
MAT 409 
Test #1 Name _________________  
60 points 
Impact on Course Grade: approximately 10% Score ________________ 

Solve each problem based on the information provided. It is not necessary to complete every 
calculation. That is, your responses may contain combinatorial notation. Include explanations as 
needed. 
You are to work alone on this test. You may not use anyone else's work nor may you refer to any 
materials as you complete the test. You may ask me questions. 
 
Evaluation Criteria 
You may earn up to 10 points on each of questions 1 through 6. For each question: 
• 6 points count toward a correct solution to the problem. I will evaluate the mathematics you use: 

o Is it accurate and appropriate? 
o Have you provided adequate justification? 

• 4 points count toward how you express your solution. I will evaluate how you communicate your 
results: 

o Is your solution clear and complete? 
o Have you expressed logical connections among components of your solution? 

 
The BONUS! is worth 6 points (3 points each). 

1. Seven cousins each have identical sets of eight wristbands. The wristbands are distinguished only by 
color. Each cousin has a yellow wristband, a green wristband, an orange wristband, a white wristband, 
a pink wristband, a blue wristband, a purple wristband, and a black wristband. 
 
(a) How many ways are there for the set of cousins to each choose and wear a wristband that is a 
different color from any chosen by the other cousins? (5 points) 

(b) At a recent family outing, six of the cousins were seen wearing the same color wristband while the 
remaining cousin wore a wristband of a different color. In how many ways could this have occurred? 
(5 points)



 

2. There are 6 Bloomington residents and 7 Normal residents on a committee. A subcommittee of 7 is 
to be formed from this group. 
(a) The subcommittee must have no less than three Bloomington residents and no less than three 
Normal residents. In how many ways can such a subcommittee be formed? (5 points) 

(b) Suppose, instead, that any selection from the committee can be used to form a subcommittee, as 
long as both cities are represented. In how many ways can such a subcommittee be formed? (5 points) 



 

3. Consider the letters in the word dermatoglyphic. 

(a) How many unique arrangements are there for the letters in this word? (2 points) 

(b) How many arrangements exist if each arrangement must begin with a vowel, including y as a 
vowel? (4 points) 

(c) How many arrangements exist if all consonants, including y as a consonant, must be kept together? 
(4 points)



 

4. Set X contains the following letters: {a,c,f,m,t}; set Y contains the following digits: {0,2,4,6}; set Z 
contains the following symbols: {Ω,®,&,∏,∑,¶}. 
(a) Luella chooses one item from among those contained in the three sets. How many choices does 
Luella have? (4 points) 

(b) Linus created a line-up of the 9 symbols from sets X and Y. His only requirement was that a 
positive integer must be at the beginning of his line-up or a vowel must be at the end of his line-up, but 
not both of those conditions at once. How many different line-ups are possible for Linus? (6 points)



 

5. An arbitrator listens to three different disagreements and responds to each disagreement in one of four different ways: 

SUPPORT PETITIONER (P), SUPPORT RESPONDENT (R), 
REMAIN NEUTRAL (N), ENCOURAGE LITIGATION (L) 

Here are two examples of how the arbitrator could have responded to the three disagreements: 

Example X Example Y 

• Disagreement #1: P 

• Disagreement #2: P 

• Disagreement #3: N 

• Disagreement #1: L 

• Disagreement #2: R 

• Disagreement #3: P 

(a) Example X and Example Y illustrate two different arbitrator responses to the three disagreements. 
Determine the total number of different ways the arbitrator could respond to the set of three 
disagreements. (5 points) 

(b) If we know that the arbitrator’s three-disagreements response includes at least one P (i.e., support 
petitioner), determine the total number of different ways the arbitrator could respond to the set of three 
disagreements. (5 points) 



 

6. A single shelf is to contain 12 different books, including 8 different paperback books and 4 different 
hardback books. 

(a) If the hardback books cannot in any ways be adjacent to each other, how many ways can the 
12 books be shelved? (5 points)  
(b) Suppose, instead, that the paperback books must remain together and the hardback books must 
remain together. Determine the number of ways to arrange the books on a single shelf under this 
restriction. (5 points)



 

BONUS!  
(A) Show that for any 5 points placed on a sphere, some hemisphere must contain 4 of the points. 
(3 points) 

(B) After attending the Tony Awards, a theatrical producer decides to invest $1,000,000 in one 
Broadway production each year so long as the number of flops in which she has invested does not 
exceed the number of hits. Assuming that each year's chosen production can be either a flop or a hit, 
and nothing else, determine the number of sequences of flops and hits that result in the producer 
continuing her investment strategy into the 7th year of productions. (3 points) 

 


