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PARALLEL LINES

Note: Parallel lines have the same slope/gradient. If m, is gradient of the first

line and m; is the slope of the second line, then it is parallel lines if | 777, = M,

EXAMPLE 1: Find the equation of the line parallel to 3x + 2y - 7= 0 and
passing through the point (2, 4).

Answers:

Key words / sentences

e line parallelto 3x + 2y - 7 = 0:
Make y the subject to find m

3x+2y-7=0
- -3x+7 - —_3:( + Z
_g 2 2
mi=— Note that parallel means same gradient.
Thus m = —
2
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e givena point (2, 4)2 (x1,41) and m = _?3 ,
Equation of the lineis: y — y,=m(x— x;) Substitute the values
provided,
y-4=7(x-2)

e Make y the subject

}/—4=_Tu+3
+4 +4
y:-ﬂ+7

PERPENDICULAR LINES

ﬂte: Recall Perpendicular simply means "at right angle'. A line is
perpendicular to another if they meet at 90 degrees.

Graphically,

Moreover, two lines are perpendicular if the product of gradient is

antlve one that is| 777,111, = -1

%

EXAMPLE 2: The figure ABC below is an isosceles triangle.
i

B(8,3)

A(2,1)

\J

a) Find the gradient of line segment AB.

b) Line k is a perpendicular bisector of the line segment AB. Determine the
coordinates of the midpoint of the line segment AB.

c) Write the equation of Line k.
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Answers:

a) Gradientformula: m= Y270
X, =X,
A(Z,l) - (xl’yl)

Substitute the values provided
and B(8,3) = (x,.Yy,)

3
m= =
8

|
U | =

-1
-2

b) Coordinates of the midpoint

M(x,,,)= “'“‘2,}";”2)
2+8 3+1 0 4
M .V =|—|=| —,—
e =( 222,221 (10,4)
S(x,,.y,)=(52)

c) Midpoint will be the first point (x,.y,) — (5.2)
e Since perpendicular:
mm, = —1
—1 1

ml

e The equation of a line:
Y=n ='"(x_xl)
y—2=-3(x-5)
y=—-3x+15+2
SLy=—3x+17
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COLLINEAR POINTS

/Note: Collinear points are points that lie on the same line. \

M N
“—— > «——@ @ *—>
Q@ Q R S T
o
Noncollinear points Collinear points

The gradient between each pair of points will be the same. Consider
the points Q, R, S and T. Since they are collinear, their gradients will be

. /

EXAMPLE 3: If points P (3,-2), Q (4,2) and R (x,6) are collinear, then find the
value of x.

Graphically,

e Find gradient of PQ

P(3,-2) > (x,,y,) & Q(4.2) > (x5, Y,)
Use gradient formula:

m(P_Q) _Y2™N
X, — X,
2-=2
4-3
m(P—Q)=%=4
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e Collinear points will lie on the same line, means same gradient.

- m(PQ) =m(QR) = m(PR) =4
e Consider points QR:
Q4.2) »> (x,.y,)

Substitute the given values
and R(x,6) — (X,,¥,)

e — Y, — W
X, — X,

4 6-2
x—4

® Solve for x: you may use distributive law

@4)=4

4x—-16=4

4x =20

x=5
Thusx =5

ACTIVITY
1.

The following equations represent four straight lines.
(i) 3y+4x=2 (ii) 4dy=3x+2
(iii) 3By+4x=2 (iv) 2=—4x-3y

a) Find gradient of each line.

b) Which two lines are parallel? i.e. have same gradient
c) Which two lines are perpendicular?
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( 8 MARKS)

2.

Line / is perpendicular to the line y = 3x + 2 and meets the x axisat x = 5.

Line [

¥y y=3x+2

4

/

a) Calculate gradient of each line /.
b) Find the equation of line /.

S\ T x

(4 MARKS)

3.

Test whether (1, 2), (2, 4) and (3, 6) are collinear.
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(3 MARKS) |

THE END
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