
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 or directed. 
 
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 6 points (3 points each). 
  



 

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

(a) Determine the value M that satisfies the equation 𝑃 34,11 = 𝑀 ⋅ 𝐶(34,11). 
  ______________  
 

(b) Determine the number of unique arrangements for the letters in the Moroccan city named 
CASABLANCA, the fifth largest city, by population, in Africa.  
  ______________  
 

(c) Consider the expansion of (e + n + g + l + i + s + h)12.    
 
(i) Determine the number of uncollected terms in the expansion.  ______________  

 
 
(ii) Calculate the value of P in the collected term Pe4g2i2s3h.  ______________  

 
 

(d) Use Pascal’s Formula to express C(40,12) + C(40,13) as a single combination.  
  ______________  

 
(e) Consider the equation T +V +W + X +Y + Z = 9 . 

 
(i) Determine the number of positive-integer solutions to this equation. 

  ______________  
 

(ii) Show one example of a non-negative-integer solution to this equation that is not a positive-
integer solution to this equation. 
  ______________  

  



 

2. Explain as needed. 
 

(a) Lucie drives a city taxicab during the summer. A client of hers, Kordova, always rides home in 
Lucie's taxicab. His apartment is 16 blocks north and 9 blocks east of the office building where 
he works. The streets between the office building and Kordova's apartment are laid out in a 
rectangular grid and all those streets are accessible to Lucie’s taxi. Determine the total number 
of 25-block paths from Kordova’s office building to his apartment. (5 pts)  
  ______________  

 
(b) Here’s a Google map showing a 

portion of downtown Salt Lake 
City, Utah. Lovannia walks from 
point A to point B. All city streets 
are accessible for walking except 
the 2-block stretch on 500 N 
running from Marion St. to N 
Chicago St. How many 7-block 
paths are accessible for Lovannia 
to walk from A to B? (5 pts)  
 
  ____________  

   



 

3. A statewide ballot includes 15 referendum questions. For each question, voters choose YES or NO 
to express their preference. Explain as needed. 
 

(a) How many different marked ballots could be submitted, given that a choice of YES or NO is 
made for each of the 15 questions? (3 pts) 

  ______________  
 

(b) How many different marked ballots could show 9 questions marked YES and 6 questions 
marked NO, given that a choice of YES or NO is made for each of the 15 questions? (3 pts) 
 
  ______________  

 
(c) If voters may abstain from choosing a response on any and all questions, how many different 

ballots could be submitted by voters? (4 pts) 
  ______________  



 

4. Consider the expansion of 𝑠 + 𝑡 + 𝑎 +𝑚 + 𝑝 + 𝑒 + 𝑑 !!!. Explanation required only for (b). 
 

(a) Determine the number of collected terms in the expansion. (4 pts)  ______________  
 

(b) How many unique collected terms in the expansion contain the product 𝑥!𝑦!, where x and y are 
distinct elements from the set {s,t,a,m,p,e,d} and h and j are positive-integer constants such that 
h + j = 999? Explain. (6 pts) 

  ______________  



 

5. A company named VEGANS has an internet advertising display showing the letters of its name, 
"VEGANS." Colors are used for each letter, and the colors may be repeated. On one particular day, for 
example, the colors might be BLUE, BLUE, RED, GREEN, GREEN, RED, and another day it might be RED, 
BLUE, GREEN, GREEN, BLUE, RED. Note that these two examples show two different color schemes. 
 
The company wishes to use a different color scheme for each of the 365 days in the year 2017. 
Determine the minimum number of colors that are required for this task. Explain. (10 pts) 
 
  ______________  
  



 

6. Uarso Pickee, a retired number theorist, has a particular love for the oatmeal-raisin cookies served at 
Blaise's Bistro. Every day, Monday through Saturday, Uarso has coffee at the Bistro and may or may 
not eat one or more oatmeal-raisin cookies. 
 

(a) Uarso decided he would consume exactly 10 oatmeal-raisin cookies per week at the Bistro, and 
would always eat at least one each day. Determine the maximum number of weeks Uarso could 
do this without repeating the same 6-day cookie-eating pattern. Explain. (5 pts) 
 
  ______________  

 
 

(b) For many weeks, Uarso followed the cookie-consumption pattern described in (a). Later, upon 
advice from his doctor, he changed his cookie-eating pattern. He decided to eat only and 
exactly 6 cookies per week (Mon-Sat), with two conditions: 

 
(i) It was okay, on one or more days of the week, to eat no cookies, and 
(ii) He could never eat all 6 cookies in one day. 
 

How many different weekly cookie-eating patterns could Uarso follow under these conditions? 
Explain. (5 pts) 
 
  ______________  
  



 

BONUS!  
 

(A) A display case in a jewelry store has 4 shelves. Each shelf can accommodate at most 10 stones. 
Determine the number of ways to show 10 diamonds in this display case if the diamonds are 
distinguishable. Explain. (3 pts) 
 

(B) Determine the number of 5-letter strings (words) that have distinct letters in alphabetical order 
(our 26-letter alphabet) such that the string starts with the letter H. Explain. (3 pts) 


