
CS 228, Probability Exercises I
Name:

Some questions are from Discrete Mathematics and It’s Applications 7e by Kenneth Rosen.

• What is the probability that a five-card poker hand does not contain the queen of hearts?

The problem is easier if we recognize that the probability that a hand does not contain the
queen of hearts is 1 minus the probability that it does. If E is the event that a hand contains
the queen of hearts then:

|S| =
(
52
5

)
(This is total number of possible hands.) |E| =

(
51
4

)
(We know that the hand

contains the queen of hearts, this expresses the number of ways we can choose other four
cards from the rest of the deck.)

Therefore, the probability we are intersted in is:

p(E) = 1−
(
51
4

)(
52
5

) = 1−
51!
4!47!
52!
5!47!

= 1− 51!

4!47!

5!47!

52!
= 1− 5

52
=

47

52

• What is the probability that a five-card poker hand contains two pairs?

There are
(
13
2

)
ways of picking the two values for the pairs.

There are
(
4
2

)
ways of choosing a specific pair for each value

There are
(
44
1

)
= 44 ways of selecting the final card. (It can’t be any of the eight cards from

of the same value as the two pairs.)

Therefore the total number of hands that contain two pairs is
(
13
2

)
2
(
4
2

)(
44
1

)
.

The desired probability is:
(132 )2(42)(

44
1 )

(525 )

• What is the probability that a fair die never comes up an even number when it is rolled 6
times?

Total number of ways for all dice to come up odd: 36.

Total number of possible oucomes for six dice throws: 66

So the desired probability is 36

66
= 1

64

We could also recognize that the probability of rolling an odd number on a single throw is
1/2, so that the probability of six consecutive odd throws is (1/2)6 = 1/64.
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• Find the probability of selecting exactly one of the correct six integers in a lottery, where
the order in which these integers are selected does not matter, from the positive integers not
exceeding 40.

Total number of possible ways of picking six numbers:
(
40
6

)
Total number of ways to pick exactly one of the selected numbers correctly:

(
6
1

)(
34
5

)
So the desired probabilty is:

(61)(
34
5 )

(406 )

• A pair of dice is loaded. The probability that a 4 appears on the first die is 2/7, and the
probability that a 3 appears on the second die is 1/2. All other outcomes for the two dice are
equally probable. What is the probability of 7 appearing as the sum of the numbers when
the two dice are rolled?

The missing quantity here is the probabilty of rolling a non-three on the second die. It is
(1/2)/5 = 1/10.

The following rolls will result in a 7:

1, 6 (probability: 1/7× 1/10 = 1/70 )
2, 5 (probability: 1/7× 1/10 = 1/70 )
3, 4 (probability: 1/7× 1/10 = 1/70 )
4, 3 (probability: 2/7× 5/10 = 10/70 )
5, 2 (probability: 1/7× 1/10 = 1/70 )
6, 1 (probability: 1/7× 1/10 = 1/70 )

Therefore the total probability is 15/70 = 3/14.
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