Math 212, Exam #1, 2-14-07





Name:  ___________________

1.  (10 pts)  (a)  Let b be an arbitrary “base” (b is a positive integer greater than 1).  What is the base-ten value of (100)b?  _________  Explain:
(b)  What is the place-value of the digit “3” in the base-six numeral (2310)six? ______  
(c)  Convert (2310)six  to base 10:  _______________________  
       Show your work clearly:

2. (10 pts)  Show how to convert (123)eight to base four using base-eight and base-four blocks (units, longs, flats, etc).  Hint:  Clearly draw a representation of (123)eight using base-eight blocks, then show the direct conversion to base-four blocks (don’t use base 10 at all).  Final answer:  ___________

3.  (10 pts)  Create numerical examples to illustrate the following properties of integers:
a) Associative property for addition: _____________________________
b) Commutative property for multiplication: _____________________________
c) Distributive property for multiplication over subtraction: _________________________
d) Additive inverse property: _________________________
4.  (5 pts)  Is there a natural number n which acts as an additive identity for the natural numbers?  ______  Explain:
5.  (5 pts)  Is the set of integers closed under division?  _____________  Explain:

6.  (10 pts)  (a)  Use the missing-factor model for division to explain why 20 ÷ (-5) = -4.

(b)  Construct an 8-step pattern model for division by -5.  Begin with 
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 and decrease the dividend by 5 each time.
7.  (10 pts)  Consider the following table for an operation “#” on the set {1, 2, 3, 4}.
	#
	1
	2
	3
	4

	1
	2
	2
	4
	1

	2
	1
	2
	1
	2

	3
	4
	2
	2
	3

	4
	1
	2
	3
	4



(a)  Does # have closure on {1, 2, 3, 4}?  _______  

                   Explain:

(b)  Does # on {1, 2, 3, 4} have an identity element?  ______

Explain:

(c)  Is # commutative on {1, 2, 3, 4}?  ______  
Explain:

(d)  Which elements in {1, 2, 3, 4} have #-inverses?  ______  
       Explain:
8.  (10 pts)  Chapter 1 of 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.  “Which of the following numbers is larger:                                  
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Show your solution method clearly.

9.  (10 pts)  (a)  Perform the following multiplication in base six without converting to base 10.  Show your work clearly.



135six 
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 524 six = _____________ six
(b)  Check your answer to (a) by converting the given numerals to base 10 before multiplying, then converting that result to base six.  Show your work:

10.  (10 pts)  (a)  Name a model for integer division:  ______________________ .  

(b)  Use your model to illustrate “-8 divided by 4.”  

(c)  Use your model to explain why division by zero is impossible, and illustrate with the example “-8 divided by 0.”

11.  (10 pts)  Name two different models for integer multiplication.  Use each model to illustrate the problem “-2 times 5 equals -10.”


a)  Model name:  ________________


Example:
b)  Model name:  ________________


Example:
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