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1. (10 points) Using the truth table, show that P ∨ ¬Q is equivalent to ¬(¬P ∧Q) ∨ (P ∧ ¬R).
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2. (10 points) Prove that for all positive integer n, n2 + 3n+ 2 is even.
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3. (10 points) Show that for any sets A, B, and C, A ∪ (B − C) = (A ∪ B)− (C − A), using set
operations.
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4. Let A = {1, 2, 3}, B = {a, b}, and C = {π, 2, b}. List the elements of the sets below:

(a) (4 points) P(A): the power set of A;

(b) (4 points) (A ∪B)− C; and

(c) (4 points) A× (B ∪ C).
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5. Consider a function f(x) = x2 − 1 from different domains to R.

(a) (3 points) If the domain of f is [1,∞), find the image of f . Write your answer using
interval notations.

(b) (6 points) If the domain of f is [−2, 0), compute f(−2), f(−1), and f(0).

(c) (4 points) What is the largest image of f you can have within real numbers? Write your
answer using interval notations.
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6. (15 points) Define functions f and g : R→ R by:

f(x) = x2 and g(x) = x2 − 1.

List the elements of the set
{x ∈ R|f ◦ g(x) = g ◦ f(x)}.
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7. (30 points) True or False. Indicate your choice clearly by circling either T or F. A correct
answer is worth 3 points, a blank answer is worth 1 point, and an incorrect answer is worth -1
point. You do not have to justify your answer.

(a) T F (n = 2 or n = −1) ⇐⇒ n2 − n− 2 = 0.

(b) T F (n = 2 and n = −1) =⇒ n2 − n− 2 = 0.

(c) T F {x2|x ∈ Q} = Q.

(d) T F {2x|x ∈ Q} = Q.

(e) T F ∀x ∈ R, ∃y ∈ R, x+ y = 0.

(f) T F ∃y ∈ R,∀x ∈ R, x+ y = 0.

(g) T F ∀x ∈ R, ∃y ∈ R, xy = 0.

(h) T F ∃y ∈ R,∀x ∈ R, xy = 0.

(i) T F ∀x ∈ R, ∃y ∈ R, xy = 1.

(j) T F ∃y ∈ R,∀x ∈ R, xy = 1.
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