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GCSE Mathematics – Higher Tier · Probability AO2 Paper

P8: Combined events
Reason with independent and dependent events and tree 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) Explain why you multiply probabilities to find P(A and B) for independent events.

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

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

[Question 1: 2 marks]

2) Show that the probability of two heads with two fair coins is 1
4

[Question 2: 1 marks]

3) P(rain) = 0.3 each day, independently. Kim says P(rain on both days) = 0.3 + 0.3 = 0.6. Explain
her mistake.
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[Question 3: 2 marks]
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4) Explain why the probabilities on the second set of branches change when sampling without re-
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5) A bag has 5 red and 3 blue balls. Two are taken without replacement. Show that P(both red) = 5
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[Question 5: 2 marks]

6) For the bag in question 5, show that P(at least one red) = 25
28

[Question 6: 3 marks]
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7) Explain why the probabilities on each set of branches from a point on a tree diagram add up to 1
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[Question 7: 1 marks]

8) P(pass A) = 0.8 and P(pass B) = 0.6, independently. Show that P(pass exactly one) = 0.44

[Question 8: 2 marks]

9) Two cards are taken from a pack without replacement. Are the events independent? Explain.
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10) Show that the probability of three 6s with three dice is 1
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[Question 10: 1 marks]
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11) Explain why P(A and B) can never be greater than P(A).
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Answers and brief mark scheme

Q Answer Method / notes

1 Explanation The fraction P(A) is taken of the fraction P(B) (C2).

2 Shown 1
2 × 1

2 (C1).

3 0.09 Should multiply (C1); adding could exceed 1 (C1).

4 Explanation Fewer items left (C1); and fewer of the first colour (C1).

5 Shown 5
8 × 4

7 (M1); C1.

6 Shown P(no red) = 3
8 × 2

7 = 3
28 (M1, M1); 1 − 3

28 (C1).

7 Explanation They cover all outcomes at that stage (C1).

8 Shown 0.8 × 0.4 + 0.2 × 0.6 (M1); C1.

9 No The first card changes what is left (C2).

10 Shown
(

1
6

)3
(C1).

11 Explanation A and B is part of A (C1); multiplying by a probability ⩽ 1 (C1).

Probability AO2 Paper P8: Combined events (20 marks) 5 Turn over5


