
MAT 243 Midterm I Practice June 10, 2011

MAT 243. Midterm I Practice

No books or personal notes. NO electronic devices such as calculator and cell phone.

Important.
What will be given in the test in terms of Set Theory are the De Morgan’s laws,

absorption laws, distributive laws, and the inclusion-exclusion princple. Also given are
these statements not seen in the textbook,

A = B if and only if A⊆ B and B⊆ A

A−B = A∩B

1. Prove the following statements. Try different strategies such as set identites, logical
equivalences, Venn Diagrams. Always assume the universal set is U .
(a) A and A∩B are disjoint.
(b) A and B are disjoint iff A∪B =U iff |A∩B|= |A|+ |B|.
(c) (X−Y )∪Y 6= X . You need to construct a counterexample here.
(d) (X−Y )∪Y = X ∪Y.
(e) A∪ (A∩B) = A∪B.
(f) (A−B)−C = (A−C)− (B−C).
(g) (A1∪A2)∩A3 = (A2∪A3)− (A1∩A3).

2. Describe the power set of S = {2,4,6}. What is the cardinality of P(S)?

3. Prove that S is a finite set iff P(S) is a finite set.

4. Decribe A×B where

A = {S,M,Tu} and B = {Aug,Sep,Oct}.

5. Consider functions

f (x) = x+1, g(x) =
√

x−2, h(x) = x2−1.
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(a) Find the largest possible domain for each function so that both the domain and
range are subsets of R.
(b) For each function with the domain found in (a) and range R, determine whether
the function is injective (one-to-one), surjective (onto) and/or bijective (1-to-1 and
onto).
(c) For each bijective function found in (b), find the corresponding inverse.
(d) Find f +h+h, f gh, f ◦g, and g◦ f .
(e) Describe h(Z).
(f) Describe f−1

(
{x ∈ R

∣∣2≤ x≤ 4}
)

.

(g) Describe g
(
{x ∈ R

∣∣x > 6}
)

.

6. Simplify the following summations. Formulas for geometric and arithmetic series
need to be memorized!
(a) 2+6+10+14+ ...+50

(b)
200

∑
i=100

i

(c) 1+10+100+ ...+10n for n≥ 1

(d)
20

∑
k=1

2 ·3k−3
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