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Final Exam

Please write only your name on the test sheet.
Place all work and answers on the blank sheets provided.

Computation
Evaluate each of the following expressions using the specificed algorithm or model.
The first three problems are in base five, but all other problems are in base ten.
(If you do not know the algorithm or model but can evaluate it another way, you may
do so for partial credit.)

1. 32five − 14five, base five blocks

2. 23five × 12five, lattice

3. 433five ÷ 3five, standard (give the quotient and remainder)

4. −2 − 3, charged-field model

5. 3 × −2, pattern model

6. −8 ÷ −4, charged-field model

7. 21
4
− 12

3
, fraction tiles

8. 31
2
÷ 2

3
, repeated subtraction picture

9. 3.29 + 1.74, expanded form

10. 3.25 ÷ 0.2, fraction form



Modeling
Explain the folowing word problems using an appropriate arithmetic model.
Draw a picture to accompany your explanation.

1. Alice has had two unicorns sign up for her basketball team so far. She needs five
unicorns total to have a full team. How many more unicorns must sign up?

2. Alice has six magic beanstalk seeds. She wants to put two seeds in each planter. How
many planters will she need?

3. Alice’s unicorns flew two miles and rested. After that, they flew three more miles. How
many miles did they fly in total?

4. Depending on the species, unicorns can be born with or without wings. Their horns
can also be white, silver, or gold. How many different-looking unicorns are there?

Short Answer
Provide a brief discussion for each question.

1. Let H be the set of people who like “Harry Potter” and L be the set of people who
like “The Lord of the Rings”.

(a) Draw a Venn diagram representing the expression H − L.

(b) Describe in words what people in the shaded region like and/or dislike. (Hint:
You may need to take about separate parts of your diagram separately to give a
good description.)

2. Suppose someone gives you an even integer e and an odd integer o.

(a) Is gcd(e, o) even or odd? How do you know?

(b) Is lcm(e, o) even or odd? How do you know?

(Hint: This is not a trick question. The answer to each question can be determined
even if you don’t know exactly what e and o are.)

3. Explain, in terms of fraction tiles, why 4999
5000

> 499
500

.

4. (a) Represent 2
27

as a decimal number.

(b) Represent 0.24 as a rational number in reduced form.

5. In a box of thirty-six jellybeans, eight of them are the gross black kind. In the following
two problems, assume the ratio of black jellybeans to total jellybeans stays the same.

(a) How many black jellybeans are in a box of sixty-three jellybeans?

(b) How many black jellybeans are in a box if there are 12.5% more (than the original
thirty-six) jellybeans total?


