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Example |\

3. A car park attendant loses the name tags for a set of seven car keys, so hands out
the keys randomly when the seven owners return.

(a) How many ways are there of returning the keys? [1]

(b)  How many ways are there of returning the keys so that nobody receives their
own keys? 2]

(¢) How many ways are there of returning the keys so that at least two people
receive their own keys? [2]
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This que: concerns andard 52-card pack of cards.
(a)  What is the probability that a 7-card hand c ns exactly one ace? [2]

(b) How many 7-card hands contain four cards with the same value (e.g. four
threes)? 1]

(c) How many 7-card hands n four cards of one suit, and three cards of a
differ uit? [2]

(d) How big does a hand need to be to guarantee that it will contain at least
three cards of the same suit? [1]
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ExeenPle 2

3. Consider the alphabet A = {0,1}.

(a) How many words over A are there of length 57 1]
(b) How many words over A are there of length 10 with exactly 5 0s and 5 1s?  [1]
(¢) Prove that the number of words over A containing exactly a Os and b 1s is

equal to the number of solutions to the equation y; + y2 + -+ - + yp+1 = @ in

non-negative integers. [3]
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