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Section 3.7 Parallel and perpendicular lines

If we are given the equation of a line ¢, such as 2x + 3y — 4 = 0, we can find the slope of the
line by expressing the equation in the formy = mx + c.

If we are also given a point (x,, y;), we can then find the equation of a line through (x,, y;) and
which is parallel to or perpendicular to €.

Example 1

Find the equation of the line through the point (—2, 3) which is perpendicular to
theline2x —y +5=0.

To find the slope of 2x — y + 5 = 0, we express it in the form y = mx + c.
2x—y+5=0

= —y=-2x—5

= y=2x+5...

= theslopeis 2.

The slope of the line perpendicular to this line is —%.
Equation of line through (—2, 3) with slope —% is:
y =y =mk—x) (X1, y1) = (=2,3)

y—3=—%(x+2) m= —

= 2y —6=—Xx—2...

1
2

= x + 2y — 4 = 0is the required equation.




Exercise 3.7
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1. Find theslope of theline2x+y—4=0. X1 4
Now find the equation of the line through the point (2, 4) and which is parallel to the
line2x +y—4=0.

slope 2x4Y-4=0 gqpam}. of a ume
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Exercise 3.7

At Y
2. Find the equation of the line through the point (1, —6) and which isiparallelito the line
3x—y+4=0,.

= mx4C
Xy ) 9

\J- "|=M(X‘ Xl)
Y +6=3(x-1)
Y 6 =3y -5




Exercise 3.7

3. Find the slope of theline2x — 3y + 1 = 0.
What is the slope of any line perpendicular to 2x — 3y t1= =07
Now find the equation of the line through the pomt (4 —1) and which is perpendicular

totheline2x — 3y + 1 =0.

2%- }(yl
Y= wmx+(

2x-1= 59|+
=9 -)

Exercise 3.7

4. Find the equation of the line through (—2, 1) and which is perpendicular to the line
3x +2y —4=0.




Exercise 3.7

5. Find the equation of the line through (—4, 0) and which is parallel to the liney = 3x — 5.

Exercise 3.7

6. Aline passes through the origin and is perpendicular to the line whose equation is
3x — y — 2 = 0. Find the equation of the line.




Exercise 3.7

7. The point A has coordinates (1, 7) and the point B has coordinates (3, 1).
The midpoint of [AB] is P.

Find the coordinates of P,

Now find the equation of the line which passes through P and which is perpendicular
tothelinex + 5y — 7 = 0.

Exercise 3.7

8. The given diagram shows the points A(—1, 5), B(2, — 1)
and C(0, 5).

The line € is parallel to AB and contains the point C.
Find the equation of €.




Exercise 3.7

9. Alineis perpendicular to the line whose equationisy = 4x — 3.
Find the equation of the line if it crosses the y-axis at (0, 7).

Exercise 3.7

10. Which one of the following lines is parallel to 3x + y — 4 = 0?

A: y=3x—2 B:y=%x+4 Coex+2y+7=0 D: x+3y+2=0




Exercise 3.7

11. Theline y = 2x + 5 intersects the y-axis at the point P.
Find the equation of the line through P and which is perpendicular toy = 2x + 5.

Exercise 3.7

12. The equation of the line AB is 5x — 3y = 26.
(i) Find the slope of AB.
(i) The point A has coordinates (4, —2) and a point C has coordinates (—6, 4).
(@) Prove that ACis perpendicular to AB.
(b) Find the equation of the line AC, expressing your answer in the form ax + by = c.




Exercise 3.7 Answers

PN E LN =

—2;2x+y—8=0
3Xx—y—9=0

2, —3;3x+2y—10=0
2x —3y+7=0

3x —y+12=0
x+3y=20

P(2,4);5x —y—6=0
2x+y—5=0

. X+4y —28=0

. X+2y—10=0
(i) 2 (i) (b) 3x + 5y = 2
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