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Learning Goals

• Describe likelihood from impossible to certain.

• Calculate probability from equally likely outcomes.

• Represent probability as a fraction, decimal and percentage.

• Compare theoretical and experimental results.

• Use sample size and scaling to judge predictions and fairness.
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Probability Language

Probability measures how likely an event is.

0 = impossible    0.5 = even chance    1 = certain

Values closer to 0 are less likely. Values closer to 1 are more likely.

Use precise language: impossible, unlikely, even chance, likely and certain.
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The Probability Rule

For equally likely outcomes:

P(event) = favourable outcomes ÷ total possible outcomes

Example: A fair die has six possible outcomes.

Rolling an even number has three favourable outcomes: 2, 4 and 6.

P(even) = 3/6 = 1/2.PRE
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Probability as a Fraction

The denominator shows the total number of equally likely outcomes.

The numerator shows how many outcomes make the event happen.

Example: A bag contains 4 blue, 3 green and 1 orange counter.

P(green) = 3/8.

Always simplify when possible: 4/8 = 1/2.
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Fractions, Decimals and Percentages

Equivalent forms describe the same probability.

1/4 = 0.25 = 25%

3/5 = 0.6 = 60%

7/10 = 0.7 = 70%

Fraction to decimal: divide numerator by denominator.

Decimal to percentage: multiply by 100.PRE
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Compare and Order Probabilities

Convert probabilities to the same form before comparing them.

Example: Compare 3/8 and 40%.

3/8 = 0.375 = 37.5%

40% = 0.4

Therefore, 40% is more likely than 3/8.PRE
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Build a Complete Sample Space

A sample space lists every possible outcome once.

For one fair die: {1, 2, 3, 4, 5, 6}.

For a coin and a die, pair each coin result with every die result.

A complete sample space helps you count outcomes accurately and avoid missing 

combinations.PRE
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Two Dice: Outcomes and Sums

Two fair dice create 6 × 6 = 36 equally likely ordered outcomes.

Sums are not equally likely.

There is 1 way to make 2, but 6 ways to make 7.

P(sum of 7) = 6/36 = 1/6.

A grid or organised list shows every combination.PRE
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Theoretical Probability

Theoretical probability is calculated before an experiment.

It uses the structure of equally likely outcomes.

Example: A spinner has 8 equal sections: 3 blue, 3 yellow and 2 green.

P(blue) = 3/8 and P(green) = 2/8 = 1/4.
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Experimental Probability

Experimental probability comes from observed results.

P(event) = number of times the event occurs ÷ total trials

Example: Blue appears 18 times in 30 spins.

P(blue) = 18/30 = 3/5 = 0.6 = 60%.
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Theory and Experiment

Theoretical probability predicts what should happen in the long run.

Experimental probability records what actually happened.

Short experiments can differ from theory because of random variation.

Compare the values, describe the difference and use evidence rather than expecting an 

exact match.
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Repeat Trials

A single trial tells us very little. Repeated trials reveal a pattern.

Combine results carefully:

Total successes ÷ total trials

As trials increase, unusually high or low runs have less influence, so experimental 

proportions often move closer to theoretical probability.PRE
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Sample Size and Reliability

A larger sample does not guarantee a perfect result, but it usually gives a more stable 

estimate.

Compare 4 successes in 5 trials with 80 successes in 100 trials.

Both equal 80%, yet the 100 - trial sample gives stronger evidence because one result 

changes the proportion far less.
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Scale a Sample

Use proportional reasoning to estimate a larger group.

If 6 out of 20 trials are successes, the rate is 6/20 = 0.3.

For 300 trials: 0.3 × 300 = 90 expected successes.

State that this is an estimate, not a guarantee.
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Is the Game Fair?

A fair two- player game gives both players the same probability of winning.

Spinner: 3 blue, 3 yellow and 2 green equal sections.

Player A wins on blue; Player B wins on yellow; green means replay.

Both winning events have probability 3/8, so the rule is fair.
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Worked Investigation

A 12- section wheel has 5 blue, 4 yellow, 2 green and 1 red section.

1. Predict each colour as a fraction, decimal or percentage.

2. Run or analyse repeated spins.

3. Compare expected and observed results.

4. Scale the theoretical probabilities to 240 spins.

5. Explain how a larger sample could strengthen the conclusion.PRE
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Question 1 · True or False

An event with probability 0.25 is less likely than an event with probability 0.4.

True or false?
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Answer 1

True.

0.25 is less than 0.4, so the first event is less likely.
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Question 2 · Short Answer

A fair six - sided die is rolled.

What is the probability of rolling a number greater than 4?

Give your answer as a simplified fraction.
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Answer 2

The favourable outcomes are 5 and 6.

P(number greater than 4) = 2/6 = 1/3.
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Question 3 · Multiple Choice

Which pair is equivalent to 3/5?

A. 0.03 and 3%

B. 0.6 and 60%

C. 0.5 and 50%

D. 0.75 and 75%
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Answer 3

B. 0.6 and 60%.

3 ÷ 5 = 0.6, and 0.6 × 100 = 60%.
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Question 4 · Multiple Choice

A bag gives P(red) = 3/8. A spinner gives P(red) = 40%. Which event is more likely?

A. The bag

B. The spinner

C. They are equal

D. There is not enough information
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Answer 4

B. The spinner.

3/8 = 0.375 = 37.5%, which is less than 40%.
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Question 5 · Short Answer

A fair spinner has six equal sections labelled R, R, B, B, B and G.

List the complete sample space and calculate P(blue).
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Answer 5

Sample space: {R, R, B, B, B, G}.

There are 3 blue sections out of 6.

P(blue) = 3/6 = 1/2.
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Question 6 · True or False

After 20 trials, experimental probability must be exactly equal to theoretical 

probability.

True or false?
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Answer 6

False.

Experimental results can vary, especially in a small sample. More trials usually make 

the proportion more stable, but an exact match is not guaranteed.
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Question 7 · Multiple Choice

Two fair dice are rolled. What is the probability that the sum is 7?

A. 1/36

B. 5/36

C. 1/6

D. 1/2
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Answer 7

C. 1/6.

Six of the 36 equally likely ordered outcomes have a sum of 7.

6/36 = 1/6.

PRE
VIE
W



Question 8 · Short Answer

A spinner lands on blue 18 times in 30 trials.

Write the experimental probability of blue as a simplified fraction, decimal and 

percentage.
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Answer 8

18/30 = 3/5 = 0.6 = 60%.
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Question Nine · Multiple Choice

In a sample, 4 out of 20 counters are orange. About how many orange counters 

would you expect in a group of 250?

A. 20

B. 40

C. 50

D. 80PRE
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Answer Nine

C. 50.

4/20 = 0.2, and 0.2 × 250 = 50.
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Question 10 · Short Reasoning

A spinner has 8 equal sections: 3 blue, 3 yellow and 2 green.

Player A wins on blue, Player B wins on yellow, and green means replay.

Is the game fair? Justify your answer.
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Answer 10

Yes. The game is fair.

P(Player A wins) = 3/8 and P(Player B wins) = 3/8.

The replay sections do not favour either player.
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Well Done!
Quiz complete!
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