


Linear relationships, hyperbolas, parabolas and exponential graphs

6A – Interpreting straight line graphs
6C – Graphing straight lines
6D – Exploring gradient
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6A Interpreting straight-line graphs
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6C Graphing straight lines
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6 D Exploring gradient

[image: A screenshot of a math problem

Description automatically generated]
[image: A graph of a line with a cross

Description automatically generated with medium confidence]
[image: A graph of a line

Description automatically generated]
[image: A diagram of a triangle

Description automatically generated]

[image: ]



[image: A math problem with graphs and equations

Description automatically generated with medium confidence]



[image: ]







[image: A graphing of a line

Description automatically generated]





6 E Rates from graphs
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6 F 	   and special lines
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6 G Parallel lines and perpendicular lines
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6 I  Linear modelling
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This graph shows the growth of a tree over 5 years.

a How many metres has the tree grown over the 15
5 years? E

b Use the graph to find how tall the tree is after g0 d
2 years. g 5 T :

© Use the graph to find how long it took for the tree ¥
o grow to 10 metres. 0
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Due to poor performance, the value of a company’s

share price is falling.

a By the end of August, how much has the share
price fallen?

b Atthe end of November what would you estimate
the share price to be?

© Near the end of which month would you estimate
the share price to be 70 cents?

Share price ($)

June July Aug Sept Oct Nov
Time (months)
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W The equation for a linear relationship is usually written with y as the subject.
For example, y = 2v—3 ory = —x+7.

W To graph a linear relationship using a rule:
* Construct a table of values finding a y-coordinate for each given
x-coordinate. Substitute each x-coordinate into the rule.
= Plot the points given in the table on a set of axes.
* Draw a line through the points to complete the graph.

246
357

W The point of intersect

n of two lines is the point where the lines cross over each other.

Key terminology:
origin, linear

artesian or number plane, x-coordinate, y-coordinate, point of intersection,
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Plot the graph of y

2~ 1 by first completing the table of values.
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Now you try

Plot the graph of y = 3x + 2 by first completing the table of values. . o
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Jasmine is organising a school dance. The venue is chosen and the costs are shown in the table.

0 ] 100 [ 200 [ 300

500 | 1000 | 1500 | 2000

a Plota graph of the total cost against the number of students
Use the graph to determine:

i the total cost for 150 students
il how many students could attend the dance if Jasmine has $1750 to spend
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A gardener charges $50 per visit and $60 an hour for labour.
2 Complete the table of values

- - : - - - -

b Plota graph of cost against number of hours.
© Use the graph to determine:

i the cost for 4.5 hours of work

i how long the gardener will work for $260
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Now you try

A balloon artist charges $120 to attend a child’s party and $60 per hour in attendance.
a Complete the table of values.

b Plota graph of cost against number of hours.

© Use the graph to determine:
i the cost for 2.5 hours of hire
how long the balloon artist will work for $330
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W Gradient is given by the formula m

‘The value of the gradient can be expressed as:
*  afraction * adecimal
*  apercentage * amtio

Always move from left to right when considering the rise and the run.

* The horizontal run always goes to the right and
is always positive. The vertical rise can g0 up
(positive) or down (negative).

*If the line slopes up from left to right, the rise is &
positive and the gradient is positive. 45
com=te_*4_, <

n - +4
—_—
Run=+4

* If the line slopes down from left to right, the rise
is considered to be negative and the gradient is
negative.

egm
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M The gradient can also be zero (when a line is horizontal) or undefined (when a line is vertical).

y y

Zero (Horizontal)

(uonian) | paugapupy

radient, slope, rise, run
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Find the gradient of the following line segments, where each grid box equals 1 unit.

a 5 b





image18.png
Now you try

Find the gradient of the following line segments, where each grid box equals | unit.
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Find the gradient of the following lines.

2 y = ¥y
2.4
x

— > 0|

o (15.-5)

¢ d
3
x
7
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Now you try

Find the gradient of the following lines
a . b \

2.6)

0

@,-2)





image21.png
Example 12

Use the formula m = )yc Z :i : to find the gradient of the line segments between the following pairs
of points.
a ¥ b ¥
3.4
/ (3.8)
. .2 5





image22.png
Now you try

Use the formula m =

of points.
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W A rate compares two quantities. Many rates show how a quantity changes over time.

Distance (km)

2 hours 2
Time (hours)
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M Rate = change in quantity + change in time

(L. kg (seconds, hours,

W The gradient of a line gives the rate.

W A common rate is speed.
*  Speed = change in distance + change in time
(em.km, ...) (seconds, hours, ..)
W To determine a rate from a linear graph, calculate the gradient and include the units

(v unit/x unit); e.g. km/h.

Key terminology: rate. gradient, speed
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Example 13

A 4WD vehicle completes a journey, which is described
by this graph.
@ For the first hour, find:

i the total distance travelled

i the speed

150

100

50

Distance (km)

b How fast was the 4WD travelling during:
i the first hour?
il the second section?
fiithe third section?

01 2 3 4 5
Time (hours)
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Now you try

A long-distance runner completes a training run, which is described by this graph.
a  For the first hour. find: A
. 30
i the total distance travelled
i the speed

b How fast was the runner travelling during:

i the first section?

ii - the second section?
i the third section?

>
01234

Time (hours)
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Example 14

A container is being filled with water from a hose.
a How many litres are filled during:
i the first 10 seconds?
i the final 10 seconds?
b How fast (i.e. what rate in L/s) is the container
being filled:
i during the first 10 seconds? 0 10 20 30
i during the final 10 seconds?
iii between the 10 and 20 second marks?

[*)
S

Volume (litres)
S

Time (seconds)
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Wy = mx+ s called the gra

t-intercept form, where 7 and ¢ are constants.

Examplesamy:]xf“,y:%x—Sandy:

* The gradient or slope equals m (the coefficient of x).
* The y-intercept is the y value at the point where the line cuts the y-axis.
Iny=mx+c, the y-intercept is c.

W Some special lines include: y
* horizontal lines: y = ¢ (m = 0)

K (m is undefined) B V

*lines passing through the origin (0,0): y = mx (¢ = 0)

 vertical lines:

@ x=k

Key terminology: gradient-intercept form, gradient, coefficient, y-intercept, horizontal, vertical
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For the following equations, state:
i the gradient il the y-intercept
a y=3c+d
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Now you try

For the following equations, state the:
i gradient ii

a y=2-5
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Sketch the graph of y = 3x + 2 by considering the y-intercept and the gradient
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Now you try

Sketch the graph of y = 4x — 1 by considering the y-intercept and the gradient
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Sketch the graphs of these equations,

ay b x=-3

-2
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Now you try

Sketch the graphs of these equations.
b
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Does the point (3, 4) lie on the line
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Now you try
Does the point (~2, 5) lie on the line y = 3x +2?
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W Two paral have the same gradient as they point in
the same direction. f
For example, y = 3v — 1 and y = 3x + 3 have the same 4 Jivi
eradient: 3

W Two perpendicular lines (lines that are at right angles
to each other) with gradients m1, and m, satisfy the
following rule:

1 y=24-
my Xmy = —1 ormy = =L (i.e. m, s the negative
m
reciprocal of m,).
- «
lnlh:gnphshawn,nﬁxmzzlx(—%) ===

W Equations of parallel or perpendicular lines can be
found by:
« first finding the gradient ()
* then substituting a point to find ¢ in y = mmx + ¢

Key terminology: parallel, perpendicular, gradient, reciprocal, y-intercept
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Decide if the graphs of each pair of rules will be parallel, perpendicular or neither.
1

4+ 2andy=4x—6 b y=-3x—8and x+1
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Find the equation of the line, given the following description.
a Aline passes through (0,2) and is parallel to another line with gradient 3.
b Aline passes through (0, ~1) and is perpendicular to another line with gradient —2.
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Now you try

Find the equation of the line, given the following description.
a Aline passes through (0,4) and is parallel to another line with gradient 2.
b Aline passes through (0, 3) and is perpendicular to another line with gradient 4.
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Find the equation of the line that is:
a parallel to y = ~2x — 7 and passes through (1,9)
1

b perpendicular to y = 1.x — 1 and passes through (3, ~2)
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Now you try

Find the equation of the line that is:
a parallel to y = 3x 4 and passes through (2.3)

b perpendicular to y = %,{ +2 and passes through (—1,4)
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W The equation of a straight line can be determined using:
o y=mete

 gradient=m=

* yintercept

W If the y-intercept is not obvious, then it can be found by substituting
apoint.

W Vertical and horizontal line:
*  vertical lines have the equation x = k. where  is the x-intercept
= horizontal lines have the equation y = ¢, where c is the y-intercept
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B Modelling may involve:
* witing a rule linking two variables
* sketching a graph
* using the rule or the graph to help solve related problems

Key terminology: linear, gradient, y-intercept, modelling
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A straight line passes through the points shown. y
a Determine its gradient.
b Find the y-intercept. 10 3.10)
© Write the equation of the line.
5
oHL x
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Now you try

A straight line passes through the points shown.
a Determine its gradient.

b Find the y-intercept

© Write the equation of the line.

6

(8,6)

10




image48.png
Example

A straight line passes through the points shown. ¥
a Determine the gradient. (1.15)
b Find the y-intercept. 5
¢ Write the equation of the line. 1w G.10
5
0 x

012345
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Now you try

A straight line passes through the points shown.
a Determine the gradient.

b Find the y-intercept

© Write the equation of the line.

y

1,18)

“.9)
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A model gets paid $200 plus $100 for each hour of work. If they eam $C for ¢ hours of work,
complete the following.
a Wite a rule for C in terms of 1.
b Sketch a graph, using 7 between 0 and 10.
¢ Use your rule to find:
i the amount earned after working 8 hours
iithe number of hours worked if $1800 is eamed

Continued on next page
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Now you try
A tennis court costs $100 to hire plus $20 per hour of use. If $C is the cost for 1 hours of hire,
complete the following.
a Write a rule for C in terms of 1.
b Sketch a graph, using ¢ between 0 and 5.
© Use your rule to find:
i the cost of hiring for 3 hours
ii._the number of hours of hire if the cost is $260
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W There are many real-life situations that involve two variables, such as the time spent cycling and
the distance travelled.

W A table is often used to show some values that satisfy a relationship. In this example, the values
in the top row are increasing by 1 and the numbers in the bottom row are increasing by 5. This
is an example of a linear relationship.

o1 [2[3[a]5s
05w |15

W A graph on the Cartesian plane is used to display all the values that satisfy a relationship between
two variables. Linear relationships are always straight-line graphs.
* Some straight-line graphs pass through the origin (0).

¥y y
=
0
..
o
*  Some straight-line graphs indicate that both variables are increasing.
¥y ¥y
0.4 ¥ & x
*  Some straight-line graphs indicate that one variable decreases as the other increases.
y ¥y
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W Information can be found from: Y Extrapolation
* reading within a graph (interpolation) or
* reading off an extended graph (extrapolation)

Key terminology: variable, linear relationship, interpolation, extrapolation
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This graph shows the journey of a cyclist from one
place (4) to another (B).
a How far did the cyclist travel?

b How long did it take the cyclist to complete the
journey?

© Ifthe cyclist were to ride from A to B and then
halfway back to A, how far would the journey be?

8
=

Distance (km)
S

o

0 1 2
Time (hours)
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The number of rabbits in a colony has decreased

according to this graph.

a How many rabbits were there in the colony to
begin with?

b How many rabbits were there after 9 month;

© How many rabbits disappeared from the colony
during the 9-month period?

Number of rabbits
- 8888

Time (months)




