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CHAPTER 3
Rates

3.1 Overview

LEARNING SEQUENCE
3.1 Overview
3.2 Identifying rates
3.3 Conversion of rates
3.4 Comparison of rates
3.5 Rates and costs
3.6 Review: exam practice

CONTENT
In this chapter, students will learn to:

• review identifying common usage of rates, including km/h
• convert between units for rates
• complete calculations with rates, including solving problems involving direct proportion in terms of rate

[complex]
• use rates to make comparisons
• use rates to determine costs.

Fully worked solutions for this chapter are available in the Resources section of your eBookPLUS at
www.jacplus.com.au.
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3.2 Identifying rates
A rate is a form of a fraction that compares the size of one quantity in relation to another quantity. Unlike
ratios, rates have units. Examples of rates are cost per kilogram or kilometres per hour.

In a rate, the two quantities being compared may have different units.
The unit for a rate contains the word per, which is written as ‘/’. For example, 60 km/h is a rate that

compares distance travelled to the time taken to travel that distance. The distance unit (km) and the time unit
(h) are combined to form the unit of the rate as (km/h).

Rate = one quantity
another quantity

To calculate a rate, divide the first quantity by the second quantity.

Common rates involving time:

Speed = distance
time

Flow rate = litres
minute

Heart rate = number of heartbeats
minute

Interactivity: Rates (int-3738)

WORKED EXAMPLE 1

A car travels 80 kilometres in 2 hours. Calculate the rate at which the car is travelling using
units of:
kilometres per houra.

metres per second (to one decimal place).b.

THINK WRITE

a. 1. Identify the units in the rate. The rate ‘kilometres
per hour’ indicates that the number of kilometres
should be divided by the number of hours taken.

a. Rate = Distance (km)
Time (h)

2. Write the rate using the correct units. Rate =
80 km

2 h

3. Simplify the rate by dividing the numbers. Rate =
40 km

1 h
4. Write the answer. 80 kilometres in 2 hours is equivalent

to a rate of Rate = 40 km/h.
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b. 1. Identify the units in the rate. The rate ‘metres per
second’ indicates that the number of metres should
be divided by the number of seconds taken.

b. Rate = Distance (m)
Time (s)

2. Convert the distance to metres by multiplying by
1000.
Convert time to seconds by multiplying by 60 to
change to minutes and 60 again to change to
seconds.

80 km = 80 × 1000 = 80 000 m
2 h = 2 × 60 × 60 = 7200 s

3. Write the rate using the correct units. Rate =
80 000 m

7200 s
4. Simplify the rate. Rate = 11.1 m/s

5. Write the answer. 80 kilometres in 2 hours is equivalent
to a rate of 11.1 m/s.

When comparing the difference between two quantities you need to subtract the larger quantity from the
smaller quantity.

WORKED EXAMPLE 2

14 years

13 years

12 years

11 years

10 years

9 years

8 years

7 years

6 years

5 years

4 years

1.59 m 1.26 m

According to the growth chart shown, at
what rate was the child growing between
the ages of 10 and 13? Give your answer in
centimetres per year.

THINK WRITE

1. Amount of growth = final height − initial height. To
find how much he has grown, calculate the
difference in heights.

Amount of growth = 1.59 m − 1.26 m
= 0.33 m

2. The final rate is in centimetres per year, so convert
from metres to centimetres by multiplying by 100.

= 33 cm
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3. He has grown 33 cm between the ages of 10 and 13,
i.e. in 3 years.

Rate of growth =
amount of growth (cm)

time (years)

=
33
3

= 11

4. Answer the question. The child is growing at a rate of 11 cm
per year or 11 cm/year.

Some common rates that don’t involve time include:
Gradient, which is a measure of steepness. This can be calculated by:

Gradient =
Rise
Run

Concentration, which is a measure of how much material is dissolved in a liquid. This can be calculated

by:

Concentration = Amount of solution
Amount of solvent

Density, which is how much mass the material has for a certain volume. This can be calculated by:

Density =
Mass

Volume

Interactivity: Gradient (int-3740)

Interactivity: Rates (int-4417)

WORKED EXAMPLE 3

A material has a mass of 4.5 kilograms and a volume of 0.75 cubic metres. Calculate the density of
the material in grams per cubic metres.

THINK WRITE

1. Density is the mass (g) divided by the volume (m3). Density =
Mass (g)

Volume (m3)
2. Convert the mass to grams by multiplying by 1000. 4.5 kg = 4.5 × 1000 g = 4500 g

3. Write the rate using the correct units. Density =
4500 g

0.75 m3

4. Write the answer. Density = 6000 g/m3

CHAPTER 3 Rates 75

Unco
rre

cte
d page

 pro
ofs



i
i

“c03Rates_print” — 2018/8/14 — 8:31 — page 76 — #5 i
i

i
i

i
i

Exercise 3.2 Identifying rates

1. WE 1 A cyclist travels 120 km in 3 hours. Calculate the rate at
which the cyclist is travelling using units of:
a. kilometres per hour
b. metres per second.

2. An athlete’s heart beats 250 beats in 5 minutes. Calculate the athlete’s
heart rate in beats per minute.

3. Rewrite the fractions below as rates.
Mass

Volume
a.

Distance
Time

b.

Rise
Run

c.
Amount of solution
Amount of solvent

d.

4. Express each of the following as a rate using the units given.
A truck travels 560 km in 7 hours (km/h)a. A 5.4 m length of timber costing $21.06 ($/m)b.

A 9 litre bucket taking 45 seconds to fill (L/s)c. A hiker walking 9.6 km in 70 minutes (km/min)d.

5. A student walks 1.6 km to school in 22 minutes. Calculate the speed she walks to school in m/s.
6. In the 2000 Sydney Olympics, Cathy Freeman won gold in the 400 m race. Her time was 49.11 seconds.

Calculate her average speed in km/h.

FPO

7. The Bathurst 1000 is a 1000 km car race. In 2010, it was won by Craig Lowndes and Mark Skaife in
6 hours, 12 minutes and 51.4153 seconds. Calculate their average speed in km/h.

8. WE 2 Noah has grown from 1.12 m at 5 years old to 1.41 m at 7 years old. Calculate his growth rate in
centimetres per year.

9. If Sabrina has grown 0.32 m in the past 4 years, what is her growth rate in centimetres per year?
10. A child’s height at 5 years of age is 85 cm. On reaching 12 years, her height is 128 cm. Calculate her

average rate of growth (in cm/year) over the 7 years.
11. A school had 300 students in 2010 and 450 students in 2012. What was the average rate of growth in

students per year?
12. WE 3 A material has a mass of 12.5 kilograms and a volume of 0.25 cubic metres. Calculate the density

of the material in grams per cubic metres.
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13. A 2 litre drink container was filled with a mix of 200 millilitres of cordial
and 1.8 litres of water. Calculate the concentration of the cordial mix in
millilitres per litre.

14. Three sugar cubes, each with a mass of 1 gram, are placed into a 300 millilitre
mug of coffee. Calculate the concentration of sugar in grams per millilitre (g/mL).

15. Beaches are sometimes unfit for swimming if heavy rain
washes pollution into the water. A beach is declared unsafe
for swimming if the concentration of bacteria is more than
5000 organisms per litre. A sample of 20 millilitres was
tested and found to contain 55 organisms. Calculate the
concentration in the sample (in organisms/litre) and state
whether or not the beach should be closed.

16. Uluru is in the middle of Australia and is 348 m high and
3.6 km long. Calculate the average gradient (to one decimal
place) from the bottom of Uluru to the top, assuming the
top is in the middle.

17. A kettle is filled with tap water at 16 ºC and then turned on. It
boils (at 100 ºC) after 2.75 minutes. Calculate the
average rate of increase in temperature in ºC/s.

18. Simon weighs 88 kg and has a volume of 0.11 m3, whereas Ollie
weighs 82 kg and has a volume of 0.08 m3.
a. Calculate and simplify Simon’s density.
b. Calculate and simplify Ollie’s density.
c. Who is more dense and by how much?

3.3 Conversion of rates
A rate is a measure of the change in one quantity with respect to another.

The rate of change of Y with respect to X =
Change in Y

Change in X

WORKED EXAMPLE 4

A car travels 320 km in 4 hours. Express this rate in km/h.

THINK WRITE

1. Write out the rate formula in terms of the two units. Rate =
Change in Y

Change in X

=
Change in km

Change in hours
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2. Substitute the known quantities into the formula. Rate =
320 km

4 h
3. Simplify the rate. Rate = 80 km/h

3.3.1 Equivalent rates
The units of rates can be converted to satisfy particular problems, e.g. for speed we can convert km/h to m/s.

To change the unit of a rate:
• Convert to the new unit for the numerator of the rate.
• Convert to the new unit for the denominator of the rate.
• Divide the new numerator by the new denominator.

WORKED EXAMPLE 5

Covert the following rates as shown to two decimal places.
60 km/h tom/s.a. 25L/h tomL/min.b.

THINK WRITE

a. 1. Convert the numerator from km to m by multiplying
by 1000.

a. 60 km = 60 × 1000 = 60 000 m

2. Convert the denominator from hours to seconds by
multiplying first by 60 to change to minutes and by
60 again to change to seconds.

1 h = 1 × 60 × 60 = 3600 sec

3. Divide the numerator by the denominator. Rate =
60 000
3600

= 16.6667 m/s

4. Write the new rate to two decimal places. 60 km/h = 16.67 m/s.

b. 1. Convert the numerator from L to mL by multiplying
by 1000.

b. 25 L = 25 × 1000 = 25 000 mL

2. Convert the denominator from hours to minutes by
multiplying by 60.

1 h = 1 × 60 = 60 min

3. Divide the numerator by the denominator. Rate =
25 000

60

= 416.6667 mL/min

4. Write the new rate to two decimal places. 25 L/h = 416.67 mL/min

3.3.2 Using rates
Rates are often used to calculate quantities such as costs and distances.

For example, if you are charged at $15/ min then for 10 minutes you would be charged $150, since you
need to multiply the rate by the number of minutes.
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WORKED EXAMPLE 6

An athlete has an average heartbeat of 54 beats/minute.
How many times will their heart beat in a week?

THINK WRITE

1. Write the rate in terms of the quantities: heartbeats
and time.

Rate = Heartbeats
Time

2. Substitute in the known quantities in the formula.
Adjust the time for 1 week into minutes; that is,
7 days multiplied by 24 hours multiplied by
60 minutes.

54 =
Heartbeats

7 × 24 × 60

54 =
Heartbeats

10 080

3. Solve the equation by multiplying both sides by the
value of the denominator.

Heartbeats = 54 × 10 080
Heartbeats = 544 320

4. Write your answer. The athlete’s heart beats 544 320 beats
in a week.

Exercise 3.3 Conversion of rates

1. WE 4 A cyclist travels 102 km in 3 hours. Express this rate in km/h.

2. A person purchases a 2.5 kg bag of chocolates for $37.50. Express this rate in $/kg.
3. Given the following information, express the rate in the units shown in the

brackets.
a. A car travels 240 km in 4 hours (km/h).
b. A hiker covers 1400 m in 7 minutes (m/min).
c. 9 litres of water runs out of a tap in 30 seconds (L/s).
d. Grass has grown 4 mm in 2 days (mm/day).

4. Given the following information, express the rate in the units shown in the
brackets.
a. A runner travels 800 m in 4 minutes (km/min).
b. Water runs into a water tank at 800 mL in 2 minutes (L/min).
c. A phone call cost 64 cents for 2 minutes ($/min).
d. Apples cost $13.50 for 3 kg (cents/gram).

5. WE 5 Convert the following rates as shown to two decimal places.
100 km/h to m/s.a. 40 L/h to mL/min.b.

6. Convert the following rates as shown to two decimal places.
5.50 $/m to cents/cm.a. 10 m/s to km/h.b.

7. Convert the following rates as shown.
70 km/h to m/h.a. 40 kg/min to g/min.b. $120 /min to $/h.c. 27 g/mL to g/L.d.
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8. Convert the following rates as shown, giving your answer to two decimal places.
80 km/h to m/s.a. 25 m/s to km/h.b.

50 g/ml to kg/L.c. 360 mL/min to L/h.d.

9. WE 6 If a person has an average heartbeat of 72 beats/minute, how
many times would their heart beat in a week?

10. If a phone call to America costs 10c/min, how much would a 1.5 hour
call to America cost?

11. If an electricity company charges 26.5 cents/kWh, how much would they
charge if you used 750 kWh?

12. Quentin knows his average heart rate is 63 beats/minute. Calculate how
many times his heart would beat in one year (assume 365 days in a year).

13. Christi wants to hire a jukebox for her party and received a quote of $45 per hour. If Christi is having a
party that goes from 8.30 pm to 1 am, how much will she have to pay for the jukebox?

14. John was driving and, on average, it took him 45 minutes to travel 60 km.
a. What was John’s average speed in km/h?
b. If John travelled from 11.30 am to 3.45 pm continuously, how far did he travel?

15. A gum tree grows at a rate of 80 cm/year. How long will it take to grow from the ground to a height of
10 m?

16. Tiger cubs put on approximately 100 g of weight per day. If Simba the tiger cub was born at a weight of
950 g, how long would it take him to weigh 2 kg? Give your answer in days and hours.
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3.4 Comparison of rates
Rates are commonly used to make comparisons. For example, useful comparisons for consumers could be
comparing the price per 100 grams of different sizes of packaged cheese in the supermarket, or the fuel
economy of a different models of cars in litres per 100 kilometres.

When you are comparing two rates it is important to have both rates in the same units.

WORKED EXAMPLE 7

Johan wants to purchase a new car and fuel economy is important when considering which car to
buy. The first car he looked at used 34.56 litres for 320 kilometres and the second car used 29.97
litres for 270 kilometres. Calculate the fuel consumption rate for each car in L/100 km and
determine which car has the better fuel economy.

THINK WRITE

1. The first car used 34.56 L/320 km. First car rate = 34.56 L/320 km

2. Convert the rate to L/100km by dividing the
numerator and denominator by 3.2.

First car rate =
34.56 ÷ 3.2
320 ÷ 3.2

=
10.8
100

=10.8 L/100 km

3. The second car used 29.97 L/270 km. Second car rate = 29.97 L/270 km

4. Convert the rate to L/100 km by dividing the
numerator and denominator by 2.7.

Second car rate =
29.97 ÷ 2.7
270 ÷ 2.7

=
11.1
100

= 11.1 L/100 km

5. Now the rates have the same units, a direct
comparison can be made.

The first car has better fuel
economy than the second car.

Exercise 3.4 Comparison of rates

1. Two cars used fuel as shown.
• Car A used 52.89 litres to travel 430 kilometres.
• Car B used 40.2 litres to travel 335 kilometres.
Determine which car has the better fuel economy by comparing the rates of L/100 km.

2. Car A uses 43 L of petrol travelling 525 km. Car B uses 37 L of petrol travelling 420 km. Show
mathematically which car is more economical.
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3. Josh wants to be an iron man, so he eats iron man food for breakfast. Nutri-Grain
comes in a 290 g pack for $4.87 or a 805 g pack for $8.67. Compare the price
per 100 g of cereal for each pack, and hence calculate how much will be saved
per 100 g if he purchases the 805 g pack.

4. A solution has a concentration of 45 g/L. The amount of solvent is doubled to
dilute the solution. Calculate the concentration of the diluted solution. Explain
your reasoning.

5. Tea bags in a supermarket can be bought for $1.45 per pack of
10 or for
$3.85 per pack of 25. Which is the cheaper way of buying tea
bags?

6. Coffee can be bought in 250 g jars for $9.50 or in 100 g jars
for $4.10. Which is the cheaper way of buying the coffee and
how much is the saving?

7. Eating a balanced diet is important for your overall health. One area
that should be looked at is minimising the amount of total fats
you eat. From the two labels below, which product is the healthier according
to the amount of total fats?

Product A: Product B:
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8. In cricket, a batsman’s strike rate indicates how fast a batsman is scoring his
runs by comparing the number of runs scored per 100 balls. Shane Watson
scored 72 runs in 56 balls and David Warner scored 42 runs in 31 balls.
a. What is the strike rate of Shane Watson?
b. What is the strike rate of David Warner?
c. Who has the best strike rate and by how much?

9. Two athletes had their heart rates tested as shown.
• Athlete A: Heart beats 255 beats in 5 minutes.
• Athlete B: Heart beats 432 beats in 9 minutes.

Calculate Athlete A’s heart rate in beats/minute.a.

Calculate Athlete B’s heart rate in beats/minute.b.

Who has the lower heart rate and by how many beats/minute?c.

How many times would each of the athlete’s heart beat in one day?d.

10. a. The Earth is a sphere with a mass of 6.0 × 1024 kg and a radius of
6.4 × 106 m.

Use the formula V = 4
3 𝜋r3 to calculate the volume of the Earth.i.

Hence calculate the density of the Earth.ii.

b. Jupiter has a mass of 1.9 × 1027 kg and a radius of 7.2 × 107 m.
Calculate the volume of Jupiter.i.

Calculate the density of Jupiter.ii.

c. Different substances have their own individual density. Do your results
suggest that the Earth and Jupiter are made of the same substance?
Explain.

11. The Stawell Gift is a 120 m handicap footrace. Runners who
start from scratch run the full 120 m; for other runners their
handicap is how far in front of scratch they start. Joshua
Ross has won the race twice. In 2003, with a handicap of
7 m, his time was 11.92 seconds. In 2005, from scratch, he
won in 12.36 seconds. In which race did he run faster?

12. Supermarkets use rates to make it easier for the consumer
to compare prices of different brands and different sized
packages. To make the comparison they give you the price
of each product per 100 grams, known as unit pricing. Two
different brands have the following pricing:
• Brand A comes in a 2.5 kg pack for $3.10.
• Brand B comes in a 1 kg pack for $1.05.
Calculate the unit price (the price per 100 g) of each of the
brands and determine which brand is best value.

13. Two car hire companies offer two different rates as shown:
• Company A charges an upfront fee of $45 and then 32 cents/km.
• Company B charges an upfront fee of $85 and then 26 cents/km.

Calculate the charges for companies A and B if a car travels 120 km.a.

Calculate the charges for companies A and B if a car travels 265 km.b.

Which company would be better to choose if you travelled 100 km?c.

Which company would be the better option if you were only planning to travel a small number of
kilometres?

d.
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3.5 Rates and costs
As consumers, we all need to be able to compare costs. Rates help us compare costs by ensuring we are
comparing the same quantities. If we need work done around the home we always ask for two or three quotes
from different tradespeople to compare costs.

3.5.1 Costs for trades
Most tradespeople charge a call out fee and then a rate per hour. These costs may vary from one tradesperson
to another.

Some tradespeople have fixed rates for certain jobs. An electrician, for example, may charge a $60 callout
fee or fixed cost and then $75 per hour. If the job requires 3 hours to be completed, the final cost will be:

Cost = 60 + 75 × 3
= 60 + 225
= $285

Cost = fixed fee + charge per hour × hours

WORKED EXAMPLE 8

Adam and Jess are both electricians. Adam charges $70 for a
callout fee and $80 per hour, while Jess charges a $50 callout
fee and $85 per hour. Which electrician will have a cheaper
quote for a
2 hour job?a.

5 hour job?b.

THINK WRITE/DRAW

a. 1. Write the formula. Cost = fixed cost + charge per hour × hours

2. Substitute the known values for
each electrician and simplify.

Adam’s cost = 70 + 80 × 2
= $230

Jess’ cost = 50 + 85 × 2
= $220

3. Compare the two costs Adam charges an extra $10 for this two-hour job than Jess,
so Jess is cheaper.

b. 1. Write the formula. Cost = fixed cost + charge per hour × hours

2. Substitute the known values for
each electrician and simplify.

Adam’s cost = 70 + 80 × 5
= $470

Jess’ cost = 50 + 85 × 5
= $475

3. Compare the two costs. Jess charges an extra $5 for this five-hour job than Adam,
so Adam is cheaper.
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3.5.2 Living costs: food
To calculate how much we spend per week on food we simply add up all the money we spend on food products
over a week.

However, food products like sugar and cooking oil are not all going to be consumed in that week. The
money spent per week on these products could be estimated.

If we use 1 litre of cooking oil that costs $6 over a period of 4 weeks, then the price estimate is $1.50 per
week. This is regardless of whether we use more cooking oil in one week than another.
NOTE: Throughout this section we will use an average of 30 days per month.

WORKED EXAMPLE 9

Georgia drinks 1L of milk per day, eats a loaf of bread per week
and uses one 500 g container of butter per month. Calculate
Georgia’s daily, weekly and monthly spending for the three types of
food if 1 L of milk costs $1, a loaf of bread costs $4.20 and a 500 g
container of butter costs $3.15.

THINK WRITE/DRAW

1. Draw a table with foods listed in the
first vertical column and time periods
listed on the first horizontal row.

Time period

Type of food Day ($) Week ($) Month ($)

milk

bread

butter

Total

2. Fill in the table with the information
given.

We know that Georgia drinks 1 L of milk per day at
a cost of $1 per litre. This means that the milk costs
her $1 per day.
We also know that she eats a loaf of bread per week.
This means that she spends $4.20 per week on
bread. She also spends $3.15 on butter per month.

Time period

Type of food Day ($) Week ($) Month ($)
milk 1

bread 4.20
butter 3.15
Total
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3. Calculate the missing entries. Price of milk per week = $1 × 7 days
= $7

Price of milk per month = $1 × 30 days
= $30

Price of bread per day = $4.20 ÷ 7 days
= $0.60

Price of bread per month = $0.60 × 30 days
= $18

Price of butter per day = $3.15 ÷ 30 days
= $0.105

Price of butter per week = $0.105 × 7 days
= $0.735

4. Fill in the rest of the table. Time period

Type of food Day ($) Week ($) Month ($)
milk 1 7 30

bread 0.60 4.20 18

butter 0.105 0.735 3.15
Total 1.705 11.935 51.15

5. Answer the question. Georgia spends $1.71 on food per day, $11.94 on
food per week and $51.15 on food per month.

3.5.3 Living costs: transport
Means of transport to and from school are personal cars, bicycles or public transport. There are people who
go to work or school using one or more forms of transport.

The costs for transport when using a personal car include petrol, maintenance and insurance.
NOTE: Throughout this section we will use an average of 30 days per month.

WORKED EXAMPLE 10

Tim uses his personal car as a means of transport. He spends $720 per year on car insurance,
$64.40 per week on petrol and $42 per month on maintenance. Tabulate this data and calculate
Tim’s daily, weekly, monthly and yearly spending for running the car.

THINK WRITE/DRAW

1. Construct a table with
the types of service
listed in the first vertical
column and time periods
listed on the first
horizontal row.

Time period

Type of service Day ($) Week ($) Month ($) Year ($)
petrol

insurance

maintenance

Total
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2. Fill in the table with the
information given.

We know that Tim spends $720 per year on insurance, $64.40 of
petrol per week and $42 for maintenance per month.

Time period

Type of service Day ($) Week ($) Month ($) Year ($)
petrol 64.40
insurance 720

maintenance 42

Total

3. Calculate the missing
entries.

Price of petrol per day = $64.40 ÷7 days
= $9.20

Price of petrol per month = $9.20 ×30 days
= $276

Price of petrol per year = $276 × 12months
= $3312

Price of insurance per month = $720 ÷ 12 months
= $60

Price of insurance per day = $60÷30 days
= $2

Price of insurance per week = $2 × 7days
= $14

Price of maintenance per day = $42 ÷ 30days
= $1.40

Price of maintenance per week = $1.4×7 days
= $9.80

Price of maintenance per year = $42 ×12 months
= $504

4. Fill in the rest of the
table.

Time period

Type of service Day ($) Week ($) Month ($) Year ($)
petrol 9.20 64.40 276 3312

insurance 2 14 60 720

maintenance 1.40 9.80 42 504

Total 12.60 88.20 378 4536

5. Answer the question. Time’s car costs him $12.60 per day, $88.20 per week,
$378 per month and $4536 per year.

3.5.4 Living costs: clothing
There are people who like to buy clothes on a regular basis to keep up with trends. Other people are not
concerned about trends and buy only what they need.

How much do you spend on clothing?
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WORKED EXAMPLE 11

Vince is creating a budget for clothing. He made four categories:
small items, trousers, shirts and jumpers. He added up the money
he spent on these items and recorded them in the two-way table
shown. Complete the table.

Time period
Category Day ($) Week ($) Month ($)
Small items 12.60
trousers 5.00
shirts 35.70
jumpers 93
Total

THINK WRITE/DRAW

1. Calculate the missing entries. Cost of small items per day = $12.60 ÷ 7days
= $1.80

Cost of small items per month = $1.80 × 30days
= $54

Cost of trousers per week = $5 × 7days
= $35

Cost of trouser per month = $5 × 30days
= $150

Cost of shirts per day = $35.70 ÷ 7days
= $5.10

Cost of shirts per month = $5.10 × 30days
= $153

Cost of jumpers per day = $93 ÷ 30days
= $3.10

Cost of jumpers per week = $3.10 × 7days
= $21.70

2. Complete the table.

Time period

Category Day ($) Week ($) Month ($)
small items 1.80 12.60 54

trousers 5 35 150

shirts 5.10 35.70 153

jumpers 3.10 21.70 93

Total 15 105 450

3.5.5 Living costs on spreadsheets
Excel spreadsheets are a practical and useful tool when calculating budgets. For the purpose of this exercise
we are going to consider the same situation as in Worked example 10.
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WORKED EXAMPLE 12

Tim uses his personal car as a means of transport. He spends $720 per year on car insurance,
$64.40 per week on petrol and $42 per month on maintenance. Using a spreadsheet tabulate this
data and calculate Tim’s daily, weekly, monthly and yearly spending for running the car.

THINK WRITE/DRAW

1. Construct a table in a spreadsheet
with the type of service in the first
vertical column, column A, and
time periods on the horizontal row,
row 2.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

Petrol

Maintenance

Insurance

2. Fill in the table with the information
given.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4

42

720

Petrol

Maintenance

Insurance

3. Set up the calculations required.
Remember to start each formula
with an = sign. Click in cell B3,
type = C3/7 and Enter.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4=C3/7

42

720

Petrol

Maintenance

Insurance

4. Click in cell D3, type = B3 ∗ 30 and
Enter.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4 =B3*309.2

42

720

Petrol

Maintenance

Insurance

5. Click in cell E3, type = D3∗12 and
Enter.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4 276 =D3*129.2

42

720

Petrol

Maintenance

Insurance
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A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4 276 3312

504

9.2

42

720

Petrol

Maintenance

Insurance

7. Click in cell B4, type = D4/30 and
Enter.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4 276 3312

504

9.2

42

720

Petrol

Insurance

=D4/30Maintenance

8. Drag down the small circle in the
bottom right corner of cell B4 to
copy the formula in the cell below.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4 276 3312

504

9.2

421.4

0 720

Petrol

Maintenance

Insurance

9. You will notice a0 in cell B5. This is
because at the moment there is no
value in cell D5.
Click in cell D5, type = E5/12 and
Enter.

A B C D E

2

1

3

4

5

Time period

Type of service Day Week Month Year

64.4 276 3312

504

9.2

42

=E5/12

1.4

0 720

Petrol

Maintenance

Insurance

10. Click in cell C4, type = B4 ∗ 7 and
Enter.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4

=B4*7

276 3312

504

9.2

42

60

1.4

2 720

Petrol

Maintenance

Insurance

11. Drag down the small circle in the
bottom right corner of cell C4 to
copy the formula in the cell below.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4

9.8

14

276 3312

504

9.2

42

60

1.4

2 720

Petrol

Maintenance

Insurance
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12. Now, we are going to add a Total
row by typing ‘Total’ in cell A6.
Click in cell B6,
type = SUM (B3:B5)
and Enter. This command will add
up the values in cells B3, B4 and
B5.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4

9.8

14

276 3312

504

9.2

42

60

1.4

2

12.6

720

Petrol

Maintenance

Insurance

Total

13. This time drag the small circle in
the bottom right corner of cell B6 to
the right to copy the formula in cells
C6, D6 and E6.

A B C D E

2

1

3

4

5

6

Time period

Type of service Day Week Month Year

64.4

9.8

14

276 3312

504

9.2

42

60

1.4

2

12.6 88.2 378 4536

720

Petrol

Maintenance

Insurance

Total

Exercise 3.5 Rates and costs

1. Compare the two quotes given by two computer technicians, Joanna and Dimitri, for a four-hour job.
Joanna charges a $65 fixed fee and $80 per hour. Dimitri charges a $20 fixed fee and $100 per hour.

2. Hamish and Hannah are two tilers. Hamish charges $200 for
surface preparation and $100 per square metre, while Hannah
charges $170 for surface preparation and $120 per square metre.
Compare their charges for job that covers an area of 10 m2.

3. Calculate the following costs for a tradesperson.
a. A fixed fee of $35 and $50 per hour for 3 hours.
b. A fixed fee of $45 and $65 per hour for 2 hours.
c. A fixed fee of $20 and $30 per half an hour for 1.5 hours.
d. A fixed fee of $80 and $29.50 per 15 minutes for 30 minutes.
e. A fixed fee of $70 and $37.50 per half an hour for 2.5 hours.
f. A fixed fee of $100 and $50.25 per 15 minutes for 45 minutes.

CHAPTER 3 Rates 91

Unco
rre

cte
d page

 pro
ofs



i
i

“c03Rates_print” — 2018/8/14 — 8:31 — page 92 — #21 i
i

i
i

i
i

4. WE 8 Lynne needs a plumber to fix the drainage of her house. She obtained three different quotes:
Quote 1: Fixed fee of $80 and $100 per hour.
Quote 2: Fixed fee of $25 and $120 per hour.
Quote 3: Fixed fee of $70 and $110 per hour.
a. Which quote is the best if the job requires 2 hours?
b. Which quote is the best if the job requires 7 hours?

5. a. Calculate the fuel consumption (in L/100 km) for the
following three cars:

a sedan using 35 L of petrol for a trip of 252 kmi.

a wagon using 62 L of petrol for a trip of 428 kmii.

a 4WD using 41 L of petrol for a trip of 259 km.iii.

b. Which of the three cars is most economical?
6. A lawyer charges a $250 application fee and $150 per

hour. How much money would you spend for a case that requires 10 hours?
7. Calculate and compare the fuel consumption rates for a sedan travelling in city conditions for 37 km on

5 L and a 4WD travelling on the highway for 216 km on 29 L.
8. WE 9 Ant spends $129 a month on fruit, $18.20 a week on vegetables and $0.30 per day on eggs.

Calculate Ant’s daily, weekly and monthly spending for the three types of food and construct a table to
display these costs.

9. Shirley spends $2.80 a week on potatoes, $45 a month on tomatoes
and $1.60 per day on cheese. Calculate Shirley’s daily, weekly and
monthly spending for the three types of food and construct a table to
display these costs.

10. WE 10 Halina spends $4.10 per day on petrol, $18.20 a week on
insurance and $39 per month on maintenance for her car. Calculate
Halina’s daily, weekly, monthly and yearly spending for the three types
of services and construct a table to display these costs.

11. Andy spends $17.50 per week on petrol, $72 a month on insurance and $612 per year on maintenance
for his car. Calculate Andy’s daily, weekly, monthly and yearly spending for the three types of services
and construct a table to display these costs.

12. Elaine spends $15 a day on food, Tatiana spends $126 a week on food and Anya spends $420 per month
on food.
a. How much money does Anya spend on food per day?
b. How much money does Tatiana spend on food per day?
c. Who, out of the three friends, spends the most on food per month? Explain your answer.

13. WE 11 Carol has noticed that she spends too much money buying tops and wants to cut down her
spending. She separated the tops into three categories: singlets, casual and formal. She added up the
money she spent on these items and recorded them in the table shown. Fill in the rest of the table.

Time period

Category Day($) Week ($) Month ($)
singlets 3.42

casual 198.30

formal 52.50

Total

92 Jacaranda Maths Quest 11 Essential Mathematics Units 1 & 2 for Queensland

Unco
rre

cte
d page

 pro
ofs



i
i

“c03Rates_print” — 2018/8/14 — 8:31 — page 93 — #22 i
i

i
i

i
i

14. Nadhea is making a budget for clothing. She made four categories: small items, bottoms (skirts and
trousers), dresses and tops. She added up the money she spent on these items and recorded them in the
table shown. Fill in the rest of the table.

Time period

Category Day ($) Week ($) Month ($)
small items 2.65
bottoms 325.50
dresses 22.40
tops 6.20
Total

15. Paris uses both her personal car and public transport. She spends $630 per year on car insurance, $9.10
per week on petrol and $21 per month on maintenance. She also spends $5.80 per day on public
transport. Tabulate this data and calculate Paris’ daily, weekly, monthly and yearly spending for running
the car and catching public transport. (Assume Paris catches public transport every day of the years.))

16. If the total cost for running a car for 12 days is $27, what is this cost per day, per week, per month and
per year?

17. WE12 Construct an Excel spreadsheet for 8.
18. Construct an Excel spreadsheet for 14.
19. Using a calculator, a spreadsheet or otherwise calculate the weekly and monthly spending on food,

clothes and transport for the following daily costs:
a. $10 on food, $ 6.70 on clothes and $5.20 on transport.
b. $12.15 on food, $ 9.65 on clothes and $10.80 on transport.
c. $5.21 on food, $7.26 on clothes and $2.95 on transport.
d. $8.93 on food, $12.54 on clothes and $3.72 on transport.

20. Using a calculator, a spreadsheet or otherwise calculate the daily and monthly spending on food, clothes
and transport for the following yearly costs:
a. $3720 on food, $2700 on clothes and $2100 on transport.
b. $5610 on food, $3200 on clothes and $4016 on transport.
c. $7200 on food, $3410 on clothes and $1800 on transport.
d. $6960 on food, $4230 on clothes and $3500 on transport.

3.6 Review: exam practice
3.6.1 Rates: summary
Identifying rates
A rate is a type of fraction that compares the size of one quantity in relation to another quantity. Unlike ratios,
rates have units.

In a rate, the two quantities being compared may have different units.

Rate =
One quantity

Another quantity

To calculate a rate, divide the first quantity by the second quantity.
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Some common rates that involve time include:

Speed = Distance
Time

Flow rate = Litres
Minute

Heart rate = Number of heartbeats
Minutes

Some common rates that don’t involve time include:

Gradient = Rise
Run

Concentration = Amount of solution
Amount of solvent

Density = Mass
Volume

Conversion of rates
A rate is a measure of the change in one quantity with respect to another.

The rate of change of Y with respect to X =
Change in Y

Change in X

To change the unit of a rate:
• Convert the numerator to the new rate.
• Convert the denominator to the new rate.
• Divide the new numerator by the new denominator.

Comparison of rates
Rates can be used to make comparisons; however, to make an accurate comparison it is important to have
both rates in the same units.

Rates and costs
• Trades costs:

Cost = fixed fee + charge per hour × hours
• Fuel consumption is the number of litres used to run a vehicle for a distance of 100 km

Fuel consumption =
petrol used

km travelled
×100

• Fuel consumption varies according to factors such as
⬩ the type of vehicle, motor size and make
⬩ road and traffic conditions
⬩ weather conditions.

• Living costs can be calculated by adding up all the money spent.
• Living costs are estimated per day, per week, per month or per year.
• Excel spreadsheets are a practical and useful tool when calculating budgets.
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Exercise 3.6 Review: exam practice

A summary of this topic is available in the Resources section of your eBookPLUS at www.jacplus.com.au.

Simple familiar
1. MC If a runner travels 3 km in 10 minutes and 20 seconds, the runner’s average speed in m/s is:

5 m/s.A. 5.24 m/s.B. 4.84 m/s.C. 4.64 m/s.D.
2. MC If an escalator rises 3.75 m for a horizontal run of 5.25 m, then the escalator’s gradient is:

1.4.A. 1.21.B. 0.91.C. 0.71.D.
3. The speed limit around schools is 40 km/h. This rate when converted to m/s is:

144 m/s.A. 120 m/s.B. 11.1 m/s.C. 12.5 m/s.D.
4. MC On average, Noah kicks 2.25 goals per game of soccer. In

a 16-game season the number of goals Noah would kick is:

32.A. 36.B. 30.C. 38.D.
5. MC If car A travels at 60 km/h and car B travels at 16 m/s, which of the

following statements is correct?
A. They travel at the same speed.
B. Car A travels 0.67 m/s slower than car A.
C. Car A travels 44 km/h faster than car B.
D. Car B travels 0.67 m/s slower than car A.

6. MC At the gym Lisa and Simon were doing a skipping exercise. Lisa
completed 130 skips in one minute, whereas Simon skipped at a rate of
40 skips in 20 seconds. In 3 minutes of skipping, which statement is correct?
A. Simon completes 20 more skips.
B. Lisa completes 20 more skips.
C. Lisa completes 30 more skips.
D. Simon completes 30 more skips.

7. The Shinkansen train in Japan travels at a speed of
approximately 500 km/h. The distance from Broome
to Melbourne is approximately 4950 km. How long, to
the nearest minute, would it take the Shinkansen train to
cover this distance?

9 hours 54 minutesA. 0.1 hoursB.
10 hoursC. 9 hours 56 minutes and

48 seconds
D.

8. If the cost of food per week for a family is $231 and the cost of petrol per month is $159.60, the
corresponding costs for food and petrol per day, respectively, are:

$7.7 and $5.32A. $5.32 and $32B. $7.7 and $22.8C. $33 and $5.32D.
9. MC A rate of 86.4 L/h is equivalent to:

24 mL/sec.A. 24 L/sec.B. 1.44 mL/min.C. 24 mL/min.D.
10. MC A sedan, a wagon and a 4WD are travelling the same distance of 159 km. The sedan uses 20 L for

this trip, the wagon uses 22 L and the 4WD uses 25 L. The fuel consumptions for the 4WD, wagon and
sedan are respectively:
A. 13.8 L/km, 15.7 L/100km, and 12.6 L/100 km.
B. 15.7 L/100km, 12.6 L/km and 13.8 L/100 km.
C. 15.7 L/100km, 13.8 L/km and 12.6 L/100 km.
D. 13.8 L/km, 15.7 L/100km and 12.5 L/100 km.
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Complex familiar
11. Convert the following rates to the rates shown in the brackets.

17 m/s (km/h)a. 24.2 L/min (L/h)b.

0.0125 c/sec ($/min)c. 2.5 kg/mL (g/L)d.

12. A dragster covers a 400 m track in 8.86 sec.

a. What is its average speed in m/s?
b. If it could maintain this average speed for 1 km, how long

would it take to cover the 1 km?
13. Olivia’s hair grows at a rate of 125 mm/month, whereas

Emily’s grows at 27.25 mm/week. If their hair is initially
5 cm long, how long will their hair be after 1 year
(assume 52 weeks in a year)?

14. Igor worked 4 weeks at the rate of $693.75 per week before his wage was increased to $724.80 per
week.
a. How much money was he paid for the 4 weeks?
b. How much money will he earn at the new rate for the next 4 weeks?
c. How much more money is Igor receiving per week?
d. What is the difference between his earnings for the first four weeks compared to the following four

weeks?

Complex unfamiliar
15. It takes me 2 hours to mow my lawn. My son takes 2.5 hours to mow the same lawn. If we work

together using two lawnmowers, how long will it take to mow the lawn? Give your answer in hours,
minutes and seconds.

16. To renovate your house you may require a number of different tradesmen. Given the charges of each
tradesman and the hours required to complete their section of the work, calculate the total cost of the
renovation.
• Carpenter at $60 per hour, for 40 hours.
• Electrician at $80 per hour for 14.5 hours.
• Tiler at $55 per hour for 9 hours and 15 minutes.
• Plasterer at $23 per half hour for 8 hours and 20 minutes.
• Plumber with a call out charge of $85 and $90 per hour for 6.5 hours.
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17. Following the Australian tax rates shown, calculate the amount of tax to be paid on the following
taxable incomes.

Tax rates:

Taxable income Tax on this income

0 − $18 200 Nil

$18 201–$37 000 19c for each $1 over $18 200

$37 001–$80 000 $3 572 plus 32.5c for each $1 over $37 000

$80 001–$180 000 $17 547 plus 37c for each $1 over $80 000

$180 001 and over $54 547 plus 45c for each $1 over $180 000

$21 000a. $15 600b.

$50 000c. $100 000d.

$210 000e.

18. Given the nutrition information in the label shown, calculate the following.

NUTRITION INFORMATION

SERVINGS PER PACKAGE: 3 SERVING SIZE: 150g

QUANTITY PER SERVING QUANTITY PER 100g

Energy 608KJ 405KJ

Protein 4.2g 2.8g

Fat, total 7.4g 4.9g

Saturated 4.5g 3.0g

Carbohydrate 18.6g 12.4g

Sugars 18.6g 12.4g

Sodium 90mg 60mg

a. If you ate 400 g, how much energy would that include?
b. If you ate 550 g, how much saturated fat would that include?
c. If you had one serving, how much protein would this include?
d. If you had three serves then how much sugar would that include?
e. If you ate 350 g, what percentage of carbohydrates would you have consumed?
f. If you ate 250 g, what percentage of total fat would you have consumed?
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Answers
Chapter 3 Rates
Exercise 3.2 Identifying rates
1. a. 40 km/h

b. 11.11 m/s

2. 50 beats/minute

3. a.
Mass

Volume
= Density

b.
Distance

Time
= Speed

c.
Rise
Run

= Gradient

d.
Amount of solution
Amount of solvent

= Concentration

4. a. 80 km/h b. $3.90 per metre
c. 0.2 L/s d. 0.14 km/min

5. 1.21 m/s

6. 29.32 km/h

7. 160.92 km/h

8. 14.5 cm/year

9. 8 cm/year

10. 6.14 cm year

11. 75 students/year

12. 50 000 g/m3

13. 111.11 mL//L

14. 0.01 g/mL

15. 2 750 organisms/L; the beach is safe for swimming

16. 0.1
17. 0.51°C/s

18. a. 800 kg/m3

b. 1 025 kg/m3

c. Ollie is 225 kg/m3 denser than Simon.

Exercise 3.3 Conversion of rates
1. 34 km/h

2. $15 per kg

3. a. 60 km/h b. 200 m/min
c. 0.3 L/s d. 2 mm/day

4. a. 0.2 km/min b. 0.4 L/min
c. 0.32 $/min d. 0.45 cents/g

5. a. 27.78 m/s b. 666.67 mL/min

6. a. 5.50 cents/cm b. 36 km/h

7. a. 70 000 m/h b. 40 000 g/min
c. 7200 $/h d. 27 000 g/L

8. a. 22.22 m/s b. 90.00 km/h
c. 50.00 kg/L d. 21.60 L/h

9. 725 760 beats

10. $9.00

11. $198.75

12. 33 112 800 beats

13. $202.50

14. a. 80 km/h b. 340 km

15. 12.5 years

16. 10 days and 12 hours

Exercise 3.4 Comparison of rates
1. Car A rate = 12.3 L/100 km

Car B rate = 12 L/100 km
Therefore Car B has the best fuel economy.

2. Car A = 8.19 L/100 km
Car B = 8.81 L/100 km
Therefore Car A is more economical.

3. 290 g: rate = $1.68/100 g
805 g: rate = $1.08/100 g
Therefore cheaper by: $1.68 − $1.08 = $0.60 per 100 g.

4. 22.5 g/L
Since the solvent is what the solution is dissolved in, then
double the solvent halves the concentration.

5. Pack of 10: $ 0.15 each
Pack of 25: $0.15 each
Technically speaking the pack of 10 is cheaper, but when
rounded off to the nearest cent they are the same price for
each tea bag.

6. 250 g: 3.80 $/100 g
100 g: 4.10 $/100 g
It is cheaper to buy the 250 gram jar by 30 cents per 100
grams.

7. Product A has 15% fat and Product B has 26% fat, therefore
Product A is healthier according to total fat.

8. a. 128.57
100 = 128.57 runs per 100 balls

b. 135.48
100 = 138.48 runs per 100 balls

c. David Warner has the greater strike rate by 6.91 runs
per 100 balls.

9. a. 51 beats/min
b. 48 beats/min
c. Athlete B has the lower heart rate by 3 beats/minute.
d. Athlete A: 73 440

Athlete B: 69 120

10. a. i. 1.10 × 1021m3 ii. 5464.15 kg/m3

b. i. 1.56 × 1024m3 ii. 1215.26 kg/m3

c. No because they have different densities

11. Speed 2003: 9.48 m/s
Speed 2005: 9.71 m/s

Joshua Ross ran faster in winning the Stawell Gift in 2005.

12. Brand B is better because it is 10.5 cents per grams
compared to 12.4 cents per 100 grams for Brand A.

13. a. Company A = $83.40
Company B = $116.20

b. Company A = $129.80
Company B = $153.90

c. Company A = $77
Company B = $111
Therefore Company A is cheaper to travel 100 km.

d. Company A is cheaper for smaller trips; however
Company B would be better for longer trips since its
rate per kilometre is lower. Both companies have a
similar rate at 667 kilometres travelled.
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Exercise 3.5 Rates and costs

1. $385, $420

2. $1200, $1370

3. a. $185 b. $175
c. $110 d. $139
e. $257.50 f. $250.75

4. a. Quote 12 b. Quote 1

5. a. i. 13.89 L/100 km ii. 14.49 L/100 km
iii. 15.83 L/100 km

b. The sedan

6. $1750

7. Sedan − 13.51 L/100 km
4WD − 13.43 L/100 km

The fuel consumption rate is better when travelling on a
highway compared to city driving.

8. Time period

Type of food Day ($) Week ($) Month ($)
fruit 4.10 30.10 129.00

vegetables 2.60 18.20 78.00

eggs 0.30 2.10 9.00

Total 7.20 50.40 216.00

9. Time period

Type of food Day ($) Week ($) Month ($)
potatoes 0.40 2.80 12.00

tomatoes 1.50 10.50 45.00

cheese 1.60 11.20 48.00

Total 3.50 24.50 105.00

10. Time period

Type of service Day
($)

Week
($)

Month
($)

Year
($)

petrol 4.10 28.70 123.00 1476.00

insurance 2.60 18.20 78.00 936.00

maintenance 1.30 9.10 39.00 468.00

Total 8.00 56.00 240.00 2880.00

11. Time period

Type of service Day
($)

Week
($)

Month
($)

Year
($)

petrol 2.50 17.50 75.00 900.00

insurance 2.40 16.80 72.00 864.00

maintenance 1.70 11.90 51.00 612.00

Total 6.60 46.20 198.00 2376.00

12. a. $14 b. $18 c. Tatiana

13. Time period

Category Day ($) Week ($) Month ($)
singlets 3.42 23.94 102.60

casual 6.61 46.27 198.30

formal 7.50 52.50 225.00

Total 17.53 122.71 525.90

14. Time period

Category Day ($) Week ($) Month ($)
small items 2.65 18.55 79.50

bottoms 10.85 75.95 325.50

dresses 3.20 22.40 96.00

tops 6.20 43.40 186.00

Total 22.90 160.30 687.00

15. Time period

Type of service Day
($)

Week
($)

Month
($)

Year
($)

insurance 1.75 12.25 52.50 630

fuel 1.30 9.10 39 468

maintenance 0.70 4.90 21 252

public transport 5.80 40.6 174 2088

Total $9 55. $66.85 $286.50 $3438.00

16. Per day: $2.25
Per week: $15.75
Per month: $67.50
Per year: $810

17. A B C D

2

1

3

4

5

6

Time period

Type of food Day Week Month

4.30

2.60

0.30

7.20

30.10

18.20

2.10

50.40

129.00

78.00

9.00

216.00

vegetables

fruit

eggs

Total

18. A B C D

2

1

3

4

5

6

7

Time period

Category

small items

Day Week Month

2.65

10.85

3.20

6.20

22.90

18.55

75.95

22.40

43.40

160.30

79.50

325.50

96.00

186.00

687.00

dresses

bottoms

tops

Total

19. a. Weekly: $153.30
Monthly: $657

b. Weekly: $228.20
Monthly: $978

c. Weekly: $107.94
Monthly: $462.60

d. Weekly: $176.33
Monthly: $755.70
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20. a. Daily: $23.67
Monthly: $710

b. Daily: $35.63
Monthly: $1068.83

c. Daily: $34.47
Monthly: $1034.17

d. Daily: $40.81
Monthly: $1224.17

3.6 Review: exam practice
C1. D2. C3. B4. D5.
C6. A7. D8. A9. C10.

11. a. 61.2 km/h
b. 1452 L/h
c. 0.0075 $/min
d. 2 500 000 g/L

12. a. 45.15 m/s
b. 22.15 sec

13. Olivia: 155 cm
Emily: 146.7 cm

14. a. $2775
b. $2899.20
c. $31.05

d. $124.20
15. 1 hour 6 minutes 40 seconds

16.
Trade Calculation Total

Carpenter $60 × 40 = $2400 $2400

Electrician $80 × 14.5 = $1160 $1160

Tiler $55 × 9 15
60 = $508.75 $508.75

Plasterer ($23 × 2) × 8 20
60 = $383.33 $383.33

Plumber $85 + $90 × 6.5 = $670 $670

TOTAL $5122.08

17. a. $532 b. $0
c. $7797 d. 24 947
e. $68 047

18. a. 1620 kJ b. 16.5 g
c. 4.2 g d. 55.8g
e. 12.4% f. 4.9%
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