


Chapter 5 Linear relations and modelling
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10  The formula used to convert temperature from degrees Fahrenheit to degrees Celsius is:
5
C=2(F-32
9( )

Use this formula to convert the following temperatures to degrees Celsius. Give your
answers to one decimal place.

a S0°F b 0°F c 212°F d 92°F




image6.png
13 The circumference of a circle is given by:

C =2mr

where r is the radius. Complete the table of values to show the circumferences of

circles with radii from 0 to 1 cm in intervals of 0.1 cm. Give your answers to three

decimal places.
rem | 0 |01 [02[03 |04 |05 |06 |07 |08 |09 |10
C(em) | 0 |0.628[1.257|1.885
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17 The sum, S, of the interior angles of a polygon with
n'sides is given by the formula:
S =90(2n - 4)

Interior

Construct a table of values showing the sum of the 4 ole

interior angles of polygons with 3 to 10 sides.

n 3 4 5
180°| 360°
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Testing understanding
18 The number of matchsticks used for each shape below follows the pattern 3,5,7, ...

NN NN

Shape 1 Shape 2 Shape 3
The rule for finding the number of matches used in this sequence is:

number of matches = a + (n — 1)d

where a is the number of matches in the first shape (a = 3), d is the number of extra
‘matches used for each shape (d = 2) and  is the shape number.
Find the number of matches in the:

a 6th shape (so,n=6) b 1lth shape © 50th shape
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Exercise 5B

Building understanding
1 Solve the following linear equations.
ax+6=15 b y+11=26 cm-5=1
dm-5=-7 e6+e=9 f-n+5=1
2 Solve the following linear equations.

asx=15 b 3g=27 © 6j=-24
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Developing understanding
5 Solve the following linear equations.

av+7=2 b 9-k=2 c

w W

d -5b=-25 e 13=3r-11 f




image11.png
6 Solve the following linear equations. (You do not necessarily have to multiply brackets

out first.)

a2y-1)=6 b 8(x—4) =56 c3(g+2)=12

d 3(4x-5)=21 e 8Qx+1)=16 £ 35m-2)=12
2a-3)

=6 p 2D
5 6

10
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7 Solve these equations by first ensuring that the unknown variable is on one side
of the equation.
a2x=x+5 b 2a+1=a+4 c 4b-10=2b+8
d 7-5y=3y-17 e 3x+5)-4=x+11 f 6(c+2)=2c-2)
£ 2f+3=2-3(f+3) h 5(1-3y)-2(10-y)=—-10y

8 Solve the following linear equations using a CAS calculator. Give answers to one
decimal place where appropriate.

a3a+5=11 b 4b+3=27 c w529

d7c-2=12 e 3y-5=16 far-1=7

£3+2=13 h2+3k=6 i dg-4)=-18

=0y K 20D g k) S
7 2 5

m2x-3)+4(x+7)=10 n 5(g+4) -6(g-7)=25 0 S(p+4)=25+(T-p)
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Find an expression for the perimeter, P, for each of the following shapes.
a b x
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11 a Write an equation for the perimeter of this square.
b If the perimeter is 52 cm, what is the length of one side?
¥y
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17 Year 11 students want to run a social. The cost of hiring a band is $820 and they are
selling tickets at $15 per person. The profit, P, is found by subtracting the band hire
cost from the money raised from selling tickets. The students would like to make a
profit of $350. Use the information to write an equation, and then solve the equation
to find how many tickets they need to sell.

Testing understanding
18  The cost for printing cards at the Stamping Pris

ing Company is $60 plus $2.50
per card. Kate paid $122.50 to print invitations for her party. How many invitations
were printed?
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Building understanding
1 Ata French patisserie, a baguette costs $4.50 and a large family quiche costs $14.30.
a State the cost of buying x baguettes.

b State the cost of buying y family quiches.
c Construct a formula for the cost, $C, of x baguettes and y family quiches.

2 The cost, $C, of buying x muffins and y cookies is C = 4x + 2.5y.
a How much does it cost to buy a single muffin?
b How much does it cost to buy one cookie?

© How much does it cost to buy 8 muffins and 4 cookies?
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Developing understanding

3 Balloons cost 50 cents each and streamers costs 20 cents each.
a Construct a formula for the cost, $C, of x balloons and y streamers.

b Find the cost of 25 balloons and 20 streamers.

4 Tickets to a concert cost $40 for adults and $25 for children.

a Construct a formula for the total amount, $C, paid by x adults and y children.
b How much money altogether was paid by 150 adults and 315 children?
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7 At the beach cafe, Marion takes orders for coffee and milkshakes. A cup of coffee costs
$3.50 and a milkshake costs $5.00.

a Let x = number of coffees ordered and y = number of milkshakes ordered. Using
x (coffee) and y (milkshakes), write a formula showing the cost, SC, of the number
of coffees and milkshakes ordered.

b Marion took orders for 52 cups of coffee and 26 milkshakes. How much money
did this make?

8 Joe sells budgerigars for $30 and parrots for $60.

a Write a formula showing the money, $C. made by selling x budgerigars and
v parrots.

b Joe sold 28 parrots and 60 budgerigars. How much money did he make?
Testing understanding
9 James has been saving fifty-cent and twenty-cent pieces.

2 If James has x fifty-cent pieces and y twenty-cent pieces, write a formula to show
the number, N, of coins that James has.

b Write a formula to show the value, V dollars, of James’s collection.

© When James counts his coins, he has 45 fifty-cent pieces and 77 twenty-cent pieces.
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Building understanding

¥
1 Identify the slope of each of the A B
straight-line graphs A, B, C and D as: c /
positive, negative, zero, or undefined. 4
—
D
5 >

2 Complete the table below for the equation y = 3 + 2x.

x| 2-1fof1]2]3
y | -1 7
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3 Consider the following graph.
a State the rise from point B to point A.
b State the run from point B to point A.

© Using your answers from part a and b,
state the slope of the line.
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Developing understanding
4 Plot the graph of the linear equations below by first completing a table of values
for y when x =0,1,2,3,4.
ay=2+x
b y=1+2x
cy=10-x
dy=9-2x

5 Use your CAS calculator to plot a graph and generate a table of values of y for
x=0,1,2,3,4.
ay=4+x
b y=2+3x
c y=10+5x
d y=100-5x
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6 Two straight-line graphs, y = 4 + x and

10
v =8 —2u, are plotted as shown opposite. /L
a Reading from the graph of y = 4 + x, 8

determine the missing coordinates:

(0.7,(2,7,(2,7),(2,9). ¢
b Reading from the graph of y = 8 - 2x, 4

determine the missing coordinates: YES2

(0.7),(1,7),(2,4),(2,2). 2

0| 12 3 4 s
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7 Find the slope, to two decimal places, of each of the lines (4, B, C) shown on the graph
below.

y
A

10

(1.3

2402

(L1
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8 Find the slope of each of the lines (4, B, C) shown on the graph below.
¥y
A

10 (1,10)

(3]10)

(.4
0,4

(1,2) “.2)

o
Testing understanding
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10 Consider the following rules:

my=3x
= y=3x+1
my=3x+2

a Sketch each line.
b Find the slope of each line.
© What do you notice about the lines and your answer to part b?
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Building understanding

1 Use the formula, slope = * to find the slope of cach of the lines shown below.

n-x
An uncompleted formula is under each graph to assist you.

a y by c y
5,9
(15,30 .17
3
> > @3 >
of [l of
Jlope = - lope = 20— 1 -
slope = ———— slope = slope =
pe= pe oy lope —
d y e ¥ f ¥
(-1,6)
@n (-1.5)
6.4
> ¢, &
of : ol ol >
7- 5-
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Developing understanding

2 Write down the y-intercepts and slopes of the straight lines with the following
equations.

ay=5+2 b y=6-3x © y=15-5¢ dy=3x

3 Find the y-intercept and the slope by first rearranging the equations to make

 the subject.
ay+3x=10 b dy+8r=-20 ¢ x=y-4 dx=2-6
e 2x-y=5 fy-5x=10 £ 25x+25y=25 h y-2x=0
iy+3x-6=0 jy=3 kdx-5y-8=7 12y-8=203x-6)

4  Write down the equation of the straight line that has:

a yintercept=2,  slope =5 b y-intercept=5,  slope = 10
© y-intercept = ~2, slope = 4 d y-intercept =0, slope = -3
© y-intercept = —2,  slope = 0  yeintercept = 1.8, slope =

£ y-intercept = 2.9, slope = —2 h y-intercept = ~1.5, slope =

5 Sketch the graphs of the straight lines with the following equations, clearly showing
the y-intercepts and the coordinates of one other point.

b y=5+5¢ © y=20-2x
e y=4x fy=16-2x





image28.png
Testing understanding
6 Sketch the graphs of the following straight lines.
ay-x=3 b y+2x

cy-3x-4=0
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Building understanding
The graphs for Questions 1-3 are shown below Question 3.
1 For Graph 1 below:
a Find the y-intercept.

b Find the slope of the line using the formula for the slope.
¢ State the equation of the straight line in the form y = a + bx.
2 For Graph 2 below:
a Find the slope of the line using the formula for the slope.
b Find the y-intercept (a) by substituting the slope for b and the point (3, 0)
intoy =a+ bx.
3 For Graph 3 below:
a Find the slope of the line using the formula.

b Find the y-intercept by substituting the slope for b and the point (-1,5 )
intoy=a+bx.
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CIERR]

Graph 1

Developing understanding

T

© 7

/(.

Graph 2 Graph 3

4 Find the equation of the lines (4, B.C)
shown on the graph below. Write your

answers in the form

a+bx.

5 Find the equation of the lines (A, B, C)
shown on the graph below. Write your
answers in the form y = a + bx.
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6 Find the equation of the lines (4, B, C) on the
graph below. Write your answers in the form
v=a+bx

y
A (1,10) (3,100 (5,10
10
W /s
/
/
/ &)
(1,0) [£5)) .

o 1 2 3 4 s
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7 Use a CAS calculator to find the equation ¥
of each of the lines (A, B, C) on the graph
below. Write your answers in the form
y=a+bx
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Testing understanding
8 Find the equation of the straight-line graph shown.

I

RRAERE

9 Aline passes through (0, 2) and (5, 9). Find the equation of the line in the
formy = a+bx.

10 Aline passes through (2, —4) and (-4, 8). Find the equation of the line in the

form a+bx.
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Building understanding

1 The graph shows the amount of fuel in the o
tank of a car after driving for a distance, d. s
kilometres. w

a State the amount of fuel in the tank B
initially, when d = 0. 3%

b State the amount of fuel in the tank afier & >
travelling d = 50 kilometres. -

© State the amount of fuel in the tank when 19

d =200 kilometres. s

O 50 100 150 zm’

Distance (km)
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2 The graph shows the height, /. in cm, for the first
8 weeks’ growth of a plant.
a What was the height of the plant initially,
(atr=0)?
b What was the height of the plant after four
weeks, (at 1 = 4)?
© What was the height of the plant after 8

weeks?
d Find the slope of the straight line.

e Write down the linear model in terms of
handt.

Height (cm)
b wemo 9w e

2

EERE
Time (weeks)

A
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Developing understanding
3 An empty 20-litre cylindrical beer keg is to be filled with beer at a constant rate

of 5 litres per minute.

Let V be the volume of beer in the keg after £ minutes.

a Write down a linear model in terms of V and 1 to represent this situation.
‘The beer keg is filled in 4 minutes.

b Sketch the graph showing the coordinates of the intercept and
its end point.

© Use the model to predict the volume of beer in the keg after 3.2 minutes.

4 A home waste removal service charges $80 to come to your property. It then charges
$120 for each cubic metre of waste it removes. The maximum amount of waste that
can be removed in one visit is 8 cubic metres.

Let C be the total charge for removing w cubic metres of waste.

a Write down a linear model in terms of C and w to represent this situation.
b Sketch the graph showing the coordinates of the intercept and its end point.
¢ Use the model to predict the cost of removing 5 cubic metres of waste.
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7 The graph opposite, shows the volume of saline solution, V mL, remaining in the
reservoir of a saline drip after £ minutes.

a How much saline solution was in the AV

reservoir at the start? 500
b How much saline solution remains in 100

the reservoir after 40 minutes? Read 3

the result from the graph. 300

. B

© How long does it take for the S0

reservoir to empty?
d Find the equation of the line in terms 100

of Vand 1.

>

e Use the equation to calculate the 0 50 100 150 200 250

amount of saline solution in the Time (minutes)

reservoir after 115 minutes.

f At what rate (in mL/minute) is the saline solution flowing out of the drip?

Testing understanding
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9 The graph, opposite, can be used oA F

to convert temperatures in degrees

Celsius (C) to temperatures in degrees 100 (o, 104)

Fahrenheit (F).

a Find the equation of the line in terms

of Fand C.

b Use the equation to predict the

Degrees Fahrenheit

temperature in degrees Fahrenheit

(0.32)

8 3

when the temperature in degrees

0 10 20 30 40
Degrees Celsius

© Complete the following sentence by filling in the box.

When the temperature in Celsius increases by 1 degree, the temperature in
Fahrenheit increases by degrees.

50
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Building understanding
1 For each of the following graphs, state the value of x where the two straight lines
intersect.
a ¥ b v
A 1A
2 x
I -LP
o

-
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2 State the point of intersection for each of these pairs of straight lines

a y b
2 A

>

> x

>y

Developing understanding
3 Using a CAS calculator, find the point of intersection of each of these pairs of lines.

ay=x-6andy=-2x b y=x+Sandy=-x-1
cy=3x-2andy=4-x d x—y=5Sandy=2
e x+2y=6andy=3-x f2x+y=Tandy-3x=2

£ 3x+2y=—dandy=x-3 hy=dx—3andy=3x+4
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Testing understanding
4 Solve the simultaneous equations, to one decimal place, using a CAS calculator.
a 2x+5y=3 b 3x+2y=55
x+y=3
d2m-n=1

f29x-06y=48
5.6

2n+m=8 4.8x+3.1
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Building understanding

1 Jessica bought 5 crayons and 6 pencils for $12.75, and Tom bought 7 crayons
and 3 pencils for $13.80.
Using c for crayon and p for pencil, complete the following to form a pair of
simultancous equations to solve.
o+ p=1275
o+ p=1380

2 Peter buys 50 litres of petrol and 5 litres of motor oil for $109. His brother Anthony
buys 75 litres of petrol and 5 litres of motor oil for $146.
a Using p for petrol and m for motor oil, complete the following to form a pair
of simultaneous equations to solve.
P+ m=109
P+ m= 146
b How much does a litre of petrol cost?

¢ How much does a litre of motor oil cost?
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3 Six oranges and ten bananas cost $7.10. Three oranges and eight bananas cost $4.60.
a Write down a pair of simultaneous equations to solve.
b How much does an orange cost?

¢ How much does a banana cost?
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Developing understanding

4 The weight of a box of nails and a box of screws is 2.5 kg. Four boxes of nails and
abox of screws weigh 7 kg. Determine the weight of each.
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The perimeter of a rectangle is 36 cm. If the length of the rectangle is twice its width,
determine its dimensions.

The sum of two numbers x and y is 52. The difference between the two numbers is 8.
Find the values of x and y.

The sum of two numbers is 35 and their difference is 19. Find the numbers.

Bruce is 4 years older than Michelle. If their combined age is 70, determine their
individual ages.
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10 Aboy is 6 years older than his sister. In three years” time he will be twice her age.
What are their present ages?
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12 In4 years' time, a mother will be three times as old as her son. Four years ago she
was five times as old as her son. Find their present ages.
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15 A chemical manufacturer wishes to obtain 700 litres of a 24% acid solution by mixing
a40% solution with a 15% solution. How many litres of each solution should be used?
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Testing understanding

16 In a hockey club there are 5% more boys than there are girls. If there is a total
of 246 members in the club, what is the number of boys and the number of girls?
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18  James had $30 000 to invest. He chose to invest part of it at 5% and the other part
at 8%. Overall he earned $2100 in interest. How much did he invest at each rate?
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Building understanding
1 Consider the piecewise linear equation:
C=90+10x (0<x<4)
C=50+20x (4<x<8)
Which equation would you use to find C if:
ax=2
b x=6

2 Consider the piecewise linear equation:
D=45-5t (0<t<3)
D=90-20r (3<1<8)

Which equation would you use to find D if:
ar=2
b1=3
cit=7
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3 Sketch the following piecewise equation.
y=143x  (0<x<3)
12x @3 )
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Developing understanding

4 An empty tank is being filled from a mountain spring. For the first 30 minutes, the
equation giving the volume, V., of water in the tank (in litres) at time,  minutes, is:

V=15t (0<1<30)

After 30 minutes, the flow from the spring slows down. For the next 70 minutes, the
equation giving the volume of water in the tank at time, 7, is given by the equation:

V=150+10t (30 <1< 100)

a Use the appropriate equation to determine the volume of water in the tank after:

i 20 minutes i 30 minutes 60 minutes iv 100 minutes.

b Use the equations to construct a piecewise linear graph for 0 < 7 < 100.

5 A multistorey car park has tariffs as shown. Sketch a step graph showing this
information.

First 2 hours $5.00
2-3 hours (more than 2, less than or equal to 3) $7.50
34 hours (more than 3, less than or equal to 4) $11.00
4-8 hours (more than 4, less than or equal to 8) | $22.00
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Building understanding
1 The cost of hiring a removalist has a fixed fee of $300 and is given by the rule:
C =300 + 1201
where C is the total cost in dollars and 7 is the number of hours for which the
removalist is hired.
a Substitute 7 = 1 into the rule to find the cost of hiring the removalist for one hour.
b Substitute 7 = 2 into the rule to find the cost of hiring the removalist for two hours.
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6 This step graph shows the charges

=

for a market car park.

EN

a How much does it cost to park

for 40 minutes?

IS

b How much does it cost to park

Charge (8)

“

for 2 hours?

© How much does it cost to park

12 3 4 s

for 3 hours?
Duration of parking (hours)




image56.png
Testing understanding

7

A National Park has an entrance fee of $20 and charges $10 per person for a guided

tour with a group of 1 to 6 people. For a group of 7-10 people, the cost remains
constant at $80.

a Complete the following piecewise linear equation where C is the cost ($) and n
is the number of people.

c= o (1sns )

c= 8 ( <ns )

b Sketch a graph of the piecewise linear equation.
¢ Find the cost for

i afamily of 4

10 people
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Multiple-choice questions

1

Ifa=4,then3a+5=
A2 B 17 c 27 D 34

Tfh=1 then2h -0 =
A -1 B -7 C 12 D13

If C =501 + 14 and t = 8, then C =
A T2 B 414 c 512 D 522

If P = 2L + 2W, then the value of P when L = 6 and W = 2 is:
A2 514 c 16 D 30

E 39

E 21

E 1100

E 48
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L0

Ifx=-2.y=3andz =7, then

5 5
A3 B - c =

3 3
Ifa=2,b=5c=6andd = 10, then bd — ac =
AT 524 c 38

‘The solution to 4x = 24 is:
Ax=2 B x=6 Cx=8

‘The solution to ; = —gis:

A x=-38 B x=-24 cx:,g
‘The solution to 2v + 5 = 11 is:

Av=3 Bv=6 Cv=8
The solution to 3k — 5 = —14 is:

A k=-63 B k=-3 C k=3

D 39

D x=20

484

x=24

k=115.67
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11 The cost of hiring a car for a day is $60 plus 0.25c per kilometre. Michelle travels
750 kilometres. Her total cost is

A $187.50 E $188.10 © $24750 D $810 E $18810

12 Givenv=u+atandv = 11.6 when u = 6.5 and a = 3.7, the value of 1, to two decimal
places, is:

A 137 B 1378 C 138 D 489 £ 9.84

13 The solution to the pair of simultaneous equations:
5x

y=2x+6is:
A (-2,0) B (-

-5) c 3.0 D (2.10) E (5.2
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14 The point of intersection of the lines shown | (A

in the diagram is:

A (5.2 E (0,0 € (0,9

D @25 E (4,10)
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15

16

17

18

19

‘The solution to the pair of simultaneous equations:
2x+3y=-6
x+3y=0 is:

A (-6,-2) B (6,2) c (2.3 D (-2.6)

‘The equation of a straight line is y = 4 + 3x. When x = 2, y is:
A2 B3 c4 D6

The equation of a straight line is y = 5 + 4x. The y-intercept is:

A2 B3 4 DS

‘The equation of a straight line s y = 10 — 3x. The slope is:
A3 B0 c3 D7

‘The equation of a straight line is y — 2x = 3. The slope is:
A3 B2 co D2

E (-6.2)

E 20

E3
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20 The slope of the line passing through the points (5, 8) and (9, 5) is:
A 13 B -1 c -075 D 075 E 13

21 The graphof y = 4 + Sxis:

Ay By c oy
A A 9
4.5) / 1,9
©.5) .9
> 5 > 3| >
L E
A
©.5) 0.4)
(2.0) 2.2)
5 x 3 >
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22 The graphof y = 15 — 3x is:

Ay B oy ¥
A A
(3.15) .30 2.9
.15
= 7 - oo
by E oy
A A
(0, 15) %
.0 @9
5 x 5 >

Questions 23 and 24 relate 1o the following graph.
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23

‘The y-intercept is:
A2
c2 os
E8

‘The slope is:
A L6 B 12
c2 os
E8

‘The slope of the line in the graph, shown
opposite, is:

A negative

B zero

© positive

D three

E undefined

10

-

S N
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3 A football club wishes to purchase a number of pies at a cost of $3 each. How much
does it cost for:

a 43 pies? b 44 pies?
© If Cis the cost ($) and x is the number of pies, complete the table by putting your

answers to part a and b into the table. Then find the unknown values, showing the
amount of money needed to purchase from 40 to 45 pies.

x 40 | 41 |42 |43 |44 | 45
c©®)
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26 The equation of the graph, shown opposite, is:
Ay=-2+48x
By=4-2x
Cy=8-2x
D y=4+2x
E y=8+2x

10

N o o

-
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27 Which of the following points lics on the linc y = —5 + 10x?
A (1,-5) B (1,5 C (1,15 D (2,200 E (2,23)
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28 The graph opposite shows the height of a
small tree, h, as it increases with time, 7.

Its growth rate is closest to:
A 1emjweek

B 3 cmjweek

© 5cmjweek

D 8 cm/week

E 15 cm/week

Short-answer questions

1 Solve the following equations for x.

ax+5=15
d9-x=3
2 oxrd=-2
j3x-4=5

box-7=4
e 2x+8=10
h3-x=-8

x
k§3

Height (cm)

as

35

25

15
10

>

23
Time (weeks)

4

s
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If P =21+ 2b, find Pif:
al=12andb=8 b I=40and b =25.

fA= %bh.ﬁndAif:
a b=6andh =10 b b=12andh=9.

The formula for finding the circumference of a circle is given by C = 2xr,
where r is the radius. Find the circumference of a circle with radius 15 cm, to
two decimal places.

For the equation y = 33x — 56, construct a table of values for x in intervals of
5 from —20 to 25.

2 For what value of xis y = 2747
b When y = =221, what value is x?

1 think of a number, double it and add 4. If the result is 6, what is the original number?
Four less than three times a number is 11. What is the number?

Find the point of intersection of the following pairs of lines.
ay=x+2andy=6-3x by=x-3and2x-y=7
© x+y=6and2x-y=9
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Solve the following pairs of simultaneous equations.
a y=Sr-2and2x+y=12

b x+2y=8and3x-2y=4
©2p-g=12andp+q=3

d 3p+5¢=25and2p—q=8

© 3p+2g=8andp-2g=0

Plot the graphs of these linear relations by hand.
2 y=245¢

by=12-x

cy=-2+4x

A linear model for the amount C, in dollars, charged to deliver w cubic metres of
builders” sand is given by C = 95 + 110w, for0 <w < 7.
a Use the model to determine the total cost of delivering 6 cubic metres of sand.

b When the initial cost of $95 is paid, what is the cost for each additional cubic metre
of builders” sand?
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12 Find the slope of each of the lines 13 Find the slope of each of the lines A and B

Aand B, shown on the graph below. (to two decimal places) shown on the
: ‘graph below.
¥
By A
10
8
N
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R = 6
=
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Weritten-response questions
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1 The cost, C. of hiring a boat is given by C = 25 + 8h, where h represents hours.
2 What is the cost if the boat is hired for 4 hours?
b For how many hours was the boat hired if the cost was $817
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2 A phone bill is calculated using the formula C = 25 + 0.50n, where n is the number
of calls made.

a Complete the table of values below for values of n from 60 to 160.

n 60 | 70 | 80 | 90 |100 | 110 | 120 | 130 [ 140 | 150 | 160
c
b What is the cost of making 160 phone calls?
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An electrician charges $80 up front and $45 for each hour, £, that he works.

2 Wite a linear equation for the total charge, C, of any job.
b How much would a 3-hour job cost?

Two families went to the theatre. The first family bought tickets for 3 adults and

5 children and paid $73.50. The second family bought tickets for 2 adults and

3 children and paid $46.50.

@ Write down two simultaneous equations that could be used to solve the problem.
b What was the cost of an adult’s ticket?

© What was the cost of a child’s ticket?

The perimeter of a rectangle is 10 times the width. The length is 9 metres more than
the width. Find the width of the rectangle.

A secondary school offers three languages: French, Indonesian and Japanese. There
are 105 students in Year 9. Each student studies one language. The Indonesian class
has two-thirds the number of students that the French class has, and the Japanese class
has five-sixths the number of students of the French class. How many students study
cach language?
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7 Auew picce of machinery is purchased by a business for $300000. Its value is then
depreciated each month using the graph below.

2 Whatis the value of the I
machine after 20 months? 400

I When does the line predict ;ﬁ
that the machine has no value?  _ 250

© Find the cquation of the $ 200
line in terms of value, V, (in “;f : 054;
thousands) and time, 7. N 50

d Use the equation to predict the 0

value of the machine after 3 years. 10 20 30 40 50 60

© By how much does the machine Time (months)

depreciate in value each month?
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Developing understanding
4 The cost of hiring a dance hall is given by the rule:

C = 1200 + 50
where C is the total cost, in dollars, and 7 is the number of hours for which the
hall is hired.
Find the cost of hiring the hall for:
a 4 hours b 6 hours © 4.5 hours

5 The distance, d km, travelled by a car in 7 hours at an average speed of v km/h is
given by the formula: d = v X 1.
Find the distance travelled by a car travelling at a speed of 95 km/h for 4 hours.
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@ The amount of money transacted through ATMs has increased with the number
of ATMs available. The graph charts this increase.

2 What was the amount of money
transacted through ATMs when
there were 500000 machines?

b Find the equation of the line
in terms of amount of money
transacted, A, and number of
ATMs, N. (Leave A in billions
and N in thousands).

© Use the equation to predict the
amount transacted when there
were 600000 machines.

d If the same rule applies, how much money is predicted to be transacted through

160
140
120

Amount (billions of $)
g

288338

AA

>N

25 500 750 1000

Number of machines (thousands)

ATM machines when there are 1 500 000 machines?

© By how much does the amount of money transacted through ATMs increase with

each 1000 extra ATMs?
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9 The heights, H, of a number of children are shown,

plotted against age, A. Also shown AH
is aline of good fit 160
good it 140

= Find the equation of the line of 120

good fit in terms of H and A. 1007 g

3

b Use the equation to predict the 2 g

height of a child, aged 3 (tothe = 49

nearest cm). S
© Complete the following sentence 03 4 6§ 10 12

by filling in the box. Age (years)

‘The equation of the line of good

fit tells us that, each year, children’s heights increase by em.
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10 To conserve water, one charging system increases the amount people pay as the amount
of water used increases. The charging system is modelled by:

C=5+04x(0<x<30) C=-31+16x(x230)

Cis the charge, in dollars, and x is the amount of water used, in kilolitres (kL).
2 Use the appropriate equation to determine the charge for using:
i 20kL 30kL S0KL

b How much does a kilolitre of water cost when you use:

i less than 30 kL? i1 more than 30 kL?

© Use the equations to construct a piecewise graph for 0 < x < 50.
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7 The circumference, C, of a circle with a radius, , is given by C = 27r.
Find, to two decimal places, the circumferences of the circles with the following radii.

a An earring with r = 3 mm b A circular garden bed with r = 7.2 m

8 If the area of a rectangle is given by A = L x W, find the value of A for the following
rectangles.

a L=3and W=4 b L=15and W =8 c 4





