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GCSE Mathematics – Higher Tier · Probability AO2 Paper

P6: Sets and Venn diagrams
Reason with systematic listing, sets and Venn diagrams

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) ξ = {1, 2, ... , 10}, A = even numbers, B = multiples of 3. Show that A ∩ B = {6}

[Question 1: 2 marks]

2) Explain the difference between A ∩ B and A ∪ B.
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[Question 2: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 1 Turn over
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GCSE Mathematics – Higher Tier · Probability AO2 Paper

P6: Sets and Venn diagrams
Reason with systematic listing, sets and Venn diagrams

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.
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3) Kim says n(A ∪ B) = n(A) + n(B) always. Explain her mistake.
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7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.
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8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3

7) A coin is flipped and a dice is rolled. Show that there are 12 possible outcomes.

[Question 7: 2 marks]

8) Explain why listing outcomes systematically helps.

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

[Question 8: 1 marks]

9) Spinner X has 1 to 3 and spinner Y has 1 to 4. Show that there are 12 possible pairs.

[Question 9: 2 marks]

10) Can A ∩ B be empty? Explain what this means.

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

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

[Question 10: 2 marks]

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 3 Turn over3



mrandmrsmaths.co.uk

11) Show that three coins have 8 possible outcomes.

[Question 11: 2 marks]

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

Q Answer Method / notes

1 Shown A = {2, 4, 6, 8, 10}, B = {3, 6, 9} (M1); C1.

2 Explanation ∩: in both (C1); ∪: in either (C1).

3 Explanation Elements in both are counted twice (C2).

4 Shown 18 + 15 − 8 = 25 (M1); 30 − 25 (C1).

5 Explanation Everything not in A (C1).

6 Explanation The overlap is in both circles (C1); subtract it once (C1).

7 Shown 2 × 6 or list (M1); C1.

8 Explanation None are missed or repeated (C1).

9 Shown 3 × 4 (M1); C1.

10 Yes Mutually exclusive: no elements in common (C2).

11 Shown 2 × 2 × 2 or list (M1); C1.

Probability AO2 Paper P6: Sets and Venn diagrams (20 marks) 5 Turn over5


