
MAT 409 
Test #2 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 (factorials, exponents, 
combinations, permutations). 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. You may use a calculator, but no other 
technology tools. 
 
Evaluation Criteria 
Each of questions 1 through 6 is worth 10 points. Some questions have more than one part. For each 
question and each part, a point assignment is indicated at the end of each question. 
 
Some questions require explanation and some do not. Read carefully and ask me if you need help in 
determining whether an explanation is required. 
 
For questions requiring explanation: 

• Approximately 60% of the points revolve around 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 40% of the 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 10 points, including 3 points for (A), 3 pts for (B-i), an 4 pts for (B-ii). 
  



 

1. Write the correct answer on the blank provided. No explanation or justification required. (2 pts each) 
 

(a) Determine the value K that satisfies the equation 𝑃 21,9 = 𝐾 ⋅ 𝐶(21,9). 
  ______________  
 

(b) Determine the number of unique arrangements for the letters in the place name 
KEKERENGU†. Do not consider the footnote symbol!  
  ______________  
 

(c) Consider the expansion of (a + r + t + s)9.    
 
(i) Determine the number of uncollected terms in the expansion.  ______________  

 
 
(ii) Calculate the value of W in the collected term Wa2r3t3s.  ______________  

 
 

(d) Use Pascal’s Formula to express C(12,5) – C(11,5) as a single combination.  
  ______________  
 
 

(e) Consider the equation A+B+C +D+E +F +G = 5 . 
 
(i) Determine the number of non-negative integer solutions to this equation. 

  ______________  
 

(ii) Show an example of a positive-integer solution to this equation.  ______________  
  

                                                
†	  Kekerengu	  is	  a	  small	  New	  Zealand	  settlement	  halfway	  between	  the	  township	  of	  Ward	  and	  the	  mouth	  of	  the	  Clarence	  River.	  

 



 

2. The letters in the set L={A,A,A,B,B,B,B,C,C} are to be used to create subsets that each have 
k members. We call these the k-element subsets of L. Explain as needed. 
 

(a) State the range of values possible for k in this situation. (5 pts)  ______________  
 
 

(b) Determine the total number of subsets that can be created from set L. (5 pts)  ______________  



 

3. This problem is about a collection of mathematics books and science books. There are 13 books in 
all, including 4 science books. No book can be both a science book and a mathematics book. Explain 
as needed. 
 

(a) In this set of mathematics books and science books, suppose a book's title distinguishes it from 
all other books in the collection. 
 
(i.) How many ways can the 13 books be shelved on one linear shelf? (2 pts) ______________ 

  
 

(ii.) If no two science books can be adjacent, how many ways can the 13 books be shelved? 
(3 pts) 

  ______________  
 
 

(b) Now suppose that a book's subject (mathematics or science) is its only distinguishing property. 
 
(i.) How many ways can the 13 books be shelved, again, on one linear shelf? (2 pts) 
 
  ______________  
 
 
(ii.) If all 4 science books must remain together, how many ways can the 13 books be shelved? 

(3 pts) 
  ______________  



 

4. Consider the expansion of 𝑝 + 𝑜 + 𝑠 + 𝑡 + 𝑎 + 𝑔 + 𝑒 !"#$. Explanation required only for (d). 
 

(a) Determine the number of uncollected terms in the expansion. (2 pts)  ______________  
 

(b) Determine the number of collected terms in the expansion. (2 pts)  ______________  
 

(c) Determine the coefficient C for the collected term 𝐶𝑝!!"𝑡!!"𝑔!"#. (2 pts)  ______________  
 

(d) How many unique collected terms in the expansion contain the product 𝑥!𝑦!𝑧!, where x, y, 
and z are distinct elements from the set {p,o,s,t,a,g,e} and h, j, and k are positive-integer 
constants such that h + j + k = 2014? Explain. (4 pts) 

  ______________  



 

5. Norton Morton has played a musical instrument for the Melton Memorial Marching Musicians for 
31 consecutive seasons. During those seasons, Norton Morton claims to have played the trumpet, the 
trombone, and the tuba. In fact, he remembers and it can be verified that he has played each of those 
instruments in no less than 5 seasons of service to the Melton Memorial Marching Musicians. 
 
If Norton Morton played exactly one instrument in any one season, and he only played the instruments 
indicated above, how many different possibilities exist for the number of seasons Norton Morton has 
played each instrument? Explain. (10 pts) 
 
  ______________  
  



 

6. A game of super-dominoes is played with pieces partitioned into three cells instead of the usual two. 
The set contains all possible triplets of values from triple blank (some domino players call this triple 
zero) to triple eight, with no duplications. For example, this set does not include both 3-4-2 and 2-4-3 
because these are simply reversals of each other. The set does contain 4-5-2, however. 
 
How many pieces are in this set of super-dominoes? Explain. (10 pts) 

 

 
 

  ______________  
  

  
 
 
 

 



 

BONUS!  
 

(A) President John Kennedy was well known for his heroic efforts in World War II. During his 
career in politics, including service in Congress and as President, he developed a reputation for 
using war stories in his speeches. In fact, those who knew him best claim he told exactly 4 war 
stories per speech. They also claim that, in the 5004 speeches in which he told exactly 4 war 
stories, he never once repeated the same 4 stories in the exact same order. 
 
What is the minimum number of war stories Kennedy must have had at his disposal in order 
for those claims to be true? Explain. (3 pts) 
 

(B) Connie’s Coffee Corner has 9 counter seats in a straight line. Each morning the same three 
distinct grouchy people come to Connie’s for coffee and refuse to speak to each other until 
finishing one fresh cup of Connie’s coffee. 
 
(i.) How many different ways can these three grouchy customers first occupy the 9 seats so 

that no two are in adjacent seats? Do not be concerned about any other people seated at 
the coffee bar. Explain. (3 pts) 

 
(ii.) Repeat question (i) for k distinct grouchy people at a counter with n seats. Explain any 

restrictions on the relationship between k and n. Explain. (4 pts) 


