
CS206 Homework # 3 Due Sept. 29, 2020

1. Suppose that 5 percent of football players take steroids. Suppose also that there is a blood
test, such that 98 percent of the people taking steroids test positive, and 12 percent of the
people who do not take steroids also test positive. (These are the false positives.) Joe is a
football player whose blood test comes back positive. What is the probability that Joe is
taking steroids?

2. Use Stirling’s formula to show that
(

2n
n

)
is approximately 4n/

√
πn.

3. How many elements are in the set {x : 106 ≤ x < 107 and the base-10 representation of x has
no digit used twice}?

4. Consider the sample space consisting of all numbers in the set {x : 106 ≤ x < 107}, with all
elements having equal probability. Let A be the event that the base-ten representation of x
has no two consecutive digits the same. What is the probability of A?

5. Let there be n men and n women. How many different ways can they be paired up into
heterosexual couples? In how many different ways can they be placed in a line, alternating
sexes? In how many different ways can they be arranged around a round table, with nobody
placed next to someone of the same gender? (For the last part of this problem, two arrange-
ments differ if and only if there is someone whose left or right neighbor is different in the two
arrangements.)

6. Twelve volleyball players are at a party. In how many ways can they be divided up into two
teams of six each? Explain your answer.

7. What is the coefficient of x18y32 in (x + y)50?

8. What is the coefficient of x18y32z25 in (x + y + z)75? How many monomials appear in the
expansion of (x + y + z)75?

9. A drawer has 10 pairs of gloves. If I grab 5 gloves at random, what is the probability that I
pick at least one right glove and one left glove?

10. A man has 10 keys, only one of which fits his door. He tries them successively (sampling
without replacement). What is the probability that he opens his door on the first try? On the
second? On the jth, for j ≤ 10? If the man is drunk and samples his keys with replacement,
what is the probability that he opens his door on the second try? On the third?

Extra credit Let 1 ≤ k ≤ p−1, where p is prime. Show that
(

p
k

)
is a multiple of p. What if p is not prime?
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