
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. Set B contains the following digits: {1,3,5,7,9}; set C contains the following letters: {A,E,S,T,Z}; 
set D contains the following symbols: {∆,©,∞}. 
(a) Horace chooses one item from among those contained in the three sets. How many choices does 
Horace have? (3 points) 

(b) Inge imagined the 3-item sequences that could be created using first a digit from set B, next a letter 
from set C, and finally a symbol from set D. How many different 3-item sequences of this form could 
Inge create? (3 points) 

(c) Jorge created a line-up of the 8 symbols from sets C and D. His only requirement was that a vowel 
must be at the beginning of his line-up or a vowel must be at the end of his line-up, but not a vowel in 
both those positions. How many different line-ups are possible for Jorge? (4 points) 



 

2. There are 5 men and 6 women on a committee. A subcommittee of 5 is to be formed. 

(a) The subcommittee must have no less than two men and no less than two women. In how many 
ways can such a subcommittee be formed? (5 points) 

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



 

3. Consider the letters in the word aneuploidy. 

(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 consonant, including y as a 
consonant? (2 points) 

(c) How many arrangements exist if all vowels, including y as a vowel, must be kept together? (3 points) 

(d) How many 6-letter sets can be created using only the distinct letters in the word? (3 points) 



 

4. LuEllen approached her discrete mathematics instructor and showed her the following claims: 

(i) 6!+ 6!=12! (ii) 2!!1!=1! (iii) 8!= 8 " 7!  

 (a) State whether each claim is true or false. Show arithmetic work to support your response. (3 points) 

(i)  TRUE     FALSE   (circle one) 

 

 

 

 

 

(ii)  TRUE     FALSE   (circle one) (iii)  TRUE     FALSE   (circle one) 

 

(b) For each of the three numerical claims, write a generalization of that claim. (3 points) 

(i)  

 

 

(ii) (iii) 

 

 

(c) For each generalization you wrote for (b), determine whether it is true or false. If it is false, provide 
one counterexample to show that; if it is true, justify that the result holds in general. (4 points) 

(i)  TRUE     FALSE   (circle one) 

 

 

 

 

 

 

 

(ii)  TRUE     FALSE   (circle one) (iii)  TRUE     FALSE   (circle one) 



 

5. Five judges hear oral arguments and independently respond in one of three ways: 

SUPPORT, REFUTE, ABSTAIN 

Here are two examples of how the judges report their responses to an oral argument: 

Example A: 3-2-0 Example B: 3-2-0 

• Judge Voracious: REFUTE  

• Judge Waffler:  SUPPORT  

• Judge Xiantus:  SUPPORT 

• Judge Yeller:  SUPPORT 

• Judge Zeus:  REFUTE 

• Judge Voracious: SUPPORT 

• Judge Waffler:  REFUTE 

• Judge Xiantus:  REFUTE 

• Judge Yeller:  SUPPORT 

• Judge Zeus:  SUPPORT 

Comments 

• The summative response is the same for each example: 3-2-0 (3 support, 2 refute, 0 abstain, 
expressed in that order).  

• The examples show two different ways the judges independently responded, because at least 
one judge in the group responded differently to the two cases.  

(a) When only their summative response is considered, how many ways can the judges respond to an 
argument? (5 points) 

(b) When each judge's independent response is considered, how many ways can the group of judges 
respond to an argument? (5 points) 



 

6. Five pairs of shoes were in a single line in Jack’s closet. Each pair was a solid color and there were 
five different colors: Black, White, Brown, Red, and Green. Each pair contained a left shoe and a right 
shoe, each distinguishable from one another. 

(a) With no regard to matching pairs of shoes, how many ways exist for the single shoes to form a 
line? (3 points) 

(b) Suppose that four single shoes are chosen from these five pairs. How many ways exist for these 
four single shoes to contain only shoes for the left foot? (3 points) 

(c) Suppose that three single shoes are chosen from these five pairs. Of all the ways to select three 
single shoes, what portion of those will include exactly one matched pair of shoes? (4 points) 



 

BONUS!  
(A) Frank intends to invest his life savings of $200,000 in five mutual funds from a list of 20 such 
funds prepared by his mother, an investment banker. How many different investments are possible if 
Frank invests $20,000 in each of two funds, $40,000 in a third, and $60,000 in each of two remaining 
funds? 

(B) For some positive integer k, how many integers between 0 and 6k inclusive must you pick to be 
sure that at least one of them is odd? 


