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Skills Check
Rate how confident you feel about the skills tested in this section:
Skill

Not a clue!

I know a
little

I feel okay
with this

I feel quite
confident

I feel very
confident

Explain what probability is
Express probability as fractions,
decimals and percentages
Draw and interpret probability lines
Draw and interpret probability trees
Calculate probability from 2-way
tables

When you have finished the booklet, use a different colour to mark your confidence levels again.

Probability
Introduction
Probability is part of the data handling topic. You may need to interpret some
tables or charts for this topic. You can express probability as a fraction, a
decimal or a percentage so it would be useful to have completed these guides
before this one.
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What is Probability?
Probability is how likely something is to happen.
It’s the chance of it happening or not happening.
The word outcome is used to say how many possible results there are when an
event happens. When a 6-sided die is thrown, there are 6 possible outcomes.
When a coin is tossed, there are 2 possible outcomes.
Dependent events depend on each other. You have a bag of 3 apples, 2 bananas
and 1 orange and take one item out of the bag. You then take another item. This
event depends on the first one (if you pick the orange the first time, you can’t
pick it the second time).
Independent events are unrelated to each other. If you replace the piece of fruit
in the bag, then the second selection is not related to the first selection.
Certainty
A probability of 1 or
100% means that the
event is certain to
happen

Even Chance
50%,

Impossible
A probability of 0 or
0% means that the
event is impossible
and cannot happen

or means

there is an equal
chance of events
happening

Try It Out

Impossible

Unlikely

Even Chance

Likely

Certain

Question 1 - Tick the box on the table that matches the statement or question.

Reaching into a bag of red counters and picking out a blue
counter
Reaching into a bag of red counters and picking a red one
Getting a head on a fair coin toss
Today is Thursday. What’s the probability that tomorrow is
Friday?
Rolling a fair 6-sided die and getting a number bigger than 1
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Expressing Probability
Fraction Method

Decimal Method

Percentage Method

If you have whole
numbers

Start with the fraction
method

Add up all the values =
bottom of the fraction

Once you have your
fraction, divide the top
of the fraction by the
bottom

Once your have your
decimal answer,
multiply by 100 to turn
into a percentage

The value you are
interested in = top of
the fraction
Simplify the fraction
using division

You now have your
decimal

Example
There are 24 blue, 8 red and 10 green counters in a bag. What is the
probability of choosing a red counter?
Fraction Method
Add up all the counters 24 + 8 + 10 =42
Find the part you want = red = 8
Create the fraction

simplify by dividing by 2 =

𝟒
𝟐𝟏

Decimal Method
As a decimal 4 ÷ 21 = 𝟎. 𝟏𝟗
Percentage Method
0.19 x 100 = 19%

Try It Out
Question 2 – Express each answer as a fraction, a decimal and a percentage
a) What’s the probability of getting an odd number when rolling a fair 6-sided
die?
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b) A raffle has 60 tickets numbered 1 to 60. What’s the probability of choosing a
number with a 5 in it?

c) In a race there are 3 runners from France, 4 from Germany and 5 from the US.
The starting positions are chosen at random by an official. What is the
probability that the first person chosen is from Germany?

d) A Halloween box has 20 chocolate bars, 15 packets of sweets and 10 colourful
pens. What’s the probability of a child picking a packet of sweets from the box?

e) You are travelling with a group of 6 friends. At the airport they announce that
they will be choosing one passenger to be upgraded to first class. There are 168
passengers in economy eligible for the upgrade. What is the probability of one of
your travel party being chosen?

f) There are 240 buses running every day in a county. On one day 52 buses are
late. What’s the probability of the buses running on time?
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Probability Lines
A probability line or scale allows you to place items on the scale to show how
likely they are to happen

You can use
percentages, fractions
or decimals

You may be asked to
draw the line yourself
or add items to one
Example

ANSWER
Out of 12 months, 4 have exactly 30 days.

Show the probability of a
month having exactly 30
days on a probability line.



1
3

You could also use a percentage or decimal line

Try It Out
Question 3
a) Express the probability of a day of the week beginning with a T on a
probability line.

b) Jan has 4 mugs. Three contain coffee and one contains tea. Express the
probability of selecting a coffee on a probability line.
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Probability Trees
A probability tree is drawn with branches to show each possible outcome.
You follow each branch along to find all the possibilities.
Independent Events



Each action is not connected to the action before:
 Rolling a die
Taking a coloured counter from a bag and then putting it back before
selecting another
Example

ANSWER

What’s the probability
of throwing a fair
coin twice and getting
two tails? Draw a
probability tree to
show your answer.

The first coin has two outcomes so we draw two
branches and write the outcomes of heads and
tails. We write the probability of getting each
outcome on the branch.
The next set of branches show the second throw.
At the end of the branches you multiply the
probabilities to reach the final probability of each
outcome.

To get two tails you
follow the branch
TT. The probability
is

If a question has the word ‘or’ you then
add up the end probabilities to get the
answer you need.
If the question asked for the probability
of getting two heads or heads then tails,
you would add up + = =

The total of all the
probabilities on the
right should add up to 1
+

+

+

=

=1
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Try It Out
Question 4
a) You have two red balls and three blue balls in a bag. What’s the probability of
selecting one blue ball, putting it back and then selecting blue again? Draw a
probability tree to show your answer.

b) For your job you work 60% of the time in an office and 40% is travelling to
clients. If you travel to clients, you usually leave on time on 2 out of the 5 days
you work. If you work in the office, you usually leave on time 4 out of the 5 days
you work. What is the probability of leaving late? Draw a probability tree to show
your answer.
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Dependent Events
Each action is connected to the action before so the probabilities change
at each branch as the total number on the bottom will go down:
 Taking a coloured counter from a bag and then repeating without
putting it back
Example

ANSWER

8 counters are put in a
bag: 5 red, 2 blue and
1 green.

There are three outcomes: red, blue and green so
they are the first three branches. We then repeat
with each of those branches having three
attached again with red, blue and green. The
probability for each has the total counters on the
bottom (8) and the counter chosen on the top (5,
2 or 1). On the second pick, remember the bottom
is now 7 because one counter has already been
chosen. The top number will only change if that
colour was chosen on the first pick.

Once a counter is
removed, it is not put
back in the bag. What
is the probability of
choosing two blue
counters? Draw a
probability tree to
show your answer.

To get two blue
counters we follow
the branches for
blue then blue again
We multiply the
probabilities to get
We always express
answers in the
simplest form so
𝟏
 𝟐𝟖
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Try It Out
Question 5
a) You have two red balls and three blue balls in a bag. What’s the probability of
picking out a blue then a red ball? Draw a probability tree to show your answer.

b) John has brought some raffle tickets. They have sold 100 tickets numbered 1 to
100 and John has tickets 20 to 29. They pick a first prize and a second prize
afterwards. What are the chances of John winning both prizes? Draw a
probability tree to show your answer.
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Two-Way Tables
Recording Probabilities
A two-way table gives you multiple pieces of information at once. You
need to very carefully select the two pieces you need to make your
probability.
Example
Employees were asked whether the lunch break should start at 12pm or
1pm. They were separated into part-time and full-time employees.
Part-Time Full-Time TOTAL
12pm
45
24
69
1pm
32
86
118
TOTAL 77
110
187
What is the probability of choosing 12pm?
What is the probability of a part-time employee choosing 1pm?
ANSWER
What is the probability of choosing 12pm? 69 chose 12pm in total out of 187
𝟔𝟗
people so 𝟏𝟖𝟕 OR 0.37 OR 37%
What is the probability of a part-time employee choosing 1pm?
Part time employees are 77 and out of the 77, 32 of them chose 1pm that
𝟑𝟐
makes 32 out of 77 𝟕𝟕 OR 0.42 OR 42%

Try It Out
Question 6
People voted for their favourite
contestant on a reality TV show. The
TV company wanted to find out what
age group they fitted into.

Under
25
Chantalle 10,205

25 and
over
4,895

Brad

8,561

TOTAL

TOTAL

25,601

a) Complete the table.
b) What is the probability of someone under 25 voting for Chantalle?

c) What is the probability of someone voting for Brad?
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Recording Outcomes
A two-way table can also be completed to show you all the different
outcomes of an event. You can then use the table to count the number of
outcomes that relate to the question.
Example
What’s the probability of scoring a 5 when rolling two fair dice?
Create a two-way table showing the six options on each side and then
filling in their results in the table.
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

6
7
8
9
10
11
12

Highlight all the options that give 5 as the result. There are four of them
out of a total of 36 result (6 lots of 6). We can now write as a fraction
𝟓
𝟑𝟔

 0.14  14%

Try It Out
Question 7
One fair coin and one die are thrown at the same time. Draw a 2-way table to
show the possible combinations of the two.

a) What is the probability of getting a head and a six?
b) What is the probability of tails and an even number?
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Mixed Questions
a) What’s the probability of picking a spade from a standard 52 deck of cards?

b) 85 students were asked how they got to college. 60 of the students were
under 18. 55 students travelled by car. 15 of the under 18 students travelled by
bus and the rest came by car. 12 students walked. Construct a two-way table to
show all the information.

c) Draw a probability line and mark the probability of a train being late when on
the previous day, 175 out of 200 trains were on time.

d) A postal worker put an envelope through the wrong door. They know it was
on the even side of the street between houses 22 and 84. What is the probability
of it being put through the doors of 36 or 38?
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