
MAT 409 
Test #3 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. You may refer to one or more 
sheets showing general difference tables, and you must turn in such information with your test 
responses. You may not refer to any other materials as you complete the test. You may ask me 
questions. You may use a calculator, but no other technology tools. You may not make internet 
connections, search the web, or use any sort of mental telepathy. 
 
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. 
 
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 7 points, including 4 points for (I) and 3 pts for (II). 

  



 

1. Write the correct answer on the blank provided. No explanation or justification is required. (10 pts total) 
 

(a) Determine the value M that satisfies the equation ! ",$
%

= 𝐶(9,7). (2 pts) 
 _______________ 
 
 
 

(b) Consider the word BIVOUACKED. (2 pts each) 
 

(i) Determine the number of unique arrangements for the letters in this word. ____________
  

 
 
 
 
(ii) Suppose the consonants in this word must be kept non-adjacent. How many 

unique arrangements of the letters are there under this condition? 
 _______________ 

 
 
 

(c) Consider the word STRENGTHLESSNESS. (2 pts each) 
 

(i) Determine the number of unique arrangements for the letters in this word. 
 _______________ 
 
 
 
(ii) How many unique arrangements of the letters are there if the arrangement must begin and 

end with the letter T and all letters S must be kept together? 
 
 _______________
  

  



 

2. For this problem, consider a standard deck of 52 playing cards. 
 

(a) How many unique hands of 5 cards exist? (2 pts) 
  _______________ 
 
 
 
 

(b) How many ways can 5 cards be dealt to a card player? (2 pts) ______________________  
 
 
 
 
 

(c) A 5-card hand that contains 3-of-a-kind of one card value and 2-of-a-kind of a different card 
value is called a full house. For example, a hand with 4♥, 4♠, 4♦, and 7♥, 7♣ (“three 4’s and 
two 7’s,” called fours over sevens) is a full house. How many different full-house 5-card hands 
are possible? (3 pts) 

 
 _______________ 
 
 
 
 
 
 
 

(d) How many ways are there for two players to have a total of k cards? It is permissible that the 
two players may not each have the same number of cards. (3 pts) 

 
 _______________ 



 

3.  
(a) A recurrence relation is defined by tn = 3tn-1 – 4tn-2, with t1 = 2 and t2 = 7, n ≥ 3. Compute and 

label terms t3 through t6 for this recurrence relation. (2 pts) 
 
  ______________________________________________________________________ 
 
 
 

(b) Write a recursive representation for the sequence of values 2,19,189,1889,…, assuming the 
pattern continues. Be sure to consider initial conditions. (2 pts) 
 
  _________________________________ 
 
 

Here are rows 1 through 5 of a triangular array of values. Row 2, for instance, contains the values 4, 9, 
and 16. 

 
 

(c) Let E(n) represent the number of values in Row n. Create an explicit representation for E(n), 
assuming the table continues as started here. Use your result to determine E(20). (2 pts)  

 
 _______________ 
 
 

(d) Let L(n) represent the right-most value in Row n. Create an explicit representation for L(n), 
assuming the table continues as started here. (2 pts)  

 _______________ 
 
 
 

 
(e) Let C(n) represent the value of the nth element in the middle column. We have C(1) = 1, 

C(2) = 9, and so on.  Create an explicit representation for C(n) or a recursive representation 
for C(n), assuming the table continues as started here. Clearly indicate the type of 
representation you have created. (2 pts)  

 _______________ 
  



 

4. A local bed-and-breakfast inn has 6 unique rooms, each with a distinctive color-coded decor. 
One day 5 friends arrive to spend the night at the inn. There are no other guests at the inn that 
night. The friends can room in any arrangement they wish, with the restriction that no more than 
2 friends stay in any one room. (10 pts) 

(a) Indicate the fewest number of rooms needed and the maximum number of rooms needed 
for these 5 friends under the conditions described here. (4 pts) 

 _______________ 
 

 

 

(b) In how many ways can the innkeeper assign her guests to the rooms? (6 pts) _______________ 

  



 

5. 
An international gathering of climate scientists included speakers of a variety of languages. 
 

LANGUAGE(S) 
SPOKEN 

NUMBER OF 
SCIENTISTS 

Spanish 25 
French 24 
German 15 

Spanish and French 8 
German and Spanish 6 
German and French 7 

Spanish, French, and German 4 
  

 
(a) If there are at least 55 scientists at this gathering, determine the minimum number of scientists 

who speak none of these three languages.  (5 pts)   
 
 _______________ 
 
 
 
 
 
 
 
 
 
 

(b) Determine the number of ways to distribute k identical ping-pong balls into n different boxes. 
Indicate any and all assumptions or conditions under which you solve the problem. (5 pts) 

 
 _______________ 

  



 

6. Lonny has been thinking about Mother’s Day. Lonny decided to buy single-stem carnations at the 
local flower shop. When Lonny visited the shop, he found that the shop had the following inventory of 
single-stem carnations. We assume that within each color group, the flowers are indistinguishable: 

COLOR 

NUMBER OF 
SINGLE-STEM 

CARNATIONS IN 
STOCK 

Maroon (M) 8 
Yellow (Y) 12 
White (W) 4 

 
(a) Write a generating function that Lonny can use to help determine the number of ways Lonny 

could get n single-stem carnations from the available inventory. Do not expand your 
generating function! (2 pts) 

  _____________________________________________________  
 
 

(b) Given the available inventory described above, State the range of values possible for n. (2 pts) 
 
 _______________ 
 
 
 

(c) Suppose we have in front of us the expansion of the generating function you wrote in (a). 
Describe how would you use that expansion in order to determine the number of ways to 
get 12 single-stem carnations. (3 pts) 

 
 
 
 
 
 
 

(d) In attempting to solve this problem, a former student applied the knowledge and experience he 
had developed for solving equations over non-negative integers, and the combinatorial 
calculations associated with such solutions. For problem (c), the student wrote 

M + Y + W = 12 

and correctly calculated the number of non-negative integer solutions to this equation. Is this an 
acceptable and appropriate strategy for solving this counting problem? Explain. (3 pts) 

  



 

BONUS! Provide complete and appropriate evidence to support your responses. 

(I) Cindy arrives at an airport that has 12 gates arranged in a straight line with exactly 100 feet 
between adjacent gates. Cindy’s departure gate is assigned at random. After waiting at that 
gate, Cindy is told the departure gate has been changed to a different gate, again at random. 
Let the probability that Cindy walks 400 feet or less to the new gate be a fraction ,

-
 where 

m and n are relatively prime positive integers. Calculate m + n. (4 pts) 

 

(II) Return to the table of values on page 3. Let S(n) 
represent the sum of the values in Row n of the 
table. Create an explicit representation for S(n), 
assuming the table continues as started here. (3 pts) 

 

 


