
Question- and answer sheet for midterm exam in MAT1030
Candidate Number

Date: October 16th, 2003.
Enclosures: None.
This is a pencil and paper exam. There are ten questions.
You are not allowed to use books, notes, calculators, etc.

Mark one answer only for each question. Multiple answers will score 0.

1) To which of the following statements is ∼ p ∧ ∼ (p ∨ q) equivalent ?

a) ∼ p ∨ q

b) ∼ (p ∨ q)

c) ∼ p

d) ∼ p ∨ ∼ q

2) Which one of the following statements is equivalent to ((p → q) → q) → p ?

a) q → p

b) T (tautology)

c) p

d) ∼ p → q

3) Which of the following rules of inference is not valid ?

a)
p → r
q → r

∴ p ∨ q → r

b)
∼ p →∼ q
q

∴ p

c)
p → q
∼ q →∼ r

∴ p → r

d)

p → q
q → r
p

∴ r
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4) Which one of the following set-theoretical formulas is valid for arbitrary sets A,B, C ?

a) (A ∩ C)− (B ∩ C) = (A ∩ C)−B

b) (A ∪B)− C = A ∪ (B − C)

c) A− (B − C) ⊆ (A−B)− C

d) A−B ⊆ (A ∪ C)− (B ∪ C)

5) What is the binary representation of 643 ?

a) 1100000101

b) 1011000101

c) 1010000011

d) 1010010010

6) If n ∈ Z+, then let n! = 1 · 2 · . . . · n. Which one of the following statements is not valid ?

a) 11!
10! = 11

b) n | n! for all integers n > 1

c) 10! | (10! + 1)

d) 13! = 13 · 12 · 11 · (10!)

7) Which one of the following subsets of Z has a least element ?

a) {n ∈ Z : n < n2 − 1}

b) {n ∈ Z : (n > 1) ∧ (n | (n2 + 1))}

c) {n ∈ Z : n < n3 − 1}

d) {n ∈ Z : 8 | (n2 − 1)}

8) If n ∈ Z+, then what is the value of

n∑
k=1

(3k − 1) = 2 + 5 + 8 + · · ·+ (3n− 1) ?

a) n(3n+1)
2

b) n2 + 2n− 1

c) (n+1)(4n−1)
3

d) 5n2+1
3
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9) How many integers from 1 through 1000 are divisible by 5 or 7 ?

a) 342

b) 286

c) 314

d) 325

10) How many 5-tuples of nonnegative integers (x1, x2, x3, x4, x5) satisfy the equation

x1 + x2 + x3 + x4 + x5 = 8 ?

a)
(

12
4

)

b)
(

8
5

)

c)
(

12
5

)

d)
(

13
8

)


