Math 105
Practice Midterm
Spring 2005

Practice Midterm Exam

Name:  











Please complete the following in pencil, clearly organizing your work and clearly indicating your final answers.  When explanations or supporting statements are requested, please make sure you use complete sentences.

1. [8 pts.] Some base 5 arithmetic questions:

a. Find 123five – 32five
b. Find 13five x 4five
2. [6 pts.] Compute the same calculations in problem 1, but this time use base seven.

a. Find 123seven – 32seven









b. Find 13seven x 4seven
[22 pts.] Mark each statement as (T)rue or (F)alse.

c.             The video we watched on the Pythagorean Theorem showed many different proofs of the Pythagorean Theorem discovered in many different cultures.

d.             Fermat’s last theorem is called this because it was the last theorem he proved before he died.

e.             12 (mod 6) ≡  2

f.             In the standard game of Poison, where each person can take either 1 or 2 coins and the person left with the last coin loses, if you started with 7 coins, you would want your opponent to go first in order to ensure that you win.

g.             6 is a perfect number.

h.             Let p and q be statements. Then p ( (p \/q) is a tautology.

i.             There are only a finite number of prime numbers.

j.             One million digits of the number π are known.

k.             Newton and Leibniz believed that certain pairs of numbers (called amicable numbers) had powerful, mystical properties.

l.             It is possible to write down a complete, consistent axiom system for all of mathematics.

m.             The Fundamental Theorem of Calculus connects the ideas of computing gradients (rates of change) with computing derivatives.

3. [8 pts.] Below is the graph of f(x).  Shade in the area that represents the exact value of 
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          and then find this exact value.  Show ALL of your work.

4. [6 pts.] Complete the following truth table for (q ^ ¬p) → p  [If q and not p, then q.]

The truth tables for the four fundamental operations are attached on the last page.

	p
	q
	¬p
	(q ^ ¬p)
	(q ^ ¬p) →  p  

	T
	T
	
	
	

	T
	F
	
	
	

	F
	T
	
	
	

	F
	F
	
	
	


5. [6 pts.] Prove the following statement is always a true statement:  “If pigs can fly, then July is in winter or pigs can fly.”  [Hint:  Paying close attention to the key words (if, then, and, or, not) and the punctuation, write the statement using p and q in propositional logic shorthand, then construct a truth table that shows the statement is a tautology.]

6. [8 pts.] Recall that checks from any U.S. bank have a bank identification number.  The first eight digits identify the bank, with the ninth being the check digit.  These nine digits must satisfy the mod 10 rule:

7 d1 + 3 d2 + 9 d3 + 7 d4 + 3 d5 + 9 d6 + 7 d7 + 3 d8 + 9 c ≡  0 (mod 10)

If 10282004 is Bank of Buckmire’s eight digit bank code, what is their check digit?  Show ALL your work.

7. [6 pts.] Do the following multiplication problem using the process of multiplication by doubling:  

27 x 35.  Show ALL your work.

8. [10 pts.] Match the following names with one of their key contributions to mathematics.

            Fermat







A.  Calculus

            Leibniz







B.  Geometry

            Gauss







C.  Syllogisms

            Euclid







D.  1 + 2 + 3+… + n = n (n + 1)/2

            Aristotle







E.  Number Theory 

9. [8 pts.] Using Liebniz’ formula shown below, approximate the derivative for  f(x) = x2  at  x = 3  using h = 0.1.  Show ALL your work.

f(x+h) – f(x)


h

Recall the derivative of this function is f’(x) = 2x.  Therefore, the exact derivative value is f’(3) = 


10. [6 pts.] What is the prime factorization of the number 945?

11. [6 pts.] Write the Aristotlean longhand and the English statement that can be logically deduced from the two given statements.

MeP
No M is P.


No sugary product is healthy for you.

SiM

Some S is M.


Some Easter candy is a sugary product.

SoP























Truth Tables for the Four Fundamental Operations (Implication, And, Or, Negation)

	p
	q
	p → q

	T
	T
	T

	T
	F
	F

	F
	T
	T

	F
	F
	T


	p
	q
	p^q

	T
	T
	T

	T
	F
	F

	F
	T
	F

	F
	F
	F


	p
	q
	p(q

	T
	T
	T

	T
	F
	T

	F
	T
	T

	F
	F
	F


	p
	¬p

	T
	F

	F
	T
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