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Learning Goals

We are learning to:

list complete sample spaces

compare equal and unequal chances

run trials and use frequency as evidencePREVIEW



Chance Language

Impossible — cannot happen

Unlikely — happens less often than not

Even chance — equally likely to happen or not

Likely — happens more often than not

Certain — must happenPREVIEW



Build a Sample Space

1. Name the chance experiment.

2. List every possible outcome.

3. Check that none are missing or repeated.

That complete list is the sample space.PREVIEW



Equally Likely

Outcomes are equally likely when each has the same chance.

A fair coin: {heads, tails}

A fair die: {1, 2, 3, 4, 5, 6}

Equal sections on a fair spinner have equal chances.PREVIEW



Unequally Likely

Outcomes are unequally likely when chances differ.

A bag with 6 blue and 2 yellow counters favours blue.

List all outcomes, then count those supporting each event.

More favourable outcomes means a greater theoretical chance.PREVIEW



Probability as a Fraction

Probability = favourable outcomes ÷ total possible outcomes

A fair die: P(even) = 3/6 = 1/2

Ten equal sectors, four red: P(red) = 4/10 = 2/5

Use fractions between 0 and 1.PREVIEW



The Probability Line

0 means impossible; 1 means certain.

1/2 marks an even chance.

Values nearer 0 are less likely.

Values nearer 1 are more likely.

Place events using evidence, not guesswork.PREVIEW



Cards and Chance

A standard deck has 52 cards: 4 suits of 13.

There are 26 red and 26 black cards.

P(heart) = 13/52 = 1/4

P(face card) = 12/52 = 3/13

Check whether events overlap before adding counts.PREVIEW



Two Dice: Outcomes

Two dice create 6 × 6 = 36 ordered outcomes.

Totals are not equally likely.

A total of 7 has 6 combinations; a total of 2 has 1.

Use a 6-by-6 sample-space table to count each total.PREVIEW



Repeated Experiments

Choose a chance experiment and prediction.

Run many trials using the same method.

Record each result with a tally.

Frequency = number of times an outcome occurs.

More trials usually reveal a steadier pattern.PREVIEW



Expected and Observed

Theoretical probability predicts what should happen.

Experimental probability uses what did happen.

Experimental probability = frequency ÷ number of trials

Small-sample results can differ and still be reasonable.PREVIEW



Independent Trials

Each fair coin toss, die roll or spinner turn starts afresh.

Previous results do not change the next trial.

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

This is independence.PREVIEW



Is the Game Fair?

A fair game gives players equal chances under the rules.

List the winning outcomes for every player.

Compare theoretical chances before playing.

Then test with repeated trials and review the frequencies.PREVIEW



Investigation Challenge

Design two experiments: one equal, one unequal.

Predict each outcome using fractions.

Run at least 30 trials for each experiment.

Compare prediction with observed frequency.

Explain any difference using probability language.PREVIEW



Well Done!

PREVIEW
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QUESTION 1

Which is the complete sample space for one fair die roll?

A  {1, 2, 3, 4, 5}

B  {0, 1, 2, 3, 4, 5}

C  {1, 2, 3, 4, 5, 6}

D  {odd, even, prime}PREVIEW



ANSWER 1

C  {1, 2, 3, 4, 5, 6}

These are all six possible outcomes, with none missing.

PREVIEW



QUESTION 2

True or false?

A fair spinner has four equal sections:

red, blue, green and yellow.

Each colour is equally likely.PREVIEW



ANSWER 2

TRUE

Equal sections on a fair spinner give equal chances.

PREVIEW



QUESTION 3

A fair die is rolled.

What is P(number greater than 4)?

Give the fraction in simplest form.

PREVIEW



ANSWER 3

Outcomes greater than 4: {5, 6}

P(number greater than 4) = 2/6 = 1/3

PREVIEW



QUESTION 4
A fair spinner has 8 equal sectors:

5 blue, 2 yellow and 1 red.

A  All colours are equally likely

B  Red is most likely

C  Blue is most likely

D  Yellow is impossiblePREVIEW



ANSWER 4

C  Blue is most likely.

Blue covers 5 of the 8 equal sectors, so P(blue) = 5/8.

PREVIEW



QUESTION 5

True or false?

A fair coin lands tails four times in a row.

Heads is now more likely on the next toss.

PREVIEW



ANSWER 5

FALSE

Each toss is independent, so P(heads) stays 1/2.

PREVIEW



QUESTION 6

One card is chosen at random

from a standard 52-card deck.

What is P(heart)?

Give the fraction in simplest form.PREVIEW



ANSWER 6

There are 13 hearts in 52 cards.

P(heart) = 13/52 = 1/4

PREVIEW



QUESTION 7
Two fair dice are rolled.

Which total is most likely?

A  2

B  5

C  7

D  12PREVIEW



ANSWER 7

C  A total of 7

It has 6 of the 36 ordered outcomes, more than any other total.

PREVIEW



QUESTION 8

True or false?

If a spinner has P(blue) = 1/2,

exactly 10 of the next 20 spins

must be blue.PREVIEW



ANSWER 8

FALSE

Ten blue spins are expected, not guaranteed.

Observed frequency can vary.

PREVIEW



QUESTION 9

Team A rolls a 6 in 8 of 40 trials.

Team B rolls a 6 in 16 of 100 trials.

Which is closer to theoretical P(6) = 1/6?

Show the comparison.PREVIEW



ANSWER 9

Team A: 8/40 = 0.20

Team B: 16/100 = 0.16

Theoretical: 1/6 ≈ 0.167

Team B is closer.PREVIEW



QUESTION 10

A fair die is rolled once. Which game is fairest?

A  Player 1 wins on 1; Player 2 otherwise

B  Player 1 wins on odd; Player 2 on even

C  Player 1 wins on 1–4; Player 2 on 5–6

D  Player 1 wins on 6; Player 2 on 1PREVIEW



ANSWER 10

B  Odd versus even

Each player has 3 of the 6 equally likely outcomes,

so each has probability 1/2.

PREVIEW



Well Done!
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