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Section 3.4 Theslopeofaline
The slope of the line AB is defined as

3| Vertical Change

the vertical change rise
or —

horizontal change run !

A
_3_1 Horizontal Change
The slope of AB = = = .

In the diagram on the right, the slope
of AB is found by getting the

vertical change _ Y2 ™%

horizontal change X2 — X

Thus the slope, m, of AB is = Y2 —y1.
Xy — Xy

The slope, m, of the line passing through (x;, y;) and (x,, y,) is

_ Y2 )
X — X4

m

Positive and negative slopes

As we go from left to right, the slope is positive if the line is rising and the slope is negative is
the line is falling.

Positive Negative
slope slope




Parallel lines

The lines a and b in the diagram below both have the slope %

These lines are parallel.

3

Rise
— =

Run. o

Parallel lines have equal slopes

Perpendicular lines
The given lines a and b are perpendicular.
.3
The slope of g is 3.
The slope of b = —%. 3 gy
=13

Notice that one slope is minus the reciprocal of the other.

Mmu
Notice also that the product of the two slopesis —1, i.e.,

2w 3_ _
3 X3 1 -

-6 _
< =~

If two lines are perpendicular, the
product of their slopesis —1, i.e.,
m, Xm,=—1




Example 1

If A= (3, —1)and B = (5, 2), find the slope of the line AB.

The slope, m, of the line passing through (x;, y;) and (x,, y,) is

_ V2" )
Xy — X4

m

Example 2

A(—1,0),B(3,2),C(—1,4) and D(2, —2) are four points in the plane.
Show that AB is perpendicular to CD.

The slope, m, of the line passing through (x;, y;) and (x,, y5) is
Y2 = W

X3 — X4

Let m, be the slope of AB and m, be the slope of CD.

AB is perpendicular to CD as the product of the slopes is —1.




Exercise 3.4

1. The diagram shows four lines a, b, cand d.

aaMdL

(i) Which lines have positive slopes?

(ii) Which lines have negative slopes? bmd d .

Exercise 3.4

2. Three lines a, b and c are drawn on the grids below:
YA

0) o)

(i) Which line has a slope of%?
(ii) What is the slope of line a?
(iii) What is the slope of line ¢? 1




Exercise 3.4

3. Why is the slope of the given line negative?
Use the grid to work out the slope of the line.

-5 Iy

—

0~ 72

Exercise 3.4 m = Ya — )i
Xy — Xq
4, Fir'\d the slope of the line AB in each of the fo!!owing- : .3‘ —q-2 _¢
(i) A3, )a'nd B(5, 32 o (i) A(—1,2 andB 3 —4 = —
(iii) A(—1 .’—3 and B(O 5) (iv) A3, O).’and B(—1 —42 34 \ y 4
(V) 33 andB 3) (vi) ( 5,1) and B(— ‘g)
m) s+) .8 g w) =4-6 _ -y _
oHl 1 V-3  —q !
- Z -z

-S43 2 248~



Exercise 3.4 m=22""
X2 — X

Xt 9! X1
5. Show that the line passing through A(—1, —2) and B(3, 0) has the same slope as the line

passing through C(2, 3) and D(—2, 1).
What can you say about the lines AB and CD?

% oa

l-
Y

|
34| 2

Exercise 3.4

6. { contains the points (1 1) and (2 4) 2
m contains the points ( 4 13 and 3 —2).
Investigate if € is parallel to m.




Exercise 3.4

7. A(—2,—4),B(5, —1),C(6,4) and D(—1, 1) are the vertices of a quadrilateral.
Draw a rough sketch of the figure. Now verify that AB||CD and AD||BC.

Exercise 3.4

8. The given diagram shows three lines g, b, and c.
Match the lines with these slopes:
1
2, T 1.
(> b




