
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 6 points, including 3 points for each question. 
  



 

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

(a) Simplify completely: 
! "#,%
&("(,))

. (2 pts) 

 _______________ 
 

(b) Determine the number of unique arrangements for the letters in the word HONEYBERRY. (2 pts) 
 
 
 _______________ 
 

(c) Consider the expansion of (r + a + f + t + s)14.    
 
(i) Determine the number of collected terms in the expansion. (1 pt) _______________ 

 
 
(ii) Consider the collected term 𝑪𝑟-𝑎"𝑓0𝑡𝑠3. (1 pt each) 

a. Determine the value of x so that this is a legitimate collected term. ____________ 
 
 
b. For that value of x, what is the value of the coefficient C? _______________ 

 
 
 

(d) Use Pascal’s Formula to express C(18,7) as the sum of two combinations. (1 pt) 
 
 
 _______________ 
 
 

(e) Consider the equation 𝑅 + 𝐴 +𝑀 + 𝐵 + 𝐿 + 𝐸 + 𝐷 = 8. (1 pt each) 
 
(i) Determine the number of positive integer solutions to this equation. 

 _______________ 
 
 
 

(ii) Determine the number of non-negative integer solutions to this equation. _____________
   



 

2. The letters in the set M={D,D,D,D,F,F,F,H,H,H,H,H} are to be used to create subsets 
that each have n members. We call these the n-element subsets of M. Explain as needed. 
 

(a) Determine the largest possible value for n in this situation. (3 pts) _______________ 
 
 
 

(b) Determine the total number of subsets that can be created from set M. (3 pts) _______________ 
 
 
 

 
(c) Of all the 5-element subsets of M, how many contain at least one of each letter? (4 pts) 

 
 

 _______________ 
 
 
 



 

3. This problem is about a collection of mathematics books and science books. There are 21 books in 
all, including 14 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 21 books be shelved on one linear shelf? (2 pts) ______________

  
 

(ii.) If no two mathematics books can be adjacent, how many ways can the 21 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 21 books be shelved, again, on one linear shelf? (2 pts) 
 
 _______________ 
 
 
(ii.) If all the mathematics books must remain together, how many ways can the 21 books 

be shelved? (3 pts) 
 
 _______________ 



 

4. Consider the expansion of 𝑚 + 𝑖 + 𝑐 + 𝑟 + 𝑜 + 𝑤 + 𝑎 + 𝑣 + 𝑒 "(#%. Explanation required 
only for (c). 
 

(a) Determine the number of uncollected terms in the expansion. (3 pts) _______________ 
 

 
(b) Determine the coefficient K for the collected term 𝐾𝑐"#)𝑟0%"𝑜G(H𝑤)#G. (3 pts) 

 
 _______________ 
 

(c) How many unique collected terms in the expansion contain the product 𝑛3J𝑢3L𝑡3M𝑠3N, 
where n, u, t, and s are distinct elements from the set {m,i,c,r,o,w,a,v,e} and each xi, i = 1,2,3,4, 
is a positive-integer such that x1 + x2 + x3 + x4 = 2018? Explain. (4 pts) 

 
 _______________ 



 

5. Elwood “Bull” Loney is a practicing vegan. He buys vegan pastries at Blaise's Bistro. Every 
weekday, Monday through Friday, Elwood has coffee at the Bistro and may or may not eat one or 
more vegan pastries. 
 

(a) Elwood’s purchase record indicates he has eaten exactly 7 vegan pastries each week for the 
past k weeks. If our only concern or distinction is about how many vegan pastries Elwood eats 
each day (not what variety of vegan pastry it is), determine the maximum number of weeks 
Elwood could eat exactly 7 vegan pastries each week without repeating the same 5-day pastry-
eating pattern. Explain. (5 pts) 
 _______________ 

 
(b) Based on advice from his cardiologist, Elwood changed his pastry-eating pattern. He decided 

to cut back, eating only and exactly 3 pastries each week (Mon-Fri), with one condition: He 
would never eat all 3 pastries in one day. 
 
How many different weekly pastry-eating patterns could Elwood follow under these 
conditions? Again, our only concern or distinction is about how many vegan pastries Elwood 
eats each day (not what variety of vegan pastry it is). Explain. (5 pts) 
 
 _______________ 

  



 

6. A public opinion poll of 1400 adults shows that: 

• 682 range from 20 to 30 years old 
• 467 are married females 
• 195 are married and are from 20 to 30 years old 
• 684 are female 
• 318 are females ranging in age from 20 to 30 years 
• 675 are married 
• 165 are married females ranging in age from 20 to 30 years 

(a) In this group of 1400 adults, how many were married males not in the 20- to 30-year old age? (3 pts) 

 
 _______________ 

(b) In this group of 1400 adults, how many unmarried females range in age from 20 to 30 years? (3 pts) 

 
 _______________ 

(c) The information above shows that 318 of the 1400 respondents were classified as “females ranging 
in age from 20 to 30 years.” This is an example of how a group of respondents were classified. 

The information above could also correctly include this description: 

174 of the respondents were classified as _?_. 

State the entire classification that will correctly complete this statement. (4 pts) 

 _______________ 
 

  



 

BONUS! Provide appropriate explanation for your responses! 

A bag contains a virtually unlimited supply of green chips, black chips, pink chips, white chips, and 
orange chips. Chips of any one color are indistinguishable from each other. 

a) Chips are drawn from the bag without looking until a set of 30 chips is assembled. Of all the 30-chip 
sets we could create, how many have at least three chips of each color? (3 pts) 

 _______________ 

b) Chips are drawn from the bag without looking until a set of 50 chips is assembled. Of all the 50-chip 
sets we could create, how many have chips of exactly three colors in them? (3 pts)  

 _______________ 


