
MAT 409 
Quiz #2 Name _______________  
20 points (5 pts each) and 2 bonus points 
Impact on Course Grade: approximately 2%-3% Score _______________  

Show appropriate combinatorial evidence to fully support your solutions! 

Review your responses. Do your solutions seem reasonable? Are labels included if necessary? 

(1) Respond to each of questions (a) through (c). While you may show steps leading to your 
solution, you do not need to generate written explanations for (a) through (c). (1 pt each blank) 

 
(a) What value K satisfies the equation 𝑃 20,7 = 𝐾 ∙ 𝐶(20,7)? ___________________  
 
  
(b) How many distinct arrangements exist for the letters in the word TARAMASALATA? 
 ____________________  
 
(c) Consider the expansion of 𝑓 + 𝑟 + 𝑎 +𝑚 + 𝑒 + 𝑠 34: 

(i) Determine the number of collected terms. ____________________   
 
(ii) Determine the coefficient R in the collected term 𝑅𝑎6𝑚4𝑠7.  

 ____________________  
  

(iii) How many unique collected terms in the expansion are of the form 𝑁𝑣:𝑤<𝑥>𝑦, 
where v, w, x, and y are distinct elements from the set {f,r,a,m,e,s}? 

 
 ____________________  

 
(2) Referring to the letters in the word abstemiously, solve each of the following problems. 
Each problem is independent and separate from the others. Consider the letter y as a vowel 
throughout this problem! 
 

(a) How many unique arrangements of the letters in this word do not begin nor end with a 
vowel? (3 pts)  

 ____________________  
 
 
 
(b) How many unique arrangements can be made if exactly three consonants must be 

adjacent to each other? (4 pts) 

 ____________________  
 
 
 
(3) How many unique solutions are there for the equation 𝑐 + 𝑜 + 𝑢 + 𝑛 + 𝑡 + 𝑠 = 31, if each 
variable is a non-negative integer? (3 pts) 

 ____________________  
  



 

Review your responses. Do your solutions seem reasonable? Are labels included if necessary? 

(4) Cylinia teaches code-breaking for an international espionage agency. She referred to one of 
her recent report submissions during a training session. 

 

(a) Must this list of code words contain duplicates? Explain. (2 pts) 
(b) Suppose the list of letters in item (i) above is altered so that the list contains 
N unique letters. Determine the largest value for N such that your response to 
question (a) changes. Explain. (3 pts) 

 
 
 
 
 
 
 
 
 
 
 
 
 

BONUS! (3 pts) 
Consider unique positive integers containing m digits that are composed only of the digits 2,3, 
or 5. How many such positive integers contain all three of the digits 2, 3, and 5 at least once?  

A European government had intercepted an electronic communication and 
asked Cylinia to analyze it after they discovered it contained code words. The 
communication showed a lengthy list of 5-character code words. Cylinia 
determined that: 

(i) Each code word was created from a set of 20 characters that 
included 10 letters of the alphabet (a,b,c,d,e,f,g,h,j,k) and the 
ten digits (0,1,2,3,4,5,6,7,8,9). 

(ii) A code word could contain either letters or digits or both letters and 
digits. 

(iii) In any one code word, no character appeared more than once. 
(iv) The list contained 1.1 million code words. 


