
MATH 105 TEST 3 Name:

CHAPTER 2 FALL 2011

DIRECTIONS: This is an in-class, closed-book, closed-notes exam. You have the full
class period in which to take it. All cell phones must be turned off and put inside your bag.
Answer each question as thoroughly as possible, and make sure that you write in complete
sentences on all problems. No one-word answers are acceptable unless specifically noted.
Partial credit will be given for portions of a problem being done correctly.

1. Find the product of three and one-hundred forty-two doing your work entirely in
Mayan. Remember that multiplication is repeated addition and that addition is “push
together.” Show your steps as requested below:

a) The factors written in Mayan are: b) The multiplication problem
written as repeated addition is:

3 142

c) Addition as “push together”: d) Show your regrouping below:

d) The product (in proper Mayan) is:



2. Choose either EGYPTIAN, ROMAN, or BABYLONIAN (circle the name of the
system you have chosen) and answer the following questions about that system:

a) Was it a place-value (i.e. positional) system? Circle one: YES NO

b) Did this system have a zero? Circle one: YES NO

c) What was the base of this system?

d) Write our number 1234 in the system you have chosen.

e) List the symbols in this system (as far as we went in class), and give their values:

TEACHING ALGORITHMS

3. Use the place-value chart below to find the product of three and one-hundred
forty-two. Clearly show any regrouping. Then use the space below the chart to describe
how you would carry this out with concrete objects to show a child, and end with an
appropriate concluding statement.

hundreds tens ones



4. Use the repeated subtraction algorithm for division (by powers of ten) to find the
quotient of 2081 and 9. Write your answer using the Euclidean Algorithm in the blank
provided. (HINT: Turn your paper side-ways to give yourself a longer space in which to do
the division.)

5. Use the modified rectangular area model of multiplication to find the products
a) 321 × 543 and b) (2x + 3)(x − 5). Show your work and conclude with an appropriate
“so” statement.

a) b)

6. Given the base-ten number one-hundred twenty-three, convert it into each of the bases
below:

base 2 base 5 base 12



Marvin Martian was angry when Bugs Bunny stole the
Illudium Q-36 Explosive Space Modulator and thus
kept him from blowing up Earth. He becomes angrier,
however, when he comes across people who cannot do
math his way. Since he has four fingers on each hand, he
does his math in base four. Do the following problems
accurately (and entirely) in base four so that he is not
tempted to create more Martians to hunt you down!

Note that all numbers given in the rest of the problems on this test are already written in

base four and that you need to work with them in base four without converting to base ten.

7. It takes you 32, 133 hours to fly from earth to Mars in order to meet up with Marvin,
but once you get there you find that he is exploring a large asteroid that is a 3, 132 hour
flight from where you’ve landed. You take off again to meet him. How many total hours
will you have spent flying?

8. You want to rent a small U-drive flying saucer from Marvin so that you don’t have to
keep using the large NASA craft that you used to leave Earth behind. You’ll be visiting for
23 months, and he is charging you t 132 per month (where t is the Martian monetary
unit). How much will you pay total?



9. As you prepare for your return trip you are flying home from the asteroid rather than
Mars itself. If Mars is 12301λ from earth and the asteroid is 3132λ from earth (where λ is
the standard Martian unit of length for inter-planetary travel), how much shorter is your
return trip than the first leg of your original trip (from earth to Mars)?

10. You realize just before take-off that you are out of fuel. Marvin has enjoyed your stay
so much since you are able to do math with him in base four, that he offers you free
Martian fuel (which is measured in griks). Martian fuel is far more efficient than the fuel
that NASA uses. How many λs to the grik do you get it you need 12 griks of Martian fuel
to get home? If you get a remainder and need to round, round up.

HINT: Create a multiplication table to help you on problem 10. By the way, you did

remember, didn’t you, that all numbers in the last four problems were in base four? So you

know that 12 is “one-two base four” and not “twelve,” right? And 23 is “two-three base

four” and not “twenty-three” - and so on. . .


