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4) (10 pts) With proof, prove or disprove the following statement:

x
Vy € Ztax € Q+[;= x% —x]

Note: The set Z" is the set of positive integers, and the set Q" is the set of positive rational
numbers.

1) (12 pts) Prove or disprove the following statement over the universe of all real numbers for x
and y: 3xVy[y? — 6y + x > 0].

4) (5 pts) For an open statement P(x, y), it is known that 3x[Vy(P(x, y)]. Is it necessarily true
that Vy[3x(P(x,y)]? If it is the case, prove it, if the assertion is false, create a specific open
statement P(x, y) for which 3x[Vy(P(x, y)] is true and Vy[3x(P(x, y)] is false and explain why
the first is true and the second is false.

3) (5 pts) Prove or disprove the following assertion over the universe of integers:
AxVy[xy = 0]

Please clearly note whether the assertion is true or not, followed a justification of your answer.
Most of the points are awarded for the justification.

4) (5 pts) Prove or disprove the following assertion over the universe of real numbers:

Vx3y[xy = 1]
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Problem

Flora the frog starts at 0 on the number line and makes a sequence of jumps to the right. In any one
jump, independent of previous jumps, Flora leaps a positive integer distance m with

1
probability 27" .

What is the probability that Flora will eventually land at 107
5 45 127 511 1
B D

ST )Tz ©O1mr ¢ )11 B3

Arectangular box P has distinct edge lengths @, b, and c. The sum of the tengths of all 12 edges
i1 1

of P is 13, the sum of the areas of all 6 faces of P is 2, and the volume of P is 2. What is the
length of the longest interior diagonal connecting two vertices of P?

3 9 9 3
A)2 (B) 3 (©) 3 (D) 1 (E) 3
Problem 14

For how many ordered pairs (a, b) of integers does the

.3 2 b o
polynomial Z° + ax” + bx + 6 have 3 distinct integer roots?

(A)s (B)6 (©)8 M7 (B)4
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