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GCSE Mathematics – Higher Tier · Probability AO2 Paper

P2: Expected outcomes and fairness
Reason about randomness, fairness and expected outcomes

20 marks · about 30 minutes · Non-calculator · AO2 (reason, interpret and communicate)

Answer every question in the space given. Show every step of your reasoning – most marks are for clear working
and explanation. Diagrams are not drawn to scale unless the question says otherwise.

1) Explain why expecting 20 sixes in 120 rolls of a fair dice does not mean there will be exactly 20

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 1: 2 marks]

2) In a game you win if you roll a 6 and lose otherwise. Is the game fair? Explain.
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[Question 2: 2 marks]
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3) A game costs £1 a go. The probability of winning £4 is 1
5. Show that the expected profit for the

organiser from 100 goes is £20.

[Question 3: 2 marks]

4) Kim says that if she flips a coin 4 times she will get exactly 2 heads. Explain why she might not.
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[Question 4: 1 marks]

5) Two dice are rolled. Ali wins if the total is 7. Bea wins if the total is 2 or 12. Show that the game is
not fair.
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[Question 5: 2 marks]

6) Explain how you could change the rules in question 5 to make the game fair.
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7) P(red) = 0.3 for a spinner. Show that you would expect 15 reds in 50 spins and explain why the
actual number may be different.
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11) Explain why 10 flips are not enough to tell whether a coin is biased.
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Answers and brief mark scheme

Q Answer Method / notes

1 Explanation Expected is a long-run average (C1); results vary (C1).

2 No P(win) = 1
6 ̸= 5

6 (C2).

3 Shown Takings £100, expected payout 20 × $4 = $80 (M1); C1.

4 Explanation Each flip is random (C1).

5 Shown 6
36 and 2

36 (M1); unequal (C1).

6 Explanation e.g. Bea wins on 2, 3, 11 or 12 (6 ways) (C2).

7 Shown 0.3 × 50 (M1); random variation (C1).

8 Explanation Expected value 1, but he could win 0, 1, 2, . . . (C2).

9 Explanation Every item is equally likely to be picked (C1).

10 Shown Expected win 1
6 × 3 = 50p (M1); equals the cost (C1).

11 Explanation Small samples vary a lot (C2).

Probability AO2 Paper P2: Expected outcomes and fairness (20 marks)5 Turn over5


