
PRACTICE TEST 3. LOGIC MATH 300

LAST NAME FIRST NAME DATE

THIS ASSIGNMENT IS CLOSED BOOKS. ONE 2-SIDED US LETTER SHEET OF NOTES IS OK.

ALL YOUR SCRATCH WORK WILL BE COLLECTED WITH THE TEST AND DISCARDED.

ALL ELECTRONIC DEVICES BESIDES APPROVED CALCULATORS AND COMPUTERS RUNNING

APPROVED SOFTWARE ARE PROHIBITED.

FULLY JUSTIFY YOUR ANSWERS AND SHOW ALL WORK

IN ORDER TO MAXIMIZE YOUR PARTIAL CREDIT.





1 (10 points). Write each sentence in a symbolic form. Use p, q, r, s, and t as defined below.

p = “the coffee is hot”

q = “the lid is loose”

r = “the burns are severe”

s = “the customer is driving”

t = “the customer is careful”

(a) The coffee is hot and the customer is driving.

(b) Either the coffee is hot or the coffee is not hot.

(c) If the coffee is hot and the lid is loose, then the customer is not careful.

(d) The customer is careful if and only if the following is true: the lid is not loose or the
customer is not driving.

(e) Either the customer is careful and the lid is not loose, or the coffee is hot and the burns
are severe.
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2 (6 points). Write each symbolic statement as an English sentence. Use p, r, c, d, and z as
defined below.

p = “the solution is positive”

r = “there is a real solution”

c = “solutions are complex”

d = “discriminant is negative”

z = “discriminant is zero”

(a) c↔ (∼ r)

(b) r → (p ∧ z)

(c) (z ∨ (∼ d))→ r
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3 (6 points). Construct truth tables for the given statements and determine whether they are
equivalent.

x → (x → x)

(x → x)→ x

4 (6 points). Construct a truth table to determine whether the following statement is a con-
tradiction, a tautology, or neither:

�

(a↔ c)∨ b
�

∧
�

a→ (∼ b)
�
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5 (6 points). Consider the following statement:

If Fernando is driving a car, then he does not answer his phone.

Write down the following statements:
(a) converse:

(b) inverse:

(c) contrapositive:

6 (4 points). Write a contrapositive for each statement:
(a) If I don’t fix a typo in the Wikipedia article, then someone else has to do it.

(b) If a book does not have pictures, then it is not worth reading.
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7 (8 points). Write the negation of each statement by switching the quantifier.
(a) There exists an Earth-like planet outside of our Solar system.

(b) Every morning the Sun rises in the East.

(c) None of my siblings are younger than me.

(d) Some of the emails I get are not addressed to me.

8 (2 points). How many rows will a truth table for this statement have?

�

(a→ b)∨ (a ∧ c ∧ f )
�

↔
�

(∼ d ∨ e)∧ f
�
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9 (2 points). Find the truth value of the given statement, if p = true, q = true, and r = false:
�

(p ∨ r)↔
�

(∼ r)∧ (∼ q)
�

�

→ (∼ p)

10 (4 points). Construct a truth table to determine whether the following statement is a con-
tradiction, a tautology, or neither:

(a ∧ b)∨ (a→ (∼ b))

11 (4 points). Construct a truth table to determine whether the following statement is a con-
tradiction, a tautology, or neither:

∼ (x ∨ (x → y))
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12 (8 points). Construct a truth table to determine whether the following argument is valid:

z

x → (∼ z)

(∼ x)→ y

∴ x ∧ y
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13 (8 points). Construct a truth table to determine whether the following argument is valid:

a

b ∨ (∼ c)

a→ (∼ b)

∴∼ c
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