Mathematics 300 Test 2 Name: (/(-e J

Show your work to get credit.
The problems are worth 10 points each.

1. (20 points) Define the following: » \ [Q -1) ws ho e =3 14/ U Gt 4 L!%
(a) a = b(mod n). amp( m# o

(b) a is a divisor of b. W 1 ‘e q' . é::> aZ0 aund Yhouve
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(d) The absolute value of the number b.
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2. (10 points) (a) Give a precise statement of the division algorithm.
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(b) What are the quotient and remainder when —42 is divided by 9.
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—42= -45 +3
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Mathematics 300 Test 2
Show your work to get credit.
The problems are worth 10 points .

1. (20 points) Define the following:
(a) a = b(mod n).
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(b) a is a divisor of b.
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(c) r is a rational number.

2. (10 points) (a) (N

Eor 1nd ’_
wunique initge
(b) What are the quotient and remaindef when —42 is divided by 9. /}7
q=__- 5 - 7= 5 - Z




3. (10 points) Use definitions to prove: If a = 0 (mod n), then n | a.
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4. (10 points) Prove: If § is irrational, then .
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3. (10 points) Use definitions to prove: If ¢ = 0 (mod n), then n | a.
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4. (10 points) Prove: If § is irrational, them 2-5 is irrational.
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5. (10 points) Prove or give a counterexample: For any integers a and b ¢
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6. (10 points) Prove or give a counterexample: For all integers a, b, n with n > 1, if ab = 0 (mod n),
then a = 0 (mod n) or b = 0 (mod n).
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5. (10 points) Prove or give a counterexample: For any integers a and b

(a+0)* = a* + b (mod 2). , | :,
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6. (10 points) Prove or give a counterexample: For all ntegers a, b, n with n > 1, if ab = 0 (mod 7‘5),
then a-= 0 (mod n) or b = 0 (mod n).
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7. (10 points) Find all solutions to |z + 3| = 9. T = 6. -7
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8. (10 points) Prove: If a3 is divisible by 3, then a is divisible by 3.
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7. (10 points) Find all solutions to |z + 3| = 9. i= 4 i /2.
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8. (10 points) Prove: If a® is divisible by 3, then a is divisible by 3.
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9. (10 points) Use Problem 8 to prove +/3 is irrational.
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9. (10 points) Use Problem 8 to prove /3 is irrational.
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