-intercept form by solving for y:

1 3
y—1= 3%~ 5 (after distributing)
1 3
= x-Sy
YRt
1 ! (slope-int form)
Y=gt 5 slope-int form

(b) The equation of the line we want has slope which is the negative re-
ciprocal of the given line, which would be —2, but goes through (3,1). Again,

using the point-slope form, we find

y—?h:m(l’—iﬂl)

y—1=—-2(x—3), (pt-slope form)



which we can convert to slope-intercept form by solving for y:

y—1=-2x+6 (after distributing)

y=—20+7 (slope-int form)

(c) The graphs of the 3 lines are given below:
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