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QUESTION 1. [10 MARKS]

Prove that every natural number that has remainder 5 when divided by 7 has a square that has remainder
4 when divided by 7. Use the proof structure from this course.
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QUESTION 2. [10 MARKS]

Use induction on 7 to prove that for every natural number n greater than 6, 2" > 2n2. You may find it
useful to recall that (n + 1) = n? +2n + 1.
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QUESTION 3. [8 MARKS]

Define the ceiling of a real number z by:

[zl €eZN[z|>2zANNVz €l z>2= 22> [2])

Use this definition, and the proof structure from this course, to prove Vz € R, 3[z] < 3z + 3
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This page is left (nearly) blank to accommodate work that wouldn’t fit elsewhere.

#1: /10
# 2 /10
# 3: / 8
TOTAL: /28
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