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4.4
Mutually Exclusive Events

AP Statistics



Probability and Random Variables
Rules

Probability rules

From the sample space , every
event obeys 0 ≤ P ≤ 1, summing to
1.

P(Ac) = 1− P(A)

P(A ∪ B) = P(A) + P(B)− P(A ∩ B)

Mutually exclusive events share
nothing, so P(A ∩ B) = 0 and the last
term drops.

A BA ∩ B



Probability and Random Variables
Geometric

Mutually Exclusive Events

S

A B
A ∩ B

intersection

A Venn diagram: the overlap is the intersection of two events



Probability and Random Variables
Geometric

Exam tips

A probability lies in [0, 1]; use the complement (1− P) and add mutually
exclusive events.
For independent events multiply; for “and/or” use the general addition and
conditional rules.
Expected value =

∑
(value × probability).

Recognise binomial (fixed n, two outcomes, constant p) and geometric settings.
Draw a tree or table for multi-stage problems and multiply along branches.
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4.4 Mutually Exclusive Events

Name: Class: Date: Total: 8 marks

KEY WORDS mutually exclusive互斥 • joint probability联合概率 • probability概率
• complement补

Objective
Build the skills to answer exam questions on mutually exclusive events.

You must be able to:

• describe the joint probability 联合概率 P (A ∩B)

• explain why two events are or are not mutually exclusive 互斥
• use that mutually exclusive (disjoint) events have P (A ∩ B) = 0

1 Key knowledge and worked examples
Study these first. Each one shows the method for a question type used later.

Joint probability
P (A ∩ B) is the probability that both A and B occur (the intersection).

Mutually exclusive events
Two events are mutually exclusive (disjoint) if they cannot happen at the same
time, so

P (A ∩ B) = 0.

For example, on one die roll, ”roll a 2” and ”roll a 5” are mutually exclusive.

2 Practice
2.1 State what P (A ∩ B) means. [1]

2.2 Define mutually exclusive events. [1]
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3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)

3.2 P (A ∩ B) is called the ______ probability. [1]

A conditional
B joint
C marginal
D complement

3.3 On one die roll, event A = ”roll a 3” and event B = ”roll a 6”.

(a) State whether A and B are mutually exclusive. [1]

(b) State P (A ∩B). [1]

(c) Find P (A). [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• the probability that both A and B occur

2.2

• events that cannot occur at the same time

2.3

• 0

3.1 B

• 0.

3.2 B

• joint.

3.3

(a)

• yes

(b)

• 0

(c)

• 1

6
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2.3 State P (A ∩B) for two mutually exclusive events. [1]

3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)
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A conditional
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C marginal
D complement
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(a) State whether A and B are mutually exclusive. [1]

(b) State P (A ∩B). [1]

(c) Find P (A). [1]
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2.3 State P (A ∩B) for two mutually exclusive events. [1]

3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)

3.2 P (A ∩B) is called the ______ probability. [1]

A conditional
B joint
C marginal
D complement

3.3 On one die roll, event A = ”roll a 3” and event B = ”roll a 6”.

(a) State whether A and B are mutually exclusive. [1]

(b) State P (A ∩B). [1]

(c) Find P (A). [1]

AP Statistics • 4.4 Mutually Exclusive Events 2

2.3 State P (A ∩B) for two mutually exclusive events. [1]

3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)

3.2 P (A ∩B) is called the ______ probability. [1]

A conditional
B joint
C marginal
D complement

3.3 On one die roll, event A = ”roll a 3” and event B = ”roll a 6”.

(a) State whether A and B are mutually exclusive. [1]

(b) State P (A ∩B). [1]

(c) Find P (A). [1]

AP Statistics • 4.4 Mutually Exclusive Events 2



AP Statistics

Exercises 3.1·3.2

2.3 State P (A ∩B) for two mutually exclusive events. [1]

3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)

3.2 P (A ∩B) is called the ______ probability. [1]

A conditional
B joint
C marginal
D complement

3.3 On one die roll, event A = ”roll a 3” and event B = ”roll a 6”.

(a) State whether A and B are mutually exclusive. [1]

(b) State P (A ∩B). [1]

(c) Find P (A). [1]

AP Statistics • 4.4 Mutually Exclusive Events 2

Solutions
Each answer shows the steps, then the result.

2.1

• the probability that both A and B occur

2.2

• events that cannot occur at the same time

2.3

• 0

3.1 B

• 0.

3.2 B

• joint.

3.3

(a)

• yes

(b)

• 0

(c)

• 1

6

AP Statistics • 4.4 Mutually Exclusive Events 3

2.3 State P (A ∩B) for two mutually exclusive events. [1]

3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)

3.2 P (A ∩B) is called the ______ probability. [1]

A conditional
B joint
C marginal
D complement

3.3 On one die roll, event A = ”roll a 3” and event B = ”roll a 6”.

(a) State whether A and B are mutually exclusive. [1]

(b) State P (A ∩B). [1]

(c) Find P (A). [1]

AP Statistics • 4.4 Mutually Exclusive Events 2

Solutions
Each answer shows the steps, then the result.

2.1

• the probability that both A and B occur

2.2

• events that cannot occur at the same time

2.3

• 0

3.1 B

• 0.

3.2 B

• joint.

3.3

(a)

• yes

(b)

• 0

(c)

• 1

6

AP Statistics • 4.4 Mutually Exclusive Events 3



AP Statistics

Exercise 3.3 (a)

2.3 State P (A ∩B) for two mutually exclusive events. [1]

3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)

3.2 P (A ∩ B) is called the ______ probability. [1]
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B joint
C marginal
D complement
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2.1
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2.3

• 0

3.1 B
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3.2 B

• joint.
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(a)

• yes
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Exercise 3.3 (b)

2.3 State P (A ∩B) for two mutually exclusive events. [1]

3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)

3.2 P (A ∩ B) is called the ______ probability. [1]

A conditional
B joint
C marginal
D complement

3.3 On one die roll, event A = ”roll a 3” and event B = ”roll a 6”.

(a) State whether A and B are mutually exclusive. [1]

(b) State P (A ∩B). [1]

(c) Find P (A). [1]
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Each answer shows the steps, then the result.
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• events that cannot occur at the same time

2.3

• 0

3.1 B
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3.2 B

• joint.

3.3

(a)

• yes
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• 0

(c)

• 1
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Exercise 3.3 (c)

2.3 State P (A ∩B) for two mutually exclusive events. [1]

3 Exam-style questions
3.1 Two mutually exclusive events have P (A ∩ B) = [1]

A 1

B 0

C 0.5

D P (A) · P (B)

3.2 P (A ∩ B) is called the ______ probability. [1]

A conditional
B joint
C marginal
D complement

3.3 On one die roll, event A = ”roll a 3” and event B = ”roll a 6”.

(a) State whether A and B are mutually exclusive. [1]

(b) State P (A ∩B). [1]

(c) Find P (A). [1]
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