
Math 3000                    Exam II                        Sample

Exam totals 100 points. You must do problem 1 and then any 4 problems from the 
remaining 6. Show all work on these sheets. Be sure to indicate which problems you wish 
me to grade. Good Luck!!

1. Define the following terms (do not just indicate notation):

1. Given a set S with a partial order R, and a subset B of S, an upper bound of B   is 
... 

2. A partition of a set S is ...

3. A function f: A → B is a ...

4. A relation R on a set S has the Transitive Property if ... 

5. A partial order on a set S is a ...

6. The Power Set of a set A is ...

7. A relation R on a set S is said to be antisymmetric if ...

8. A relation R on a set S is reflexive if ... 

9. Given an equivalence relation R on a set S, the equivalence class containing       x 
∈ S is ...

10.The binomial coefficient C(n,k) counts the number of ...

2. Let f: Ζ →{0,1,2,3} be defined by f(x) = remainder after dividing x by 4, and define a 
relation, R, on Ζ by x R y means f(x) = f(y). Show that R is an equivalence relation, and 
describe the elements of the equivalence class which contains 5.

3. Use induction to prove that for all natural numbers n, 

(1/3)n3 + (1/5)n5 + (7/15)n   is an integer. 

4. Prove that for any sets A,B and C,
(A ∩ B) X C = (A X C) ∩ (B X C).



5. Let A be a set. Consider the partial order ⊆ on P(A), the power set of A. If C and D are 
subsets of A, prove that the least upper bound of {C,D} is C ∪ D.

6. Use induction to prove that if S is a set with n elements, then ℘(S), the power set of S, 
has 2n elements.

7. Grade the following proof:
Give it an "A" if the statement and proof are correct.
Give it a "C" if the statement is correct but the proof is wrong. 
Give it an "F" if the statement and the proof are wrong.
Justify your grade!

Claim: If the relation R is symmetric and transitive, it is also reflexive.

"Proof": Since R is symmetric, if (x,y) ∈ R, then (y,x) ∈ R. Thus (x,y) ∈ R and        (y,x) 
∈ R, and since R is transitive (x,x) ∈ R. Therefore, R is reflexive.
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