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Midterm Practice 

1. (Choice question 10, Unit 1) [10 points] The number of four letter words that can be 

formed from the letters in SASSABY (each letter occurring at most as many times as it 

occurs in SASSABY) is _______ 

(a) 78 (b) 90 (c) 108 (d) 114 (e) 120 

 

2. (Choice question 19, Unit 1) [10 points] Six light bulbs are chosen at random from 15 

bulbs of which 5 are defective. What is the probability that exactly one is defective? _______ 

(a) C(5, 1)C(10, 6)/C(15, 6) 

(b) C(5, 1)C(10, 5)/C(15, 6) 

(c) C(5, 1)C(10, 1)/C(15, 6) 

(d) C(5, 0)C(10, 6)/C(15, 6) 

(e) C(5, 0)C(10, 5)/C(15, 6) 

 

3. (Choice question 3, Unit 2) [10 points] In each case some information about a function is 

given to you. Based on this information, which function is an injection? _______ 

 

(a) f ∈ 6 
5, Coimage(f) = {{1}, {2}, {3}, {4}, {5}} 

 

(b) f ∈ 6 
6, Coimage(f) = {{1}, {2}, {3}, {4}, {5, 6}} 

 

(c) f ∈ 5 
5, f -1(2) = {1, 3, 5}, f -1(4) = {2, 4}} 

 

(d) f ∈ 4 
5, |Image(f)| = 4 

 

(e) f ∈ 5 
5, Coimage(f) = {{1, 3, 5}, {2, 4}} 

 

4. (Choice question 5, Unit 2) [10 points] The following permutation is in two line form: 

f=�1 2 3
8 6 4				

4 5 6
7 2 9				

7 8 9
1 3 5�. The permutation  g = (1, 2, 3) is in cycle form. Let h = fg 

be the composition of f and g. Which of the following is a correct cycle form for h? _______ 

 

(a) (1, 6, 9, 5, 2, 4, 7)(3, 8) 

(b) (1, 8, 3, 4, 7, 2, 6)(5, 9) 

(c) (1, 8, 3, 7, 4, 2, 6)(9, 5) 

(d) (1, 8, 4, 3, 7, 2, 6)(9, 5) 
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(e) (8, 6, 4, 7, 9, 1, 2)(3, 5) 

 

5. (Choice question 5, Unit 2) [10 points] The 16 consecutive points 0, 1, . . . , 14, 15 have 0 

and 15 converted to exterior box boundaries. The interior box boundaries correspond to 

the strictly increasing functions 1 ≤ x1 < x2 < x3 < x4 ≤ 14 in lex order. How many 

configurations of balls into boxes come before the configuration •| | | | • • • • • • • • • ? 

(Exterior box boundaries are not shown.)  ______ 

(a) �133 �, (b) �134 �, (c) �143 �, (d) �144 �, (e) �153 � 

 

 

 

6. (exercise 3.2, Unit 1) [10 points] How many 5 card hands contain a straight? A straight is 

5 consecutive cards from the sequence A,2,3,4,5,6,7,8,9,10,J,Q,K,A without regard to suit. 

 

 

 

 

7. (exercise 3.6, Unit 1) [10 points] In a distant land, their names are spelled using the 

letters A, I, L, S, and T. Each name consists of seven letters. Each name begins and ends with 

a consonant, contains no adjacent vowels and never contains three adjacent consonants. If 

two consonants are adjacent, they cannot be the same. An example of a name is LASLALS, 

but LASLASS and LASLAAS are not names.  

(a) List the first 4 names in dictionary order. 

(b) List the last 4 names in dictionary order. 

(c) How many names are possible? 

 

 

 

 

8. (exercise 4.13, Unit 1) [10 points] You have been dealt 4 cards and discover that you have 

3 of a kind; that is, 3 cards have the same face value and the fourth is different. For example, 
you may have been dealt 4♠ 4♥ 10♠ 4♣. The other three players each receive four cards, but 

you do not know what they have been dealt. What is the probability that the fifth card will 

improve your hand by making it 4 of a kind or a full house (3 of a kind and a pair)? 
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9. (exercise 2.4, Unit 2) [10 points] This exercise deals with powers of permutations. All our 

permutations will be written in cycle form. 

(a) Compute (1, 2, 3)300 

(b) Compute ((1, 3)(2, 5, 4))300 

(c) Show that for every permutation f of 5, we have f60 is the identity permutation. 

What is f61? 

 

 

 

 

 

 

 

10. (exercise 3.8, Unit 2) [10 points] Count each of the following 

(a) the number of multisets of size 6 whose elements lie in {a, b, c, d}, 

 

 

 

 

(b) the number of weakly increasing functions from 6 to 4, 

 

 

 

 

(c) the number of weakly decreasing ordered 6-lists made from 4, 

 

 

 

 

(d) the number of strictly increasing functions from 6 to 9. 

 

 

 

11. (bonus question, exercise 4.17, Unit 1) [10 extra points] Two points are selected 

uniformly at random on a stick of unit length. The stick is broken at these two points. What 

is the probability that the three pieces form a triangle? 

 

 


