Math 143






Name: __________________

Exam 1

Sample
1. (6 pts)  Complete the following two logic rules for negating a boolean expression:
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2.  (5 pts)  Complete the following definition, clearly and precisely:  "Let x be an integer.  We say x is odd provided … "
3. (10 pts)  Tell what it means for a boolean expression to be a contradiction, and give a specific example of a contradiction involving two variables x and y.  Make a truth table for your example.
4. (10 pts)  Make a detailed truth table to prove or disprove:
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.  Do not alter the expressions before making the table.

Conclusion:  Are the two expressions logically equivalent?  __________

5. (4 pts)  Is there a smallest composite number?  _________  Explain:
6. (20 pts)  Let 
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 denote the empty set.  Write out the following sets by listing their elements between curly braces.  If a set has no elements, you may write “
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” or “{ }”.
a. 
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c. 
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d. 
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e. The power set of {1}, 
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7. (10 pts)  Give a careful, detailed, step-by-step proof of the following statement:  
If x is an even integer and x + y is an odd integer, then y is an odd integer.  
(Just use definitions of even and odd, and basic algebra.  Start with an outline and write sentences and/or equations.)

8. (10 pts)  Let 
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.  Give a careful, detailed, step-by-step proof of the following statement:  A is a subset of B.  Use the outline we discussed for a direct proof of this type of statement.
9. (5 pts)  Disprove:  For all integers a, b, and c, if ab = ac then b = c.
10. (6 pts)  Suppose a group of 40 students includes 12 football players, 8 lacrosse players, and 20 soccer players.  

a. In how many ways can these students be arranged in a line?  
b. In how many ways can these students be arranged in a line if all the football players are together, all the lacrosse players are together, and all the soccer players are together?  

11. (6 pts)  A U.S. Social Security number is a nine-digit number with no restrictions.
a. How many different Social Security numbers are possible?

b. How many different SSNs begin and end with ‘0’ but have no other 0s?  (For example, 044 93 2250 satisfies this description.)
1 | Page

_1378214993.unknown

_1378216311.unknown

_1378274717.unknown

_1378215140.unknown

_1378215872.unknown

_1378215919.unknown

_1378215213.unknown

_1378215055.unknown

_1378201250.unknown

_1378214909.unknown

_1315309091.unknown

_1315309544.unknown

