
“c13IntroductionToProbability_PrintPDF” — 2021/7/10 — 8:14 — page 715 — #1

13 Introduction to
probability

LEARNING SEQUENCE

13.1 Overview ...............................................................................................................................................................716
13.2 The language of chance .................................................................................................................................718
13.3 The sample space ............................................................................................................................................723
13.4 Simple probability .............................................................................................................................................728
13.5 Experimental probability (extending) .........................................................................................................734
13.6 Review ...................................................................................................................................................................742

PAGE PROOFS



13.1 Overview
Why learn this?
Probability describes the chances of different events
occurring. As with many different areas of mathematics,
probability has its own terminology or language. To
understand the chances of an event happening, it is
important to understand the language of probability.

Whether you realise it or not, you use and consider
probabilities every single day. For example, the weather
report may say that there is a high chance of rain tomorrow.
When you decide what to wear each day, you are taking into
account the likelihood of it raining, or the likelihood of the
sun shining all day.

Many board games depend on probability. Have you ever played a board game with 2 dice where you wanted to
throw a double 6? The chance, or probability, of that occurring is 1 in 36. Lotteries use probability to determine
the likelihood of a winning ticket being bought, and set the prize money based on these calculations. To win first
prize in TattsLotto, you need to have selected the correct 6 balls from the 45 balls in the barrel. The chance of
this happening is 1 in 8 145 060. This means that you would be likely to win TattsLotto approximately once
per 8 million tickets you buy! In Oz Lotto you need to select 7 balls from a 45 ball barrel, with the chance of
winning division 1 dropping lower, to 1 in 45 379 620!

Probability is also widely used in the finance industry. Insurance brokers look at the chance, or likelihood, of an
event occurring, and set their rates accordingly. Many different professions require knowledge of probability,
including science, market research analysis, meteorology, financial analysis, statistics and many others.

Where to get help

Go to your learnON title at www.jacplus.com.au to access the following digital resources. The Online
Resources Summary at the end of this topic provides a full list of what’s available to help you learn the
concepts covered in this topic.

eWorkbook

Fully worked

solutions 

to every 

question

Interactivities

Digital 

documents

Video 

eLessons
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Exercise 13.1 Pre-test

Complete this pre-test in your learnON title at www.jacplus.com.au and receive automatic marks,
immediate corrective feedback and fully worked solutions.

1. MC Select the option that best describes the probability of rolling an odd number with a die.
ImpossibleA. UnlikelyB. EvenC. LikelyD. CertainE.

2. MC Select the probability that is best linked to a likely probability.
0A. 0.1B. 0.3C. 0.5D. 0.7E.

3. A bag contains 3 blue balls, 5 red balls and 2 yellow balls. Determine the probability of randomly
selecting a yellow ball from the bag.

4. MC A ball is selected from a bag. Determine the sample space of the bag that contains 5 blue balls,
8 red balls and 2 yellow balls. (B= blue,R= red,Y= yellow)

S= {5B, 8R, 2Y}A. S= {B,R,Y}B.
S= {B,R,W,Y}C. S= {BBBBB,RRRRRRRR,YY}D.
S= {B,G,R,Y}E.

5. A card is selected from a standard deck of cards and the suit is noted. Determine the number of
elements in the sample space.

6. Two dice are rolled and the sum of the two dice is 5. Determine the number of ways the sum of 5
can be obtained.

7. MC If a fair die is rolled, the probability of rolling a number less than 5 is:
2

3
A.

1

6
B.

1

3
C.

2

5
D.

1

2
E.

8. MC If a 12-sided die is rolled, the probability of rolling a multiple of 4 is:
1

2
A.

1

4
B.

1

3
C.

5

12
D.

7

12
E.

9. MC A card is chosen at random from a standard deck of cards. The probability of selecting a red
picture card is:

2

13
A.

3

26
B.

3

28
C.

3

13
D.

1

4
E.

10. A bag contains 5 blue balls, 7 red balls and 3 green balls. If a ball is selected at random, calculate the
probability that neither a red or blue ball was selected.

11. MC Lauren does not know when Emily’s birthday is. Determine which of the following months it is
most likely to be in.

AprilA. JuneB. SeptemberC.
NovemberD. All options are equally likely.E.

12. Australia Post delivers parcels during business hours (9 am to 5 pm). Sally has ordered a parcel that will
arrive next week. Determine the probability that the parcel arrives before midday on Tuesday.

13. MC Identify which of the following options best describes the probability of randomly choosing a
prime number out of the first 100 whole numbers.

ImpossibleA. UnlikelyB. Even chanceC. LikelyD. CertainE.
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14. MC Identify which of the following options would best simulate selecting a ball from a bag of
6 differently coloured balls.

Tossing a coinA. Spinning a 4-sector circular spinnerB.
Spinning a 5-sector circular spinnerC. Rolling a standard dieD.
Spinning a square spinnerE.

15. A box contains 3 red dice and 4 blue dice. Determine the smallest number of dice needed to be taken
from the box to be sure you have a die of each colour.

13.2 The language of chance

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand that a probability is a number between 0 and 1 that describes the possibility of an event
• classify the chance of an event occurring using words such as certain, likely, unlikely, even chance or
impossible.

13.2.1 The language of chance
eles-4710

• An event is a result that may occur.
• When classifying the chance of an event occurring,

we use words such as certain, likely, even chance,
unlikely and impossible.

• Probabilities can be written as decimals, fractions and

percentages. For example, 0.5= 1

2
= 50%.

• The following probability scale associates important words used to describe probability with their
approximate corresponding numerical values.

Christmas Day

happening in

June

The Sun rising

tomorrow
 

Probability scale 

Probability of

a fair coin

coming up Heads

0%

Impossible

100%

Certain

50%

Even

chance

Highly

unlikely

Highly

likely

Very

unlikely

Very

likely

Unlikely Likely

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Less than

even chance
Better than

even chance
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• An outcome in a chance experiment refers to any possible result.
• An event can describe either one outcome (for example, rolling a 1 on a die) or a collection of outcomes

(for example, rolling an even number on a die).

DISCUSSION

Discuss other examples of events that have a probability of 0, 0.5 or 1.

WORKED EXAMPLE 1 Classifying an event occurring

For each of the given statements, specify whether the chance of the
following events occurring is certain, likely, even chance, unlikely or
impossible.
a. You will compete in the next Olympics.
b. Every student in Year 7 will obtain 100% in their next

mathematics test.
c. Each person in your class has been to the zoo.
d. You flip a coin and Tails comes up.
e. March is followed by April.

THINK WRITE

a. The chance of a person competing in the next
Olympics is very small; however, it could
happen.

a. It is unlikely that this event will occur.

b. Due to each student having different capabilities
and the number of students involved, this
situation will almost never happen.

b. The chance of this event occurring is impossible.

c. The chance that each student in your class has
been to the zoo, either with their family or
primary school, is probable.

c. It is likely this event has occurred.

d. When you flip a coin in a chance experiment,
there are only two possibilities, a Head or a Tail.
So there is a 50% chance of Tails coming up.

d. There is an even chance this event will occur.

e. April always follows the month of March. This is
a true statement.

e. It is certain this event will occur.
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WORKED EXAMPLE 2 Estimating the probability of an event occurring

Assign a number between and including 0 and 1 to represent the
estimated probability of the following events, depending on how
likely they are.
a. One of two evenly matched tennis players will win the

next game.
b. You will guess the correct answer on a multiple choice question

with four options.
c. Rolling a fair die and obtaining a number less than 6.

THINK WRITE

a. 1. Determine the likelihood of an event
occurring, with reasoning.

a. Since the two players are evenly matched, one
does not have an advantage over the other.
Therefore, they each have an equal chance of
winning the next game.

2. Express the answer as a decimal. The probability that one player wins the game

is
1

2
or 0.5.

b. 1. Determine the likelihood of an event
occurring, with reasoning.

b. When guessing an answer on a multiple
choice question with 4 options, 1 out of the 4
possibilities will be correct. One out of 4 may
be expressed as a fraction.

2. Express the answer as a decimal. The probability of guessing the correct answer

is
1

4
or 0.25.

c. 1. Determine the likelihood of an event
occurring, with reasoning.

c. In the chance experiment of rolling a die, there
are six possibilities. They are 1, 2, 3, 4, 5, 6.
A number less than 6 includes 1, 2, 3, 4, 5.
Therefore, five out of the six possibilities may
be rolled. Five out of six may be expressed as a
fraction.

2. Express the answer as a decimal, correct to
2 decimal places.

The probability of obtaining a number less

than six is
5

6
or approximately 0.83.

COLLABORATIVE TASK: Draw a spinner

Create spinners with the following probabilities.

a. P (blue)= 1

3
and P (white)= 2

3

b. P (blue)= 1

2
, P (white)= 1

4
, P (green)= 1

8
and P (red)= 1

8
c. P (blue)= 0.75 and P (white)= 0.25

Once you have created your spinners, test them out with your classmates. How
accurately do your results match the probabilities for which the spinners were
designed?
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Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1914)

Digital documents SkillSHEET Understanding ‘chance’ words (doc-6522)
SkillSHEET Comparing the likelihood of different events occurring (doc-6523)
SkillSHEET Describing the chance of an event occurring as more or less than half (doc-6524)

Interactivities Individual pathway interactivity: The language of chance (int-4362)

Chance (int-4026)

Exercise 13.2 The language of chance

Individual pathways

PRACTISE
1, 3, 5, 9, 12, 15

CONSOLIDATE
2, 6, 7, 10, 13, 16

MASTER
4, 8, 11, 14, 17

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. WE1 For each of the given statements, specify whether the chance of
the following events occurring is certain, likely, even chance, unlikely
or impossible.

a. New Year’s Day will be on 1 January next year.
b. You roll a fair die and obtain a number less than 5.
c. Water will boil in the fridge.
d. There will be snow on the ski fields this winter.
e. You will grow 18 cm taller this year.

2. For each of the given statements, specify whether the chance of the following events occurring is certain,
likely, even chance, unlikely or impossible.

a. You will win first prize in Tattslotto.
b. You roll a fair die and obtain an odd number.
c. The year 2024 will be a leap year.
d. You choose a white ball from a bag that contains only white balls.
e. You choose a yellow ball from a bag containing 4 red balls and 4 yellow balls.

3. WE2 Assign a number between and including 0 and 1 to represent the estimated probability of the following
events, depending on how likely they are.

a. You flip a coin and obtain a Tail.
b. You choose a red ball from a bag containing only 8 white balls.
c. You guess the correct answer in a multiple choice question with 5 options.
d. You roll a die and obtain a number greater than 4 on a fair die.

TOPIC 13 Introduction to probability 721
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4. Assign a number between and including 0 and 1 to represent the
estimated probability of the following events, depending on how
likely they are.

a. You flip a coin and obtain a Head.
b. You choose a green ball from a bag containing only four

green balls.
c. You have science classes this year.
d. Australia will win the Boxing Day cricket test.

5. MC The word that has the same meaning as improbable is the word:

unlikelyA. impossibleB. uncertainC. certainD. likelyE.

6. MC The word that has the same meaning as certain is the word:

definiteA. possibleB. likelyC. probableD. unlikelyE.

Understanding

7. Compare the given events A,B,C,D and order them from least to most
likely.

a. It will be sunny in Queensland most of the time when you visit.
b. Melbourne Cup Day will be on the first Tuesday in November next

year.
c. You will be the next Australian Eurovision contestant.
d. Saturn will be populated next year.

8. List five events that are:
impossiblea. unlikely to happenb.
likely to happenc. sure to happen.d.

For questions 9 to 11, match the word with the number that best represents the probability associated with
the word. Use only the following numbers: 0, 0.25, 0.5, 0.75, 1.

9. a. Certain b. Likely c. Unlikely d. Probable e. Improbable

10. Slim chancea. Sureb. Doubtfulc.
Not able to occurd. More than likelye.

11. Definitea. Impossibleb. Fifty-fiftyc. Fair chanced.

Reasoning

12. Explain your answers to the following questions using the language learned
in this subtopic.

a. If today is Monday, what is the chance that tomorrow is Thursday?
b. If today is the 28th of the month, what is the chance for tomorrow to be

the 29th?
c. If you toss a coin, what is the chance it will land Heads up?

13. ‘Fifty-fifty’ is an expression commonly used in probability. Explain the
meaning of this expression, giving its fractional value and its decimal
number form, as well as expressing it as a percentage.

722 Jacaranda Maths Quest 7

PAGE PROOFS



“c13IntroductionToProbability_PrintPDF” — 2021/7/10 — 8:14 — page 723 — #9

14. Five balls numbered 1, 2, 3, 4 and 5 are placed in a bag. You draw a ball out of the bag at random and check
whether it is odd or even. Explain why the probability of drawing an odd ball from the bag is not 0.5.

Problem solving

15. Anthony has 10 scrabble pieces, as shown. His friend Lian is blindfolded and is asked to pick a piece at
random during a chance experiment. Determine the chance she will pick:

an Ia. an Ab. a Uc. an E.d.

A A

A
A

E
E

E

I

O A

16. On 1 January, two friends, Sharmela and Marcela, were chatting with each other. Sharmela commented, ‘It
is very likely that tomorrow the temperature will be around 35 °C.’ Marcela replied, ‘It is very likely that
tomorrow it is going to snow.’ They were both correct.

Explain how this is possible.a.
Think and discuss any other situations like the one described in this question.b.

17. You roll a regular 6-sided die. Identify an event that could be described by the following words:

Impossiblea. Very unlikelyb. Even chancec. Very likelyd. Certaine.

13.3 The sample space

LEARNING INTENTION

At the end of this subtopic you should be able to:
• determine the outcomes and sample space of a chance experiment
• identify the sample space of a two-step chance experiment using a two-way table.

13.3.1 The sample space
eles-4711 • The sample space refers to the list of all possible outcomes of a chance

experiment. It is represented by the letter S.
• For example, the sample space for the spinner shown is S= {blue, pink,

green, orange}.
Note: Each outcome is only listed once in the sample space (for example, even if
there are multiple sectors with red on the spinner, red is only listed once).

• Each outcome in the sample space is called an element of the sample space.
• For example, green is an outcome of the chance experiment and an element of

the sample space.
• The number of elements in the sample space is denoted n(S).
• The number of elements in the sample space of the spinner shown is 4: n(S)= 4.

TOPIC 13 Introduction to probability 723
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WORKED EXAMPLE 3 Listing the sample space

A card is drawn from a standard deck. The suit of the card is then noted.
List the sample space for this chance experiment.

THINK WRITE

Although there are 52 cards in the deck, we are concerned
only with the suit. List each of the four suits as the sample
space for this chance experiment.

S= {clubs, spades, diamonds, hearts}

WORKED EXAMPLE 4 Identifying the number of elements in a sample space

A die is rolled and the number on the uppermost face is noted. Identify the number of
elements in the sample space.

THINK WRITE

A die has six outcomes: 1, 2, 3, 4, 5 or 6. n (S)= 6

13.3.2 Two-way tables
eles-4712

• Two-way tables are used to show the sample space of two consecutive chance experiments.
• Suppose we want to spin a spinner and then toss a coin. The outcomes of each experiment are listed in the

first column and the first row of the following table.

Second set of outcomes

First set of outcomes
TailsHeads

Pink

Blue

Green

Orange
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• The sample space for the two-step experiment is then listed in the remaining cells.

Pink, Heads Pink, Tails

Tails

Blue, Heads Blue, Tails

Green, Heads Green, Tails

Orange, Heads Orange, Tails

Sample space

Heads

Pink

Blue

Green

Orange

S={(Pink, Heads), (Pink, Tails), (Blue, Heads), (Blue, Tails),
(Green, Heads), (Green, Tails), (Orange, Heads), (Orange, Tails)}

WORKED EXAMPLE 5 Creating a two-way table and listing the sample space

a. Draw a two-way table and list the sample space for the experiment ‘tossing a coin and rolling a die’.
b. State how many different outcomes or results are possible.

THINK WRITE

a. 1.

2.

3.

Rule a table consisting of 7 rows and 3
columns. Leave the first cell blank.
Label the second and third cells of the first
row as H and T respectively.
Label cells 2 to 7 of the first column as
1, 2, 3, 4, 5, 6 respectively.

a. H T

1 H1 T1

2 H2 T2

3 H3 T3

4 H4 T4

5 H5 T5

6 H6 T6

4. Answer the question by combining the
outcome pairs in the order in which they
occur in each of the remaining cells, that is,
the first event result followed by the second
event result.

The sample space for the experiment ‘tossing a
coin and rolling a die’ is:
{(H, 1), (H, 2), (H, 3), (H, 4), (H, 5), (H, 6),
(T, 1), (T, 2), (T, 3), (T, 4), (T, 5), (T, 6)}.

b. Count the number of different outcomes and
answer the question.

b. There are 12 different outcomes.

Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1914)

Interactivities Individual pathway interactivity: The sample space (int-4363)
The sample space (int-4027)
Tables and sample spaces (int-4029)
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Exercise 13.3 The sample space

Individual pathways

PRACTISE
1, 2, 3, 9, 10, 13, 16, 19

CONSOLIDATE
4, 6, 7, 11, 14, 17, 20

MASTER
5, 8, 12, 15, 18, 21, 22

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency
WE3 For each of the chance experiments in questions 1 to 6, list the sample space.

1. A spinner with equal sectors labelled 1 to 10 is spun.

2. A coin is tossed.

3. A multiple choice question has five alternative answers: A,B,C,D and E.

4. A soccer team plays a match and the result is noted.

5. A card is selected from the four aces in a deck.

6. An exam paper is given the grade A to F.

7. A card is selected from a standard deck. List the sample
space if we are interested in:

a. the suit of the card chosen
b. the colour of the card chosen.

8. A bag contains 8 red marbles, 9 green marbles and 2
orange marbles. A marble is selected from the bag. List
the sample space.

Understanding

9. WE4 A coin is tossed. Identify the number of elements in the sample space.

10. In each of the following, state the number of elements in the
sample space.

a. A card selected from a standard deck.
b. The first ball drawn in the Tattslotto draw. (Balls are

numbered from 1 to 45.)
c. The winner of the AFL premiership. (There are 18 teams.)
d. A day of the year is selected.

11. In each of the following, state the number of elements in the sample space.

a. A letter from the alphabet is selected at random.
b. The first prize in the lottery is chosen from tickets numbered 1 to 180 000.
c. A term is selected from a school year.
d. You win a medal at your chosen event at the world swimming championships.
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12. MC From the following list, select the event that has the most elements in the sample space.

A. Selecting a card from a standard deck
B. Selecting a page at random from this book
C. Selecting an exercise book from your school bag
D. Selecting a student at random from your class
E. Selecting a page at random from the phone directory

13. WE5 The spinner shown is spun and a coin is tossed.

a. Construct a two-way table to list the sample space of this two-step experiment.
b. State how many different outcomes or results are possible.

14. a. Draw a two-way table and list the sample space for the experiment ‘spinning a
circular spinner divided into 3 equal sectors labelled A, B, C and rolling a die’.

b. State the number of different outcomes or results.

15. A five-sided die and a 3-sided die are rolled simultaneously.

a. Use a two-way table to list the sample space of this two-step experiment.
b. Use your two-way table to help you construct a sample space for ‘the sum of the two dice rolled’.

Reasoning

16. Explain the difference between a chance experiment, an outcome, an event and the sample space.

17. Are all elements in a sample space equally likely to occur? Justify your answer.

18. Determine the number of different ways in which change can be given for a 50 cent coin using only 20 cent,
10 cent and 5 cent coins. Justify your answer.

Problem solving

19. Michelle studies elective music. Her assignment this term is to
compose a piece of music using as many instruments as she
chooses, but only those that she can play. Michelle plays the
acoustic guitar, the piano, the double bass and the electric bass.
Determine the different combinations Michelle could choose.

20. Alex has one brother, one sister, a mother and a father. The
family owns a 5-seat car. When the family goes out, the parents
always sit in the front two seats. There are three seats behind
that. Determine the different seating arrangements that are there.

21. If you had any number of ordinary six-sided dice, determine the
number of different ways you could roll the dice and obtain a
total of 6.
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22. Four students, Aimee, Ben, Carla and Donald, are standing in
a line waiting to enter the classroom. Determine the number of
possible ways these 4 students can be arranged if Ben refuses to
stand at the front of the line.

13.4 Simple probability

LEARNING INTENTION

At the end of this subtopic you should be able to:
• calculate theoretical probabilities.

13.4.1 Simple probability
eles-4713

• An outcome is a particular result of a chance experiment.
• A favourable outcome is one that we are looking for.

Theoretical probability

• The theoretical probability of a particular result or event is defined as:

Pr(event)= number of favourable outcomes

total number of outcomes

• Equally likely outcomes have an equal chance of occurring.
• For the spinner shown:

• there are three blue sectors out of eight possible outcomes (sectors), so

Pr(blue)= 3

8
• pink and green are equally likely outcomes as they both are two out of the

eight sectors: Pr(pink)= 2

8
= 1

4
and Pr(green)= 2

8
= 1

4
• orange is the least likely outcome as it is one sector out of the eight, so

Pr(orange)= 1

8
.

DISCUSSION

Design a spinner that has four colours: red, green, blue and yellow.

Red should be twice as likely to occur as green and three times as likely to occur
as blue. Yellow should be half as likely to occur as green.

Are there multiple designs that meet the description above?

Discuss with your classmates and try to come up with multiple designs.
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WORKED EXAMPLE 6 Determining outcomes of chance experiments

State how many possible outcomes there are for each of the following chance experiments and specify
what they are. Discuss whether the outcomes are equally likely or not equally likely to occur.
a. Tossing a coin
b. Spinning a circular spinner with 9 equal sectors labelled from a to i
c. Drawing a picture card (jack, queen, king) from a standard pack of cards

THINK WRITE

a. 1. Make a note of how many sides the coin has
and what each side represents.

a. The coin has 2 sides, a Head and a Tail.

2. State the outcomes and specify whether they
are equally likely or not equally likely to
occur.

When tossing a coin, there are two possible
outcomes: Head or Tail. These outcomes are
equally likely to occur.

b. 1. Make a note of how many sectors are in the
circular spinner and what each one represents.

b. The circular spinner has 9 sectors labelled
a to i.

2. State the outcomes and specify whether they
are equally likely or not equally likely to
occur.

When spinning the circular spinner,
there are 9 possible outcomes; they are
a, b, c, d, e, f, g, h or i. These outcomes are
equally likely to occur.

c. 1. State the possible outcomes. c. There are 2 possible outcomes, drawing a
picture card or drawing a non-picture card.

2. Consider the possibility of the outcomes and
specify whether they are equally likely or not
equally likely to occur.

There are 52 cards in a standard pack. There
are 3 picture cards in each of the four suits:
3× 4= 12 picture cards in a pack. Therefore
the probabilities are:

Pr(picture card) = 12

52

Pr(non-picture card)= 52− 12

52
= 40

52
The probability of drawing a picture card
is less than the probability of drawing a
non-picture card.

WORKED EXAMPLE 7 Calculating probability

Christopher rolls a fair 6-sided die.
a. State all the possible results that could be obtained.
b. Calculate the probability of obtaining:

i. a 4
ii. a number greater than 2
iii. an odd number.
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THINK WRITE

a. Write all the possible outcomes. a. There are six possible outcomes: 1, 2, 3, 4, 5, 6.

b. i. 1. The number 4 occurs once. b. i. Number of favourable outcomes = 1
Total number of outcomes = 6

2. Write the rule for probability. Pr(event)= number of favourable outcomes

Total number of outcomes

3. Substitute the known values
into the probability formula
and evaluate the probability of
obtaining a 4.

Pr(4) = 1

6

4. Write the answer. The probability of obtaining a 4 is
1

6
.

ii. 1. ‘A number greater than 2’ implies:
3, 4, 5, 6.

ii. Number of favourable outcomes = 4
Total number of outcomes = 6

2. Write the rule for probability.

3. Substitute the known values
into the probability formula
and evaluate the probability of
obtaining a number greater
than 2.

Pr(greater than 2) = 4

6

4. Simplify the fraction. = 2

3

5. Write the answer. The probability of obtaining a number greater than

two is
2

3
.

iii. 1. ‘An odd number’ implies 1, 3, 5. iii. Number of favourable outcomes = 3
Total number of outcomes = 6

2. Write the rule for probability.

3. Substitute the known values
into the probability formula
and evaluate the probability of
obtaining an odd number.

Pr(an odd number) = 3

6

4. Simplify the fraction. = 1

2

5. Write the answer. The probability of obtaining an odd number is
1

2
.
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COLLABORATIVE TASK: Experimental versus theoretical probability!

1. Roll a die 20 times and record how many even numbers you
roll.

2. Calculate the number of even numbers you should have
rolled. How does your number compare to the theoretical
number you would expect from 20 rolls?

3. Compare your results with your classmates’ results. How do
your classmates’ results compare to the expected number?

4. Collate all of your classmates’ results together. How does the
total number of evens compare to the theoretical expected
number? Are the class results closer to the expected results
than each student’s individual results?

Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1914)

Digital documents SkillSHEET Listing all possible outcomes for an event (doc-6525)
SkillSHEET Understanding a standard deck of playing cards (doc-6526)
SkillSHEET Writing a simple probability as a fraction (doc-6527)

Interactivities Individual pathway interactivity: Simple probability (int-4364)

Simple probability (int-4028)

Exercise 13.4 Simple probability

Individual pathways

PRACTISE
1, 4, 7, 11, 14, 18, 21

CONSOLIDATE
2, 5, 8, 10, 13, 16, 19, 22

MASTER
3, 6, 9, 12, 15, 17, 20, 23

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

For each of the chance experiments in questions 1 to 5, state the number of possible outcomes and specify what
they are.

1. Rolling a 12-sided die, numbered 1 to 12 inclusively

2. Spinning a spinner for a game that has 5 equal-sized sections, numbered 1 to 5
inclusively

3. Choosing a consonant from the word cool

4. Rolling an even number greater than 2 on a fair 6-sided die

5. Choosing an odd number from the first 20 counting numbers
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WE6 For each of the chance experiments in questions 6 to 10, state the possible outcomes and specify whether
each outcome is equally likely to occur or not.

6. Rolling a fair 6-sided die

7. Spinning a spinner where half is white and half is black

8. Spinning a spinner where half is white, a quarter is blue and a quarter is red

9. Rolling a 6-sided die that has the numbers 1, 2, 3, 4, 5, 5 on it

10. Choosing a vowel in the word mathematics

Understanding

11. WE7 Christina rolls a fair 10-sided die with faces numbered from 1 to 10.

a. State all the possible results that could be obtained.
b. Calculate the probability of obtaining:

a 9i. a number less than 7ii. a prime numberiii.
a number greater than 3iv. a multiple of 3.v.

12. Leo has been given a bag of marbles to play with. Inside the bag, there are 3 blue,
6 red, 4 green and 7 black marbles. If Leo takes out one marble from the bag,
calculate:

a. Pr(getting a red marble)
b. Pr(getting a green marble)
c. Pr(getting a black marble)
d. Pr(getting a blue or black marble)
e. Pr(getting a green, red or blue marble)
f. Pr(getting a green, red, blue or black marble).

13. There is a valuable prize behind 2 of the 5 doors in a TV game show. Determine the probability that a player
choosing any door will win a valuable prize.

14. MC A circular spinner is shown. Select the probability of obtaining an orange sector.

4

7
A.

1

7
B. 75%C.

1

2
D.

3

7
E.

15. MC For an octagonal spinner with equal sectors numbered 1 to 8, select the chance of getting a number
between 2 and 7.

5

8
A.

3

8
B.

3

4
C. 0.5D. 25%E.

16. A pack of playing cards is shuffled and a card is chosen at random (in
no particular order or pattern). Calculate the probability that the card
chosen is:

a. a black card (that is, spades or clubs)
b. an ace
c. a diamond
d. a picture card (that is, jack, queen or king)
e. the queen of hearts.
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17. A pack of playing cards is shuffled and a card is chosen at random (in no particular order or pattern).
Calculate the probability that the card chosen is:

a diamond or a black carda. not a kingb. a club, diamond, heart or spadec.
not a spaded. red and a ten.e.

Reasoning

18. If we know the probability of an event occurring, explain how we can work out the probability of it
not occurring.

19. In a raffle where there is only 1 prize (a car), 100 000 tickets have
been sold, at a cost of $5.00 each.

a. Determine the chance of winning the prize for a buyer who:
i. purchases only 1 ticket
ii. purchases 20 tickets
iii. purchases 50 tickets
iv. purchases all the tickets.

b. If someone bought all the tickets in the raffle, explain whether
they had made a wise purchase.

20. Answer the following questions with full working.

a. If you had only one pair of shoes, determine what the probability would be that you would wear that pair
of shoes on any given day.

b. If you had two pairs of shoes, determine what the probability would be that you would wear a certain pair
of shoes on any given day.

c. If you had seven pairs of shoes, determine what the probability would be that you would wear a certain
pair of shoes on any given day.

d. If you had seven pairs of shoes but two pairs were identical, state what the probability would be that you
would wear one of the two identical pairs of shoes on any given day.

e. Explain what happens to the probability when the number of pairs of shoes increases.
f. Explain what happens to the probability when the number of identical pairs of shoes increases.

Problem solving

21. Melbourne City FC is a soccer team in the Australian A-league. Over its history the team has won 60% of
its matches, and lost half as many as it has won. If one of the team’s past matches is selected at random,
determine the probability that the match was a draw.

22. At Jaca college there are 220 Year 7 students, with a gender split of 55% girls and 45% boys. Every
morning, 59 Year 7 students catch a bus to school. If one third of Year 7 boys catch a bus to school every
morning, determine the probability that a randomly selected Year 7 student is a girl who does not catch a bus
to school.

23. An apple, a banana, an orange, a peach and a bunch of grapes are
in May’s fruit basket. If she chooses two fruits to take to school
with her lunch, determine the probability that one of the fruits is
a banana.
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13.5 Experimental probability

LEARNING INTENTION

At the end of this subtopic you should be able to:
• calculate experimental probabilities from data and by performing repeated trials of a chance

experiment.

13.5.1 Experimental probability
eles-4714

• In real life, the chance of something occurring may be based on factors other than the number of favourable
and possible outcomes.

For example, the chances of you beating your friend in a game of tennis could theoretically be
1

2
, as you

are one of 2 possible winners. In practice, however, there are other factors (such as experience and skill)
that would influence your chance of winning.

• A trial is one performance of an experiment to collect a result.
• An experiment is a process that allows us to collect data by performing trials. In experiments with repeated

trials, it is important to keep the conditions for each trial the same.
• A successful trial is one that results in the desired outcome.
• The experimental probability of an event is found by conducting an experiment and counting the number

of times the event occurs.

Experimental probability

• The experimental probability of a particular result or event is defined as:

Pr(event)= number of successful trials

total number of trials

WORKED EXAMPLE 8 Calculating experimental probability

A coin is flipped 10 times and the results are seven Heads and three Tails. Calculate the experimental
probability of obtaining a Tail.

THINK WRITE

1. Obtaining a Tail is considered a success. Each
flip of the coin is a trial.

Pr(sucess) = number of successful trials

total number of trials

2. Tails was flipped three times, so there were
three successful trials out of a total of 10 trials.

Pr(Tail) = 3

10
= 0.3
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13.5.2 Long-term trends
eles-4715 • The more times an experiment is performed, the more accurate the experimental probability becomes.

• In fair experiments, the long-term trend (that is, the trend observed for results from a very large number
of trials) shows that the results obtained through experimental probability will match those of theoretical
probability.

WORKED EXAMPLE 9 Investigating experimental probability

a. Copy the following table. Toss a coin 10 times and record the result in row 1 of the table.

Experiment Heads Tails

number Tally Count Tally Count

1

2

3

4

5

6

Total Total

b. Calculate the probability of obtaining a Head from your experiment.
c. Calculate the probability of obtaining a Tail from your experiment.
d. Discuss how these values compare with the theoretical results.
e. Repeat step a another 5 times and combine all of your results.
f. Explain how the combined result compare with the theoretical results.

THINK WRITE

a. Toss a coin 10 times and record the results in
the first row of the table.
Notes: (a) Place a stroke in the appropriate
tally column each time an outcome is
obtained. Five is denoted by a ‘gatepost’: that
is, 4 vertical strokes and 1 diagonal stroke(
��||||

)
. (b) The same coin must be used

throughout the experiment. The style of the
toss and the surface the coin lands on must be
the same.

a. Heads Tails

Exp. No. Tally Count Tally Count

1 |||| 4 ��|||| | 6

2 |||| 4 ��|||| | 6

3 ��|||| || 7 ||| 3

4 ||| 3 ��|||| || 7

5 |||| 4 ��|||| | 6

6 ��|||| ||| 8 || 2

Total 30 Total 30

b. 1. For experiment 1, calculate the probability of
obtaining a Head using the rule.

b. Pr(event) = number of favourable outcomes

number of possible outcomes

Pr(Heads) = number of Heads obtained

total number of tosses

2. Substitute the given values into the rule. Pr(Heads) = 4

10

3. Evaluate and simplify. = 2

5

TOPIC 13 Introduction to probability 735

PAGE PROOFS



“c13IntroductionToProbability_PrintPDF” — 2021/7/10 — 8:14 — page 736 — #22

4. Convert the fraction to a percentage by
multiplying by 100%.

As a percentage
2

5
= 2

5
× 100%

= 200

5
%

= 40%

5. Answer the question. The probability of obtaining a Head in this

experiment is
2

5
or 40%

c. 1. For experiment 1, calculate the probability of
obtaining a Tail for this experiment.

c. Pr(Tails) = number of Tails obtained

total number of tosses

2. Substitute the given values into the rule and
simplify.

Pr(Tails) = 6

10

= 3

5

3. Convert the fraction to a percentage by
multiplying by 100%.

As a percentage
3

5
= 3

5
× 100%

= 300

5
%

= 60%
The probability of obtaining a Tail in this

experiment is
3

5
or 60%.

d. Compare the results obtained in parts b and c with
the theoretical results.

d. The experimental value obtained for the

Pr(Heads) is
2

5
(or 40%) and Pr(Tails) is

3

5
(or 60%). The theoretical value of these

probabilities is
1

2
(or 50%). Therefore, the

experimental probabilities differ from the
theoretical probabilities by 10%.

e. 1. Repeat the procedure of part a 5 times. e. Refer to the results in the table in part a.

2. Calculate the total number of Heads and Tails
obtained and enter the results in the table.

f. 1. Calculate the probability of obtaining a Head
for all 10 experiments combined.

f. Pr(Heads) = number of Heads obtained

total number of tosses

2. Substitute the given values into the rule and
simplify.

Pr(Heads) = 30

60

= 1

2

3. Convert the fraction to a percentage by
multiplying by 100%.

As a percentage
1

2
= 1

2
× 100%

= 100

2
%

= 50%
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The probability of obtaining a Head in all 10

experiments is
1

2
or 50%.

4. Calculate the probability of obtaining a Tail
for all 10 experiments combined.

Pr(Tails) = number of Tails obtained

total number of tosses

Pr(Tails) = 30

60

= 1

2

As a percentage
1

2
= 1

2
× 100%

= 100

2
%

= 50%
The probability of obtaining a Tail in all 10

experiments is
1

2
or 50%.

5. Compare the combined result obtained with
the theoretical results.

The combined results in this experiment
produced probability values that were equal
to the theoretical probability values.

Therefore, the long-term trend of obtaining a

Head or Tail when tossing a coin is equal to
1

2
.

Digital technology

Chance experiments can be simulated
using simple devices (such as coins or
dice) or by using technology. Examples
include random number generators in Excel
spreadsheets or online adjustable spinner
simulators, as shown. These simulators
allow you to select the number of sectors
and the number of spins (trials) and let the
simulation run. You will notice that the
experimental probabilities get closer to the
theoretical probabilities as you increase the
number of spins.
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Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1914)

Interactivities Individual pathway interactivity: Experimenting with chance (int-4366)

Experimenting with chance (int-4030)
Experimental probability versus theoretical probability (int-4031)
Generating random numbers on an Excel spreadsheet (int-4032)
Simulations (int-5352)

Exercise 13.5 Experimental probability

Individual pathways

PRACTISE
1, 3, 4, 9, 10, 13

CONSOLIDATE
2, 5, 7, 11, 14

MASTER
6, 8, 12, 15

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. WE8 Teagan was playing the game Trouble and recorded the number of times she rolled a 6. During the
game, she was successful 5 times out of the 25 times she tried. Calculate the experimental probability of
rolling a 6 in the game.

2. In the 2020 AFL season, the Brisbane Lions won 14 out of 17 games. Determine the experimental
probability of the Lions winning a game in 2020.

3. WE9

Heads Tails
Experiment number Tally Count Tally Count

1
2
3
4
5
6

Total Total

a. Copy the table provided. Toss a coin 10 times and record the results in the first row of the table.
b. Calculate the experimental probability of obtaining a Head.
c. Calculate the experimental probability of obtaining a Tail.
d. Discuss how these values compare with the theoretical results.
e. Repeat step a another 5 times and combine all your results.
f. Explain how the combined result compare with the theoretical results.

4. If you wanted to create a device that would give a theoretical probability of achieving a particular result as
1

4
, state how many sections a spinner such as this would need to be divided into.

5. Determine how you would divide or colour a spinner if you wanted to achieve the probability of a success

equal to
3

10
.
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6. Two students conducted a chance experiment using a standard 6-sided die. The results were recorded in the
following table.

Even number Odd number
Experiment number Tally Count Tally Count

1 ||| 3 || 2

2 |||| 4 | 1

3 || 2 ||| 3

a. Describe in words the experiment that was conducted by the two students.
b. State the number of times they conducted the experiment.
c. Calculate the theoretical probability of rolling an even number.
d. Compare the experimental probability with the theoretical probability of rolling an even number.
e. Compare the experimental probability with the theoretical probability of rolling an odd number.

Understanding

7. Toss a coin 60 times, tallying up the number of Heads and Tails that you toss in trials of 10 tosses at a time.
(If you have already completed question 3, you may use the results you obtained from that experiment).

a. The long-term trend of the probability of obtaining a Head on the toss of a coin is the Pr(Heads) from
your experiment.
Determine the long-term trend of the probability after:

i. 10 tosses of the coin
ii. 20 tosses of the coin
iii. 30 tosses of the coin
iv. 60 tosses of the coin.

b. Obtain a classmate’s 60 results. Combine these with yours. State the long-term trend of Pr(Heads)
obtained.

c. Combine your pair’s 120 results with those of another pair. State the long-term trend of Pr(Heads)
obtained.

d. Finally, count the results obtained by the whole class for this experiment. (Make sure nobody’s results are
counted twice.) You should have 60 tosses per person. State the long-term trend of Pr(Heads) obtained.

e. Copy and complete the following table.

Heads Tails
Number of tosses

Pr(Heads)
Pr(Heads) as
percentage Pr(Tails)

Pr(Tails) as
percentage

10
20
30
60

120
240

Whole class
(specify number
of tosses)

f. Comment on the changes of the long-term trend value of Pr(Heads) as you toss the coin more times.
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8. Use a random number generator to simulate a 5-colour spinner.

a. Determine the chance of getting any one of the five colours when you spin the spinner (theoretically).
b. Spin the spinner 10 times and, using a table such as the following one, record your results.

Colour 1 2 3 4 5
Number of times it occurs

c. From your results, list the probabilities of obtaining each colour. For example, divide the number of times
a particular colour was obtained by the total number of spins (that is, 10).

d. Explain why these probabilities might not be the same as the theoretical probability would suggest.
e. Spin your spinner and record the results for another 10 spins.
f. Spin your spinner so that you have 100 results. Is the experimental probability closer to the pure

probability? Why might this be? Discuss.

Reasoning

9. Cory records the fact that it has rained on 65 out of 365 days in a year.

a. Write the number of days that it has rained as a simple fraction.

b. Karen says that since any day can be wet or dry, the probability of rain on any day is
1

2
. Explain whether

Karen is correct.
c. Determine the experimental probability of rain on any given day, expressed as a decimal, correct to

2 decimal places.

10. a. Conduct the following experiments:

i. Toss a coin 10 times and record the number of Heads and Tails that occur.
ii. Toss a coin 25 times and record the number of Heads and Tails that occur.
iii. Toss a coin 50 times and record the number of Heads and Tails that occur.
iv. Toss a coin 100 times and record the number of Heads and Tails that occur.

b. Calculate the experimental probability for each experiment.
c. Compare these values and explain your findings.

11. A die is rolled 30 times, giving the following results.

4 3 5 4 3 5 2 1 1 5
3 2 2 4 1 3 1 6 1 3
2 1 6 6 3 5 1 3 5 3

a. Display these results in a frequency table.
b. Calculate the probability of obtaining a 6 when you roll a die.
c. Calculate how many times you would expect to obtain a 6 in 30 rolls of a die.
d. Explain the difference between your expected results and the actual results shown in this question.

12. You have calculated previously that the chance of getting any particular number on a 6-sided die is
1

6
. You

have 2 different coloured dice. Explain whether there is any difference in your dice apart from colour and
whether one could be biased (more likely to give a particular result than theory says it should).

a. Design a test to determine whether the dice you have are fair. Write down what you are going to do.
b. Perform your test and record results.
c. Determine the probability of getting each of the numbers on each of

your dice, based on your tests and on the long-term trend you have
observed.

d. State what your test says about your two dice. Explain whether there
are any things that need to be considered before giving your answer.
(Perhaps your dice have slightly uneven shapes or something that
might cause them to lean towards one result more than others.)
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Problem solving

13. Inside a bag are 36 shapes that are either squares or triangles. One shape is taken out at random, its shape
noted and put back in the bag. After this is repeated 72 times, it is found that a triangle was taken out
24 times. Estimate how many triangles and how many squares there are in the bag.

14. In your desk drawer, there are 5 identical red pens and 6 identical black pens. Determine the smallest
number of pens you have to remove from the drawer in the dark so that you will be absolutely sure of
having:

2 black pensa. 2 red pensb.
1 black pen and 1 red pen.c. Explain your answers to parts a, b and c.d.

15. Jim operates a parachute school. Being a man who is interested in statistics, he keeps a record of the landing
position of each jump from first-time parachutists. With experience, parachutists are able to land on a
particular spot with great accuracy. However, first-time parachutists do not possess this ability.
Jim has marked out his landing field with squares, as shown here.

Legend

Region A =

Region B =

Region C =

We are going to look at the areas of each of the regions A, B and C. To do this, we will determine each of the
areas in terms of one of the small squares in region A. We will say that each small square has an area of
1 square unit.

a. Determine the area of Jim’s whole landing field (in square units).
b. Determine the areas of regions A, B and C (in square units).
c. Assuming that the parachutist lands in the field, calculate the probability that the landing will occur in:

i. region A
ii. region B
iii. region C.

These represent theoretical probabilities.
d. Jim’s records indicate that, from 5616 jumps of first-time parachutists, the landing positions were:

i. 592 in region C
ii. 1893 in region B
iii. 3131 in region A.

Comment on these results in comparison with the probabilities you calculated in part c.
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13.6 Review
13.6.1 Topic summary

• Probability looks at how likely something is to happen. 

• Probabilities are stated as a number between 0 and 1 inclusive, where 0 corresponds to impossible 

and 1 corresponds to certain. That is, 

0 ≤Probability ≤1

• Different words or phrases in the English language can be associated with different probabilities,

    as indicated on the probability scale below. 

Understanding probability 

INTRODUCTION TO

PROBABILITY

• A chance experiment is an experiment in which there

    are several different possible outcomes, each having a

    defined chance of occurring. 

e.g. Rolling a die is a chance experiment.

• An outcome is a possible result of a chance experiment,

    such as rolling a 2.

• An event is either a single outcome (e.g. rolling a 4)

    or a collection of outcomes (e.g. rolling a 1, 2 or 3). 

• The sample space, S, is the set of all possible outcomes

    of a chance experiment. 

e.g. The sample space of rolling a fair six-sided die is 

S  = {1, 2, 3, 4, 5, 6}.

• The number of elements in the sample space is

    often important in probability. It is denoted by the

    symbol n(S). 

The language of chance 

0 0.1 0.30.2 0.4 0.5 0.6 0.7 0.9 1.00.8

Impossible Certain
Very

unlikely 

Very

likely 

Highly

unlikely

Better than

even chance

Less than

even chance

Unlikely
Even

chance
Likely

Highly

likely

• A  favourable outcome is one that we are looking for.

• Equally likely outcomes have an equal chance

of occurring.

• The theoretical probability of an event occurring is

    defined as:

e.g. Consider the following chance experiments.

Rolling a die: Pr(rolling a 1) = 

Flipping a coin: Pr(Tail) =     (or 0.5)

Picking a card from a deck of cards: 

Pr(diamond) =    =     (or 0.25)

Calculating probability 

Pr(event) = .
number of favourable outcomes
–

total number of outcomes

1
—
6

13
–
52

1
–
2

1
–
4

Experimental probability

• The experimental probability of an event is

determined by the results of repeated trials of the

experiment. 

•
number of successful trials

Pr(event) = 
total number of trials

e.g. If a team has won 42 out of their last 70

matches, the experimental probability that they will 

win a match is 
42 3

60%.
70 5

=     =

• The experimental probability of an event becomes

more accurate as the number of trials increases,

and approaches the theoretical probability. 
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13.6.2 Success criteria
Tick the column to indicate that you have completed the subtopic and how well you think you have understood it
using the traffic light system.

(Green: I understand; Yellow: I can do it with help; Red: I do not understand)

Subtopic Success criteria

13.2 I understand that a probability is a number between 0 and 1 that
describes the possibility of an event.

I can classify the chance of an event occurring using words such as
certain, likely, unlikely, even chance or impossible.

13.3 I can determine the outcomes and sample space of a chance
experiment.

I can identify the sample space of a two-step chance experiment
using a two-way table.

13.4 I can calculate theoretical probabilities.

13.5 I can calculate experimental probabilities from data and by
performing repeated trials of a chance experiment.

13.6.3 Project

Snakes, ladders and probability!

In the game of snakes and ladders, you roll 2 dice,
add the 2 numbers that appear on the uppermost
faces to get a total, and move a marker the total
number around a 100-square board. If you are
lucky and your marker lands on the base of a
ladder, you can advance more quickly in the game
by ‘climbing’ to the top of the ladder. However, if
your marker lands on the head of a snake, you must
‘slide down’ the length of the snake.
1. Complete the following table to show the

possible totals when 2 dice are rolled. Some of
the values have been included for you.

2. List the sample space for the possible totals
when 2 dice are rolled.

3. Determine which total appears the most.
4. Determine which total appears the least.
5. Calculate the probability of getting a total of 3

when 2 dice are rolled.
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Die 1

1 2 3 4 5 6

D
ie

 2

6

5

4

3

2

1

3 4 5

2 3 4

4

Using the table that shows the frequency of the totals, we can investigate the probabilities involved in
moving around the snakes and ladders board. The following situations will enable you to investigate some
of the possibilities that occur in snakes and ladders.

6. Imagine you landed on square 95 and slid down the snake to square 75. What total would you need to
get to go up the ladder at square 80 on your next move? Determine the number of ways in which this
total can be achieved in one turn.

7. If you slid down the snake at square 87, is it possible to move up the next ladder with your next turn?
Explain.

8. Explain what would happen if you were on square 89 and rolled two 1s and rolled two 1s again with
your next turn. Discuss what would be the likelihood of this happening in a game.

9. Describe how you could get from square 71 to square 78 in one turn. Work out the probability of this
happening.

10. Imagine you had a streak of luck and had just climbed a ladder to square 91. Your opponent is on
square 89. Explain which player has the greater chance of sliding down the snake at square 95 during
the next turn.

11. Investigate the different paths that are possible in getting from start to finish in the fewest turns. For
each case, explain the totals required at each turn and discuss the probability of obtaining these totals.

Play a game of snakes and ladders with a partner. Examine your possibilities after each turn, and discuss
with each other the likelihood of moving up ladders and keeping away from the snakes’ heads as you both
move around the board.

Resourceseses
Resources

eWorkbook Topic 13 Workbook (worksheets, code puzzle and project) (ewbk-1914)

Interactivities Crossword (int-2596)

Sudoku puzzle (int-3171)
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Exercise 13.6 Review questions

To answer questions online and to receive immediate corrective feedback and fully worked solutions for
all questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. For each of the given statements, specify whether the chance of the following events occurring is
certain, likely, even chance, unlikely or impossible.
a. Australia is in the Southern Hemisphere.
b. You will still be alive in the next century.
c. You obtain an even number on a circular spinner numbered from 1 to 16.

2. For each of the given statements, specify whether the chance of the following events occurring is
certain, likely, even chance, unlikely or impossible.
a. England is in the Southern Hemisphere.
b. You roll a fair die and obtain a number less than or equal to 4.
c. Humans can survive without water indefinitely.

3. List one event for which the chance of it occurring would be:
impossiblea. certainb. unlikelyc.

4. Copy the number line and place the following words on it to indicate what sort of chance each number
would represent: certain, very unlikely, unlikely, likely, highly likely, highly unlikely, even chance,
impossible, very likely

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

5. List the sample space for the following chance experiments.
a. Tossing a coin
b. Drawing a marble out of a bag containing red, green and blue marbles
c. Answering a true/false question in a test

6. List the sample space for the following chance experiments.
a. Rolling a 6-sided die
b. Spinning a circular spinner numbered from 1 to 10
c. Competing in a race in which there are 9 runners

7. For each of the following, state the number of elements in the sample space, n(S).
a. The first prize in a raffle is chosen from tickets numbered

from 1 to 5000.
b. A card is selected from the red cards in a standard deck.
c. A circular spinner numbered 1 to 5 is spun.
d. A day is selected in the month of July.
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8. A six-sided die labelled 1, 2, 3, 3, 4, 5 is rolled.
State:

Pr(getting a 5)a. Pr(getting a 3)b.
Pr(getting an even number)c. Pr(getting an odd number).d.

9. A six-sided die labelled 1, 2, 3, 3, 4, 5 is rolled.
State:

Pr(getting a number greater than or equal to 3)a. Pr(getting a number less than 3)b.
Pr(getting a 0)c. Pr(getting a 6).d.

10. A person has a normal pack of cards and draws one out.
Calculate:
a. Pr(picking a heart)
b. Pr(picking a spade)
c. Pr(picking a picture card)
d. Pr(picking a card with a number less than 5 on it). Do not count an ace as a number.

11. Ten cards are numbered from 1 to 10, shuffled and placed face down on a table. If a card is selected at
random, calculate the probability that the card selected is:

4a. an even numberb.
divisible by 3c. an even number and divisible by 3.d.

12. Ten cards are numbered from 1 to 10, shuffled and placed face down on a table. If a card is selected at
random, calculate the probability that the card selected is:

an even number or divisible by 3a. not divisible by 3b.
greater than 8c. 12.d.

13. A sample of 250 students at a particular school found that 225
of them had access to the internet at home. Given this sample is
a good representation for the entire school, calculate the
probability that a student selected at random in the school will
have internet access at home.

14. Use a table to show the sample space for the experiment
‘tossing a coin and rolling a die’.
Calculate:
a. Pr(a Tail and a number less than 3)
b. Pr(a Head and a number greater than 3)
c. Pr(a Tail and an even number)
d. Pr(a Head and a prime number).

15. Use a table to show the sample space for the experiment ‘spinning a spinner with 10 sectors and rolling
a die’.
Determine:
a. Pr(the sum totals to an even number)
b. Pr(odd number on the spinner and an even number on the die)
c. Pr(both digits having a value less than 5)
d. Pr(the sum totals to a value between 7 and 10)
e. Pr(the sum totals to a value greater than or equal to 13 but less than 16)
f. Pr(the sum totals to a prime number).

746 Jacaranda Maths Quest 7

PAGE PROOFS



“c13IntroductionToProbability_PrintPDF” — 2021/7/10 — 8:14 — page 747 — #33

Problem solving

16. In your sock drawer there are 4 identical blue socks and 5 identical black socks. Determine the smallest
number of socks you can take from the drawer in the dark so that you will be absolutely sure of having:
a. a pair of black socks
b. a pair of blue socks
c. a black pair and a blue pair of socks.

17. The arrows on Spinner A and Spinner B are spun. (If an arrow lands on a line, the spinner is spun
again.) The two numbers are added to get a score. For example, in the diagram the score is 10.

Spinner A

64

2

Spinner B

26

4

a. Determine the highest total score possible.
b. Determine the possible total scores.
c. List all the ways to get a total score of 8.
d. Determine the probability of getting a total of 9.
e. Determine the probability of getting a total score of 10.
f. Draw a grid showing the probabilities of getting all possible totals.

18. Charlotte and Rhianna have a flower garden. They have 17 red flowers,
12 pink flowers and 13 yellow flowers. Charlotte picks some flowers for
her vase. She selects 6 red flowers, 3 pink and 3 yellow flowers. If Rhianna
picks a flower at random for her hair, d etermine the probability that it is
yellow.

19. A bowl contains blue marbles and white marbles. If there are twice as many blue marbles as white
marbles, d etermine the probability that a blue marble is selected.

20. Chloë is a contestant on a game show. There are five sealed
cases on the podium and each of the cases contains one of
the following amounts: $1, $50, $500, $1000 and $5000.
The game show host offers her a deal of $400, or she can
choose a case and keep the amount of money in it, instead.
Determine the probability she will win more than the $400
the host is offering.
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21. Rebecca plays a sideshow game where she puts four balls
into a clown’s mouth, and the balls then fall into slots
numbered 1 to 6. To win, one of her balls must go into
slot 6.
She has noticed that the numbers 2 and 5 come up 4 times
as often as 1 and 6, and the numbers 3 and 4 come up
5 times as often as 1 and 6. Determine the probability that
she will get a 6.

22. You have a spinner. Draw a pie or circle graph to represent the following list of colours and their
associated sectors of the circle, in degrees.
Discuss the chances of landing on each of the colours. List the likelihoods from smallest to largest.

Colour Degree

Yellow 25°
Orange 40°
Green 60°
Pink 100°
Purple 15°
Blue 120°

To test your understanding and knowledge of this topic, go to your learnON title at
www.jacplus.com.au and complete the post-test.
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Online Resources Resources

Below is a full list of rich resources available online for this topic. These resources are designed to bring ideas to life,
to promote deep and lasting learning and to support the different learning needs of each individual.

eWorkbook

Download the workbook for this topic, which includes
worksheets, a code puzzle and a project (ewbk-1914) ⃞

Solutions

Download a copy of the fully worked solutions to every
question in this topic (sol-0702) ⃞

Digital documents

13.2 SkillSHEET Understanding ‘chance’ words (doc-6522) ⃞
SkillSHEET Comparing the likelihood of different
events occurring (doc-6523) ⃞
SkillSHEET Describing the chance of an event
occurring as more or less than half (doc-6524) ⃞

13.4 SkillSHEET Listing all possible outcomes for an event
(doc-6525) ⃞
SkillSHEET Understanding a standard deck of playing
cards (doc-6526) ⃞
SkillSHEET Writing a simple probability as a fraction
(doc-6527) ⃞

Video eLessons

13.2 The language of chance (eles-4710) ⃞
13.3 The sample space (eles-4711) ⃞

Two-way tables (eles-4712) ⃞
13.4 Simple probability (eles-4713) ⃞
13.5 Experimental probability (eles-4714) ⃞

Long-term trends (eles-4715) ⃞

Interactivities

13.2 Individual pathway interactivity: The language of
chance (int-4362) ⃞
Chance (int-4026) ⃞

13.3 Individual pathway interactivity: The sample space
(int-4363) ⃞
The sample space (int-4027) ⃞
Tables and sample spaces (int-4029) ⃞

13.4 Individual pathway interactivity: Simple probability
(int-4364) ⃞
Simple probability (int-4028) ⃞

13.5 Individual pathway interactivity: Experimenting with
chance (int-4366) ⃞
Experimenting with chance (int-4030) ⃞
Experimental probability versus theoretical probability
(int-4031) ⃞
Generating random numbers on an Excel spreadsheet
(int-4032) ⃞
Simulations (int-5352) ⃞

13.6 Crossword (int-2596) ⃞
Sudoku puzzle (int-3171) ⃞

Teacher resources

There are many resources available exclusively for teachers
online.

To access these online resources, log on to www.jacplus.com.au.
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Answers
Topic 13 Introduction to
Probability
Exercise 13.1 Pre-test
1. C

2. E

3.
1

5
4. B

5. 4

6. 4

7. A

8. B

9. B

10.
1

5
11. E

12.
11

40
13. B

14. D

15. 5

Exercise 13.2 The language of chance
1. Certaina. Likelyb.

Impossiblec. Likelyd.
Unlikelye.

2. Unlikelya. Even chanceb.
Certainc. Certaind.
Even chancee.

3.
1

2
(or 0.5)a. 0b.

1

5
(or 0.2)c.

1

3
d.

4. a.
1

2
(or 0.5)

b. 1

c. 1

d. 0.3–0.7. Any value within this range is reasonable.

5. A

6. A

7. D,C,A,B
8. Sample responses can be found in the worked solutions in

the online resources.

9. 1a. 0.75b. 0.25c.
0.75d. 0.25e.

10. 0.25a. 1b. 0.25c.
0d. 0.75e.

11. 1a. 0b. 0.5c. 0.5d.

12. a. It is impossible because Tuesday always follows
Monday.

b. It is certain because the 29th always follows the 28th
day of the month. However, if the month is February,
depending on whether the year is a leap year or not, the
chance is either impossible or certain.

c. It has an equal chance or a fifty-fifty chance if it is a coin
with a Head on one side and a Tail on the other side.

13. Equal chance: 50% or
1

2
or 0.5.

14. There are 3 odd-numbered balls (1, 3, 5) and only 2
even-numbered balls (2, 4). Therefore you are more
likely to draw an odd-numbered ball from the bag than an
even-numbered ball.

15. a. Highly unlikely because there is only one piece with the

letter I. The chance is
1

10
or 0.1.

b. Equal chance because there are five pieces with the letter
A and five pieces with other vowels.

c. Impossible because there are no pieces with the letter U.

d. Unlikely because the chance is
3

10
or 0.3.

16. a. The two girls are living in two different countries.

b. Time zones in different places, night-time and daytime
in different places in the world.

17. a. Rolling a 7

b. Rolling a 1

c. Rolling an even number

d. Rolling a number that is greater than 1

e. Rolling a number that is less than 10

Exercise 13.3 The sample space
1. S={1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
2. S={Heads,Tails}
3. S={A,B,C,D,E}
4. S={win, loss, draw}
5. S={ace of clubs, ace of spades, ace of hearts, ace of diamonds}
6. S={A,B,C,D,E,F}
7. a. S={clubs, spades, diamonds, hearts}

b. S={red, black}
8. S={red, green, orange}
9. 2

10. a. 52

b. 45

c. 18

d. 365 (or 366 in a leap year)

11. 26a. 180 000b. 4c. 3d.

12. E

13. a.
Heads Tails

Blue Blue, H Blue, T

Green Green, H Green, T

Orange Orange, H Orange, T

S = {(Blue,H), (Blue,T), (Green,H), (Green,T),
(Orange,H), (Orange,T)}

b. n(S)= 6
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14. a. Spinner

A B C
1 A1 B1 C1
2 A2 B2 C2
3 A3 B3 C3

Die
4 A4 B4 C4
5 A5 B5 C5
6 A6 B6 C6

{(A, 1), (A, 2), (A, 3), (A, 4), (A, 5), (A, 6),
(B, 1), (B, 2), (B, 3), (B, 4), (B, 5), (B, 6),
(C, 1), (C, 2), (C, 3), (C, 4), (C, 5), (C, 6)}

b. 18

15. a. 1 2 3

1 (1, 1) (1, 2) (1, 3)
2 (2, 1) (2, 2) (2, 3)
3 (3, 1) (3, 2) (3, 3)
4 (4, 1) (4, 2) (4, 3)
5 (5, 1) (5, 2) (5, 3)

S = {(1, 1), (2, 1), (3, 1), (4, 1), (5, 1), (1, 2),
(2, 2), (3, 2), (4, 2), (5, 2), (1, 3), (2, 3), (3, 3),
(4, 3), (5, 3)}

b. S={2, 3, 4, 5, 6, 7, 8}
16. A chance experiment is an experiment in which the

outcome is left to chance. An outcome is any possible result
of the chance experiment. An event can describe either one
outcome or a collection of outcomes. The sample space is a
list of all possible outcomes.

17. It depends on whether each element has an equal chance
of occurring. In the sample space for rolling a die, each
element is equally likely to occur. In more complex
experiments, each event may not be likely to occur.

18. 12 different ways:
20, 20, 10; 20, 20, 5, 5; 20, 10, 10, 10;
20, 10, 10, 5, 5; 20, 10, 5, 5, 5, 5; 20, 5, 5, 5, 5, 5, 5;
10, 10, 10, 10, 10; 10, 10, 10, 10, 5, 5;
10, 10, 10, 5, 5, 5, 5; 10, 10, 5, 5, 5, 5, 5, 5;
10, 5, 5, 5, 5, 5, 5, 5, 5; 5, 5, 5, 5, 5, 5, 5, 5, 5, 5;

19. 15 choices

20. 12

21. 11

22. 18 ways

Exercise 13.4 Simple probability
1. 12 ∶ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12

2. 5 ∶ 1, 2, 3, 4, 5
3. 2 ∶C,L
4. 2 ∶ 4, 6
5. 10 ∶ 1, 3, 5, 7, 9, 11, 13, 15, 17, 19

6. 1, 2, 3, 4, 5, 6. All equally likely.

7. White, black. Each is equally likely.

8. White, blue, red. It is more likely you will get white rather
than red or blue, because white takes up a bigger area.

9. 1, 2, 3, 4, 5. It is more likely that a five will be rolled
because it appears twice on the die.

10. a, e, i. It is more likely that a consonant would be obtained
as there are 7 consonants and 4 vowels.

11. a. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

b.
1

10
i.

3

5
ii.

2

5
iii.

7

10
iv.

3

10
v.

12.
3

10
a.

1

5
b.

7

20
c.

1

2
d.

13

20
e. 1f.

13.
2

5
14. E

15. D

16.
1

2
a.

1

13
b.

1

4
c.

3

13
d.

1

52
e.

17.
3

4
a.

12

13
b. 1c.

3

4
d.

1

26
e.

18. An event must either occur or not occur — there is no other
option. If we know the probability of an event occurring, the
probability it will not occur is 1−P (event).

19. a. i.
1

100 000

ii.
1

5000

iii.
1

2000
iv. 1

b. It would not be a very wise purchase because the total
cost would be $500 000 unless of course the car was
worth more than $500 000.

20. 100%a. 50%b.
1

7
c.

2

7
d.

Decreasee. Increasef.

21. 0.1= 10%

22.
95

220
= 19

44
≈ 43%

23. The probability of taking a banana is
2

5
.
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Exercise 13.5 Experimental probability

1.
1

5

2.
14

17
≈ 82%

3. a.
Heads Tails

Exp. No. Tally Count Tally Count

1 |||| 4 ��|||| | 6

2 | 1 ��|||| |||| 9

3 ��|||| | 6 |||| 4

4 ��|||| ||| 8 || 2

5 |||| 4 ��|||| | 6

6 ��|||| || 7 ||| 3

Total 30 Total 30

Note: This is only one possible solution. Answers will
differ each time.

b.
2

5
(40%)

c.
3

5
(60%)

d. The theoretical value for both results is
1

2
(50%). They

differ by 10%.

e. Refer to table.

f. The combined result equals the theoretical value.

4. 4

5. Divide the spinner into 10 sections; 3 of these sections
will be shaded in 1 colour and 7 sections will be shaded
in another colour.

6. a. The students rolled a die 5 times and recorded whether
the result was an odd number or an even number.

b. 3 times

c. 0.5
d. The experimental probability was 0.6; this is 0.1 higher

than the theoretical probability.

e. The experimental probability was 0.4, this is 0.1 lower
than the theoretical probability.

7. Values will differ for each group. As you complete
more trials, you will probably notice the values you get
experimentally are closer to those you would expect from

theoretical probability

(
1

2
or 50%

)
. If this is not occurring,

you will probably need more trials.

8. a.
1

5

b.
Colour 1 2 3 4 5

Number of times it occurs || || |||| ||

c. P (1)= 0, P (2)= 1

5
, P (3)= 1

5
, P (4)= 2

5
, P (5)= 1

5
Note: This is only one possible solution. Answers will
differ each time.

d. Your spinner may not be evenly balanced and this may
lead to an increased likelihood of getting one result or
another.

e-f. Values will differ for each group. As you complete
more trials, you will probably notice the values you get
experimentally are closer to those you would expect

from theoretical probability

(
1

5

)
or 20%). If this is not

occurring, you will probably need more trials.

9. a.
13

73
b. Karen is not correct, as a wet day (65 out of 365) and a

dry day (300 out of 365) are not equally likely.

c. 0.18

10. The general trend as the number of trials increases should
show that the probability of getting a Head or a Tail gets
closer to 50%.

11. a.
Score Frequency

1 7

2 4

3 8

4 3

5 5

6 3

b. P(6)= 1

6
c. 5

d. The result differs by pure chance. The more often we roll
the die, the closer we can expect the results to match the
expected number of sixes.

12. a. Each die would need to be thrown about 120 times for
us to get some impression of whether it is biased or not.
The same person would need to roll the die each time in
the same manner and onto the same surface.

b.
Number
on die Black White

1 20 19

2 19 21

3 20 20

4 21 20

5 19 20

6 21 20

Total 120 120

Note: These values will differ each time the experiment
is conducted.
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c.
Number on

die
Probability
of black

Probability
of white

1
20

120
= 1

6

19

120

2
19

120

21

120
= 7

40

3
20

120
= 1

6

20

120
= 1

6

4
21

120
= 7

40

20

120
= 1

6

5
19

120

20

120
= 1

6

6
21

120
= 7

40

20

120
= 1

6
Total 1 1

The long-term trend suggests that the probability of

obtaining each value on either die will be
1

6
.

d. The 2 dice appear to be fair as each value occurred
approximately 20 times, which is what we would expect
in 120 throws. More trials however could be conducted.
It is very important when conducting an experiment such
as this that the devices used are even in shape and size
and that one doesn’t have an advantage over the other.

13. 12 triangles, 24 squares

14. a. 7

b. 8

c. 7

d. In part a there are 5 red pens, so, to make sure that you
pick 2 black pens, you have to pick 5+ 2= 7.
In part b there are 6 black pens, so, to make sure that you
pick 2 red pens, you have to pick 6+ 2= 8.
In part c there are 5 red pens and 6 black pens, so, to
make sure that you pick 1 black pen and 1 red pen, you
have to pick 6+ 1= 7.

15. a. 36 square units

b. A= 20 square units, B= 12 square units,
C= 4 square units

c. i.
5

9

ii.
1

3

iii.
1

9

d. i.
37

351
, which is approximately 0.11. This is very close

to the theoretical probability.

ii.
631

1872
, which is approximately 0.34. This is very

close to the theoretical probability.

iii.
3131

5616
, which is approximately 0.56. This is very

close to the theoretical probability.

Project
1.

Die 1
1 2 3 4 5 6

1 2 3 4 5 6 7
2 3 4 5 6 7 8
3 4 5 6 7 8 9
4 5 6 7 8 9 10
5 6 7 8 9 10 11

Die 2

6 7 8 9 10 11 12

2. {2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}
3. 7

4. 2, 12

5.
1

18
6. 5, four different ways.

7. You end up at square 36. The next ladder is at square 51. It
is not possible to obtain a 15 when you roll 2 dice.

8. At the end of these two turns, you would end up at

square 73. P (two ones in a row)= 1

36
× 1

36
= 1

1296
.

9. You need to roll a total of 7. P (7)= 1

6
.

10. Your opponent has a better chance, because the chance of
scoring a 6 is higher than that of scoring a 4.

11. There are many different paths that get from start to finish
in 5 turns.

Exercise 13.6 Review questions
1. Certaina. Unlikelyb. Even chancec.

2. Impossiblea. Likelyb. Impossiblec.

3. a. The month of January having 29 days

b. Tuesday coming after Monday

c. Rolling a 3 on a regular die

4.

Im
p
o
ss

ib
le

C
er

ta
in

E
v
en

 c
h
an

ce

H
ig

h
ly

 u
n
li

k
el

y

H
ig

h
ly

 l
ik

el
y

V
er

y
 u

n
li

k
el

y

V
er

y
 l

ik
el

y

U
n
li

k
el

y

L
ik

el
y

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

5. a. {Head, Tail}
b. {red marble, green marble, blue marble}.
c. {true, false}

6. a. {1, 2, 3, 4, 5, 6}
b. {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
c. {1, 2, 3, 4, 5, 6, 7, 8, 9}

7. 5000a. 26b. 5c. 31d.

8.
1

6
a.

1

3
b.

1

3
c.

2

3
d.

9.
2

3
a.

1

3
b. 0c. 0d.

10.
1

4
a

1

4
b

3

13
c

3

13
d
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11.
1

10
a.

1

2
b.

3

10
c.

1

10
d.

12.
7

10
a.

7

10
b.

1

5
c. 0d.

13.
9

10
14. Coin

Head Tail
1 H 1 T 1
2 H 2 T 2
3 H 3 T 3
4 H 4 T 4
5 H 5 T 5

Die

6 H 6 T 6

1

6
a.

1

4
b.

1

4
c.

1

4
d.

15. See the table at the foot of the page.*
1

2
a.

1

4
b.

4

15
c.

1

5
d.

3

20
e.

23

60
f.

16. a. 6 socks. Worst case scenario is first picking 4 blue socks,
then 2 black socks.

b. 7 socks. Worst case scenario is first picking 5 black
socks then 2 blue socks.

c. 7 socks. Minimum needed to guarantee a pair of black
socks is 6 (from part a). Picking one more guarantees a
pair of blue socks will be included (from part b).

17. a. 12

b. 4, 6, 8, 10, 12

c. 2+ 6, 6+ 2, 4+ 4

d. 0

e.
2

9

f. Spinner A

2 4 6
2 4 6 8
4 6 8 10Spinner B
6 8 10 12

Total
4 6 8 10 12

1

9

2

9

3

9
= 1

3

2

9

1

9

18.
1

3

19.
2

3

20.
3

5

21.
29 679

160 000
22. Likelihood smallest to largest: purple, yellow, orange,

green, pink, blue

120°

100°

60°

40°

25°

15°

*15.
Spinner

1 2 3 4 5 6 7 8 9 10
1 11 21 31 41 51 61 71 81 91 101
2 12 22 32 42 52 62 72 82 92 102

Die 3 13 23 33 43 53 63 73 83 93 103
4 14 24 34 44 54 64 74 84 94 104
5 15 25 35 45 55 65 75 85 95 105
6 16 26 36 46 56 66 76 86 96 106
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