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12 This graph shows changes in e proe )
crude o prices.

@) How did theprices change
from Aprl o June?

) Which month had the most
expensive price?

16 When was the price cheapest?

@) How much cheaper was the price
in November than in April?

o B858BYB

5832833388353
13 The following graph shows information about unemployment in Australia during
the firs decade of the 2000s.
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(@) What information i provided by the values shown on the vertical axis?

®) In what year was the percentage of male unemployment the greatest?

@) In what year was there the least diference between the percentage of males and the
percentage of females unemployed?

(@) During what period was there a higher percentage of male unemployment than of
female unemployment?

{e) What was the greatest annual percentage change in female unemployment?

) For how many years was the male unemployment percentage below 5%?

{g) State the number of years for which the female unemployment percentage was
above 53%.

) The percentage of people unemployed is an indicator of a country's economy. A low
‘unemployment percentage usually means strong economic growth. For one year in
partcular, the economy experienced slow growth. When do you think this occurred?
Explain your ansiwer.
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Open-ended
14 Jodie provided Darcy with some information
that Darcy used to draw the line graph shown.

What might the information have been?

15 Witea story to describe the journey shown in this graph.

Dres
o rans

16 (&) Draw graphs that describe each of the following stuations.

@ a train travelling from Rosebush station to Cedarwood station, stopping at
Mapleleaf and Gumnut stations on the way.

® a person travelling up and down n a ift that stops o et other people on and off
atvarious floors

) Discuss your graphs with another student. Do they seem reasonable?

o et vart 0 kaw he

Where is the missing area? o et ocanss
FrireSrtis
Equipment reqired: raph pepr cx g papes ah s

‘There are 64 small squares in Grid A

The four shapes shown with different colours)
e recmanged to make Giid B

‘There seem to be 66 small squres in Gid B
(Grid A cnd Grid B e made from sheapes of he
scme siz0, 50 they must have the same area.
Wy does there cppoc to be an extra small
squane? Where did 1t come from?

Strategy options a8

« Draw a dagram. =
+ Make a model.
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Linear
relationships

Linear graphs
Alinear graph is  straight line graph that shows the relationship between bwo variables.
Tt can be drawn if you know the rule (for example, y = x + 2) that connecs the two variables.
‘This rulle shows thelinearreationship between the two variables. The rule or equation is used
to complete a table of values that shows the x- and y-coordinates of some points on the line.
‘These are plotted on the Cartesian plane and connected with a line.

Any point on the lne can be represented by coordinates, an v-coordinate and a
y-coordinate. These coordinates are written as an ordered pair (1, ).

‘The ordered pai (0,0)is known as the origin.

@) Copy and completethe following ableofvalues 52T T3+ =
forthe ruley = £+ 4 forvaluesof xin the range.
202 !
)
8) Use thetable ofvalues to draw a graphof the
elationship.
Thinking Working
@ 1 Substitte cach value of xinto the x
rule to find the corresponding value (%) Y=+ 4

ofy.

P
P
i q

y=2+ 4uherex=0

+ dwherex=1

paly

<
@ roin A i B olo O

2 Wite the y-values in the second row.
and enter the ordered pairs in the.
third row. y

T2

°

5
©.9[045]@5)

N

8
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) Draw and label the x-axis and the y-axis ()
on the Cartesan plane, plot the paints,
connect them with a straight line and
label the graph with the ru.

For the following graph, find:
@) the value of y where x= -4
®) the value of where y-

Thinking

@) Find the given point on the -axis and
drawaverticallne tomeet the given ne.
From the point of intersection with this
line draw a horizontl line to meet
the y-axi.The y-coordinate givesthe
required value.

CEEE X

Where x=-4,y=5.

R

{6) Find the given pointon they-adsand (o)
draw a horizontal line to meet the given
line. From the point of intersection with
this line, draw a vertical line to meet
the x-axis. The x-coordinate gives the
required value.
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x-intercepts and y-intercepts
‘The x-intercept of a graph is the point where
the line crosses the x-axis.

‘The y-intercept of a graph is the point where
the line crosses the y-axis

Gradient

‘The gradient tels you about the slope of a line.

/ This line has a positive gradient as t slopes upwards from left to ight.

\ i n i gt gdient i o downads o o g,

For the graph with the rule y = 2x—4:

fa) state the x-intercept and write the
coordinates of the point

) state the y-intercept and write the
‘coordinates of the point

(@) state whether the gradient of the.
line is positive or negative.

Thinking

Working

{a) The z-intercept is where the graph
cuts the x-axis. Write the coordinates
of the point.

(3) The xintercept Is 2: 1t has the
coordinates (2,0)

{©) The y-intercept is where the graph
cuts the y-axis. Write the coordinates
of the point.

(9) The y-intercept is 4 1t has the
coordinates (0, 4).

@) The graph slopes upwards from left
toright.

(©) The aradient s positie.
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Horizontal and vertical lines
Below i the table of values for the equation y = 0x-+3 and its graph.

x o123 “
v |33 ]35>3

‘This equation prodiuces a horizontal line passing through
y=3.The line is paralll to the x-axis. The gradient of the
line is 0 (the coefficient of ) and the y-intercept s 3
As0x=0, you can write y =0 + 3.
—
Ahorizontal line has a gradient of zero.

‘The graph of y =cis a horzontal line parall] to the x-axs tha passes through the point
(0.6) Tis point s the -intercept.
Horizontal line graphs where ¢ 0 arethe only licar graphs that do ot have an - intereept.

‘The graph of the valuesin the table belowis a vertcalline:
paralelto the y-axis and which passes throvgh the point
x=2

Y2222
v |12 ]3¢

‘This gradient s the steepest possible for a straight line.
‘The gradient i described s undefined and the
xinterceptis 2.

‘The equation of the line s x =2 and there is no.
yintercept for equations of this type.

Averticalline has a radient that cannot be evaluated (because s rise s infinite and s run’
s zero). Th gradient i described s undeined.

‘The graph of x=a s a vertical line paralll o the y-axis that passes through the point (3, 0).
‘This point i the x-intercept.
Nertical line graphs where a # 0 are the only linear graphs that do not have a yintercept.
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Linear graphs
« Alinear reltionship can be used to complee a able of values.

« A table of values gives coordinate points on  Cartesian plane that an be o
« The graph of a linear eltionship s a staght line.

= The point where  inecrosses the x-axs i called the x-inercept.

= The point where  linecrosss the y-ais is calld th y-ntercept.

= The gradien of  lin describesthe slope orsteepness ofthelne.

B a2 =5 e
¥ Linear relationships
Navigator

1.2.3,457.89,10.11,12 3.4567,810,12,13,14,  3,4,56,7.810,12,13,14,
S B S SR A AT
20,21,22,24,25

Equipment equired: graph paper o grid paper

Fluency
1 Find the coordinates o each point shown on the graph.

IEEREE R

2 Plotthe following points on  graph.
@) F(-2.-3), G(0, -2), H2, -1), K(4, 0)
) A, 1) B0, ), C(0, -2, D(0, -3). What s special bout these points?




image13.png
3 (a) Copyand complete each o the ollowing tablesofvlues orthe rles given for values
Prsiivetarmey ma

(®) Use the table of values to draw a graph of the relationship.

0 y=x+1
s 2[1]o]1]2 ] 2 DR
vt vt
2 2
) y=30-1
[ 2 [1]o]1]2 G012
B S 2
w1 7 Sl 2
|2 @[22
4 For each ofthe following graphs, ind:

(@ the value of y where x=
0

®) the value of rwhere y = -3,
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5 For each of the graphs in the previous question:
@ statethe x-inercept and wit the coordinates of the point
) statethe -intercept nd write the coordinates o the point
@) state whetherthe gradient of the i s posiive o negative
6 The coondinates o a point that s on the graph of y =54 ae:
A (L9 B 26 c 0y D (1-9
7 Which tableof values shows coordinaes fromthe equation y = 2t~ 32

A[x[3[2]0]2]> s [x[3[2]0]2]3
AEEERE AEREEE
c[x[3[2]0]2]> o [x[3][2]0
v |e]5]3]1]0 V313
8 The coordinates of the x-intercept and the
yintercept are,respectively:
A GA)and 0,0)
B (0.3)and (4,0)
© O-4)and(,0
D (40nd(0,3)

9 Choose the correct answer for the following.
A X e /' C L=
{a) Which line s the steepest?
®) Which line has a gradient of zero?

{6) Which line has the smalest positive gradient?

10 (@) Copy and complete the following sentences using the words: same, negative, positve,
‘undefined and zero.

with ____ gradient slope up to the right.
with ___ gradient slope down to the right.
Horizontallines have —__ gradient.

Parallel lines have the ___ gradient.
Nerticallines have ___ gradient.
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) For the lines A shown below,lst the letters of those:

@ with positive gradient (@ with negative gradient
0 with zero gradient ) that are parallel
) with undefined gradient ) with steepest positve gradient.

11 The following graph shows the temperature recorded every

houruntl noon on a hot day. Tumpacase(Q
(@ What was the temperature at 11 am? )
) When was the temperature 29°C? “
|
)
=)
=)
2|
2|
T
e

12 (@) Plot the graph of the following relationships by using the tables of values given.

0 y=3 L)
[0 1 ]2 [0 12
v 3|33 R
[0 KOEN KR K @ (05055

) A these rlationships inear? Explain your ansswer.
(6 What s the gradient of cach line?

(@ Arethe lines parallel tothe x-axs o to the y-axis?

() Stat the x-intercept and the y-intercept fo each graph.
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Interpreting
line graphs

InYear 7, you investigated point graphs Contotic
These are graphs where the points are not

foined. For example, this point graph shows the
celationship between the cost o juice and the
volume of uice purchased.

The pointsare not foined becausejuice can only
be purchased in certain volumes (at the point
values only). This geaph point shows tha this
juice can only b purchased in volumes of 0.5 L,
1L2LanddL.

However, there are many situations where
connecting the points on a graph with a straight

line will give valuable information aboutthe ~ © 05 1 15 2 25 3 35 4 ¥
relationship and the values in between and Vekame 0)
beyond the given points.

Line graphs show the relationship between two variables and can consist of several
different straight lin parts.

Selena leaves her home to go for a walk. The following line graph shows her distance
from home.

6) Describe what informaion i being shown on the graph in:
@ section 4 Dsron on
@ section B rom e
(i) section D,

®) Tn which section was Selena walking
the fastest?

e) In which section was she walking the

sowest?
{d) What was the total distance that
she walked? Tie )
Thinking Working
) ® Decide whers the tavlling begns(3) () Selena starta rom her e
and then whether the distance from Ao the distancefrom home s
the saring point ncreases, steadiy ncreasing 3 time
decreasesorsays the same. increasee, Sclena s moving away

from her house at.a sceady rate in
section A
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) Decide whether the distance from
the starting point increases,
decreases or stays the same.

(@) Decide whether the distance from
the stating point increases,
decreases or stays the same.

() A horizontalline means that the
distance from home is o changing
26 time increases. Selena may have
stopped somenhere to rest.

i) The distance from home s steadily
decreasing as time increases, 50
Selena is returning o her house at
a constant rate.

0 A spesa - s

the graph indicates travelling speed.
Compare the steepness of each section.
‘The steeper the graph, the faster the.
speed

., the steepness of

(6) Section Dhas the steepest . The
distance covered here 5 about twice the
distance of secion Acr G, but tis
Covered i less time. Selena must be
movina faster insection D than in
section A Ferhaps she ran bome.

PR T —
the graph indicatestaveling speod.
Comparethe steepness of each section.
he steeperthe graph,the faste the
speed.

(¢) Section A kas a stecper line than
section C. The total distance in section
Cis about the same s the total
distance i section A but the time taken
%o cover the distance is greater, s0
‘Selena s waling slower n Section C
than n section A

(@) Decide how far Selena travelled away
from home, then double this distance to
find the total distance she travelled.

() Selona walked 2kom away from home, 0
she walked 4km altogether.

Interpreting line graphs

Navigator

1.2.357,11,14,15

0.12,14,15, 2.3,4,6,7,8,9,10,12,13, 14,
%

Fluency
1 Thefllowing graph shows the
g ettt dung it
ayear.

(a) Which was the coolest month
ofthe year?

) Which was the httest month
oftheyear?

&) Which was the second hottest.
month of the year?

Temparans ()

03388888
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2 Afamilyis travellingin their car. The line graph shows their
distance from Melbourne.

&) Describe what information is being shown on the
graph in:
@ sectond @) section B () section C.
) In which section was the car travelling the fastest?
(0 In which section was the car ravelling the slowest?
(@ What was the total distance travelled by the family?

The following graphs shov the distance Ahmid i from home while out walking

during diferent time intervas.

Ouarco rom
Natuaama fr)

Tmo

{ Aot a rorontal

| sacionota csarco-im
| oen s a pos

o

(@) Dsance () Deurcs. (©) Dstance
fombame rom hame somrome.
Tine. e Time.
@ oo © osurce O bearce
fombame fom home fomboms.
e o Time

Match each graph (a-) with the description of a journey A-F given below.

A
B
c

Ahmid walks and stops at equal time intervas.
Ahmid walks directly home.

without resting.

 Ahmidisstationary (not walking).

£
£ Abmid walks away from home.

“This graph shows the distance Jose isfrom home while

walking one afternoon.

Use the graph to ansuve the following questions.

@) DidJosi sarther walk from home? Explain.

b) Josie walked to the local shop and stopped to buy milk
and bread. She then started o walk back home but
stopped a a frend's place. What part o the graph
show when she stopped?

(©) Did she spend more time at the milk bar or at her
friend's place?

(@ Did Josie reach her home at any time on her walk? Explain.

Ahimid walks away from home at first, then stops and retuns home immediately

Ahimid walks away from home, stops for a rest, then walks home.

Dearce.
fomnane
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‘This graph shows the average rainfall Fartat )
recorded in different regions of India during.
the monsoon season.

(@) Which of these regions has the most
rainfall?

®) Which region's rainfall vlue is 15 mm? |

‘Rhiannan is riding her bicycle.

(@ In which section of the graph (4, B, C or D)
is Rhiannan moving the fastest?

®) In which section s she stationary?
@) In which section s she moving the slowest?

Josh is at work. He drives home at a constant speed, eats lunch and then drives back to
work at a constant speed. After working for several hours he drives home at  constant.
rate. Which graph describes this?

A Dstancarom b [premsy—
oo, 3
© st rom o [yre——
e, T

‘The containes shown starts of empty. Water i then poured in at a constant
rate. Which graph describes this, i terms of the height of the water in the.
container?

A g ot vater B g ot vae
oo 23
© oot uater D o ot

L

23 e
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Understanding
9 Which journey illustrates Jason's rip as shown by the following graph?

A Jason started from home, walked slowly through the  pasance
park,then ran to the milk bas, boughtan ice-creamand o hone.
then walked back home.

B Jason sarted from home,ran through the park then
walked tothe milk b, bought an ice-cream and then
fan back home.
G Jason sarted from the milk bar,fan through the park,
then walked home, looked for  skateboard and then -
fan back to the milk bar.
D Jason sarted from home,fan through the park then stopped at the milk bar,
played with his skatcboard and then walked back home.
10 The hare and the tortoise had arace. Below s graph o the race.
[E——

55888835
%

T B B o %o 7o % B 1% ok % o e Tmamiase
) What was thelength ofthe race?
) Who won the race?
) What was the winning time?
() At what time and distance from the start were the hare and the tortoise at the
same place?
) Describe the hare's race.
Reasoning
11 The number o ars
‘manufactured (in thousands)
by a car company during
diferent months of a year
s shown. How many more

g
]

i
]
i

Nar Ao Ma dwe ah Ag St On




