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I. Solve and submit the solutions to Questions 1-8. In all questions below, show your 

intermediate work. Make sure to attempt these questions without using a calculator. 

1) (10 points) How many subsets of a set with 100 elements have more than two elements?  

  



2) (5 points) A computer network consists of 10 computers. Each computer is directly 

connected to at least one of the other computers. Show that there are at least two computers 

in the network that are directly connected to the same number of other computers. 

  



3) (20 points) A coin is flipped ten times where each flip comes up either heads or tails. How 

many possible outcomes 

a) are there in total? 

b) contain exactly three heads? 

c) contain at least three heads? 

d) contain the same number of heads and tails? 

  



4) (10 points) Give a formula for the coefficient of xk in the expansion of (x + 1/x)100, where k is 

an integer. 

  



5) (10 points) Find the least number of cables required to connect eleven computers to five 

printers to guarantee that for every choice of five of the eleven computers, these five 

computers can directly access five different printers. Justify your answer.  

  



6) (20 points) How many strings of eight lowercase letters from the English alphabet contain 

a) the letter a? 

b) the letters a and b? 

c) the letters a and b in consecutive positions with a preceding b, with all the letters 

distinct?  

d) the letters a and b, where a is somewhere to the left of b in the string, with all the letters 

distinct? 

  



7) (10 points) What is the probability that Bo, Colleen, Jeff, and Rohini win the first, second, 

third, and fourth prizes, respectively, in a drawing if 80 people enter a contest and 

a) no one can win more than one prize. 

b) winning more than one prize is allowed.  

  



8) (25 points) What is the probability of these events when we randomly select a permutation of 

{1, 2, . . . , 𝑛} where n ≥ 4? 

a) 1 precedes 2. 

b) 2 precedes 1. 

c) 1 immediately precedes 2. 

d) n precedes 1 and n −1 precedes 2. 

e) n precedes 1 and n precedes 2. 

 

 






