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Problems Using Both Addition and Multiplicative Laws

@ The addition law of probability states:

P(AU B) = P(A) + P(B) — P(AN B)
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Problems Using Both Addition and Multiplicative Laws

@ The addition law of probability states:
P(AUB) = P(A)+ P(B) — P(AN B)
@ The multiplicative law of probability for independent events states:

P(AN B) = P(A) - P(B)
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Problems Using Both Addition and Multiplicative Laws

@ The addition law of probability states:
P(AUB) = P(A)+ P(B) — P(AN B)
@ The multiplicative law of probability for independent events states:
P(AN B) = P(A) - P(B)

@ These laws are often used together to solve complex probability problems.
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.

@ The probability of the husband’s selection is %
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.
2

@ The probability of the husband’s selection is .

@ The probability of the wife’s selection is é

Bindeshwar Singh Kushwaha (PostNetwork Academy) Problems Using Both Addition and Multiplicative Laws



Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.

The probability of the husband’s selection is %

(]
@ The probability of the wife’s selection is é
@ Find the probability that:
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.

The probability of the husband’s selection is %

(]
@ The probability of the wife’s selection is é
@ Find the probability that:

e Both are selected.
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.
2

@ The probability of the husband’s selection is .
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.
2

@ The probability of the husband’s selection is .
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.

@ Solution:
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.
2

@ The probability of the husband’s selection is .
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.

Solution:
@ Let A: Husband is selected, B: Wife is selected.
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.
2

@ The probability of the husband’s selection is .
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.

Solution:
Let A: Husband is selected, B: Wife is selected.
@ Probability that both are selected:

P(AN B) = P(A) - P(B)
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.
2

@ The probability of the husband’s selection is .
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.

Solution:
Let A: Husband is selected, B: Wife is selected.
@ Probability that both are selected:

P(AN B) = P(A)- P(B) =

(GRS
ol =
N
[&]

@ Probability that at least one is selected:

P(AU B) = P(A) + P(B) — P(AN B)

Bindeshwar Singh Kushwaha (PostNetwork Academy) Problems Using Both Addition and Multiplicative Laws



Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.

The probability of the husband’s selection is %

o
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.

Solution:
Let A: Husband is selected, B: Wife is selected.
@ Probability that both are selected:

P(AN B) = P(A)- P(B) =

(GRS
ol =
N
[&]

@ Probability that at least one is selected:
P(AU B) = P(A)+ P(B) — P(AN B)

@ Substitute values:
2 10 5 2 13
P(AUB) = — =

25 25 ' 25 25 25

[SARS)

L1
5
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Example : Probability of Husband and Wife Selection

Problem:
@ A husband and wife appear in an interview for two vacancies for the same post.
2

The probability of the husband’s selection is .

o
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.

Solution:
Let A: Husband is selected, B: Wife is selected.
@ Probability that both are selected:

P(AN B) = P(A)- P(B) =

(GRS
ol =
N
[&]

@ Probability that at least one is selected:
P(AU B) = P(A)+ P(B) — P(AN B)

@ Substitute values:

2 10 5 2 13
P(AUB) = =

1
s T m w3

[SARS)

@ Answer:
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.

The probability of the husband’s selection is %

o
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.

Solution:
Let A: Husband is selected, B: Wife is selected.
@ Probability that both are selected:

P(AN B) = P(A)- P(B) =

(GRS
ol =
N
[&]

@ Probability that at least one is selected:
P(AU B) = P(A)+ P(B) — P(AN B)

@ Substitute values:
2 10 5 2 13

P(AUB) =

1
s T m w3

[SARS)

@ Answer:
@ Probability that both are selected: %
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Example : Probability of Husband and Wife Selection

Problem:

@ A husband and wife appear in an interview for two vacancies for the same post.

The probability of the husband’s selection is %

o
@ The probability of the wife’s selection is é
@ Find the probability that:

o Both are selected.

o At least one is selected.

Solution:
Let A: Husband is selected, B: Wife is selected.
@ Probability that both are selected:

P(AN B) = P(A)- P(B) =

(GRS
ol =
N
[&]

@ Probability that at least one is selected:
P(AU B) = P(A)+ P(B) — P(AN B)

@ Substitute values:
2 10 5 2 13

P(AUB) =

25 25 ' 25 25 25

L1
5

[SARS)

@ Answer:
@ Probability that both are selected: %
3

@ Probability that at least one is selected: %
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Example : Probability of Contradicting Statements

@ Problem:
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Example : Probability of Contradicting State

@ Problem:
@ A person X speaks the truth in 80
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Example : Probability of Contradicting State

@ Problem:
@ A person X speaks the truth in 80
@ Another person Y speaks the truth in 90
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.

Solution:
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.

Solution:
Let Tx: X speaks the truth, Fx: X lies.
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.

Solution:
Let Tx: X speaks the truth, Fx: X lies.
Let Ty: Y speaks the truth, Fy: Y lies.
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.

Solution:
Let Tx: X speaks the truth, Fx: X lies.
Let Ty: Y speaks the truth, Fy: Y lies.

The events where they contradict each other are:
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.

Solution:

Let Tx: X speaks the truth, Fx: X lies.

Let Ty: Y speaks the truth, Fy: Y lies.

The events where they contradict each other are:

o X speaks the truth and Y lies: P(Tx N Fy).
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.
Solution:

Let Tx: X speaks the truth, Fx: X lies.

Let Ty: Y speaks the truth, Fy: Y lies.

The events where they contradict each other are:
o X speaks the truth and Y lies: P(Tx N Fy).
o X lies and Y speaks the truth: P(Fx N Ty).
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.

Solution:
Let Tx: X speaks the truth, Fx: X lies.
Let Ty: Y speaks the truth, Fy: Y lies.
The events where they contradict each other are:
o X speaks the truth and Y lies: P(Tx N Fy).

o X lies and Y speaks the truth: P(Fx N Ty).

@ Calculate probabilities:
P(Tx) =08, P(Fx)=0.2, P(Ty)=0.9, P(Fy)=0.1

Bindeshwar Singh Kushwaha (PostNetwork Academy) Problems Using Both Addition and Multiplicative Laws



Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.
Solution:

Let Tx: X speaks the truth, Fx: X lies.

Let Ty: Y speaks the truth, Fy: Y lies.

The events where they contradict each other are:
o X speaks the truth and Y lies: P(Tx N Fy).

o X lies and Y speaks the truth: P(Fx N Ty).

@ Calculate probabilities:
P(Tx) =08, P(Fx)=0.2, P(Ty)=0.9, P(Fy)=0.1

@ P(Tx N Fy)=P(Tx)  P(Fy)=0.8-0.1=0.08.
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Example : Probability of Contradicting Statements

Problem:
A person X speaks the truth in 80
Another person Y speaks the truth in 90
Find the probability that they contradict each other when stating the same fact.
Solution:
Let Tx: X speaks the truth, Fx: X lies.
Let Ty: Y speaks the truth, Fy: Y lies.
The events where they contradict each other are:

o X speaks the truth and Y lies: P(Tx N Fy).

o X lies and Y speaks the truth: P(Fx N Ty).
@ Calculate probabilities:

P(Tx) =08, P(Fx)=0.2, P(Ty)=0.9, P(Fy)=0.1

@ P(TxNFy)=P(Tx) - P(Fy)=0.8-0.1 =0.08.
@ P(Fx N Ty)=P(Fx)-P(Ty)=0.2-0.9=0.18.

Bindeshwar Singh Kushwaha (PostNetwork Academy) Problems Using Both Addition and Multiplicative Laws



Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.
Solution:

Let Tx: X speaks the truth, Fx: X lies.

Let Ty: Y speaks the truth, Fy: Y lies.

The events where they contradict each other are:
o X speaks the truth and Y lies: P(Tx N Fy).

o X lies and Y speaks the truth: P(Fx N Ty).
@ Calculate probabilities:

P(Tx)=0.8, P(Fx)=0.2, P(Ty)=0.9, P(Fy)=0.1

@ P(TxNFy)=P(Tx) - P(Fy)=0.8-0.1 =0.08.
P(Fx N Ty) = P(Fx) - P(Ty) =0.2-0.9 =0.18.
@ Total probability of contradiction:

P(Tx N Fy)+ P(Fx N Ty) = 0.08 + 0.18 = 0.26
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.
Solution:

Let Tx: X speaks the truth, Fx: X lies.

Let Ty: Y speaks the truth, Fy: Y lies.

The events where they contradict each other are:
o X speaks the truth and Y lies: P(Tx N Fy).

o X lies and Y speaks the truth: P(Fx N Ty).
@ Calculate probabilities:

P(Tx)=0.8, P(Fx)=0.2, P(Ty)=0.9, P(Fy)=0.1

@ P(TxNFy)=P(Tx) - P(Fy)=0.8-0.1 =0.08.
P(Fx N Ty) = P(Fx) - P(Ty) =0.2-0.9 =0.18.
@ Total probability of contradiction:

P(Tx N Fy)+ P(Fx N Ty) = 0.08 + 0.18 = 0.26

@ Answer:
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Example : Probability of Contradicting Statements

Problem:

A person X speaks the truth in 80

Another person Y speaks the truth in 90

Find the probability that they contradict each other when stating the same fact.
Solution:

Let Tx: X speaks the truth, Fx: X lies.

Let Ty: Y speaks the truth, Fy: Y lies.

The events where they contradict each other are:
o X speaks the truth and Y lies: P(Tx N Fy).

o X lies and Y speaks the truth: P(Fx N Ty).
Calculate probabilities:

P(Tx)=0.8, P(Fx)=0.2, P(Ty)=0.9, P(Fy)=0.1

P(Tx N Fy) = P(Tx) - P(Fy) =0.8-0.1 =0.08.
P(Fx N Ty) = P(Fx) - P(Ty) =0.2-0.9 =0.18.
Total probability of contradiction:

P(Tx N Fy)+ P(Fx N Ty) = 0.08 + 0.18 = 0.26

Answer:
The probability that they contradict each other is 0.26.
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