Year 10 Straight Line Graphs
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4 This graph shows a company’s profit result over a
S-year period.
a Whatis the company's profit at

the beginning of the 5-year period?

the end of the 5-year period?

b Has the profit increased o decreased over the
Syear period?

¢ How much has the profit increased over the § years?

5 The number of deer in a particular forest has decreased over
recent months according to the graph shown.
@ How many deer were there to begin with?
b How many deer were there after 18 months?
© How many deer disappeared from the colony during the

18-month period?
e

P $)

g g

Nunber o deer
g

R
Time (years)
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12 An assembly plant needs to order some new parts. Three companies can supply them but at
different rates.
 Mandys Millers charge: set-up fee S0+ $1.40 per part
* Terry’s Turners charge: set-up fee $3000+ $0.70 per part
* Lenny's Lathes charge: set-up fee $4000-+50.50 per part
a Complete a table of values similar to the following for each of the companies.

No-of parts (p) | 0] 1000] 2000 3000 [ 000 [ 5000 [ 6000 | 7000 | 8000 | 9000
Cost (©)

Plot a graph of the total cost against the number of parts for each company on the same set of
‘axes. Make your axes quite large s there are three graphs to complete

Use the graphs to find the lowest price for:
1500 parts
6500 parts

d Advise the assembly plant when it is best to use Mandy's, Terry's or Lenny’s company.
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Exercise 6K
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1 Wite in the missing words for these statements: increases or decreases.
a As the volume of fuel decreases, the distance a car can travel
b As the volume of fuel decreases, the cost of flling the tank

2 3 Which of these equations show tht s directly proportiona to 7
i y=2v+d
v y=8x+5 v y=T0x
b State the value of k, the constant of proportionality,
for each of these direct proportion equations.

3 For each of the following graphs of direct variation, determine g\
the value of k and write the equation n the form y = kx. - ,

a [
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4 For a fixed rate of pay, wages () in dolars are directly proportional to the number (n) of
hours worked
a Write the direct proportion equation, given that k = $11.50/.
b Use this equation to calculate the wages earned for 37.5 hours worked.

5 Atafixed flow rate, the volume (¥ in litres of water flowing from a tap is directly proportional to the
‘amount of time (1) the tap has been turned on.
a Write the direct proportion equation, given that k = 6 Umin.

b Use this equation to calculate the volume of water, in ltres, flowing from a tap for 4 hours.
¢ Change the constant of proportionality to units of Liday and rewrite the equation with this new ,

value of k.

d Use this equation to calculate the volume of water, in litres,
flowing from a tap for 1 week.
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6 The amount that a farmer earns from selling wheat is in direct proportion to the number of
tonnes harvested.
a Find the constant of proportionality, k, given that a farmer receives $8296 for 34 tonnes
of wheat
b Write the direct proportion equation relating selling price () in dollars and number of tonnes ().
¢ Calculate the selling price of 136 tonnes of wheat.
d Calculate the number of tonnes of harvested wheat that is sold for $286 700.

7 When flying at a constant speed, the distance that an aeroplane has travelled is in direct proportion
tothe time it has been flying.
a Find the constant of proportionality, k, given that the plane flies 1161 km in 1.5 h
b Write the direct proportion equation relating distance (d) in km and time (1) in hours.
© Calculate the time taken, in hours, for the aeroplane to fiy from Sydney to Perth,

a distance of around 3300 km. Round your answer to two
d Calculate the distance that the plane would fly in 48 minutes.
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8 Use the graph in Example 33 to make the following
unit conversions. Round your answers to the nearest
whole number.

a 19inchestocm

25 cm to inches.

1foot (12 inches) to cm

1 hand 4 inches) to cm

the height, in inches, of the world's shortest iving

man, who s 54.6 cm tall

f the height, in cm, of a miniature pony that is
7.5 hands high

g the height, in cm, of the world's shortest living woman, who is about 2 feet and 1 inch tall

hthe length, in cm, of a giant Australian earthworm that is 39.5 inches long

b
¢
d
e
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9 Use the length unit conversion graph in Example 33 to answer

ol o &H
a Convert 94 cm to inches and use these values to find the gradient of

the line, to two decimal places.

State the conversion rate in cm/inch. to two decimal places.

State the value of , the constant of proportionality, to two decimal places.
Write the direct proportion equation between centimetres (3) and inches (x).
Use the equation to calculate the number of centimetres in 50 inches.
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10 Atany given time, an amount in Australian dollars. Currency conversion graph
is directly proportional to that amount in a foreign
currency. This graph shows the direct variation (at a
particular time) between Australian dollars (AUD) and
New Zealand dolars (NZD), European euros (EUR) and
Great Rritish pounds (GRP)

a Use the graph to make these currency conversions.
80 AUD to NZD 80 AUD to EUR
iii 80 AUD to GBP iv 50 NZD to AUD
v 32EURto AUD vi 26 GBP to AUD

b Answer these questions, using the line that shows.
the direct variation between the euro (EUR) and the
Australian dolar (AUD).

i Find 40 EUR in AUD and, hence, find the 7710 2030 40 50 60 70 80 90100
gradient of the line, to one decimal place. Austrlian dollars

State the conversion rate in EUR/AUD. to one

decimal place. Key

Il State the value of k, the constant of —— NzD/AUD
proportionality, to one decimal place. EUR/AUD

iv Write the direct proportion equation between GBR/AUD
EUR () and AUD (x)

v Use the equation to calculate the value in euros S
of 625 Australian dollars.

Other curnences.
SR88823388R
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11 The cost (C) of buying fuel is directly proportional
to the volume (V) of fuel pumped.

12

Copy and complete this table for the cost of diesel,
using the rule €= 1.5V,

Votum ) o desel,inires [0 [0 ]20 [0 [#0]50 %
Cost (C), i dollars

Plot these points and then use a ruler to join them
to form a neat graph of Volume () vs Cost (C).
Find the gradient, m, of the line.

At what rate is the cost of fuel increasing, in S/L?

Whatis the constant of proportionality, k, between
cost and volume?

For each of the following pair of variables, describe, using sentences, why the variables are in direct
proportion to each other or why they are ot in direct proportion.

b
o
d

‘The number of hours worked and wages earned at a fixed rate per hour.

The cost of buying tomatoes and the number of kilograms at a fixed price per kilogram.

The speed and time taken to travel a certain distance.

The size of a movie file and the time taken to download it to a computer at a constant

rate of k.

The cost of a taxiride and the distance travelled. The cost includes flag fall (.. a starting charge)
and a fixed rate of $/km.
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13 Convert the following rates to the units given in brackets.

a 9/ (cents/min)

© 108 Un (mus)

e 72km/h (mis)
g S15Kkg (centslg)

400 gimonth (kgyean)

b
Il
1
h

i

24/ (cents/min)
18 Un (mlss)

18 kmvh (mis)
$32/kg (cents/g)

220 g/day (kgfweek)

.3
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6 A height versus weight graph for a golden retriever dog breed is shown.

Height(cm)
PR

070 20 30 40 50
Weight (kg)

a From the smallest to the largest dog, use the graph to find the total increase in:
i height i weight

b Fillin the missing numbers.
i The largest weight is __ times the smallest weight.
i The largest height is __ times the smallest height.
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14 For a fixed speed, the distance (d) that a car travels

is directly proportional to time (1.

a Write the direct proportion equation, given that
k=90 km/h.

b Change the constant of proportionality to units
of m/s and rewrite the equation with this new
value of k.

© Use this equation to calculate the distance, in
metres, that a car would travel in 4 seconds.
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15 At any given time, an amount of money in a foreign currency is in direct proportion to the
corresponding amount in Australian dollars.
For example, if § Hong Kong dollars is equivalent to 1 Australian dollar, the conversion rate is
HK S/AUD and the direct proportion equation is HK =  x AUD.
 To change AS24 to Hong Kong dollars, we must substitute 24 for AUD:
HK=8x24
=192
* To change HK $24 to Australian dollars, we substitute 24 for HK:
24=8x AUD

A
AUD-$3

Follow the example above to complete the following questions
a Singapore dollar (SGD)

i Wite the direct proportion equation. given the conversion rateis 1.2 SGD/AUD.

i Convert AUD 240 to SGD.
Convert SGD 240 to AUD.
b Chinese yuan (CNY)
Wite the direct proportion equation, given the conversion rate is 6.47 CNY/AUD.
Convert AUD 75 to CNY.
iii - Convert CNY 75 to AUD.
¢ South African rand (ZAR)

Write the direct proportion equation, given the conversion rate is 9.5 ZAR/AUD.
Convert AUD 50 to ZAR
Convert ZAR 50 to AUD.
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Exercise 6L
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1 For each part, state whether the variables are directly or indirectly (i.e. inversely) proportional.
As the number of questions correct increases, the total mark for the test increases

As the speed decreases, the time taken to travel a particular distance increases

A the number of hours worked increases, the pay for that work increases.

As the size of a computer file decreases, the time required to transfer it decreases.

As the rate of typing words per minute increases, the time needed to type an assignment decreases.

saocoe

2 Which of the following equations shows inverse proportion?
21

-2 b o3 .
e the value of & iy = K when,
a x=2andy b y=2and





image108.png
4 The length of a rectangle, / metres, with a fixed area of 6 m?, varies inversely with the width, w metres,
6

such that /

a Complete this table of values.
wli[2]3]6
7

b Sketcha graph of /vs w using your table of values to help. Use w on the x-axis.
© Find the length of the rectangle if the width is § m.
d Find the width of the rectangle if the length is 1.5 m.
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5 The time taken (r days) to paint a house is inversely
proportional to the number of painters () such

that 1= 16
2 Find the time taken to paint a house for the

following number of painters, .

b Sketch a graph of £ vs n with n on the x-axis

© Find how long it willtake for 10 painters to paint
ahouse.

d Find the number of painters required to paint a
house in 8 days.
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6 yis inversely proportional to x such that y = 22

a Find the value of yif:
x=5

x=8
b Find the value of xif:
=10
y=40
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7 yis inversely proportional to x; ie. y =£.

a Find the constant of proportionaliy, k, if when x = 5, y = 10.
b Find the value of y if x = 2.
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8 For each of the following determine the constant of proportionality, , if

table of values.

.

B

05

‘;‘ Then complete the
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9 The volume, ¥ cm?, of gas in a container s inversely
proportional to the pressure, Pkg/cm”. When the
pressure is 2kg/cm?® the volume is 20 cm?.

a Find the constant of proportionality k if ¥/ = f,

b Find the volume if the pressure is 4 kg/cm®.
¢ Find the pressure if the volume is 16 cm?.
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7 This graph shows the height of a tomato plant over 3 months.
2 How many centimetres has the plant grown over 3 months?
b Use the graph to find how tall the tomato plant is after

1
14 months.

Height cm)

© Use the graph to find how long it took for the plant to grow to
60 centimetres.

8 The diameter of an ol slick increased every day after an oil tanker hit some
rocks. Use the graph to answer the following.
a How wide is the oil lick after 4 days?
b How wide is the oil slick after 2.5 days?

¢ How many days does it take for the oil lick to reach a diameter
of 350 m?

& B8

A
N
EIE
Time (months)
w0
T
g
a -
IRER]

Number of days
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10 The cost to rent a house for a week is $500.
a Find the cost per person if:

2 people rent the house

5 people rent the house

b Find a rule linking the cost per person, SC, with the number of people, n.

¢ Find the number of people sharing the house if the cost per person is $62.50.
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Multiple-choice questions
Questions 1-4 refer to the following graph of the movement of a snail
1 The total number of hours the snail i at restis: d(m)

A2 B4 cs 15

D6 E 0

10

2 The distance travelled in the first

3hoursis: B

A3m B 3hous € 7m

Hhou

C4m D 5m T raersn
3 The speed of the snal in the last 5 hours is:

A shows B 10m ¢ 10mh D 2mh E smh
4 The total distance travelled by the snailis:

A lsm B 10m © sm o 12m Esm
5 The equation of the line shown at the right is ¥

A x=2 ©oy=1

D y=-2
6 The graph of C = 101+ 5 would pass through which of the following

points?

A (LI B (120) € (220 D@50 E (555
7 The gradient of the line joining (0,0) and (2, ~6) s

A2 B3 c -3 L 3

8 Avertical line has gradient:
A undefined B zero C positive D negative  E 1
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9 Aline passes through (=2, 7) and (1, 2). The gradient of the line is:

- -3 3 -
A -3 s -3 c 3 03 E

10 The x- and y-intercepts of the graph of the rule 3x - y = 4.5 are, respectively:
A (0,35 and (45,0) B (-150)and @50 C (150 and (0,45
D (150)and(0,45)  E (0,35 and (-45,0)

11 Which of the following equations has a gradient of 2 and a y-intercept of ~12
A 2y+x=2 B y-2x=1 € y=-2u+l D y=2x-1 E 2v+y

12 Aline has x- and y-intercepts of, respectively, 1 and 2. Its equation is
A2i-y=2 B y=-at2 G y=2+2 D a2yl

13 The gradient of the line that is perpendicular to the line with equation y = ~2x = 5 s

= 1 -1 L
A2 B -2 c3 o -3 Eg

14 Which aquation shows that y is diractly praportional to x?
A y=5x-6 B y:é C y=2v+4 D y=I2v E y=20-3x
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Extended-response questions

1 David and Kaylene travel from Melton to Moorbank army base to watch their daughter's
march-out parade. The total distance for the trip is 720 km, and they travel an average of

90 km per hour
a Complete the table of values below from 0 to 8 hours.
Time in hours (0 T I R I )

km from Moorbank | 720
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Plot a graph of the number of kilometres from Moorbank army base against time.

© David and Kaylene start their trip at 6 a.m. If they decide to stop for breakfast at Albury and Albury
is 270 km from Melton, what time would they stop for breakfast?

d If the car they are driving needs refiing every 630 km, how long could they drive for before
refillng the car?

& What would be the total driving time if they didn't stop at all?

1 If the total number of breaks, including food and petrol stops, is 2 hours, when would they arrive
atthe army base?

A young maths whiz in the back seat of a car is counting down the distance to the nearest town,

‘which initially is §20 km away The car i travelling at an average speed of 80 km per hour

a Find the distance to the town after.
i 1 hour 3hours

b Dkmis the distance to the town after ¢ hours.

Write a rule for D in terms of ¢

Sketch a graph for ¢ between 0 and 6.5.

© Use your rule to find:

the distance to the town after 4.5 hours

the time it takes for the distance to the town to be 340 km
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10

‘The value of a car decreases with time.

o T

10000

Value (9

I
-
0TITE 1 e

Time (years)

a By the end of 8 years, how much has the car's value fallen?
b Atthe end of 16 years, what would you estimate the car’s value to be?

© Near the end of which year would you estimate the car’s value to be $50007
The weight of a wet sponge is reduced after it is left in the sun to dry.

g

Weight (grams)
g &

S

a The weight of the sponge has been reduced by how many grams over the first 1.5 hours?
b What would you estimate the weight of the sponge to be after 3 hours?
¢ How many hours would it take for the sponge to weigh 300 g?
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11 A submarine goes to depths below sea level, Time
s shown in this graph. Ipm 2pm pm

a How long does it take for the submarine £
o drop from 40 m to 120 m below sea level? Z 0
b Atwhat time of day is the submarine at: 3 s
—a0m? -80m? s -0
—60 m? i -120m? £ *ﬁ
¢ What s the submarine's depth at: 3 w0
i 130pm? 3 a0
115 pm? v
d Extend the graph to find the submarine’s depth at.
i 1245pm 1:45 pm. i 230 pm.

& Use your extended graph to estimate the time when the submarine i at:
i om ~200m -320m
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Exercise 6B
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Distance

1 For the distance versus time graph shown, for each line
segment A~ E, describe the movement of the object as either
moving at a constant rate or at rest.
A

s
c
&
Tome
2 The Martino family makes 3 300-km car journey, which 2
takes 5 hours. The distance—time graph of this journey o
is shown. For each descrption below, choose the line
segment of the graph that matches it

a Ahalf-hour rest break is taken after travelling 250 k. Distance-time graph of car journey
b In the first hour, the car travels 90 km. R
© The caris at rest for 1 hour, 90 km from the start. 300 +
4 The car takes 1.5 hours to travel from 90 km to 250 k. N
e The distance from 250 km to 350 km takes 1 hour. 20
1 The distance travelled stays constant at 250 k for half
an hour Em:
fis0
b | H
— H
4 100
sole
] R
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3 A bicycle journey s shown on this distance-time graph.
a What i the total distance travelled?
b How long is the cyclst at rest?
© How far has the cyclist travelled after 4 hours?

A

8

Distance (km)

-
12345
Time (hours)

4 The weight of a water container increases
while water is poured into it from a tap.
a Whatis the total weight of the

container after:

Thour?

2hours?

3 hours?

b During the 3 hours, how long is the
container not actually being filled 3
‘with water? Time (hours)

© During which hour is the container fillng
the fastest?

Weight (kg)
8. &8 8 8
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5 This graph shows a shopper's short walk in a
shopping mall
a What s the total distance the
shopper travelled?
How long was the shopper not walking?
What was the total distance the shopper
travelled by the following times?
20 seconds
80 seconds
2.5 minutes

Distance (metres)

200

150

100

50

Time (seconds)
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6 A snail makes its way across a footpath, garden bed and lawn according to this graph.

Distance (m)

o 12

% E3 S
Time (minutes)

a How far does the snail travel on:
i the footpath?

the garden bed?

il the lawn?

b On which surface does the snail spend the most time?

¢ Use your graph to find how far the snail travelled after:

6 minutes

18 minutes

42 minutes.

ey 3
EEE
=
=
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7 This graph shows the distance of a train from the city station over a

a What i the farthest distance the train travelled from the station?
b What s the total distance travelled?
¢ After how many minutes does the train begin to return to the station?

d What is the total number of minutes the train was at rest?
A

10

Distance from
station (k)
e ow

6 12 18 21 30 36
Time (min)
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8 Sketch a distance-time graph displaying all of the following information. 4
* total distance covered is 100 km in 2 hours &
« 50 km covered in the first hour
« 3 half-hour rest stop ater the frst hour

9 Sketch a graph to illustrate a journey described by the following.

« total distance covered is 15 metres in 40 seconds R
10 metres covered in the first 10 seconds

2 25second rest after the first 10 seconds

10 Abus travels 5 km in 6 minutes, stops for
2 minutes, then travels 10 km in § minutes,
stops for another 2 minutes and then
completes the journey by traveling 5 km
in 4 minutes.

a What is the total distance travelled?

b What is the total time taken?

¢ Sketch a distance-time graph for
the journey.

11 A 1-day, 20 km bush hike included the following features.
«a 3-hour hike to waterfalls (10 km distance)
« ahalf-hour rest at the falls

= a2-hour hike to the mountain peak (5 km distance)
.a l%rhnur hike to the camp site.
Sketch a distance-time graph for the journey.
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12 The distance travelled by a pigeon is described by these points.
ahalf-hour flight, covering a distance of 18 km
a 15-minute rest
a 15-minute flight, covering 12 km
a half-hour rest
turning and fiying 10 km back towards ‘home’
over the next half hour
« arest for a quarter of an hour
« reaching ‘home" after another 45-minute flight
a Sketch a graph illustrating the points above using
Distance on the vertical axis
Whatis the fastest speed (in km/h) that the

distance
2
pigeon flew? (Speed - distance

total distance

¢ Determine the pigeons average speed, n kvh. (Average speed = O S512hce.
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Exercise 6C
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List the coordinates of each
point (4-K) plotted

on the number plane.

Which points are on the x-axis?
Which points are on the y-axis?
What are the coordinates of the
point called the ‘origin'?





image20.png
2 Write the coordinates for each point listed in this table.
I e I A
N

3 Ethan s finding the coordinates of some points that are on the line
=—2x+4. Copy and complete these calculations, stating the
coordinates for each point
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4 Complete the following tables, then plot the graph of each one on a separate number plane.

a y=2x b y=x+4
T SToTTE Lol
y 2

¢ y=2e-3 4 y=-2x
X012 [T
2 2

e y=x-4 toy=6-x
AN ENE X012
2 y

5 Complete the following tables, then plot the graph of each pair on the same axes.

aiy=xi2 y=-x+2 g

x

Yy y
biy=x-4
x o1z FAINENE
2 Y
© i y=2+3x

<|x
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7 Afurniture removalist charges per hour. His rates are shown in the table below.

Noofhours( | 0 [ 1T [ 2 [ 3 [ 4[5
Cost (€) 200 | 290 | 280 | 30 | 360 | a0

a Plota graph of cost against hours — g
b Use the graph to determine the:

total cost for 2.5 hours of work
number of hours the removalist will work for $380
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8 By plolling e yraphs uf eath uf e fullowing pairs of fines on e saime axes, find e wordinales
of the point of intersection. Use a table of values, with x from —2 10 2.
a y=2vandy=x
b +3andy=2v+2 Hint:Th pon of intersectionof o lns s where tey cros
each bver:For example:

c
d 0y Y e e
e ~
intof
inerscton 2. 1)
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Olive oil is sold in bulk for $8 per ltre.

Noofftres® [ 1] 2 [ 3 [ 4[5

Cost(€) B EN R

a Plota graph of cost against number of itres.

b Use the graph to determine the:
i total cost for 3.5 ltres of oil

nnumber of litres of oil you can buy for $20
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9 Acarrental firm charges $200 plus $1 for each kilometre travelled.
a Complete the table of values below.

No-of km (k) | 100 [ 200 | 300 | 400 | 500
Cost(€)

b Plota graph of cost against kilometres.
© Use the graph to determine:
i the cost if you travel 250 km
how many kilometres you can travel on a budget of $650

10 Matthew delivers pizza for a fast-food outlet. He is paid $20 a shift plus 3 per delivery.
a Complete the table of values below.

No-of deliveries (@) | 0 [ 5 [ 10 | 15 [ 2
Pay ()

b Plot a graph of Matthew's pay against number of deliveries.
& Use the graph to determine the

‘amount of pay for 12 deliveries

number of deliveries made if Matthew is paid $74
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11 Two mechanics charge different rates for their labour. Yuri charges $75 for a service call plus $50
‘per hour. Sherry charges $90 for a service call plus $40 per hou.
a Create a table for each mechanic for up to 5 hours of work.
b Plot a graph for the total charge against the number of hours worked for Yuri and Sherry, on the
same axes
© Use the graph to determine the:
cost of hiring Yuri for 3.5 hours
cost of hiring Sherry for 1.5 hours
number of hours of work if Yuri charges $100
number of hours of work if Sherry charges $260
number of hours of work if the cost from Yuri and Sherry is the same

d Write a sentence describing who is cheaper for different hours of work.
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Exercise 6D
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1 Complete the following.
a The of aline segment is the halfway point between the two end points.
b The of aline segment is found using Pythagoras' theorem

2 Complete the working to find the midpoint of the line segment with the following end point
coordinates.

a (L,4)and (3,8)
_(1+0 4+
w2 5

M=O0)

b (1,3 and (5,-3)
w-(B0 50
M=o

3 For the line segment shown, complete the Pythagoras’ theorem N
working below to find the length. 4 B
AR =[F+[T A
25+D A, e

0 1335356

AB=3%
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4 Find the midpoint, M, of each of the following intervals.
b

a ¥
Iy A e

o B6.7)

4 o
.

2

N B

N 3
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5 Find the midpoint of the line segment joining the following points.

a (1,4)and (3,6) b (3,7)and (5,9) ’
© (0,4)and (6,6) d @24)and 3,5) _ 8
e (7,2and(5,3) 1 (1,6)and (3,2)

g (0,0)and (-2,—4) h (2,3 and (-4,-5)

i (-3,-1)and (-5,-5) i (C3,-4and 5,6)

K (0,-8)and (-6,0) 1 (3, ~4)and (-3,4)
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6 Find the length of each of the following line segments.
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7 Find the length of each line segment on the following N
‘number plane. Leave your answers in square root form. T
a 4B b D I3
© EF d GH 5
e KE t oG
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8 Plot each of the following pairs of points and find the distance between them, correct
to one decimal place where necessary.

a @3and(5,7) A
(0,1)and (6,9)
(0,0)and (=5, 10)

b
c
d (=4,-Dand 0,-5)
e
t

(=3,0)and (0,4)
(0,-1)and (2,~4)

9 Find the exact length between these pairs of points.
(1.3)and 2,2)
@ Hand (7,3)
~1)and 0,4
-3)and (3,5
,0)and (=6, 1)

,-3)and (4,-2)
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10 Copy the diagram below. Mark the point B(4,~1), as shown, then mark the point M(1, ~3). Find the
coordinates of A if M is the midpoint of the interval AB.
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11 Copy the diagram of rectangle ABCD.

i

o 3

D] <
CEEIEIK]

What are the coordinates of each vertex?

Find the midpoint of the diagonal AC.

Find the midpoint of the diagonal BD.

What does this tell us about the diagonals of a rectangle?
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12

Draw up a four-quadrant number plane like the
one shown.

Plot the points A(-4,0), B(0,3) and C(0,~3) and
form the triangle ABC.

Whatis the length of:
A 4c?

d What type of triangle is ABC?
e Calculate s perimeter and area.

Wite down the coordinates of D such that
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13 The diameter of a circle is shown on this graph.

a What are the coordinates of X, the centre of the circle? Mark this
point on your graph.

b What s the length of the radius X4?

¢ Find the distance from X to the point (5, 1). How can we tell that
(5.1) les on the circle?

d Use C =27 to find the circumference of the circle shown. Round
your answer to one decimal place.

e Calculate the area of this circle using 4 = 272, correct to
one decimal place. o

-

=
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1 Use the words positive, negative, zero or undefined to complete each sentence.
a The gradient of a horizontal line is .

b The gradient of the line joining (0, 3) and (5,0) is
© The gradient of the line joining (=6, 0) and (1, 1) is .
d The gradient of a vertical ine is

2 Decide whether each of the following lines would have a positive or negative gradient.
a A b ©
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3 Find the gradient of the following line segments.
a b ¢

4 Find the gradient of the following.
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5 Find the gradient of the following lines.

a N b ¥ ° N
3 A feao 3
56
e Camal o -
6.9
4 N o N t N
3
5
G —1
ONe ° °
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6 Use the grid tofind the gradient of these line segments. Then order the segments from least o steepest
gradient.
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7 Determine the gradient of the following lines.

a ¥ b y ¢ oy

A A
s
/00 By d w0,
o o x

] B . t .
¥ N N
A

I«z o
2 — -

I 9] 9
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8 a Copyand complete the table below.

Line segment | Rise | Run | Gradient

B c

ic B

D
BC
5D

3

b What do you notice about the gradient between points on the same line?
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9 Use the formula m =%m find the gradient between these pairs

of points.
a by N
{ an
6.9
82
oy, Ty N,
9] of al
¢ B K
i
0.5 5 @0
21 o) B E N
S (= e-n
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10 Find the gradient between the following pairs of points.
a (1L3)and (5,7 b (-L-hand G,3)
¢ (34)and Q1) d (=6,~1)and (3, ~1)

e (1,-4)and 2, 7)

11 The first section of the Cairns Skyrail travels from Caravonica terminal at 5 m !
‘above sea level to Red Peak terminal, which is 545 m above sea level. This is -
across a horizontal distance of approximately 1.57 km. What i the overall
gradient of this section of the Skyrail? Round your answer to three decimal places.
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12 A transversal map for a bike ride from Bakersville to Rolland is shown.

Which sections, A, B, C, D, E, £, G or H, indicate traveling a postive gradient?
Which sections indicate traveling a negative gradient?

Which will be the hardest section to ride?

Which sections show a zero gradient?

Which section is the flattest of the downhill rides?
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1 Complete the sentences.

a Arateis found from a linear graph by calculating the of the line. ..}
A rate compares quantities
A rate has two

A speed of 60 kilometres per hour is written as 60
If the rate of filling a bath is 50 ltres per minute, this is written as 50

2 Write down the rate by calculating the gradient of each line graph. Include units.

b
. ‘m‘ : m‘ -%
w0 Te
g <
2w o
H 3
Em 20
/
/i [ T T S
o Time (minutes)
o 1
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3 Acar completes a journey, which is described by
this graph.
a For the first hour, find:

the total distance travelled

the speed

b How fast was the car travelling during:

the first hour?

the second section?

the third section?

4 A cyclist training for a professional race includes a rest stop

between two travelling sections.

a For the first hour, find:

the total distance travelled

i the speed

b How fast was the cyclist travelling during:
i the second section?

the third section?

g &

120

Distance (km)

g

2E

©'
]

Distance (km)

3736 8 w0
Time (hours)
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5 Alarge carton s being filled with milk.

a How many litres are
the first 10 seconds?

the final 10 seconds?
b How fast (ie. what rate in Ls)is the container

being filled: o
during the fist 10 seconds? 0 2
during the final 10 seconds? Time (seconds)
between the 10 and 20 second marks?
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6 Alarge bottle with a long narrow neck is being filled with
water.
a How many litres are filled during:
i the first 10 seconds?
i the final 10 seconds?
b How fast (ie. what rate in Ls) i the bottle
being filled:
during the first 10 seconds?
during the final 10 seconds?
between the 10 and 20 second marks?

Volume (itres)
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Sienna’s training.
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7 A postel worker stops o deliver mail (o each of thiee

houses along a country lane.

a What s the total length of the country lane?

b What is the total time the postal worker spends
standing stil?

© Find the speed (use km/min) of the postal worker
at the following times.
i before the first house o

between the first and the second house

between the second and the third house

v after his delivery to the third house

Distance (km)

12345678910
Time (min)

8 Three friends, Anna, Billy and Cianne, travel 5 km from school to the library. Their journeys
are displayed in the three graphs below. Al three graphs are drawn to the same scale.

N £ £
£ H
] z ]
3 g 3
- - -
e Time Time

a1 Anna walked a short distance before getting picked up by her mum, which graph
represents her trip?

b 1f Cianne arrived at the library last, which graph best represents her journey?

® Which graph renresents the fastest joumney? Bwksin your answer.
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9 a Draw your own graph to show the following
journey: 10 kmvh for 2 hours, then rest for I hour,
and then 20 kmvh for 2 hours.

b Then use your graph to find the total distance
travelled.
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10 Aliftstarts on the ground floor (height 0 m) and moves to floor 3 at a rate of 3 mys for 5 seconds. After
waiting at floor 3 for 9 seconds, the lif rises 45 m to floor 9 in 9 seconds. The lft rests for 11 seconds
before returning to ground level at a rate of 6 m/s. Draw a graph to help find the total time taken to
complete the movements described. Use time, in seconds, on the horizontal axis.
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11 Siennais training for the Sydney Marathon. Her distance-time graph is shown below.
a How many stops does Sienna make?

b How far does she jog between:
i 6amand7am?
730 am. and 8:30 am.?
© Which sections of the graph have a zero gradient?
d Which sections of the graph have the steepest gradient?
€ Atwhat speed does Sienna run in section:
i A @ ) v 2 v H
In which sections is Sienna travelling at the same speed? How does the graph show this?
How long does the training session last?
Whatis the total distance travelled by Sienna during the training session?
What s her average speed for the entie trip, excluding rest periods?
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1 Complete the sentences.

y=mx+cis called the — form of a straight line.

The symbol m stands for the g
In the equation, the gradient, m, is the of x.

The symbol c stands for the

A horizontal ine has a gradient.

2 Form rules of the form y = mx + ¢ for the following straight-line graphs

c

gradient = 3, y-intercept = ~1 3
gradient = -3, y-intercept = 2

gradient = —1, y-intercept = 0

3 Identify the following special lines as: horizontal, vertical or passes though the origin.

y=2 b

3 ¢ y=2x d

0 ey
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4 For each of the following equations, state the:

i gradient intercept
a y=2utd b oy=6e-7
c ,y%xu d y=-7x-3

e ,%x—x toy=9x-5
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5 Sketch the graph of the following by considering the y-intercept and
the gradient.

2 y=243
¢ yox+d
e y=-sx-7
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Determine the gradient and y-intercept for the following lines.
a y b

4.4
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8 Match each of the following linear equations to one of the sketches shown.
2 ,y%nz b oy=-xtd ¢ y=x+3 A
4 y=2erd o y=d top=7x
g y=-dr+6 hox=2 i y=-ic
Lo 2
)
f a 6
-,
x , o

Ny v y iy
A A
2 5 4
- = - o
o3
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Wite down three different equations that have a graph with a y-intercept of 5.
Write down three different equations that have  graph with a y-intercept of 2.

Write cewwn three differant erquations that have a graph with  gradient of 3
Write down three different equations that have a graph with a gradient of 1.

Write down three different equations that have a graph with a gradient of 0.

Write down three different equations that have a graph with an undefined gradient.

Which of the following points lie on the line = 27
i@y 2
Which of the following points lie on the line x = 57
P63 3.5

5.2 W (-2,-2)

wn v (5,-2)
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13

Does the point (3,2) lie on the line .
Does the point (<2, 0) lie on the line y = x+2?
Does the point (1, ~5) lie on the line y = 3x +27
Does the point (2,2) lie on theline y = x?

Does the line y — 2x = 0 pass through the origin?

Draw each of the following on a number plane and write
‘down the equation of the line.

axo[i]2]s b xTo[i[2]3
v a[s]e]7 y[-rjoli]3?
¢ [xT2]0a]6 d [xT=2]o]2]4*
AEIEE vy 31 ][35]9
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14 Use technology to sketch a graph of these equations.

15

y=x+2 b y=—4x-3 4 y=15c+3

hoy=0lx-14

y=2-5 f y=05c+5

On the same set of axes, plot graphs of y = 2x,y = 2x+ 1,y = 2x+4,y =2x—2and y = 2x =3,
using a calculator

Discuss what you see and describe the connection with the given equations.

1

3

On the same set of axes, plot graphs of y = x— 1y =2x~ Ly=3v~Ly=1v—Tandy=

using a calculator
Discuss what you see and describe the connection with the given equations.

‘The equations of families of graphs can be entered into a calculator using one line only. For
example, y = 2x+1,y = 2x+2 and y = 2x-+3 can be entered as y = 2x+ {1,2, 3} using set
brackets. Use this notation to draw the graphs of the rules in parts aand b.
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1 For this diagram:
a Which lines, B, €, D or €, are parallel to line A

Which lines, B, C, D or E, are perpendicular to line A?

Ave lines C and D parallel?

Ave lines B and E parallel?

Ave lines E and C perpendicular?

2 Write down the gradient of a line that i parallel to the graph of
these equations.
a y=dx—6 b y=-7x-1

R T

3 Use my = —-L to find the gradient of the line that is perpendicular
m
10 the graphs of these equations.
a y=3x-1 b y=-2vs6
¢ y=lx-2 e
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4 Decide if the line graphs of each pair of rules will be parallel, perpendicular or neither.
a y=2v—landy=2v+1

y=3vedandy=-trs1
y=Sr+2andy=6x+2
y=—dx—landy=1x-1

y=3v-landy=3x+7

L gandy=lem
y=dx-6andy=Lx-4

,y%nlmﬂ
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5 Find the equation of the lines with the following description
a Aline passes through (0,2) and is parallel to another
line with gradient 4.

Aline passes through (0,4) and is parallel to another line with gradient 2.

Aline passes through (0, ~3) and is parallel to another line with gradient ~1
Aline passes through (0, 3) and is perpendicular to another line with gradient 2
Aline passes through (0, ~S) and is perpendicular to another line with gradient 3.

Aline passes through (0, ~10) and is perpendicular to another line with gradient 1.

7
Aline passes through (0, 6) and is perpendicular to another line with

1
gradient .

h Aline passes through (0,~7) and is perpendicular to another line with gradient —1.
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6 Find the equation of the line that is:

a
b
c

parallel 10,y = x-+3 and passes through (1, )
paralll to y = ~x 5 and passes through (1,7)
parallel to.y = ~d4x ~ 1 and passes through (~1,3)
parallel to y = %“ 1 and passes through (3, —4)

perpendicular to y = 2x-+3 and passes through (2, 5)
perpendicular to y = ~4x + 1 and passes through (-4, ~3)
perpendicular to y = %x — 4 and passes through (4, ~1)

perpendicular to ?Ix - % and passes through (-8, 3)
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For the graph shown, determine how long it takes each
cyclist to travel 10 km.

E
a cyclsta =
b oyclist B H
¢ oydlst € 3
Time (minutes)
Choose the correct word: interpolation o extrapolation, to complete the following.
a is reading information from within a graph

b i reading information from an extended graph
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7 The lines on this grid are either parallel or perpendicular to
each other.
a Whatis the gradient of each of these lines?

i D

b What i the equation for the following lines?

-
5
D
E
8 Inits original position, the line A has equation
=2, as shown.
a Line Ais rotated to form line B. What i its new
rule?
b Line Bis shifted to form line C. What i its new
rule? .
© Line C is rotated 90° to form line D. What s its
new rule? L .
d Line Ais rotated 90° to form line €. What isits |-} R
new rule?
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9 Recall that the negative reciprocal of, say, % is-3.

3
Use this to help find the equation of a line that:
a passes through (0,7) and is perpendicular to y = %n;

H

b passes through (0, ~2) and is perpendicular to y = 3x+ 1

©passes through (0,2) and is perpendicular to y =~ x — 3

4
3

d passes through (1,~2) and is perpendicular to y = ~Zx 1

10 Decide f the graphs of each pair of rules will be parallel, perpendicular or neither.
a 2y+x=2andy=-lx-3

" e ¥

¢ 8y+2r=3andy=dx+l
d 3x-y=2andx+3y=5
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11 Aquadrilateral, 4BCD, has vertex coordinates A(2, 7), B(4,9), €(6,3) and D8, 5).
a Find the gradient of these line segments.

B i o

D v AC

b What do you notice about the gradient of the opposite sides?

© What type of quadrilateral is ARCD?

¥

AT I

12 The vertices of triangle ABC are A(0,0), B(3,4) and %,n |
a_ Find the gradient of these line segments.
i a8 BC

b What type of triangle is AABC?
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1 Copy and complete these sentences.
a The winterceptis where ___=0. b The y-intercept is where

2 Plot the following x- and y-intercept coordinates and join

in a straight line to form the graph
a (0,3)and(-2,0) b (O,-Dand(2,0) ¢ (0,~4Hand(-1,0) d (0,3)and(5,0)
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3 Sketch graphs of the following equations by finding the x- and y-intercepts.
2etby=12
Sx-2y
—x+3p=3
—5x-9

Tmac

%

4 Match each of the following linear equations of the form ax-+ by = d to one of the graphs shown.
a x+y=3 b 2x-y=4 ¢ x-3y=6
i

o
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5 Sketch graphs of the following equations by finding the x- and y-intercepts.
a y=2x+l

d ym-xi2

& Match each of the following linear equations of the form = mx-+. to one of the sketches shown.
a y=x+l b y=3x-1 242
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7 Match each of the following linear equations to one of the graphs shown.

i y ¥
A
=& o 3 o -
g
iv N v i y
A
4
Sm x
o] > =T > - >
& =
8 By first finding the x- and y-intercepts of the graphs of these equations,
find the gradient in each case.

a 2vey=4 b x-Sy=10 ¢ 4x-2y=5  d -Lsx+3y=d
9 For the graphs of each of the following equations, find:
i the - and yrintercepts
the area of the triangle enclosed by the x- and y-axes and the graph of each equation
Remember that the area of a triangle is A = 1 b

a 2x-y=4 b -3x+dy=6 © y=





image82.png
10 The height, h, in metres, of a lft above ground after ¢ seconds is given by /=90 — 12:.
a How high s the ift initally (Le. at £ = 0)?
b How long does it take for the lft to reach the ground (i.e. at h = 0)? -

11 If ax+by=d, find a set of numbers for b and d that give an x-intercept &
of (2,0) and -intercept of (0, 4).
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12 For the following rules, use technology to sketch a graph and find the x- and y-intercepts.

2c-10 ¢ y=-x+l
f 3p-2

b oy=
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g

3 This graph shows a motorcycle journey from one place () to another (B). A

IR
Time (hours)

a How far did the motorcycle travel?
b How long did it take to complete the journey?

Distance (k)
g

© I the motorcycle were to be driven from A to B, then
halfway back to A, how far would the journey be?
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1 Each week Ava gets paid $30 plus S15 per hour. Decide which rule shows the relationship between Ava's
total weekly pay, P, and the number of hours she works, n.
A P=30+n B P=lSn C P=30+15 D P=30+I5

2 Rileyis 100 km from home and s cyciing home at 20 krvh. Decide which rule shows the
relationship between Riley's distance from home, d km, and the number of hours he has been
oycling, t.

A P= 1000 B P=100-20 € P=100-20 D P=100+20r
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3 The graphs below show straight lines.
i Determine the gradient of each.
Find the y-intercept

Wiite the equation of the line.
a x b ¥
A £
a3
T N
¢ d
1
A
R i pEERT 5
\
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4 Straight lines passing through two points are shown below.
Determine the gradient.

Find the y-intercept.
Wite the equation of the line.
a by
3,10 X
(o @
= x

c ey

o[\
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5 Determine the equation of each of the following lines.
Remember from Section 6G that vertical and horizontal
lines have special equations.

a y b ¥ < ¥
I
~——
x o - -
3 — 3] l;
d y e y 1 N
] I ! i ]
4lo N o - 9 71 =
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Remember that equations of graphs that pass through the origin are of the form
=mx (since ¢ = 0). Find the equation of each of these graphs.

a by c
1
)
f0.2) =
s - x

d e y f y

=R .2
N 3

For the line joining the following pairs of points, find: A
i the gradient the equation of the line

a (0,0)and (1,7) b (0,0)and (2,-3)
¢ (-Lhand(1,3) d (-2.3)and 2.-3)
e (-4,2)and(7,2) f (3,-3)and(3,1)
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8 A seasonal worker gets paid $10 plus $2 per kg of tomatoes that
they pick. If the worker earns P for n kg of tomatoes picked,
complete the following.

a Wite a rule for Pin terms of
b Sketch a araph of P against n for n between 0 and 10
© Use your rule to find:

the amount earned after picking 9 kg of tomatoes

the number of kilograms of tomatoes picked

if the worker earns $57
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9 An architect charges $100 for the initial consultation plus
60 per hour thereafter. f the architect earns $4 for
2 hours of work, complete the following.
a Write aule for A in terms of £
b Sketch a graph of A against £ for £ between 0 and 15,
© Use your rule to find:
i the amount earned after working for 12 hours
‘the number of hours worked if the architect earns $700
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10 A man’s weight when holding two empty buckets of water is 80 kg. I kg is added for each litre of

1

‘water poured into the buckets. If the man's total weight is W kg with /ltres of water, complete the
following.

a Wiite a rule for ¥ in terms of /.
b Sketch a graph of I against I for / between 0 and 20.
© Use your rule to find:
i the man's weight after 7 ltres of water are added
iithe number of litres of water added if the man's weight s 109 kg

‘The amount of water (W litres) in a leaking tank after
+hours i given by the rule W = ~2t+ 1000.
a State the gradient and y-intercept for the graph of
the rule.
b Sketch a graph of W against  for ¢ between 0 and 500. [
© State the initial water volume at = 0
4 Find the volume of water after:
I 30hous W 1day 1 week -

& Find the time taken, in hours, for the water volume to
fall to:

i 300 litres 185 litres





