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What will we learn?

Represent probability as a fraction, decimal and percentage.

Calculate expected frequency.

Run repeated trials and record relative frequency.

Explain why observed and expected results can differ.PRE
VIEW



Probability measures 

likelihood
Probability measures chance from 0 to 1.

0 = impossible = 0%

1 = certain = 100%

Every probability belongs somewhere between.PRE
VIEW



Chance language on the 

scale
0 — impossible

about 0.25 — unlikely

0.5 — even chance

about 0.75 — likely

1 — certainPRE
VIEW



One probability, three forms

1/4 = 0.25 = 25%

3/5 = 0.6 = 60%

3/4 = 0.75 = 75%

The form changes, but the chance stays the same.PRE
VIEW



Build a sample space

Fair die: P(roll above 4)

Favourable outcomes: 5 and 6 → 2 outcomes

Total equally likely outcomes: 6

P = 2/6 = 1/3 ≈ 0.333 ≈ 33.3%PRE
VIEW



Complements make a whole

An event and its complement cover every outcome.

P(event) + P(not event) = 1

Example: P(rain) = 35%

P(no rain) = 65%PRE
VIEW



Expected frequency

expected frequency = probability × number of trials

It predicts a count before an experiment.

It is an expectation, not a guarantee.
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120 fair die rolls

For any face of a fair die:

P(face) = 1/6

120 × 1/6 = 20

We expect each face about 20 times, not exactly 20.PRE
VIEW



Relative frequency

relative frequency = observed frequency ÷ total trials

Example: 13 heads in 40 tosses

13 ÷ 40 = 0.325 = 32.5%
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Expected and observed

Fair-coin theory: 50% heads

Observed: 13 heads in 40 tosses = 32.5%

Difference: 17.5 percentage points

Chance variation explains the gap.PRE
VIEW



Variation in small samples

Small samples can look uneven.

A fair process may still produce streaks or clusters.

Variation does not automatically mean the process is unfair.
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More trials, more stability

As trials increase, random fluctuations have less influence on the 

overall proportion.

Relative frequency usually becomes more stable and tends to 

move closer to theory.PRE
VIEW



Independence and streaks

Five tails in a row does not make heads ‘due’.

For a fair coin, each toss is independent.

P(heads on the next toss) = 1/2 = 50%.
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Two-dice sums

Two dice have 36 ordered outcomes.

Sum 7: 6 combinations

Sum 2: 1 combination

Sum 12: 1 combination

Therefore, 7 is more likely than 2 or 12.PRE
VIEW



Digital simulations

A digital spinner or dice simulator can run hundreds of trials 

quickly.

Record every outcome count.

Divide by the total trials to find relative frequency.PRE
VIEW



Compare trial sizes

Suppose sum 7 occurs:

12/100 = 12%

78/500 = 15.6%

169/1,000 = 16.9%

Theory ≈ 16.7%; the larger samples are more stable here.PRE
VIEW



Plan an experiment

1. Define the sample space.

2. Calculate theoretical probabilities.

3. Choose enough trials.

4. Record outcomes accurately.

5. Compare observed and expected results.PRE
VIEW



Review your reasoning

1. Convert 3/5 to a decimal and percentage.

2. Find expected sixes in 120 die rolls.

3. Why are 500 trials usually more stable than 20?

4. After five tails, what is P(heads next)?PRE
VIEW



Well Done!
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Question 1
What is P(rolling a 3 on a fair six-sided die)?

A. 1/3

B. 1/6

C. 1/2

D. 5/6PRE
VIEW



Answer 1

B. 1/6

There is one favourable face out of six equally likely faces.
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Question 2

True or false?

0.75, 3/4 and 75% represent the same probability.
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Answer 2

True.

0.75 = 3/4 = 75%.
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Question 3

A bag has 3 blue and 2 yellow counters.

Give P(blue) as a fraction, decimal and percentage.
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Answer 3

3/5 = 0.6 = 60%
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Question 4
If P(rain) = 35%, what is P(no rain)?

A. 35%

B. 50%

C. 65%

D. 75%PRE
VIEW



Answer 4

C. 65%

100% − 35% = 65%.
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Question 5

True or false?

After four tails in a row, heads is more likely on the next fair toss.
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Answer 5

False.

The next fair toss remains independent, so P(heads) = 1/2.
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Question 6

How many sixes are expected in 120 fair die rolls?
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VIEW



Answer 6

120 × 1/6 = 20

We expect about 20 sixes.

PRE
VIEW



Question 7
Which result is closest to an expected 50:50 split?

A. 8H/2T in 10

B. 506H/494T in 1,000

C. 14H/6T in 20

D. 75H/25T in 100PRE
VIEW



Answer 7

B. 506H/494T in 1,000

That is 50.6% heads and 49.4% tails.

PRE
VIEW



Question 8

True or false?

The probabilities of all possible outcomes in a complete chance 

experiment add to 1.
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Answer 8

True.

A complete set of outcomes represents 100% of the chance.
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Question 9
Which total is most likely with two fair six-sided dice?

A. 2

B. 6

C. 7

D. 12PRE
VIEW



Answer 9

C. 7

Six ordered pairs make 7, more than any other total.
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Question 10

Why do larger numbers of trials usually produce more stable 

relative frequencies?
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Answer 10

Random variation has less influence on the overall proportion, so 

results tend to move closer to theoretical probability.
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Well Done!
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