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Statistics Answers to Flexbook Section 3.

1. Here are two tables of all sums obtained when 
the first table shows the events 
comprising Event B.

1.a. Two events A and B are independent if P(A) = P(A|B). We see that the probability 

of getting an odd sum from rolling 

The conditional probability P(A|B) says 
look at the second chart. The probability 

obtained the green highlighted outcomes illustrating event B, is P(A|B) = 

four of the five outcomes in event B are odd. 

In order to have independence, P(A) = P(A|B)

independence.

1.b. Mutually exclusive events are two events that have no outcomes in common
Events A and B have four outcomes in common
exclusive.

1 2 3 4
1 2 3 4 5
2 3 4 5 6
3 4 5 6 7
4 5 6 7 8
5 6 7 8 9
6 7 8 9 10

1 2 3 4
1 2 3 4 5
2 3 4 5 6
3 4 5 6 7
4 5 6 7 8
5 6 7 8 9
6 7 8 9 10
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of all sums obtained when two dice are rolled. The highlighting in 
the first table shows the events comprising Event A. The second shows the events 

A and B are independent if P(A) = P(A|B). We see that the probability 

of getting an odd sum from rolling two dices is P(A) = 
18 1

36 2
 .

The conditional probability P(A|B) says that we know that event B happened, so we now 
The probability of getting event A (an odd sum), given that we 

obtained the green highlighted outcomes illustrating event B, is P(A|B) = 

outcomes in event B are odd. 

In order to have independence, P(A) = P(A|B). In this case, 
1 4

2 5
 , so we do not have 

Mutually exclusive events are two events that have no outcomes in common
outcomes in common. Therefore, they are NOT mutually 

5 6
6 7
7 8
8 9
9 10
10 11
11 12

5 6
6 7
7 8
8 9
9 10
10 11
11 12
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The highlighting in 
comprising Event A. The second shows the events 

A and B are independent if P(A) = P(A|B). We see that the probability 

that we know that event B happened, so we now 
f getting event A (an odd sum), given that we 

obtained the green highlighted outcomes illustrating event B, is P(A|B) = 
4

5
, because 

we do not have 

Mutually exclusive events are two events that have no outcomes in common. 
NOT mutually 
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2. We want to find the probability that the TV does not fail when first used AND that it 
continues to work properly for the first year

P(Not Fail when first Used) × P(Works Properly for first year | Not Fail when first used) = 
(0.9)(0.99) = 0.891.

3.a. We want to determine the probability of the event (BBB)
independent, we can get the answer by simply multiplying the probabilit
P(BBB) = P(B) × P(B) × P(B) = (0.5)(0.5)(0.5) = 

3.b. We use the same procedure as in part (a)

3.c. Babies of the same gender will be either (BBB) OR (GGG)
will satisfy our condition that all three
Addition Rule. P(BBB or GGG) = P(BBB) + P(GGG) = 0.125 + 0.125) = 
these two events (BBB) and (GGG) are mutually exclusive, so we can use the simplified 
version of the Addition Rule.

4.a. Here is the Venn diagram:

4.b. P(A) = 60/100 = 0.6.
P(B) = 40/100 = 0.4.

P(A|B) = 0.5. Note that we are told that event B 
people in event B. Of those 40, 20 are also in event A, so P(A|B

P(B|A) = 0.33. We are given that event A happened, so we consi
in event A. Out of those 60 people, 20 of them are also in event B, and so P(B|A) = 
20/60 = 0.33.

P(A B) = 0.20. We use the Multiplication Rule:P(A
0.20.
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We want to find the probability that the TV does not fail when first used AND that it 
continues to work properly for the first year. We will use the Multiplication Rule:

when first Used) × P(Works Properly for first year | Not Fail when first used) = 

We want to determine the probability of the event (BBB). Since each event is 
independent, we can get the answer by simply multiplying the probabilities together
P(BBB) = P(B) × P(B) × P(B) = (0.5)(0.5)(0.5) = 0.125.

We use the same procedure as in part (a): P(GGG) = (0.5)(0.5)(0.5) = 

Babies of the same gender will be either (BBB) OR (GGG). Either of these results 
our condition that all three babies be the same gender. Therefore

P(BBB or GGG) = P(BBB) + P(GGG) = 0.125 + 0.125) = 0.25
these two events (BBB) and (GGG) are mutually exclusive, so we can use the simplified 

Here is the Venn diagram:

Note that we are told that event B happened, so we only consider 
Of those 40, 20 are also in event A, so P(A|B) = 20/40 = 0.5.

We are given that event A happened, so we consider only the 60 
Out of those 60 people, 20 of them are also in event B, and so P(B|A) = 

Multiplication Rule:P(A B) = P(A)×P(B|A) = 
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We want to find the probability that the TV does not fail when first used AND that it 
We will use the Multiplication Rule:

when first Used) × P(Works Properly for first year | Not Fail when first used) = 

Since each event is 
ies together. So 

P(GGG) = (0.5)(0.5)(0.5) = 0.125.

Either of these results 
Therefore, we use the 

0.25. Note that 
these two events (BBB) and (GGG) are mutually exclusive, so we can use the simplified 

happened, so we only consider the 40 
20/40 = 0.5.

der only the 60 people 
Out of those 60 people, 20 of them are also in event B, and so P(B|A) = 

B) = P(A)×P(B|A) = (0.6)(0.33) ≈ 
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P(AUB) =0.8. We use the Addition Rule:P(AUB) = P(A) + P(B) 
0.2 = 0.8.

P(A’) = 1 – P(A) = 1 – (0.6) = 0.4.

P[(AUB)’] = 0.20. Note that this asks for the probability that a person owns 
phone nor an iPad. There are 20 people
shown outside the circles in the Venn diagram.

P[(A B)’] = 0.80. This probability question asks for the num
the intersection of A and B. The intersection of A and B has 20 people, so there are 80 
people who are not in the intersection

5.a. P(Red Card) = 26/52 = 0.5.

5.b. P(Spade) = 13/52 = 0.25.

5.c. P(Face Card) = 12/52 = 3/13
in each of the 4 suits, and so there are 12 total face cards in the deck.

5.d. P(Red and Face Card) = P(Red 
(26/52) × (6/52) ≈ 0.058.

5.e. P(Heart and Queen) = P(Heart 
that there is only one card that is both a Heart and a 
the probability is 1/52. But let’
 Queen) = P(Heart) × P(Queen | Heart) = (13/52)(1/13) = 1/52.

5.f. P(Heart or Queen) = P(Heart U Queen
P(Heart) + P(Queen) – P(Heart 
Again, this problem can be solved without formulas:We want the probability of a heart or 
a queen. There are 13 hearts in the deck, and there are 4 queens in the deck, for a total 
of 17 cards. However, we have double
because of the double-counting
or a queen, or both. This answer agrees with the answer using the Addition Rule.

5.g. The events {the card is a club} and {the card is a jack} are 
because a single card can be both a club and a jack.

5.h. To determine independence, we have
two probabilities are equal, then the events are independent
13/52 = ¼ = 0.25. The conditional probability of a Club, given that a Jack was drawn, is 
also ¼ , because, of the four Jacks
events {the card is a club} and {the card is a jack} are 
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se the Addition Rule:P(AUB) = P(A) + P(B) - P(A B) = 0.6 + 

(0.6) = 0.4.

Note that this asks for the probability that a person owns 
There are 20 people (out of 100) who fit thesecriteria, and they are 

shown outside the circles in the Venn diagram.

This probability question asks for the number of people who 
The intersection of A and B has 20 people, so there are 80 

people who are not in the intersection. Thus, the probability is 80/100 = 0.80.

d Card) = 26/52 = 0.5.

.

P(Face Card) = 12/52 = 3/13. Note that there are 3 face cards (Jack, Queen, King) 
in each of the 4 suits, and so there are 12 total face cards in the deck.

P(Red and Face Card) = P(Red  Face Card) = P(Red)×P(Face Card | Red) = 

P(Heart and Queen) = P(Heart  Queen). The easy way to get this is to realize 
that there is only one card that is both a Heart and a Queen (the queen of hearts)

’s also show this by use of the Multiplication Rule:P(Heart 
Queen) = P(Heart) × P(Queen | Heart) = (13/52)(1/13) = 1/52.

P(Heart or Queen) = P(Heart U Queen). Use the Addition Rule:P(Heart U Queen) = 
P(Heart  Queen) = (13/52) + (4/52) – (1/52) = 16/52 = 4/13

Again, this problem can be solved without formulas:We want the probability of a heart or 
are 13 hearts in the deck, and there are 4 queens in the deck, for a total 

However, we have double-counted the queen of hearts, so we subtract 1 
counting. Thus, there are 16 card out of 52 that are either a heart 

This answer agrees with the answer using the Addition Rule.

The events {the card is a club} and {the card is a jack} are not mutually exclusive
because a single card can be both a club and a jack.

To determine independence, we have to show that P(Club) = P(Club | Jack)
probabilities are equal, then the events are independent. We know that 

The conditional probability of a Club, given that a Jack was drawn, is 
Jacks in the deck, one of them is a Club. Therefore, the 

events {the card is a club} and {the card is a jack} are independent.
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B) = 0.6 + 0.4 –

Note that this asks for the probability that a person owns neither a cell 
(out of 100) who fit thesecriteria, and they are 

ber of people who are not in 
The intersection of A and B has 20 people, so there are 80 

Thus, the probability is 80/100 = 0.80.

Note that there are 3 face cards (Jack, Queen, King) 

Face Card) = P(Red)×P(Face Card | Red) = 

The easy way to get this is to realize 
Queen (the queen of hearts). Thus, 

s also show this by use of the Multiplication Rule:P(Heart 

Use the Addition Rule:P(Heart U Queen) = 
(1/52) = 16/52 = 4/13. 

Again, this problem can be solved without formulas:We want the probability of a heart or 
are 13 hearts in the deck, and there are 4 queens in the deck, for a total 

, so we subtract 1 
Thus, there are 16 card out of 52 that are either a heart 

This answer agrees with the answer using the Addition Rule.

not mutually exclusive

to show that P(Club) = P(Club | Jack). If the 
We know that P(Club) = 

The conditional probability of a Club, given that a Jack was drawn, is 
Therefore, the 
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5.i. P(King | Spade) is 1/13,and P(King) = 4/52 = 1/13
we know that the events King and Spades are 

6. The correct answer is B. If P(A) is 0.3, then the maximum probability for event B 
would be 0.7, because the sum of probabilities cannot exceed 1.0
P(B) is less than 0.7, and so its probability can be less than 0.7 also

7. The correct answer is D. Choice A reminds us that when 
we can simply multiply their individual probabilities together to get the probability that 
both happen. Choice B reminds us that when 
B). Choice C is the same as choice B
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P(King | Spade) is 1/13,and P(King) = 4/52 = 1/13. The probabilities are equal, so 
we know that the events King and Spades are independent.

If P(A) is 0.3, then the maximum probability for event B 
would be 0.7, because the sum of probabilities cannot exceed 1.0. It is possible that 

its probability can be less than 0.7 also.

Choice A reminds us that when two events are independent, 
we can simply multiply their individual probabilities together to get the probability that 

Choice B reminds us that when two events are independent, P(A) = P(A | 
Choice C is the same as choice B. Therefore, all of the answer choices are correct.
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The probabilities are equal, so 

If P(A) is 0.3, then the maximum probability for event B 
It is possible that 

events are independent, 
we can simply multiply their individual probabilities together to get the probability that 

events are independent, P(A) = P(A | 
Therefore, all of the answer choices are correct.


