
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 use a calculator and no other electronic tools. You may 
ask me questions. 

Evaluation Criteria 
You may earn up to 10 points on each of questions 1 through 6. For each question: 
• Approximately 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? 

• Approximately 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? 

 
You can earn up to 8 points by responding to The BONUS! questions. 
  



 

1. Consider the 4-letter set L = {A,B,C,D}. 
 

(a) Determine the number of unique 2-letter subsets of L. (3 pts)  ___________________________________  
  

(b) How many unique arrangements exist of the letters in set L, assuming each letter appears 
exactly once? (3 pts) 

  ___________________________________  
 

(c) What fraction of all unique 6-letter words (nonsense “words” included) that can be created 
from L will contain exactly one D? (4 pts)  
  ___________________________________  
  
 

  



 

2. Consider Set K contains the following digits: {3,4,5,6,7,8}; set M contains the following letters: 
{D,E,F,G,H}; set P contains the following symbols: {+,→,∞,≠}. 
 

(a) A unique 3-character code is to be created using one digit from set K, one letter from set M, 
and one symbol from set P. If a letter must be the first character in any code, how many unique 
3-character codes can be created? (3 pts)  
  ___________________________________  
 

(b) Lynus drew on paper a single-row line-up of eight symbols from P. His line-up included 
3 of → and 5 of ∞. How many different 8-symbol line-ups that contain 3 of → and 5 of ∞ 
could Lynus create? (3 pts)  
  ___________________________________  

(c) Benji was asked to create a subset of set K. He could choose no more than one of each digit, 
his subset was required to contain at least one digit, and his subset could contain no more 
than 4 digits. How many different subsets could Benji create? (4 pts) 

  ___________________________________  
  

  



 

3. Consider the letters in the word SUBDERMATOGLYPHIC. Note that the letter Y is a vowel 
in this word! 

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

  ___________________________________  

(b) How many unique arrangements exist if each arrangement must begin and end 
with a vowel? (2 pts)  

  ___________________________________  
 

(c) How many unique arrangements exist if all consonants must be kept together? (3 pts) 

  ___________________________________  
  

(d) How many unique 8-letter subsets can be created using the letters in this word? (3 pts) 

  ___________________________________  
  



 

4. Radio stations in Cuba follow specific guidelines regarding the call letters for a station. 

• A radio station’s call name contains four letters of the alphabet. 
• The call name begins with CM. 

(a) Using these guidelines, how many different radio-station call names are possible if 
letters can be repeated in a call name? (3 pts) 

  ___________________________________  
  

(b) Using these guidelines, how many different radio-station call names are possible if 
no letter can occur more than once? (3 pts) 

  ___________________________________  
 

(c) The Cuban station Radio Encyclopedia, in Holguin, uses two call names: CMBQ and 
CHDA. If call-name guidelines in Cuba were to allow both CM and CH as the first two 
letters, and no letters can be repeated in a call name, how many different radio-station 
call names would be possible? (4 pts) 

  ___________________________________  
  

  



 

5. On the table is a pile of 11 mathematics books and 6 science books, all with different titles. The 
books are to be placed on one shelf. 

(a) If a book's title distinguishes it from other books: 

 (i) How many ways can the 17 books be shelved? (2 pts)   ___________________________________  
  

(ii) If no two science books may be adjacent, how many ways can the 17 books be shelved? (2 pts) 

  ___________________________________  

(b) If a book's subject (mathematics or science) is its only distinguishing property: 

(i) How many ways can the 17 books be shelved? (3 pts)   ___________________________________  
  

(ii) If all 11 mathematics books must remain together, how many ways can 
the 17 books be shelved? (3 pts) 

  ___________________________________  
  

 



 

6. Consider the expansion of 𝑝 + 𝑎 + 𝑛 + 𝑠 &'. 
 

(a) How many uncollected terms are there in this expansion? (3 pts)   ___________________________________  
  

 
(b) What is the coefficient of the collected term that contains the product 𝑝()𝑎*𝑛((𝑠+? (3 pts) 

 
  ___________________________________  
  

 
(c) Explain why every term in the expansion of 𝑝 + 𝑎 + 𝑛 + 𝑠 &' must be of the form 𝑝,𝑎-𝑛.𝑠/, 

with 𝑙 + 𝑖 + 𝑒 + 𝑡 = 40, where l, i, e, and t are non-negative integers not all 0. (4 pts) 



 

BONUS! 

(I) A game of Super-Dominoes is played with game pieces divided into three cells instead of the usual 
two. The set contains all possible triplets of values from triple blank to triple six, with no duplications. 
For example, the set does not include both 2-3-1 and 1-3-2 because these are simply reversals of each 
other. The set does contain both 2-3-1 and 3-1-2, however. How many pieces are in the set? (3 pts) 

(II) Exactly 10 chocolate chips are to be distributed at random into 9 chocolate-chip cookies. 
(i) In how many unique ways will this distribution result in at least two cookies each 

having at least 4 chips? (2 pts) 
(ii) What is the probability that at least two cookies each have at least 4 chips? (3 pts)  

 
  

 


