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INSTRUCTIONS: No calculators, open book or formula sheets.

1. [6 marks] Write the negation and the inverse of each statement.
a) If an integer is divisible by 2, then it is even.
b) V animals z, if = is a dog then z has paws and z has a tail.
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2. [5 marks] Prove the following statement.
For all real numbers z, if = is not an integer, then |z| + |~z| = —1.
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3. [5 marks] Determine whether the following statement is true or false. If it is true then prove it,
if it is false then give a counterexample.

The square root of any irrational number is irrational.
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4. [5 marks] Find an explicit formula for the following sum.

53 + 5% 4 55 + ... 4+ 5%, where k is any positive integer with k > 3.




5. [5 marks] Prove the following statement by mathematical induction.

rili-2i=n-2"+2+2, for all integers n > 0.
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6. [6 marks] Prove the statement by mathematical induction.

For any integer n > 0, 7" — 2" is divisible by 5. /
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7. [6 marks] Prove the statement by mathematical induction.

\/;1,_<%+%+----+-\/17_z for all integers n > 2.
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8. [6 marks] Suppose that gg, g1, .. is a sequence defined as follows:

go = 127 g1 = 291
gk = 59x—1 — 69gx—2 for all integeres k > 2.
Prove that g, = 5-3™ 4+ 7- 2™ for all integers n > 0.
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9. [6 marks] Let the universal set be the set of all real numbers Rand A={z € R |0 < z <2},
B={zecR|1<z<4}and C={z €R|3<z<9}. Find each of the following.
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