Midterm

Math 145, Spring 2019

Name:  oolubons

Student ID:

Every solution must contain an explanation written in words supporting your
numerical solution to receive credit.

You do not need to simplify numerical expressions for your final answers {e.g. you can
write 28 - 4! instead of multiplying out to 6144.)

If you need extra space for your solutions, there is an extra page at the back of the exam.
If you need extra space for any problem, write CONTINUED IN EXTRA SPACE on the
page where the problem is given to you. In the extra space write the problem number that
you are solving in that space.



Problem 1: 100 students are training to be chess champions. The top 10 of these 100
students are chosen for the finals and then these 10 are paired up to play each other in
5 games. The students only care about whether they are chosen for the finals and who
their opponent in the finals is. How many possible outcomes are there for the students who
become paired up in the chess finals?
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Problem 2: How many subsets of § = {1,2,3,4,5,6,7,8,9,10, 11,12} arc there which
contain at least one of the elements 3, 6, or 97
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Problem 3: A children’s doctor has a box of candy with 100 pieces of candy in it. Over
the course of the week, the doctor sees 50 children and each of them is allowed to take candy
from the box. Some children may take no candy, but each child is allowed to take as many
picces as they choose. At the end of the week if any candy is left, the receptionist takes it
home to her daughter. How many different ways are there for the candy to be distributed
to the 50 children in the doctor’s office plus the 1 receptionist’s daughter?
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Problem 4: There are n people working for a company. A new projeet will require a

team of some of these people. One of the members of the team must be the team leader, and

a diffoes o grother must be the assistant team leader. Show that the two sides of this equation count
the number of possible ways of choosing the team, its leader, and assistant leader.
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Problem 5: Let F, denote the nt" Fibonacci number defined by the initial values
Fi = F5 = 1 and the recurrence relation F,, = F,_, + Fr_a.
Prove that for every k& > 1, F}, is divisible by 3.
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