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Mathematics 300 Test 2 Name: .
1. (15 pomts) Deﬁne the following:
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(c) r is a rational number.
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(b) What are the quotient and remainder when —18 is divided by 5. /
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3. (5 points) What is the sum of the geometric series
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4. (10 points) Prove n3 = (mod 3) for all integers n.
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5. (10 points) Prove or give a counterexample: If o3 jg irrational, then q is also irrational.
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6. (15 points) Assume the following:
Proposition. For any integer n, if 5 | n2, then 5 | n.

Use this to prove v/5 is irrational.
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7. (10 points) Prove directly from the definition of rational number, that if 7 is rational, then so is
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8. (10 points) Prove: If r is rational and @ is irrational, then is irrational. (For this

problem you can use that the basic closure properties of Q, that is that Q is closed under addition,
subtraction, multiplication, and division (when defined).)
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(10 points) Prove or give a counterexample: For any integers a and b
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(a+b)?2 = a® + b? (mod 2).
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(5 points) What is the remainder when N = 123,456,789 is divided by
—1 (mod 11).
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