s
Mathematics 300 Test 2 Name:
You are to use your own calculator, no sharing.
Show your work to get credit.
1. (15 Points) (a) Define @ = b(modn). (Include in your definition all the condNions hat\g, be
7 must satisfy.)
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2. (5 Points) Use that 10 = —1 (mod 11) explain why
3642=-34+6—-448 ¢ (modll).

(The emphasis here is on explaining—so some English will be involved—rather than just giving the
answer.)
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3. (8 Points) Let n be an integer. Show that 3n + 1 is odd if and only if n is even.
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4. (10 Points) Show that for all positive integers n* — n? is divisible by 4. Hint: One way to use

cases.
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5. (12 Points) (a) Define r is a rational number.
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(b) Prove that the sum of two rational numbers is a rational number.
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6. (5 Points) Write an English sentence or two explaining why there exist two prime numbers whose
sum is 30.
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7. (10 Points) The following is true:
Proposition. If n is an integer and 7 | n?, then 7 | n.

Use this to show /7 is not a rational number.
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8. (15 Points) Let

A= {120+ 18y: 2,y € Z}
C={z€Z:30|z}
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(b) Show A = B.
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9. (10 Points) (a) For a real number z, define |z|.
(b) Prove | — 2z| = 2|z|.
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10. (10 Points) (a) State the division algorithm and in particular what are the quotient and
remainder if b is divided into a.
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(b) Show that if 42 is divided into n and the remainder is 18 that n is divisible by 6.
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