MA 225 Test 1
SEPTEMBER 22, 2010

Dr. Franke Name

Show all work. You may not use a calculator.

1. (15%) Given the statement: No isosceles triangle is an equilateral triangle. (Universe
is all triangles.)

(a) translate the statement into symbols with quantifiers.
(b) write in symbols a useful denial of your statement in (a.)

(c) translate your answer in (b.) back into English.

2. (5%) Define what is meant by a counterexample to (Vz)P(z) = Q(z).
3. (8%) Outline a proof of P = @ V R that uses contraposition.

4. (10%) Given the proposition: If f is continuous on [a,b] and differentiable on (a, d),
then there is an = € (a, b) so that

RRE.CEY.C)
(a) Write the converse.

(b) Write the contrapositive.

| 5. (8%) Find the truth table for (PV ~ @) =~ (P A Q). Determine if this proposition is
a tautology, a contradiction or neither. (explain)

6. (24%)For each of the following, determine if it is true or false.

(a) (3z)(Vy)(2z = y) (assume the universe is the real numbers)

(b) (Yy)(3z)(z = sin(y)) (assume the universe is the real numbers)
(c¢) (Vz)(Jy)(zy is odd) (assume the universe is the integers)

(d) (Vy)(3'z)(y = z°) (assume the universe is the real numbers)

(e) If P(z) is an open statement then ~ [(3'z)P(z)] is equivalent to

[(Vz)(~ P(2))] V [(By)32)[P(y) A P(2) A (y # 2)].
(f) PAQ = R is equivalent to (P = R) A (Q = R).

7. (30%) Prove each of the following:

(a) If n is an integer, then 5n2 + 3n is an even number.(Use 2 cases.)

(b) If a,b,c and d are natural numbers, a divides ¢ and b divides d, then ab divides
cd.
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