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TOPIC 6
Units of energy and mass

6.1 Overview
6.1.1 Introduction
The energy we intake from food and drink gives us the ability to undertake physical and mental tasks. By 
understanding energy intake, we can ensure that we’re properly fuelled for the day ahead, whilst not 
having an excess of energy which can turn to fat.

LEARNING SEQUENCE
6.1 Overview
6.2 Units of mass and energy
6.3 Food and nutrition
6.4 Energy expended in activities
6.5 Energy consumption
6.6 Review

CURRICULUM CONTENT
• review the use of metric units of mass in solving problems, including grams, kilograms and tonnes, their 

abbreviations and how to convert between them (ACMEM025) 
• use metric units of energy to solve problems, including calories, kilocalories, joules and kilojoules, their 

abbreviations and how to convert between them (ACMEM034)
• use units of energy and mass to solve problems related to food and nutrition, including calories 

(ACMEM032) 
• use units of energy to solve problems involving the amount of energy expended in activities, for example, 

kilojoules (ACMEM033) 
• use units of energy to solve problems involving the consumption of electricity, for example, kilowatt hours, 

and investigate common appliances in terms of their energy consumption (ACMEM031) AAM  

6.2 Units of mass and energy
6.2.1 Common prefixes of the metric system
The International System of Units (SI) prefixes are symbols used to denote powers of ten of very large or 
very small numeric values.

The prefix attaches directly to the name of a unit, and a prefix symbol attaches directly to the symbol for 
a unit.

Some common SI prefixes are listed in the table below.

Factor Name Symbol

10−9 nano n

10−6 micro μ

10−3 milli m

(continued)
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1000 mg = 1 g
    1000 g = 1 kg
  1000 kg = 1 t 

   

  Factor    Name    Symbol  

    10−2      centi      c    

    10−1      deci      d    

    101      deca      da    

    103      kilo      k    

    106      mega      M    

  10 9     giga      G    

  6.2.2 Metric units of mass 
 •    Mass and weight are different. 
 •     Mass  describes how much matter makes up an object, and is measured in kilograms   (kg)   .
 •     Weight  describes the gravitational force acting on an object, and is measured in newtons   (N)  . 
 •    When people talk about the weight of an object, what they are really referring to is its mass. 
 •        The mass of an object can be measured in  milligrams   (mg)   ,  grams   (g)   ,  kilograms   (kg)    and  tonnes   (t)   . 

  

      

    6.2.3 Converting between units of mass 
 •     The relationships between the units of mass can be used to change a

measurement from one unit to another. 

Milligram (mg)

Milligrams are used to 

measure the mass of small 

objects such as an ant. 

The mass of an ant is 

about 10 mg.

Kilogram (kg)There are 1000 grams in 1 kilogram. Kilograms 

are used to measure larger masses such as the mass 

of a person.

Gram (g)
There are 1000 milligrams in 1 gram. Grams are 

most commonly used when measuring non-liquid 

cooking ingredients. The mass of 1 cup of fl our is 

about 250 g.

Tonne (t)

There are 1000 kilograms in 1 tonne. Tonnes are 

used to measure the mass of very large objects such 

as a truck.
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mg g kg t

÷ 1000÷ 1000÷ 1000

× 1000× 1000× 1000  

You may find the following conversion diagram useful when converting masses.

WORKED EXAMPLE 1

Change the following mass measurements to the units specified.
a 4.7 kg to grams
b 15  000 mg to kilograms

THINK WRITE

a There are 1000 g in every 1 kg. 4.7 kg is 4.7 lots of 1000 g; to 
change from kilograms to grams, multiply by 1000.

4.7 kg = (4.7 × 1000) g
= 4700 g

b 1 To change from milligrams to kilograms, first change from 
 milligrams to grams, and then change from grams to  kilograms.

 

  2 There are 1000 mg in every 1 g; to change from milligrams to 
grams, group the milligrams into groups of 1000.

15 000 mg = 15 000
1000

 g

= 15 g

  3 There are 1000 g in every 1 kg; to change from grams to 
 kilograms, group the milligrams into groups of 1000. Write the 
answer as a decimal.

= 15
1000

 g

= 0.015 g

6.2.4 Metric units of energy
Energy is the ability to do work. There are many different forms of energy: food energy, kinetic energy, 
heat energy, light energy, sound energy and electrical energy.

Joules (J) and kilojoules (kJ) are the common measurement of energy. A joule is the standard metric 
unit of energy used in Australia, although as the joule is a small unit, the kilojoule is more commonly used. 
Most Australian websites and books use kilojoules.

Food energy is commonly measured in kilojoules (kJ). Even larger amounts of energy such as electrical 
energy are measured in megajoules (MJ).

1 kJ = 1000 J
1 MJ = 1 000 000 J
Calories are also units of energy. Calories are the 

older (imperial) style, non-SI unit of measurement of 
energy, whereas kilojoules are the modern style of meas-
urement used more commonly today.

The calorie (cal) is the approximate amount of energy 
needed to raise the temperature of 1 kilogram of water 
from 0 to 1 degree Celsius.

The kilocalorie (kcal) is equal to 1000 calories.
1 kcal = 1000 cal
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6.2.5 Converting between units of energy
The relationships between the units of energy can be used to change a measurement from one unit to 
another.

4.184 kilojoules = 4184 joules = 1 kilocalorie = 1000 calories
To convert from kilojoules to kilocalories, divide the number of kilojoules by 4.184.
To convert from kilocalories to kilojoules, multiply the number of kilocalories by 4.184.
You may find the conversion diagram useful when converting from calories to kilojoules.

÷ 4.184

kilocalories kilojoules

× 4.184

 

WORKED EXAMPLE 2

Change the following energy measurements to the units specified.
a 500 kilocalories to kilojoules
b 10  850 joules to kilocalories

THINK WRITE

a To convert from kilocalories to kilojoules, multiply the 
number of kilocalories by 4.184.

500 kcal = (500 × 4.184) kJ
= 2092 kJ

b 1 To convert from joules to kilojoules, divide by 1000, 
since 1000 joules = 1 kilojoule.

10 850 J = 10 850
1000

 kJ

= 10.85 kJ

  2 Then to convert from kilojoules to kilocalories, divide 
the number of kilojoules by 4.184.

10.85 kJ = 10.85
4.184

 kcal

= 2.59 kcal

  3 Alternatively, to convert from joules to kilocalories you 
divide the number of joules by 4184.

10 850 J = (
10 850
4184 ) kcal

= 2.59 kcal

Interactivity: Converting between units of mass (int-xxxx)

Interactivity: Converting between units of energy (int-xxxx)

 RESOURCES

Exercise 6.2 Units of mass and energy

Understanding, fluency and communicating

 1 and 2.  WE1  Change the following mass measurements to the units specified.
a. 2 g to milligrams b. 15.1 t to kilograms c. 1200 mg to grams
d. 22 g to kilograms e. 0.04 kg to grams f. 13 000 mg to kilograms
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g. 1
2
 kg to milligrams h. 20 kg to tonnes i. 109.02 kg to grams

j. 3.8 t to kilograms k. 4
5
 g to milligrams l. 5 000 000 mg to kilograms

3. The luggage limit on many domestic plane flights is 20 kg. If the luggage that you check in for a flight 
to Sydney has a mass of 18.2 kg, what extra mass are you entitled to take in your luggage?

4. Determine whether each of the following is true or false.
a. 345 grams = 0.345 mg b. 42 g = 0.042 kg

5. Calculate how many joules of energy are in:
a. 2 kJ b. 3.5 MJ.

6. Calculate how many megajoules of energy are contained in:
a. 52 000 000 J b. 370 000 000 000 J.

7.  WE2  Convert the following to kJ.
a. 100 kilocalories
b. 2200 kilocalories

8. If x kilocalories is equivalent to k kilojoules, which best represents the relationship between x and k?
a. k = 0.4184x b. k = 4.184x C. x = 4.184k d. xk = 4.184

9. A pregnant woman has a craving for sweet food. If she requires 10 150 kJ each day and eats  
5 chocolate bars each worth 1332 kJ, how many more kilocalories does she require that day?

 10. a. The treadmill at the gym shows that Alecia has used 440 kilocalories. How many kilojoules is this?
 b. Alecia wants to use 2800 kJ on the machine. How many more kilocalories does she have to burn?
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Problem solving, reasoning and justification
11. Chips are sold in packets weighing 50 g, 100 g, 200 g and 250 g. These are packed in boxes of 

200 packets. Each empty box weighs 4.5 kg. A supermarket orders three boxes of 50 g, four boxes of 
100 g and 200 g and ten boxes of 250 g. What is the total mass of the supermarket order?

12. A shipping-container company has four different shipping containers to choose from. Each container 
has a maximum weight. Container 1 has a maximum cargo weight of 21 460 kg, container 2 has 
26 500 kg, container 3 has 26 330 kg and container 4 has 20 770 kg.
The company uses eight containers to export goods overseas. They fill to maximum cargo weight two 
lots of container 4, one lot each of container 3 and 2, three lots of container 1, and they half-fill 
container 3. What is the total mass of all the containers in tonnes?

13. Consider the following nutritional information.

Product Energy per serve (kJ)
Margarine (10 g) 240

White bread (1 slice) 280

Strawberry jam (15 g) 144

Muesli (50 g) 950

Full-cream milk (1 cup) 556

Skim milk (1 cup) 438

a. How many kilojoules are there in 2 slices of white bread spread with 5 g of margarine and 15 g of 
strawberry jam?

b. How many kilojoules are there in 100 g of muesli and 11
2

 cups of full-cream milk?

 14. a.  Given that 1 kilocalorie is equal to 4.184 kilojoules, complete the following table listing some 
standard drink types.

b. Paula has a diet which limits her daily intake of energy 
to 8200 kJ. If she drinks three cans of Coke, what will 
her remaining food intake be limited to?

c. What percentage of her daily intake is drinking three 
cans of Coke? Give your answer correct to 2 decimal 
places.

15. As a consumer, list three examples of situations in which 
it is useful to have an understanding of the units of mass. 
For each example, state why it is useful.

16. Harry lives in the city. He is driven to school every day. 
In the evenings, he watches television or plays his 
computer after doing his homework. He doesn’t like 
sport and he prefers to play games on his computer at weekends. In a day he usually eats foods such 
as burgers (2050 kJ), chips (1000 kJ), 4 biscuits (400 kJ), 2 cans of soft drink (400 kJ) and 2 apple 
pies (2000 kJ). His total energy consumption each day is 12 300 kJ.

Ben lives in the country. He walks to school, which is about 2.5 kilometres away. Once a week he 
is lucky and gets a ride to school. After school, he often helps on his parents’ farm and has hardly any 

Food item Kilocalories Kilojoules
Can of Coke 154  

Can of Fanta 195  

Apple juice 102  

Glass of milk 164  

Cappuccino 53  
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spare time. The little spare time he has he plays footy or basketball. In a day he usually consumes 
milk   (370 kJ)  ,   3   vegetables   (450 kJ)  , water   (0 kJ)  , sausages and mashed potatoes   (1300 kJ)  . His total 
energy consumption each day is   8270 kJ  . 
 Both Harry and Ben are the same age and in Year   9  . What is the difference between Harry and Ben’s 
diet? If you were advising Harry and Ben, what changes would you make to their diet? 

     6.3   Food and nutrition  
 6.3.1 Energy in food 
 Energy is supplied from the food we eat and what we drink. We need energy for 
our bodies and for physical activity. 

 Energy content of food in Australia is measured in kilojoules   (kJ)  .  Kilojoules   (kJ)   
can be found on food labels. 

 Some examples of the amount of energy stored in some normal-sized serves of 
food are: 

1   medium apple –   308 kJ   
   2   eggs –   760 kJ   
   1   slice of bread –   353 kJ        

 WORKED EXAMPLE 3 

  Consider the following nutritional information.   

  Food Item    Energy per serve  

    1   cheese-and-bacon roll   (75 g)        221 kcal    

    1   mixed-grain roll   (70 g)        721 kJ    

    1   sourdough roll   (55 g)        148 kcal    

    1   chocolate-fi lled croissant   (125 g)        2263 kJ    

    1   white bagel   (30 g)        78 kcal    

    1   toasted crumpet   (50 g)        418.4 kJ    

   How many calories are there in   1   cheese-and-bacon roll,   1   chocolate-fi lled croissant and   2   toasted 
crumpets?  
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THINK WRITE

1 Look up the energy content for each food item 
from the table.

1 cheese-and-bacon roll = 221 kcal
1 chocolate-filled croissant = 2263 kJ
1 toasted crumpet = 418.4  kJ

2 Convert all food items to kilocalories. To 
convert to kilocalories from kilojoules, divide 
by 4.184.

1 cheese-and-bacon roll = 221 kcal

1 chocolate-filled croissant = 2263
4.184

= 540.8...
≈ 541 kcal

1 toasted crumpet = 418.4
4.184

= 100 kcal

3 Calculate the total amount of calories in the 
food items.

Total energy = 1 cheese-and-bacon roll + 1 
chocolate-filled croissant + 2 toasted crumpets
Total energy = 221 + 541 + 2 × 100

= 962 kcal
In total there are 962 kilocalories in  
1 cheese- and-bacon roll, 1 chocolate-filled 
croissant and 2 toasted crumpets.

Nutritional labelling appears on prepared and 
packaged foods to assist people in making informed 
decisions about what they eat. Nutritional labels are 
often displayed as a panel or grid on the back or side 
of packaging. A nutritional label includes  information 
on energy, fat, saturates, carbohydrates, sugars, pro-
tein and salt. It may also provide additional informa-
tion on certain nutrients, such as fibre. All  nutritional 
information is provided per 100 g, and additionally 
sometimes per portion/serve. There are no standards 
for serving sizes and they are decided by the manu-
facturer.

The nutritional information label on a packaged 
food item provides the number of kJ per serve or per 
100 g.

From the label, we can determine the number of kJ 
we  consume by either:

 • determining how many of the manufacturer’s 
serves you have consumed and multiplying this 
by the number of kJ per serve, or

 • dividing the weight of the amount you have 
consumed (in g) by 100 and multiplying this by 
the number of kJ in 100  g.
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Note: The 1.07 kJ difference between the two calculations is most likely due to the manufacturer  rounding 
the values in either the per-serve or the 100 g value.

6.3.2 Energy content in food
Most of the energy in food comes from fat, protein and carbohydrates. Protein, fats and carbohydrates are 
converted into energy in different quantities. Based on the Atwater general system it can be seen that:

1 gram of protein = 17 kJ
1 gram of fat = 37 kJ
1 gram of carbohydrates = 17 kJ
1 gram of dietary fibre = 8 kJ
1 gram of alcohol = 29 kJ
To calculate the energy available from a food, multiply the number of grams of carbohydrate, protein and 

fat by 17, 17 and 37, respectively. Then add the results together.

WORKED EXAMPLE 4

You eat 150 g of baked beans from a 210 g can.

How many kilojoules of baked beans have you consumed if the nutrition information providing 
the energy content from the label of a can of baked beans shows that:
a a serving size of 210 g beans is 810 kJ
b a 100 g serve of beans is 385 kJ.

THINK WRITE

a 1 Calculate the number of manufacturer’s serves. Number of serves is 150
210

= 0.714.

2 The kJ consumed is the number of serves multiplied 
by the number of kJ per serve.

0.714 × 810 = 578.6
578.6 kJ is consumed from eating 150 g 
of baked beans.

b 1 Divide the weight of the amount you have consumed 
by 100.

Number of serves per 100 g is 150
100

= 1.5.

2 Multiply the number of kJ by the number of serves 
per 100 g.

1.5 × 385 = 577.5
577.5 kJ is consumed from eating 150 g of 
baked beans.
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The formula for calculating the energy content of food from the amount of carbohydrate, protein, and fat 
can be summarised as:

E = 17c + 17p + 37f
where p is the protein in grams, f  is the fat in grams and c is the carbohydrates in grams.

WORKED EXAMPLE 5

Calculate the energy available from a slice of bread with a tablespoon of peanut butter on it 
containing 16 g carbohydrates, 7 g protein, and 9 g fat in both calories and kilojoules.

THINK WRITE

1 Define the number of carbohydrates, protein 
and fats in grams.

c = 16
p = 7
f = 9

2 To calculate the energy content, multiply the 
number of grams of carbohydrate, protein and 
fat by 17, 17 and 37, respectively. Then add 
the results together using the formula.

E = 17 × 16 + 17 × 7 + 37 × 9
 = 272 + 119 + 333
 = 724
The energy available from a slice of bread with a 
tablespoon of peanut butter on it containing 16 g 
carbohydrates, 7 g protein and 9 g fat is 724 kJ.

3 To calculate the energy content in kilocalories, 
divide the amount in kilojoules by 4.184.

724
4.2

≈ 173.0

The energy available from a slice of bread with 
a tablespoon of peanut butter on it containing 
16 g carbohydrates, 7 g protein and 9 g fat is 
approximately 173 kilocalories.

6.3.3 Recommended daily energy needs
The average daily energy requirement for an adult is approximately 8700 kJ.

Knowing the number of kilojoules in the food you eat can help you ensure you get the right amount of 
energy for your needs. Maintaining a healthy weight means balancing the kilojoules you take in from food 
and drink against your individual daily needs.

The average office worker aged 31–50 years old, weighing 60–70 kilograms, with no medical conditions, 
who sits at their desk all day and does little strenuous physical activity only needs to eat between 
8000–9900 kJ a day to maintain their energy balance.
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Exercise 6.3 Food and nutrition

Understanding, fluency and communicating

1. For breakfast, Tyler ate an egg muffin (2200 kJ) and an orange juice (525 kJ). How many kilojoules 
did Tyler consume?

2. Given that 1 kilocalorie is equal to 4.184 kilojoules, complete the following table listing some 
 different types of snacks.

Food item Kilocalories Kilojoules

265 g T-bone steak grilled   2001

140 g chopped grilled chicken   966

100 g lamb ribs   669

425 g tuna in brine   1849

100 g crumbed flounder   940

3.  WE3  Consider the following nutritional information.

Food item Energy per serve

2 slices supreme pan pizza 2474 kJ

1 hamburger 563 kcals

6 sticks chicken satay 216 kcals

1 wedge of fruit cake 743 kJ

1 iced doughnut 306 kcals

1 slice of chocolate cake 1054 kJ

a. How many kilocalories are there in 1 slice of pizza and 2 iced doughnuts?
b. How many kilocalories are there in 12 sticks of chicken satay and 1 wedge of fruit cake?

4. Mark consumed 2 macaroons (848 kJ) and a milkshake (1187 kJ) for morning tea. The energy content 
of the meal is:
a. 1696 kJ b. 2035 kJ
C. 2883 kJ d. 3222 kJ

WORKED EXAMPLE 6

A 3-year-old girl has daily energy needs of 4900 kJ. Calculate the recommended daily intake of 
fat for a child with daily energy needs of 4900 kJ.

THINK WRITE

1 Find the ratio of the child’s daily energy needs 
against the recommended daily intake of energy for 
an average adult.

4900
8700

= 0.563

2 To calculate the recommended daily intake of fat for 
the child, multiply the recommended daily intake of 
fat of an average adult by the ratio of the child’s 
energy needs against an adult’s energy needs.

4900
8700

× 70 = 39.43

The recommended daily intake of fat for a 
child with daily energy needs of 4900 kJ is 
39.43 g.
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5. A large birthday cream cake contains 6112 kJ. Jo cuts 
the cake into 8 equal slices. How many kilojoules are 
in each slice of cake?

6.  WE4  You eat 125 g of yoghurt from a 175 g tub of 
yoghurt. How many kilojoules of yoghurt have you 
consumed if the nutrition information providing the 
energy content from the label shows that 1 serving size 
of 175 g yoghurt is 659 kJ?

7. You eat 2 chocolate Easter eggs from a pack of 10. 
How many kilojoules of chocolate have you consumed 
if the nutrition information providing the energy 
content from the label shows that the pack of 10 Easter 
eggs is 2240 kJ?

8. The average serving of 100 g of chicken and noodles 
is 622 kJ. Oiyee ate 350 g of chicken and noodles. 
What is the energy content of the meal in kilocalories?

9.  WE5  Calculate the energy available, in both kilocalo-
ries and kilojoules, from a slice of sourdough bread 
which contains 13 g carbohydrates, 2.2 g protein, and 
0.8 g fat.

10. Calculate the energy available, in both kilocalories 
and kilojoules, from a 20 g cookie which contains 
11.8 g carbohydrates, 1.8 g protein, and 4.8 g fat.

11. A suggested breakdown of our daily energy intake is:
Breakfast  20%
Morning snack 10%
Lunch  20%
Afternoon snack 10%
Dinner  40%
An inactive female requires 8000 kJ energy during the 
day. How much energy should be in each of her 
meals?

12. The percentage daily intake (%DI) is based on the 
recommended amounts of energy and nutrients needed to meet daily nutritional needs of an average 
adult male. The percentages are based on the values below.

Nutrient Energy Protein Fat Carbohydrates
Reference value used 
in %DI

8700 kJ 50 g 70 g 310

a. Calculate the recommended daily amount of fat for a person with daily energy needs of 7200 kJ.
b. Calculate the recommended daily amount of protein for a person with daily energy needs of 9300 kJ.

13. The following information is printed on the takeaway container of a 200 g deluxe hamburger.

  Energy Protein Fat Carbohydrate
Adult quantity per 
day

8700 kJ 50 g 70 g 310 g

Hamburger 2010 kJ 25 g 25.5 g 35 g

%DI        

  Calculate each %DI nutrient value for the hamburger based on a daily energy level of 8700 kJ.
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14. The ideal daily fat intake is 20%. Since 1 gram of fat is equal to 37 kJ, calculate the ideal fat intake 
(in grams) for Heidi and her diet of 7400 kJ a day.

Problem solving, reasoning and justification
15. Bridgette is 17 years old. On a typical day she eats:

Breakfast Lunch Dinner
1 bowl cereal 480 kJ
1 glass milk 400 kJ
1 slice of toast 447 kJ

1 banana 374 kJ
1 chicken-and-mayo 
sandwich 1672 kJ
1 bottle of water 0 kJ

1 soft drink 600 kJ
1 grilled chicken breast 1264 kJ
1 serving of potatoes 365 kJ
1 serving of carrots 135 kJ

a. Calculate the total number of kilojoules Bridgette eats in a typical day.
b. An average 16–18-year-old girl should eat 9200 kJ. What effect will Bridgette’s typical daily food 

have on her bodyweight?
c. A suggested breakdown of our daily energy intake for the main meals is:

Breakfast 20%
Lunch 20%
Dinner 40%
An average 16–18-year-old girl requires 9200 kJ of energy during the day. Is Bridgette’s energy 
intake for the main meals enough?

16. At a 10-year-old boy’s birthday, each child eats:
 • Serving of popcorn 1351 kJ
 • Chocolate bar 1332 kJ
 • Ice-cream 633 kJ
 • Cheeseburger 2209 kJ
 • Serving of French fries 2579 kJ
 • Soft drink 600 kJ

a. Calculate the energy content of each child’s 
birthday party meal in calories.

b. An average 10–12-year-old boy should intake 
8800 kJ each day. What effect will each birthday 
meal have on a child’s energy intake for the day?

17. At a childcare centre at snack time, the 4-year-old 
children can choose from a platter of various fruits.
 • 100 g serving of apple 202 kJ
 • 100 g serving of blueberries 239 kJ
 • 100 g serving of grapes 290 kJ
 • 100 g serving of raisins 1256 kJ
 • 100 g serving of watermelon 126 kJ
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  A child (4–6 years old) requires 6300 kJ each day.
a. Ruby eats a 50 g serving of grapes and a 20 g serving of raisins.

i. How many kilojoules were in Ruby’s snack?
ii. What percentage of Ruby’s daily energy requirement does she have at snack time?

b. Dean is hungry and eats a 100 g serving of blueberries, a 200 g serving of watermelon and a 25 g 
serving of apple.
i. How many kilojoules were in Dean’s snack?
ii. What percentage of Dean’s daily energy requirement does he have at snack time?

18. A table below contains incomplete data for the number of grams of fat, protein and carbohydrates and 
the number of kilojoules for some selected foods.

Food
Number of grams 
of fat

Number of grams 
of protein

Number of grams 
of carbohydrates

Number of 
kilojoules

1 hot cross bun 3 3   485

100 grams of 
chocolate cake

16 4 56  

100 grams of roast 
chicken

14 26 0  

70 grams of bacon 8 21 0 655

2 grilled sausages   13 15 1113

1 piece of fish 
(flake), no batter

1 21 0  

1 banana 0 1 20  

1 apple 0 0 17  

250 ml of milk 10 8 12  

210 grams of tinned 
tomato soup

0.8   14.9 324

a. Calculate the number of grams of:
i. carbohydrates in a hot cross bun
ii. fat in 2 grilled sausages
iii. protein in 210 grams of tinned tomato soup.

b. Which food in the list has the highest number of kilojoules? Is this what you expected?
c. According to the Australia New Zealand Food Standards Code, a balanced diet for an average adult 

is made up of the following nutrients each day:

Nutrient Energy Protein Fat Carbohydrate

Quantity per day 8700 kJ 50 g 70 g 310

i. If 1 piece of fish (flake) with no batter is consumed, what percentage of protein has been eaten for 
the day?

ii. If 100 grams of chocolate cake is consumed, what percentage of fat has been eaten for the day?
19. A balanced diet for an average adult is made up of the following nutrients each day:

Nutrient Energy Protein Fat Carbohydrate

Quantity per day 8700 kJ 50 g 70 g 310 g
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Determine the difference in maximum carbohydrate intake between a 7200 kJ daily diet and a 9800 kJ 
daily diet.

20. A balanced diet for an average adult is made up of the following nutrients each day:

Nutrient Energy Protein Fat Carbohydrate

Quantity per day 8700 kJ 50 g 70 g 310 g

Determine the difference in maximum protein intake between a 7000 kJ daily diet and a 9000 kJ 
daily diet.

21. Below is a list of food items and their energy values. 

Food item Energy (kJ) Food item Energy (kJ)

White bread (slice) 306 Hamburger 1800

Wholegrain bread 
(slice)

252 Sushi 155

Vegemite (1 tsp) 30 White rice (1 serve) 930

Egg 330 Chicken breast 1040

Bacon (2 rashers) 1060 Steak (200 g) 1560

Cornflakes (bowl) 497 Sausages (2) 1400

Coco pops (bowl) 728 Mixed vegetables (1 serve) 330

Apple 284 Garden salad (1 serve) 300

Banana 432 Chocolate mousse (1 serve) 770

Doughnut 770 Ice-cream (1 serve) 450

Yoghurt (1 serve) 596 Tuna sandwich 350

a. Choose your favourite five food items from the list and calculate the total energy intake in calories.
b. Plan a breakfast meal. Calculate the total energy intake.
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6.4 Energy expended in activities
6.4.1
The human body gets energy from food it consumes. Maintaining a healthy weight is important.

If you eat more than you actually need, the excess kilojoules will be stored in your body as fat and you 
will put on weight.

1 kg of fat = 37 000 kJ stored
When you are active, your body burns more energy.

Weight change = energy input − energy output

 • If you use more energy than you input, you lose body weight.
 • If you input more energy than you use, you increase body weight.

People’s daily energy requirements differ based on their gender, how much exercise they do, their height 
and weight, and whether or not they suffer from particular illnesses or disorders. The table below shows the 
estimated amount of energy the human body of an average body weight requires each day to maintain a 
healthy weight, based on age group, gender and level of activity.

Age (years) Males (kJ) Females (kJ)
1–3    5200    4900

4–6    6300    6300

7–9    7500    7500

10–14    9300    7800

15–18 11  600    8900

18–70
Light work
Medium work
Heavy work

10  000
12  500
14  250

   8000
   9200
10 750

Pregnant women
Breastfeeding women

10 150
11 800

A way to burn up kilojoules is to increase the time spent on an activity.
A cappuccino and muffin have an energy content of 1745 kJ.
The equivalent activity of 1745 kJ is to walk for 81  minutes, jog for 35 minutes or run for 20  minutes.
Below is a table of activities and the energy burnt per hour for an average person weighing 70 kg.

Activity
Kilojoules burnt 

per hour
Computing   500

Walking at 3.5 km/h 1000

Aerobics 7000

Sitting on a train   500

Watching TV   350

Reading   500

Sleeping   250

Housework   600

Running 5300

Swimming 1100
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WORKED EXAMPLE 7

Jo, aged 45, eats 8200 kJ per day. Every morning she walks on her treadmill for 30 minutes. 
She burns 1000 kJ/h. She catches the train to and from work for 45 minutes each way and burns 
500 kJ/h. She works as an administrator and does computing work for 6 hours a day burning 
500 kJ/h. Calculate the amount of kilojoules she has left to burn.

THINK WRITE

1 Calculate the kilojoules burnt for 
each  activity.

Walking on treadmill = 1000 kJ for 1 hour
= 500 kJ for 30 mins

Catching train = 500 kJ for 1 hour
= 750 kJ for 1.5 hours

Computer work = 500 kJ for 1 hour
= 3000 kJ for 6 hours

2 Total the energy output, kilojoules 
burnt for activities.

Energy output = 500 + 750 + 3000
= 4250 kJ

3 Calculate the energy difference. Energy difference = energy input − energy output
= 8200 − 4250 

= 3950 kJ
Jo still needs to burn 3950 kJ.

6.4.2 Basal energy expenditure
You can now calculate the food energy in kilojoules, but how much energy do you need to meet the demands 
of your Basal Metabolic Rate (BMR) and Physical Activity Level (PAL)?

The Basal Metabolic Rate (BMR) or Basal Energy Expenditure is the calculation of how much energy it 
takes to maintain basic body functions on a daily basis, regardless of activity level. The amount of energy 
that the body needs to function while resting for 24 hours is known as BMR. This number of kilojoules 
reflects how much energy your body requires to support vital bodily functions. The BMR is the minimum 
amount of energy that a body requires to fuel its normal metabolic activity at rest.

BMR can be calculated using the Mifflin St. Jeor Equation:

Male      BMR = 10 × weight (kg) + 6.25 × height (cm) − 5 × age (years) + 5
Female   BMR = 10 × weight (kg) + 6.25 × height (cm) − 5 × age (years) − 161

This gives a result in kilocalories, so to convert to kilojoules multiply by 4.2.

WORKED EXAMPLE 8

A 16-year-old boy weighs 60 kg and is 180 cm tall. Calculate his BMR.

THINK WRITE

List the information, age, height and 
weight for the boy.

Weight = 60 kg
Height = 180 cm

Age = 16 years

Use the Male BMR equation to 
 calculate the BMR in kilocalories.

BMR = (10 × weight) + (6.25 × height) − (5 × age) + 5
= (10 × 60) + (6.25 × 180) − (5 × 16) + 5
= 600 + 1125 − 80 + 5
= 1650 kcal
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6.4.3 Physical activity level
The physical activity level (PAL) is a way to express a person’s daily physical activity as a number, and is 
used to estimate a person’s total energy expenditure in combination with the basal metabolic rate. It can be 
used to compute the amount of food energy a person needs to consume in order to maintain a particular 
lifestyle.

PAL =
total energy expenditure

BMR

The physical activity level can be estimated using a list of the physical activities a person performs 
within a 24-hour period and the amount of time spent on each activity, e.g. walking to work, light house-
work, swimming, carrying bricks at work, or whatever applies to an individual person. PAL is estimated at 
1.4 for inactive men and women, 1.6 for moderately active women and 1.7 for moderately active men.

There are five activity ‘levels’ ranging from sedentary to athletic. These factors are based most often 
upon the rigor of your lifestyle and exercise routine.

Activity Level description Activity factor

Sedentary Little or no exercise/desk job 1.2

Lightly active Light exercise/sports 1–3 days per week 1.375

Moderately active Moderate exercise/sports 3–5 days per week 1.55

Very active Hard exercise/sports 3–5 days per week 1.725

Extremely active/athletic Hard exercise/sports daily and/or a physical job 1.9

To calculate your total energy expenditure in a 24-hour period, use the formula:

Total energy expenditure = PAL × BMR

Convert BMR from kilocalories to 
kilojoules.

BMR =  1650 × 4.2
= 6930 kJ

A 16-year-old boy who weighs 60 kg and is 180 cm tall 
has a BMR of 6930 kJ.
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WORKED EXAMPLE 9

A 15-year-old girl weighs 60 kg, is 165 cm tall and has an activity level which is classified as 
lightly active. Calculate her daily energy needs.

THINK WRITE

List the information, age, height and 
weight for the girl.

Weight = 60 kg
Height = 165 cm
Age = 15 years

Use the female BMR equation to 
 calculate the BMR in kilocalories.

BMR = (10 × weight) + (6.25 × height) − (5 × age) − 161
= (10 × 60) + (6.25 × 165) − (5 × 15) − 161
= 600 + 1031.25 − 75 − 161
= 1395.25 kcal

Convert BMR from kilocalories to 
 kilojoules.

BMR = 1395.25 × 4.2
= 5860 kJ

Determine the activity factor (PAL). For lightly active: activity factor is 1.375.

Calculate the daily energy needs. Total energy expenditure = PAL × BMR
= 1.375 × 5860
= 8058

A 15-year-old girl who weighs 60 kg and is 165 cm tall has 
a BMR of 8058 kJ.

Exercise 6.4 Energy expended in activities

Understanding, fluency and communicating
1.  WE8  Calculate the BMR for the following people.

a. A 128 cm, 8-year-old girl weighing 28 kg
b. A 97 cm, 3-year-old boy weighing 12 kg

2. True or False?
The BMR for a 180 cm 20-year-old woman weighing 55 kg is 1414 kJ.

3.  WE9  Calculate the daily energy needs for:
a. a 165 cm, sedentary 68-year-old woman weighing 88 kg
b. a 178 cm, very active 17-year-old boy weighing 68 kg.

4. Megan has a BMR of 6400 kJ. Her body’s energy expenditure breakdown is:

Energy expenditure breakdown
Liver 27%

Brain 19%

Other organs 19%

Skeletal muscle 18%

Kidneys 10%

Heart   7%

How much energy does her brain use of her BMR?

Interactivity: Basal metabolic rate (BMR) (int-xxxx)

 RESOURCES
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5. True or False?
An increase in age lowers the BMR of both males and females.

6. Show that a 165 cm, 15-year-old male weighing 60 kg has an approximate BMR of 371.7 calories.
7. Luke is 24 years old, works in an office and requires 12 500 kJ for his active lifestyle. Every day on 

his way to work he stops to buy a bacon-and-egg roll that contains 2194 kJ for breakfast. What 
percentage of his daily energy needs does Luke have in the morning for breakfast?

8.  WE7  Riley, aged 25, eats 7600 kJ per day. Each day she walks to and from work for 20 minutes (per 
direction), burning 600 kJ/h. At work she serves customers for 7 hours, burning 500 kJ/h. Then when 
she gets home she dances for 30 minutes, burning 1200 kJ/h. Calculate the amount of kilojoules she 
has left to burn.

9. Jordan has a very active lifestyle as a 20-year-old 
bricklayer who requires 14 800 kJ per day. For lunch 
Jordan eats 2 chicken-and-mayo sandwiches, each 
containing 1672 kJ. What percentage of his daily 
requirement does Jordan have for lunch?

10. Melinda is 50 years old. During the week she is inactive 
and only requires 8000 kJ; during the weekend she is 
very active, requiring 10  400 kJ per day. How many 
more kJ does she require per day on the weekend than 
during the week?

11. True or False?
The more you weigh the more kilojoules you will burn doing different activities.

12. Avril ate a bucket of hot chips with an energy content of 5700 kJ. How long will it take her to burn 
the energy from the hot chips if she runs at rate of 75 kJ/min?

13. The number of kJ an average person uses when 
 gardening for 1.2 hours if they use 23 kJ/min is:
a. 19.2 kJ b. 63.6 kJ
C. 1656 kJ d. 1840 kJ

14. Calculate the number of kJ an average person uses when 
circuit-training for 30 minutes at 53 kJ/min.

15. Calculate the number of kJ an average person uses when 
ironing for 10 minutes at 17 kJ/min.

16. Calculate the number of kJ an average person uses when 
playing tennis for two and a half hours at 31 kJ/min.

Problem solving, reasoning and justification
17. Every afternoon, Eddie works out at the gym for 2 hours, burning 4000 kJ/hour. He lives a very active 

lifestyle and requires 13 500 kJ per day. How much energy does he have left for the remaining hours 
in the day? Is this enough for someone who lives a very active lifestyle?

18. Michelle is a sales representative and drives her car two hours a day. If she uses 6.4 kJ per hour per kg 
of body weight and she weighs 78 kg, how many kilojoules does she burn driving?

19. Sarah swims every morning as a member of a swim 
squad. She uses 29 kJ per hour per kg of her body 
weight. She swims for 90 minutes and uses 
 approximately 2500 kJ. What is Sarah’s approximate 
body weight?

20. Matt weighs 65 kg and plays basketball every  Saturday. 
He uses 40 kJ per hour per kg of his body weight. His 
game lasts for 40 minutes. How many kilojoules does 
he burn playing basketball?
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21. John weighs 75 kg and plays lawn bowls every weekday. He uses 5 kJ per 30 minutes per kg of his 
body weight. His lawn bowl games last for 3 hours each day. How many kilojoules does John burn 
each week?

22. The table below shows the average length of time it takes to burn 1000 kJ for different activities.

Activity Time required to use 1000 kJ
Computing 2 hours

Walking at 3.5 km/h 1 hour

Aerobics 10 minutes

Sitting on a train 2 hours

Watching TV 2 hours and 30 minutes

Bike riding 50 minutes

Working in class, studying 2 hours and 30 minutes

Eating 3 hours

Sleeping 4 hours

a. How long will it take to use 250 kJ while sleeping?
b. How many kilojoules are used to work on a computer for 1 hour?
c. James, aged 18, leads an active life. He requires 12 500 kJ per day. On an average day, he spends 

6 hours in class studying, 8 hours sleeping, 1 hour watching TV and 30 minutes walking to and from 
school, and the rest of his time he spends playing sport. Does James eat enough to meet his energy 
requirements so that he can play sport? 2400 + 2000 + 400 + 500
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6.5 Energy consumption
6.5.1 Electrical appliances
Electrical appliances require energy. The wattage is the  number of watts 
an appliance uses when it is working. A watt (W) is a unit of measurement 
used for calculating energy use. It is the unit of power. One watt is defined 
as the energy consumption rate of one joule per second. 1 W = 1 J/s

The faster you use energy, the more watts you use.
A 1500 W hair dryer uses energy 60 times faster than a 25 W globe.
The kilowatt hour or kWh is not a unit of power but of energy. To 

 calculate the energy used in one kilowatt hour (kWh), the watts are divided 
by 1000.

kilowatt hour = watt
1000

If a hair dryer uses 1500 W consistently for one hour, then the energy 
used is 1.5 kWh.

The energy in milliwatts (mW) is equal to the energy in watts 
times  1000.

milliwatt = watt × 1000
The wattage of an item can be found on the manufacturer’s label. The watts needed by an appliance can 

be quite large or small, so metric prefixes are used to make it easier.
Energy rating labels provide consumers with information on the energy efficiency of a product. The label 

shows the energy performance of particular appliances and equipment. It allows consumers to understand 
how much a particular model will cost to run, and also how energy efficient it might be in comparison to 
similar models.

Energy-supply companies charge you for the wattage of the appliance that you are using at one time and 
multiply it by the number of hours that it is used.

A 100 W ceiling fan that is used for 1 hour is equal to:
100 × 1 = 100 watts/hour
If the ceiling fan was used for half an hour, it uses:
100 × 0.5 = 50 watts/hour
Most energy rating labels provide the energy consumption value in kilowatts per hour. A kilowatt hour is 

equal to 1 kW delivered continuously for 1 hour (3600 sec).
We can calculate the wattage (kWh) being used by an electrical appliance over time using the formula:

Energy consumption =  time × kilowatt hour

= hour ×  watt
1000

 .

WORKED EXAMPLE 10

An oven uses 11 000 W. Convert this to:
a kilowatt hours b milliwatts.

THINK WRITE

a To convert from W to kWh, divide by 1000. 11 000
1000

= 11

A 11 000 W oven is equal to 11 kWh.

b To convert from W to mW, multiply by 1000. 11 000 × 1000 = 11 000 000
A 11 000 W oven is equal to 11 000 000  mW.
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The power in watts is equal to the energy in joules divided by the time in seconds.

P = E
t
, so that watts =

joules
seconds

 or W = J
s
.

We can calculate joules from watts and seconds.
The energy in joules is equal to the power in watts multiplied by the time period in seconds.
E = P × t, so that joules =  watts ×  seconds
It can be seen that 3600 joules (J) is equal to 1 watt hour (Wh).

joules =  watts ×  seconds
= 1 × (60 × 60)
= 3600

3600 joules (J) = 1 watt hour (Wh)
3600 kilojoules (kJ) = 1 kilowatt hour (kWh))

WORKED EXAMPLE 11

What is the energy consumption of a 11 000 W  
hairdryer for the time duration of 30 seconds?

THINK WRITE

1 Define the power in watts and the time in seconds. P = 11 000, t = 30

2 To calculate energy consumption, use the formula 
E = P × t.

E = P × t
= 11 000 × 30
= 330 000

3 Write the answer. The energy consumption is 330 000 J.

WORKED EXAMPLE 12

What is the power consumption of a light  
globe that has an energy consumption of 90 J for 
the time duration of 3 seconds?UNCORRECTED P
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Some appliances do not give the wattage, but only the values for current and voltage.
To calculate the wattage, multiply the voltage by the current.

Power =  voltage ×  current

where power is in watts (W), voltage is in volts (V) and current is in amps (A).

WORKED EXAMPLE 13

A clock radio has 240 V and 25 mA. Calculate the clock radio’s wattage.

THINK WRITE

Convert the current mA to A, by dividing by 1000.
25 mA = 25

1000
 A

= 0.025 A
Define the voltage in volts and the current in amps. 240 V, 0.025 A

To calculate the wattage, use the formula
power =  voltage ×  current.

Power =  voltage ×  current
P = 240 × 0.025

= 6
The clock radio has a wattage of 6 W.

THINK WRITE

1 Define the energy in joules and time in seconds. E = 90, t = 3

2 To calculate power consumption, use the formula

P = E
t
.

P = 90
3

= 30

3 Write the answer. The power consumption of the light 
globe is 30 W.

Exercise 6.5 Energy consumption

Understanding, fluency and communicating
1.  WE10  A computer uses 350 W. Convert the measurement to kilowatt hour.
2. True or False?

A 400  000  000 W generator is the same as a 400 MW generator.
3. A light sensor uses 0.002 W. Convert the measurement to 

milliwatts.
4.  WE11  Calculate the energy consumption of a 250 W 

games console for the time duration of 1 hour.
5.  WE12  Calculate the power consumption of a microwave 

that has an energy consumption of 144  000 J for time 
duration of 2 minutes.

6.  WE13  A toaster has 240 V and 7 A. Calculate the toaster’s 
wattage.

7. A female’s average energy requirement is 8000 kJ. How 
many Watt hours is this?
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8. How long will it take to power a 2400 W clothes dryer to be the same as an adult using 12  000 kJ?

9. The average energy used by an adult in a day (12 000 kJ) is the same as powering a 1.5 W mobile 
phone charger for how long?

10. How much energy, in kJ, does a 75-watt light bulb use when it is turned on for 25 minutes?

Problem solving, reasoning and justification
11. Assume your electrical bill shows that you 

used 1250 kWh over a 30-day period.
a. Find the energy used in kJ for the  

30-day period.
b. Find the energy in joules per day.
c. At the rate of $0.12/kWh, what will your 

electricity bill be for the month?
12. A 100-watt light bulb is 20% efficient (the 

bulb converts 20% of electrical energy into 
light and 80% is wasted by being 
 transformed into heat).
a. How much energy does it use in 

12 hours of operation?
b. How much energy does the bulb convert 

to light during 12 hours?
c. Convert the total energy use to kWh.

13. An electric clothes dryer has a power rating of 3000 W. A family does 5 loads of laundry each week 
for 4 weeks. It takes the dryer 1 hour to complete each load.
a. Find the energy used in kWh.
b. The electricity company charges 

$0.08/kWh. Find the operating cost for 
4 weeks.

14. A single-door, manual-defrost 
 refrigerator uses 650 kWh/year. A large 
two-door automatic-defrost refrigerator 
uses 1870 kWh/year. If 
1 kWh = 860 kcal, how many kcal/year 
does each refrigerator use?
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15. An air conditioner is used for a total of 125 days, 24 hours per day at a rate of 7.25 kWh per hour. 
The cost per kWh is $0.0875.
a. Calculate the total number of kWh used per year.
b. Determine the cost of air-conditioning for one year.
c. How many kcal are used per year? (1kWh = 860 kcal)

16. The electric lights in a household use 400 watts per hour and average four hours per day, every day 
for one year.
a. How many kWh per year does this represent?
b. If replacing the lights with a fluorescent bulb would save 60 W per night, what savings in kWh does 

this represent in one year?
c. The cost per kWh is $0.0825. If the fluorescent bulb costs $18 but lasts for 10 years, would you 

consider it a wise investment over incandescent bulbs? Explain.

6.6 Review
6.6.1 Summary
In this topic you have learnt:

 • common prefixes of the metric system
 • the metric units of mass and converting between different units of mass
 • the units of energy and converting between different units of energy
 • the average daily energy requirement for an adult (8700 kJ)
 • how to calculate the number of kilojoules consumed from a nutritional label
 • how to calculate the energy content of food
 • how to calculate weight change
 • how to calculate the Basal Metabolic Rate (BMR) for males and females
 • how to calculate the Physical Activity Level (PAL) for a person
 • how to calculate the total energy expenditure in activities in a 24-hour period
 • the definition of a watt
 • how to calculate the energy used in one kilowatt hour (kWh)
 • how to calculate the energy consumption of an electrical appliance
 • how to calculate the wattage (kWh) being used by an electrical appliance over time
 • how to calculate the wattage given current and voltage.

Exercise 6.6 Review

Understanding, fluency and communicating
1. The luggage limit on an international flight is 2 suitcases of 25 kg each. A passenger checks in for a 

flight to Singapore and her luggage has a mass of 42.3 kg. What extra mass is she entitled to take in 
her luggage?
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2. Given that 1 kilocalorie is equal to 4.184 kilojoules, complete the following table listing some 
 different types of snacks.

Food item (serving size is 75 g) Kilocalories Kilojoules
Marshmallows 239

Crisps 365

Pretzels 256

Nuts 434

Chocolate bar 317

3. Given the nutritional information:

Food Item Energy per serve
2 slices supreme pan pizza 2474 kJ

1 hamburger 563 kcal

6 sticks chicken satay 216 kcal

1 wedge of fruit cake 743 kJ

1 iced doughnut 306 kcal

1 slice of chocolate cake 1054 kJ

a. How many kilojoules are there in 2 slices of pizza and 1 iced doughnut?
b. How many kilojoules are there in 1 hamburger and 1 slice of chocolate cake?

4. You eat 125 g of yoghurt from a 175 g tub of yoghurt. How many kilojoules of yoghurt have you 
consumed if the nutrition information providing the energy content from the label shows that a 100 g 
serve of yoghurt is 376 kJ?

5. You eat 2 chocolate Easter eggs from a pack of 10. How many kilojoules of chocolate have you 
consumed if the nutrition information providing the energy content from the label shows that 1 serving 
size of 17 g (1 egg) is 381 kJ?

6. The rowing machine at the gym shows that James has used 520 kcal.
a. How many kilojoules is this?
b. James wants to use 3500 kJ on the machine. How many more calories does he have to burn?

7. Calculate the energy available from a 30 g 
serving of porridge which contains 23.1 g 
carbohydrates, 2.7 g protein, and 1.5 g fat.

8. Calculate the energy available in calories 
from a 75 g serving of lemon meringue pie 
which contains 29.25 g carbohydrates, 3 g 
protein, and 9.8 g fat.

9. The percentage daily intake (% DI) is 
based on the recommended amounts of 
energy and nutrients needed for an average 
adult male to meet his daily nutritional 
needs. The percentages are based on 
the values below.

Nutrient Energy Protein Fat Carbohydrate

Reference value used in %DI 8700 kJ 50 g 70 g 310 g

Calculate the recommended daily amount of fat for a person with daily energy needs of 8300 kJ.
10. True or False?

The BMR for a 85 cm 2-year-old girl weighing 12 kg is 646.25 kJ.
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11. Calculate the BMR for a 155 cm, 13-year-old boy weighing 43.5 kg.
12. Calculate the daily energy needs for:

a. a 171 cm, lightly active 78-year-old man weighing 72 kg
b. a 165 cm, moderately active 14-year-old girl weighing 45 kg.

13. Calculate the number of kJ an average person uses when swimming breast stroke for 30 minutes at 
7.2 kcal/min.

14. Calculate the number of kJ an average person uses when mopping a floor for 18 minutes at 
2.79 kcal/minute.

15. Kimberley is 42 years old, works in a shop and requires 8500 kJ for her lifestyle. Every day on her 
way to work she stops to buy a cafe latte and croissant that contain 1286 kJ. What percentage of her 
daily energy needs does Kimberley have in the morning?

16. A coffee machine uses 1500 W. Convert the 
measurement to kilowatt hours.

17. True or False?
A 900 W blender is the same as 0.9 mW 
blender.

18. Calculate the energy consumption of a 3500 W 
oven for 20 minutes.

19. A juice extractor has 230 V and 25 A. 
 Calculate its wattage.

20. How long will it take to power a 5000 W 
central heating to be the same as an adult using 
8800 kJ?

Problem solving, reasoning and justification
21. Chips are sold in packets weighing 50 g, 100 g, 

200 g and 250 g. These are packed in boxes of 
200 packets. Each empty box weighs 4.5 kg. 
A supermarket orders two boxes of 50 g, 
five boxes of 100 g and 200 g and twelve 
boxes of 250 g. What is the total mass of the 
 supermarket order?

22. A table below contains data for the number of 
grams of fat, protein and carbohydrates for 
some selected foods.

Food (100 g serving)
Number of grams of 

carbohydrates
Number of grams of 

protein
Number of grams 

of fat

Bananas 23   1   0

Raspberries 12   1   1

Strawberries   8   1   0

Grapes 18   1   0

Pears 15   0   0

Raisins 79   3   0

Apricots 11   1   0

Cheese spread   4   7 29

Cheddar cheese   1 25 33

Cottage cheese   3 12   5
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a. Calculate the energy content of 100 g of raspberries, 100 g of strawberries, 50 g of raisins and 50 g 
of the cheese spread.

b. According to the Australia New Zealand Food Standards Code, a balanced diet for an average adult 
is made up of the following nutrients each day:

Nutrient Energy Protein Fat Carbohydrate

Quantity per day 8700 kJ 50 g 70 g 310 g

i. If 50 g of grapes is consumed, what percentage of carbohydrates has been eaten for the day?
ii. If 200 grams of cheddar cheese is consumed, what percentage of fat has been eaten for the day?

23. The table below shows the calories per kilo per hour used for different activities lasting for an hour.

Activity (1 hour) Calories per kilo per hour

Surfing   3

Playing golf   5

Playing drums   4

Playing rugby 10

Ballet   6

Cycling   7

Waterskiing   6

Playing squash 12

Water aerobics   4

a. How many kilojoules does a person weighing 68 kg use to play squash for 20 minutes?
b. How many kilojoules does a person weighing 55 kg use to do a ballet class for 2 hours?

24. Storm weighs 63 kg and teaches karate every Saturday. She uses 10 kcal per kilo per hour of her body 
weight. Her lessons last for 45 minutes. How many kilojoules does she burn in a karate lesson?

25. A balanced diet for an average adult is made up of the following nutrients each day:

Nutrient Energy Protein Fat Carbohydrate

Quantity per day 8700 kJ 50 g 70 g 310 g

Determine the difference in maximum protein intake between a 6500 kJ daily diet and a 10 500 kJ 
daily diet.
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26.    A family eat Mexican food for lunch. Each family member eats: 
 •      100 g   beef mince   1033 KJ   
 •      50 g   baked taco shells   982 KJ   
 •      50 g   tortillas   655 KJ   
 •      50 g   cheese   844 KJ   
 •      200 g   chili con carne   848 KJ   
 •      100 g   tomato   97 KJ   
 •      100 g   onions   185 kJ     

a.    Calculate the energy content of each family member’s meal. 
b.    An average person should intake   8700 kJ   each day. If   20%   of the daily energy intake should be for 

lunch, what effect will the lunch meal have on a family member’s energy intake for the day? 
27.      Your electrical bill shows that you used   4520 kWh   over a   30  -day period. 

a.    Find the energy used in   kJ   for the   30  -day period. 
b.    Find the energy in   kJ   per day. 
c.    At the rate of   $0.16/kWh  , what will your electricity bill be for the month? 

28.      A CFL   100  -watt light bulb is   30%   effi cient (the bulb converts   30%   of electrical energy into light and 
  70%   is wasted by being transformed into heat). 
a.    How much energy does it use in   8   hours of operation? 
b.    How much energy does the bulb convert to light during   8   hours? 
c.    Convert the total energy use to   kWh  . 

29.      A washing machine has a power rating of   500 W  . A family does   8   loads of laundry each week for 
  4   weeks. It takes the washing machine   50   minutes to complete each load. 
a.    Find the energy used in J and   kWh  . 
b.    The electricity company charges   $0.11/kWh  . Find the operating cost for   4   weeks. 

30.      A   42  -inch plasma television is used for a total of   82   days,   8   hours per day at a rate of   0.346 kWh   
per hour. The cost per   kWh   is   $0.0925  . 
a.    Calculate the total number of   kWh   used per year. 
b.    Determine the cost of the operating television for one year. 
c.    How many   kcal   are used per year?   (1 kWh = 860 kcal)   
d.    When the   42  -inch plasma television is not used, it is on standby at a rate of   0.021 kWh   per hour. 

What is the total cost (including both operational and standby) of using the television for one year? 
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Answers
Exercise 6.2 Units of mass and energy
1. a. 2000 mg b. 15  100 kg c. 1.2 g

d. 0.022 kg e. 40 g f. 0.013 kg

2. a. 500  000 mg b. 0.02 t c. 109  020 g

d. 3800 kg e. 800 mg f. 5 kg

3. 1.8 kg

4. a. False b. True

5. a. 2000 J b. 3  500  000 J

6. a. 52 MJ b. 370  000 MJ

7. a. 420 kJ b. 9240 kJ

8. B

9. 830.95 kcal 

10. a. 1848 kJ b. 226.67 kcal

11. 864.5 kg

12. 171.915 t

13. a. 824 kJ b. 2734 kJ

14. a. 

b. 6259.6 kJ

c. 23.67%

15. Answers will vary.

16. Harry eats 12  450 kJ.

Harry’s energy difference = −150 kJ

Ben eats 3020 kJ.

Ben’s energy difference = 5250 kJ

Since Harry doesn’t prefer to exercise and eats a lot of snacks and fast foods, he is eating more than he is burning and will 
likely gain weight as a result. Ben is a healthy eater and very active, although he probably could eat a bit more, since he is 
burning more energy than he is consuming through his sport and work.

Exercise 6.3 Food and nutrition
1. 2725 kJ

2. Food item Kilocalories Kilojoules

265 g T-bone steak grilled 478 2001

140 g chopped grilled chicken 231  966

100 g lamb ribs 160  669

425 g tuna in brine 442 1849

100 g crumbed flounder 225  940

3. a. 908 kcal b. 610 kcal

4. B

5. 764 kJ

6. 471 kJ

7. 448 kJ

8. 520.32 kcal

Food item Kilocalories Kilojoules

Can of Coke 154 154 × 4.2 = 646.8

Can of Fanta 195 195 × 4.2 = 819

Apple juice 102 102 × 4.2 = 428.4

Glass of milk 164 164 × 4.2 = 688.8

Cappuccino  53 53 × 4.2 = 222.6
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9. 288 kJ

10. 408.8 kJ

11. Breakfast: 1600 kJ

Morning snack: 800 kJ

Lunch: 1600 kJ

Afternoon snack: 800 kJ

Dinner: 3200 kJ

12. a. 57.93 g

b. 53.45 g

13. 

14. 40 g

15. a. 5737 kJ

b. Bridgette will lose weight.

c. Bridgette is not eating enough for breakfast or dinner, but she is eating more for lunch.

16. a. 8704 kJ

b. Nearly all the children’s recommended energy intake is consumed in 1 meal. The children have not eaten balanced meals 
throughout the day and have consumed a lot of unhealthy foods.

17. a. i.  396.2 kJ ii. 6.29%

 b. i.  541.5 kJ ii. 8.6%

18. a. i.  19 g ii. 17.2 g iii. 2.4 g

b. The 100 g piece of chocolate cake has the highest kilojoules. This is to be expected as it is high in fat and carbohydrates.

c. i.  42% ii. 22.9%

19. 92.6 g

20. 11.5 g

21. a. Answers will vary.

b. Answers will vary.

Exercise 6.4 Energy expended in activities
1. a. 879 kJ b. 716.25 kJ

2. True

3. a. 1692.3 kJ b. 2954 kJ

4. 1216 kJ

5. True

6. Answers will vary.

7. 17.6%

8. 3100 kJ

9. 22.6%

10. 2400 kJ

11. True

12. 76 minutes

13. C

14. 1590 kJ

15. 170 kJ

16. 4650 kJ

17. 5500 kJ

This is probably not enough for someone who lives a very active lifestyle.

Energy Protein Fat Carbohydrate

Adult quantity per day 8700 kJ 50 g 70 g 310 g

Hamburger 2010 kJ 25 g 25.5 g 35 g

%DI 23.1% 50% 36.4% 11.3%
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18. 998.4 kJ

19. 57.5 kg

20. 1733 kJ

21. 11  250 kJ

22. a. 1 hour

b. 500 kJ

c. James has 7200 kJ to play sport. This should be sufficient.

Exercise 6.5 Energy consumption
1. 0.35 kW

2. True

3. 2 mW

4. 15  000 J

5. 1200 W

6. 1680 W

7. 2222.2 Wh

8. 83 
1
3

 minutes

9. 92.6 days

10. 112.5 kJ

11. a. 4  500  000 kJ b. 1.5 × 108 J/day c. $150

12. a. 4.32 × 106 J b. 864  000 J c. 1.2 kWh

13. a. 60 kWh b. $4.80

14. Single-door: 559  000 kcal/year

Two-door: 1  608  200 kcal/year

15. a. 21  750 kWh/year b. $1903.13 c. 18  705  000 kcal/year

16. a. 584 kWh/year

b. 87.6 kWh/year

c. Yes, the bulb would be paid for in just under 2.5 years.

Exercise 6.6 Review
1. 7.7 kg

2. 

3. a. 3754.3 kJ b. 3409.6 kJ

4. 470 kJ

5. 762 kJ

6. a. 2175.68 kJ b. 316.51 kcal

7. 494.1 kJ

8. 910.85 kJ = 217.7 kcal

9. 66.8 g

10. False

11. 1343.75 kJ

12. a. 1930.16 kJ b. 1937.9 kJ

13. 903.74 kJ

14. 210.12 kJ

Food Item (serving size is 75 g) Kilocalories Kilojoules

Marshmallows 239 1003.8

Crisps 365 1533

Pretzels 256 1075.2

Nuts 434 1822.8

Chocolate bar 317 1331.4
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15. 15.1%

16. 1.5 kWh

17. False

18. 4  200 000 J

19. 5750 W

20. 29.3 minutes

21. 920 kg

22. a. 1738 kJ

b.  i.  2.9% ii. 94.3%

23. a. 1138 kJ b. 2761.44 kJ

24. 1976.94 kJ

25. 23 g

26. a. 4644 kJ

b. Each family member is consuming 53.4% of their recommended daily intake, which is way above the 20% recommended 
for lunch.

27. a. 16  272  000 kJ b. 542  400 kJ/day c. $723.20

28. a. 2  880  000 J b. 864  000 J c. 0.8 kWh

29. a. 13.3 kWh = 13  333.3 J b. $1.47

30. a. 227 kWh/year b. $21 per year c. 195  220 kcal/year d. $23.55

UNCORRECTED P
AGE P

ROOFS




