EQUATIONS OF PARALLEL AND PERPENDICULAR LINES

PARALLEL LINES

Parallel lineshave the same slope. The most commonly used equations of a line are the
dope-intercept form: y = mx + b and the point-dope form: y! y, =m(x! x,). Either form

may be used to solve problems involving parallel lines, and in both cases m represents the
slope.

Example

Find the equation of the line that is parallel to y =5x! 5 and passes through the point (4, 10).

Using slope-intercept form: Using point-slope form:
Any line parallel to the line y =5x-5, Again, the parallel slope, m= % . The
which has a slope of % , must also have a equation must look like y! y; = % (x! x7).

slope of 1. Therefore, the equation must L . L
P 2 d Substituting the given point in place of X;

: -1
100k hke y— 2X+b and yl we have y—lo:%(x—4)

Substituting the given point in place of x Rearranging yields y! 10= % x! 2 or
and y we have: 1025(4)+b. Solving, we y:%x+8.

find that b = 8. The equation is Y= %X +8.

Problems

Find an equation for each of the lines described below.

1.  The line with a slope of %, passing through the point (-2, 5).

2. The line parallel to y = %X + 5, passing through the point (3, 2)
3. The line parallel to 3x + 4y = 4, passing through the point (-4, 2).

4.  The line parallel to the line determined by the points (! 3,!! 2) and (2, 4), passing through
the point (0, —1).

5. The line parallel to y = 7, passing through the point (! 2,!5).

6.  The line through the point (0, 0), so that the tangent of the angle made with the x-axis is 2.



PERPENDICULAR LINES

For perpendicular lines, the product of the slopes equals negative one. The commonly used
forms of lines are the same as the ones listed in the previous box.

Examples

Find the equation of the line that is perpendicular to y = %x — 35, passing through the point (4, 10).

Using slope-intercept form: Using point-slope form:
Since the original line has a slope of 1, a Again, the perpendicular slope is m=1!2.
perpendicular line must have a slope of —2. The equation must look like
Therefore, the equation must look like Y=y =-2(x—Xxp).
y=-2Xx+b.

o . o Substituting the given point in place of X;
Substituting the given point in place of X and y, we have y—10=—2(x— 4).
and y we have: 10="!2(4)+b. Solving, Rearranging yields y—10=—-2x+8 or
we find that b =18. The equation is y=12x+18.
y=12x+18.

Find the equation of the perpendicular bisector for the segment with endpoints (-2, 3) and (4,!! 1).

The perpendicular bisector will pass through Using point-slope form:

the midpoint of the segment and have a

slope that is perpendicular to the slope of the The perpendicular slope is 2. The equation
segment.

must look like y—y; = g (X—Xq).
The midpoint:

(x1+x2 Yity2 ) - (—2+4 3+—1) =(1 ) Substituting the midpoint in place of X; and
2 2 2 7 2
y; we have y! 1= %(x I' 1). Rearranging
- : -3 3 _3 1
Theslope:%:%‘_%:%‘:_% yields y—=1=Jx—-3 or y=3x! 5.



Problems

Find an equation for each of the lines described below.
7. The line perpendicular to y = %x + 5, passing through the point (3, 2).
8. The line perpendicular to 3X + 4y =4 , passing through the point (! 4,!12).
0. The line perpendicular to 2x! 3y = 6, passing through the point (0, 3).
10. The line perpendicular to y = 7, passing through the point (! 2,!5).
11.  The perpendicular bisector though the segment with endpoints (1,!3) and (5, 9).

12. The perpendicular bisector though the segment with endpoints (! 10,!! 1) and (6,!! 9).

Answers

1. y:%x+5% 2. y=%x 3. y=—3x+1
4. y=2x-1 5. y=5 6. y=2x

7. y:—§x+6% 8. y:%x+2—32 9. y=—%x+3
10. x=12 1. y=! 2x+8 12. y=2x!1



