N english, pleasea !

Sets or groups of points often have rules that relate the x and y values in each coordinate pair (x, y).

Example Solution

List the coordinates of each of the plotted
points and then write down the rule that

relates y to x:

a & The coordinates of the plotted points are
4 (_39 —l)s (-2a 0)’ (-l, 1)9 (Oa 2)9 (l, 3)9 (25 4)
3 In each pair (x, y), the y value is 2 more than
, the x value, so we write y = x + 2. This is the
= rule for working out the y value in each pair,
1 given the x value.
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A linear relation is a set of points that when plotted fall on a straight line.

Often the graph of a linear relation is drawn starting from the rule that relates the x and y
values in each coordinate pair.

Plot the graph of:
a y=2x—-6 b y=-3x+5
a 0 y=2x—-6
—_g ;) 5 We need to determine the coordinates of a
2 few points—at least two in order to draw the
4 line accurately.

Choosing x =-2, 0, 2, for example, we find
the corresponding y values:
x=-2 y=2x-2-6=-4-6=-10

#'-Ao

Plot (-2, 10).
x=0 y=2x0-6=0-6=-6
Plot (0, —6).
x=2 y=2%X2-6=4-6=-2
Plot (2, -2).

We draw a line through the points and
extend it in both directions, with arrows at
the ends to show the line can continue.



A. EXercisaes

1 List the coordinates of each of the plotted points and then write down the rule that relates
ytox:
a b 37
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2 List the coordinates of each of the plotted points and then write down the rule that relates

ytox:
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3 List the coordinates of each of the plotted points and then write down the rule that relates

ytox:
a 57 b 37
2 )
| Z)
~ | 1
Z) 1
= Ll
-3 2 - 1 2 3 x
l' 1 l
-3 -2 - . 2 3 R
2 3
3 —4




B. EXaercises

Complete the following tables using the given rules, then plot the points on a Cartesian
plane and join the plots with a straight line, extending the line in each direction:

a y=X+4 b y=3x-2
x | -1 0 1 2 x | -1 0 1 2
Yy Yy

c y=—x+3 d y=—2x-5
x | 2| -1 0 1 x | -1 0 1 2
Yy Yy

C. exercises

1 Write down the equations for each of the following lines:

a YA A b A VA c A
5% = 4 05 4
Y Y Y

2 Write down the equations for each of the following lines:

a YA b VA . Fa
-« rs > X
x
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3 On a set of axes of your own, sketch the graphs of the straight lines with equations:
a x=10 b x=-2 c x=025 d x=0

4 On a set of axes of your own, sketch the graphs of the straight lines with equations:
a y=8 b y=—4 c y=-025 d y=0



N english, pleasea !

The gradient or steepness of a straight line is the rate at which the line rises or falls. It can
be calculated by dividing the rise (the difference in y values) by the run (the difference in
x values) between two convenient points on the line. The symbol m is commonly used to

represent the gradient of a straight line.

nse VA ws
m=—
un
_ difference in y values
difference in x values /
¥ X NG
gradient is positive gradient is negative
Example Solution
1 Find the gradient of the line passing ¥y The gradient is m.
through the points (1, 2) and (2, 4). 4 nse 2 5
3 dse=2  mn 1
2 > Note that the gradient
run/= 1

=Y

is positive, as the line
slopes “uphill’ to
the right.



D. EXercise

1 Find the gradients of the following lines:
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2 Find the gradients of the following lines:
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N english, pleasea !

The general equation for a straight line is y = mx + c.
* m is the gradient of the line.
* ¢ is the y-intercept.

Lines in the form of y = mx + ¢ can be sketched using the gradient and y-intercept method.

Example Solution

1 Sketch y =2x. m=2andc=0

To graph the line, start at zero on
the y-axis (because ¢ = 0), run
forward one step, rise two steps, 1 D
(because m = 2) and then draw a line .
through the two coordinate points.
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2 Sketchy=2x-1. m=2andc=-1 -
To graph the line, start at —1 on /
the y-axis, run forward one step,
rise two steps and then draw a line
through the two coordinate points.
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3 Sketch y =—-3x. m=-3andc=0

/Y
To graph the line, start at zero on 1
the y-axis, run forward one step, 4 X
drop three steps and then draw a line 1
through the two coordinate points. \ 3
2
T\
4 Sketchy=-3x+4. m=-3andc=4 373

To graph the line, start at 4

on the y-axis, run forward one
step, drop three steps and then
draw a line through the two
coordinate points.
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E. eExercises

Sketch the line that has:

a agradient of 4 and a y-intercept of —1
b agradient of —1 and a y-intercept of 2
c agradient of 7 and a y-intercept of zero

d a gradient of -3 and a y-intercept of —1

State the gradient, m, and the y-intercept, ¢, and then sketch each line:

a y=2x-9 b y=5+9 c y=x-3

d y=-3x+8 e y=-Ix f y=5-2%x

g y=4-8 h y=6+3x i y=4-x

j o y=1-x k y=3x+2 | y=-1x+2

m y=6—-x n y=%x+2 o y=%x+]
. P =1, _ —6—2

P y=x 2 q y=3x 5 r y=6 > X



