
CS1800 Fall 2019 Midterm Questions
Please write all answers on the corresponding answer booklet, be sure to write
your name on the back of every sheet. For your answers, you do not need to
simplify beyond multiplication and division. Problems marked with a ‘*’ are
harder and expected to take additional time. Please be sure to attempt every
problem.

Problem 1 - 10 points

Consider the hexadecimal number 1D8(16)

i. (3 points) Convert the number to binary.

ii. (3 points) Convert the number to decimal.

iii. (4 points) Convert the number to base 6.

Problem 2 - 10 points

Consider the following circuit.

A

B

C
D

i. (3 points) Write the boolean formula for this circuit without any simplification.

ii. (4 points) Simplify the boolean formula using boolean laws such as commutative, associative,
distributive, DeMorgan’s etc.
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iii. (3 points) Redraw the simplified circuit.

Problem 3 - 10 points

Attending this year’s All Hallow’s Eve Convention are 13 witches, 4 warlocks, 12 vampires, and 7
goblins. Dr. Frankenstein is setting up the various breakout sessions. He needs to partition the
group of participants into 3 different, disjoint sessions (Session A, Session B, Session C) each with
12 members. (Witches, warlocks, vampires, and goblins are all distinguishable.)

i. (4 points) How many different ways can Dr. Frankenstein assign the sessions?

ii. (3 points) A representative from the warlocks called Dr. Frankenstein and insisted that
they all be placed in the same session. Given this new information how many ways can Dr.
Frankenstein assign the sessions?

iii * (3 points) Dr. Frankenstein has settled on the breakout assignments. In Session C he has
assigned 2 goblins, 2 vampires, 4 witches, and 4 warlocks. In this session he needs to create
2 groups of size 4, a red team and a blue team, for a planned exercise. According to monster
law, no goblin can be in the blue group and no vampire can be in the red group. How many
different ways can he assign members to the red group and the blue group?

Problem 4 - 8 points

Three treasure chests have been confiscated from a band of pirates. The first chest contains 4 rubies,
6 diamonds, and 2 emeralds; the second chest contains 8 rubies, 4 diamonds, and 6 emeralds; the
third chest contains 5 rubies, 5 diamonds, and 5 emeralds. The investigation team begins to
catalogue the stolen jewels. A chest is chosen at random and a random jewel is selected.

i. (4 points) What is the probability a diamond is picked?

ii. (4 points) Now suppose that a diamond was picked, what is the probability it came from the
third chest?

Problem 5 - 12 points

The following questions all consider the set of natural numbers between 1 and 10 inclusive.

i. (2 points) Using set builder notation, write this set.

ii. (4 points) How many subsets of size three contain only even numbers

iii. (3 points) How many subsets of size three contain only even numbers, but not 2 and 4 both?

iv * (3 points) How many sequences of length 15 with elements from the set are never decreasing?
For example, 1,1, 2, 2, 2, 3, 5, 5, 5, 5, 5, 6, 7, 8, 10 is one such sequence. (Hint: Notice that
a sequence is determined only by count and value, the example is two 1s, three 2s, one 3, five
5s, one 6, one 7, one 8, and one 10. The sum of the counts must be 15.)
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