Mat 212 

Exam 1 Study Guide

2/7/07
Exam 1 (Weds 2/14/07) will cover Chapters 1-3.  You should understand and be able to explain the following concepts, as well as furnishing appropriate examples of their use and applying them to solve problems.

Chapter 1:

1. inductive reasoning

2. deductive reasoning

3. guess-and-check strategy

4. use-a-visual-aid strategy

5. make-a-table strategy

6. work-backward strategy

7. algebra strategy

8. solve-a-simpler-problem strategy

9. winning strategy for Poison, if you can choose to go first or second

10. formula for the nth triangular number:  (n)(n+1)/2

Chapter 2:

1. properties of numeration systems:  place-value, base, digits

2. converting from base 10 to base n using regular arithmetic

3. converting from base n to base 10 using regular arithmetic

4. converting from base n to base k using only units, longs, flats and cubes

5. arithmetic in base n via the usual algorithms
6. arithmetic in base n using “base n blocks” without converting to base 10
7. numeral vs number 
8. what is a numeration system

9. use of digits ‘T’ and ‘E’ in base 12, digit ‘T’ in base 11
10. counting in base n
Chapter 3:

1. models of addition for whole numbers, for integers
2. models of subtraction for whole numbers, for integers
3. models of multiplication for whole numbers, for integers
4. models of division (with no remainder) for whole numbers, for integers
5. why division by zero is undefined (be able to explain using various models for division)

6. using base-ten blocks to illustrate addition/subtraction/multiplication/division of whole numbers

7. distributive property of multiplication over addition

8. making or reading an operation table (for a standard or non-standard operation)

9. properties of general operations:  closure, identity, inverses, commutative, associative

know which of the above properties are satisfied by addition / subtraction / multiplication / division / general operation on various sets:  naturals (positive integers), whole numbers, integers, rationals, etc. 

10. Sample exam questions:

1.  Explain, using units, longs, flats, and cubes, how to change a number from base six to base three without first converting it into base 10.  Illustrate by using your method to convert (23)six to base three.

2.  Is there anything wrong with the following numeral?  (327)two

3.  Describe a general procedure for subtracting two numbers that are written in base 6, without converting to base 10.  Illustrate by using your procedure to figure (53255)six - (4134)six.

4.  Count (by listing the numerals) from 0 to 20 in base 4.  (Your list should include twenty-one base 4 numerals.)
5.  Continue the following pattern:  1, 2, 4, 7, 11, 16, ____, ____, ____.  What type of reasoning did you use to solve this problem?

6.  Judy is Bill’s mother.  Jack is Judy’s brother.  Ted is Jack’s father.  How is Ted related to Bill (in a single word)?  ____________  What type of reasoning did you use to solve this problem?

7.  Visualize a 3 x 3 x 3 cube made up of smaller 1 x 1 x 1 cubes.  

a.  How many 1 x 1 x 1 cubes are there?  _______  What problem-solving strategies did you use?  (Show your reasoning.)

b.  If the large cube were painted on all the exposed faces, how many of the smaller cubes would have exactly two faces painted?  ________  What problem-solving strategies did you use?  (Show your reasoning.)

8.  Each of 117 crates in a supermarket contains at least 80 and at most 102 apples.  What is the smallest number of crates that must contain the same number of apples?  (For example, if you believe all 117 could have a different number of apples, your answer would be “zero.”)  _______  What problem-solving strategies did you use?  (Show your reasoning.)

9.  Consider the usual operation of multiplication with integers.  

a.  Does the set of integers have an identity element for multiplication?  _______  Explain:

b.  Which integers have a multiplicative inverse (within the integers)?  ________  Explain:

c.  Does the set of integers have closure with respect to multiplication?  ________  Explain:

10.  Below is a table showing the operation “@” for the set {1, 2, 3, 4}

	@
	1
	2
	3
	4

	1
	2
	3
	4
	1

	2
	3
	4
	1
	2

	3
	4
	1
	2
	3

	4
	1
	2
	3
	4


a.  Does the set have closure under @?  _____  Explain:

b.  Does the set have an identity under @? _____  Explain:

c.  Does the set have inverses for each of its elements under @? _____  Explain:

d.  Is @ a commutative operation on the set? _____  Explain:

11.  Describe in moderate detail three different models for whole-number multiplication.  Then, illustrate the problem “3 times 5 equals 15” in these three different ways.

12.  Draw base-10 blocks to illustrate why 9 times 7 equals 63.

13.  (a)  Is the set of whole numbers closed under multiplication if 5 is removed from the set?  _______  

(b)  What about the set of integers?  (Is the set of integers closed under multiplication if 5 is removed from the set?)  ______  

Explain both answers:

14.  Use both the “missing factor” model and the “repeated subtraction” model of division to explain why whole-number division by zero is impossible.
Sample Math 212 Exam from a previous term
1.  (10 pts)  (a)  What is inductive reasoning?  

(b)  What is deductive reasoning?

(c)  Which type of reasoning leads to a provably correct solution?  ________________

2. (10 pts)  Show how to convert (23)four to base two using units, longs, flats, etc.  Draw (23) four using base-4 blocks, then show the conversion to base-2 blocks.  Final answer:  ___________

3.  (10 pts)  The following formulas represent familiar properties of arithmetic with integers.  Give the name of each property.  For example, a + 0 = 0 + a = a  is the additive identity property of addition.

a) a(b + c) = ab + ac
is the _____________________ property of multiplication over addition.

b) ab = ba


is the _____________________ property of multiplication.

c) a + (b + c) = (a + b) + c 

is the _____________________ property of addition.

4.  (10 pts)  Suppose you are beginning a game of Poison and there are 22 tiles on the table.  Do you want to play first or second?  ___________  Explain.  If you said “first”, tell how many tiles you will take and why.  If you said “second”, tell what you will do on your move and why.

5.  (10 pts)  (a)  What is a number?  

(b)  What is a numeral?  

(c)  Are they the same thing? _____  Give an example to illustrate your explanation.

6.  (10 pts)  (a)  Make an operation table for normal addition on the set {0, 1, 2}.


(b)  Does addition have closure on {0, 1, 2}?  _______  

Explain:

(c)  Does addition on {0, 1, 2} have an identity element?  ______

Explain:

(d)  Which elements of {0, 1, 2} have an additive inverse in {0, 1, 2}?  ______  

Explain:

7.  (10 pts)  Your text describes six different problem-solving strategies (not including inductive and deductive reasoning).  

(a)  Name four of these strategies:  

(b)  Tell which strategy you will use to solve the following problem: ________________ and then solve it.  “Moses had $23,560 in his bank account at the beginning of this year (Jan. 1st).  Each month, starting with January, he withdraws half the amount of money that is left in the account.  When will the money in the account become less than $10?”  Show your solution method clearly.

8.  (10 pts)  Perform the following addition in base eight without converting to base 10.  Show your method clearly.



437eight + 476 eight = _____________ eight

Check by converting all the numerals to base 10.  Show your work:

9.  (10 pts)  Name a model for whole-number division:  ______________________ .  

Use this model  to explain why division by zero is impossible, and illustrate with the example “12 divided by 0.”

10.  (10 pts)  Name two different models for whole-number subtraction.  Use each model to illustrate the problem “5 minus 3 equals 2.”


a)  Model name:  ________________


Example 5 – 3 = 2:

b)  Model name:  ________________


Example 5 – 3 = 2:

