
MATH 105 FINAL EXAM STUDY GUIDE FALL 2013

COMMENTS: I just finished writing your exam and wanted to provide you with a list
of things to be absolutely sure to know as you prepare. I am hoping this will help you focus
your studies, as preparing for a cumulative exam in a transfer-level mathematics class can
be a daunting task!

PROBLEM SOLVING STRATEGIES - Review the techniques we learned in chapter one
such as looking for a pattern, using a list, drawing a picture, stating and solving a simpler
problem, etc.

ALL ABOUT ZERO - Zero is profoundly important! It is also trickier than it seems.
Without it we could not have a place-value system. It’s more than a place-holder, though.
What happens when zero is used in division? What happens when zero is used as an
exponent? Why do we call zero the additive identity? What is the ‘zero-product property?’

THE PROOF THAT
√

2 IS IRRATIONAL - This will definitely be asked and will be
worth 10 of the 200 points. Make sure you’ve got this.

PROPERTIES - This class is about the structure of mathematics, and it is structured on
properties - commutative, associative, transitive, distributive, closure, density, identity,
inverse, etc. Make sure you know all of these. There will be particular emphasis on density,
identity and inverse.

CLOCK ARITHMETIC - Know how to do arithmetic on any clock you are given. Be able
to find additive and multiplicative identities and inverses on any clock. Know for which
numbers division is or is not defined on a particular clock.

BASES - Be able to add, subtract, multiply or divide in any base. Know generally how
base systems work - how you determine the place values, how many digits there are in any
given base, how to write a number in its own base, how to deal with bases larger than base
10, etc.

DIVISIBILITY - Be able to determine if a number if prime or composite. Be able to use
divisibility tests to find divisors of a number. Be able to prime factorize numbers. Be able
to tell how many factors a number has. Be able to find LCMs and GCDs.

WHY?! - Be able to explain any WHY situation we covered - including but not limited

to the following: Why can we scoot decimals over when we divide? Why is 1 not a prime
number? Why is a negative times a negative a positive? Why can’t we divide by zero?
Why is 0.9 = 1? Why does a negative exponent move a number to the ‘bottom’ of a
fraction? Why do we invert and multiply when we divide? ETC.!

FRACTIONS, DECIMALS AND PERCENTS - Be able to convert from any one of these
forms to any other. Be able to do word problems involving percent. Be able to turn
repeating decimals into fractions. Know the difference between rational and irrational
numbers and be able to explain the difference. Be able to do all operations on fractions.



MODELS - This is a class for future teachers, after all, so you do need to know how to use
models of operations in order to help students understand WHY operations work as they
do. I will focus on the most essential models. I will NOT ask you to show me the Cartesian
Product Model of Multiplication, nor will I ask you to show me division of fractions on a
number-line. (In fact you’ll probably be happy to know I haven’t included number-line
models on the exam at all!). Be sure to know the Rectangular Area Model of
Multiplication and be able to modify it for use with large numbers, with fractions, and
with binomials. Also, be sure you know that addition is ‘push together’ and that
subtraction is ‘take away.’ Know also that multiplication is repeated addition and that
division is repeated subtraction. Be able to show how you would use manipulative
materials such as +/− counters to work through these models. Remember that you will be
asked to explain your work using full sentences.

The test IS cumulative, meaning it covers EVERYTHING because the assumption is
you’ve taken the class so you know it all, right? , But there are a few things that I just
didn’t have room for. I thought it would only be fair to let you know about some big deal
items that aren’t covered. As I think over the class here are a few big deal things I did not
include in the main body of the test (though they could show up as extra credit):

Different number systems (Babylonian, Roman, Egyptian, Mayan)

Venn Diagrams (shading or problem solving)

Proofs relating to infinity

Subsets and set theory notation

Instructional algorithms - such as scaffolding method of division or place-value mats

Number-lines for models of operations


