
MA 250 TEST 3 - FOUNDATIONS OF MATHEMATICS

DR. ANDREW SCHWARTZ, PH.D.

Show all work for full credit
1. For each statement that follows decide whether it is true or (at least sometimes) false. Justify your
answer.
(a) Subtraction is an operation on 5Z (all multiples of 5).
(b) Division is an operation on Q− (the negative rationals).
(c) It is possible for an operation to be idempotent and not have an identity.

2. Does union distribute over set subtraction on P(Z)?

3. Z15 = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14} with addition modulo 15 is a group. Find all subgroups of
Z15.

4. Let Q[
√

3] = {a + b
√

3 : a, b ∈ Q}. Prove that Q[
√

3] with ordinary addition and multiplication is a
field.

5. State the Axiom of Choice. What other two equivalent versions of Axiom of Choice do you know?

6. Determine the l.u.b and the g.l.b. for each set, or explain why it does not exist: (a) {x ∈ R : x2−3x < 2}
(b) {x ∈ Q : x2 − 3x < 3}
(c) {x ∈ Q ∩ [0, 2π] : −1/2 < cosx < 1/2}

7. Express the repeated decimal 1.81818181. . . as a rational number in lowest terms.

8. Show that r(x) =

{
x2 sin(1/x) if x 6= 0
0 if x = 0

has a derivative at 0.

9. Prove that the set {3x : x ∈ Z} is a group with the operation of multiplication.

Bonus Questions (1pt. each): Do you think we’ve worked through the examples more as a class? Do you
see and understand the value of this course as part of your mathematics education? (You must explain your
answer in order to receive the bonus point for each question).
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