
+ − × ÷

FOUNDATION & HIGHER
SAME AT  BOTH T IERS

mrandmrsmaths.co.uk

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class . . . . . . . . . . . . . . . . . . . . . . . . . . .

GCSE Mathematics – Higher Tier · Probability AO2 Paper

P7: Sample spaces
Reason with sample spaces and theoretical probability

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) Two fair dice are rolled. Show that P(total = 7) = 1
6

[Question 1: 2 marks]

2) Kim says there are 11 possible totals (2 to 12), so P(total = 7) = 1
11. Explain her mistake.

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

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

[Question 2: 2 marks]

3) Show that the probability of a head and a 6, when a coin is flipped and a dice rolled, is 1
12

[Question 3: 1 marks]
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[Question 9: 2 marks]

10) Show that the probability of at least one 6 with two dice is 11
36

[Question 10: 2 marks]

11) Explain why HT and TH are different outcomes when two coins are flipped.

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

[Question 11: 1 marks]

End of paper – 20 marks in total
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Answers and brief mark scheme

Q Answer Method / notes

1 Shown 6 out of 36 (M1); C1.

2 Explanation The totals are not equally likely (C2).

3 Shown 1 out of 12 (C1).

4 Explanation 6 doubles out of 36 (C2).

5 7 6 ways against 5 ways (M1); C1.

6 Shown Odd product needs both odd: 9
36 (M1); 1 − 1

4 (C1).

7 Explanation Counting assumes each outcome has the same chance (C2).

8 Shown HHT, HTH, THH (M1); out of 8 (C1).

9 Shown (1,4), (2,3), (3,2), (4,1) (M1); 4
24 (C1).

10 Shown 1 − 25
36 (M1); C1.

11 Explanation The coins are different, so first head or first tail is a different result
(C1).

Probability AO2 Paper P7: Sample spaces (20 marks) 44


