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Midterm Exam for Math 271

July 26, 2005

Instructions. You have 2 hours to complete this test, Please provide detailed
solutions for the exercises. Only complete answers with sufficient, explanation
are worth full eredit. No open texthooks or notes are allowed.

L. (6 marks) Deteremine whether the following statement from is a tautology
or a contradiction.
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(6 marks) Prove the statement. For aly

by -l

(G marks) Negate the statements.

a) Vo € Z. if n is a prime then n is odd or n = 2.

b) ¥ integers d, if d/G is an integer then d = 3.

- bl
mteger n, n-

B

15 not divisible

»

.
e/




4 (4 marks) When an integer a is divided by 7. the remainder is 4. What. is
the remainder when 5S¢ is divided by 77
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5. (8 marks) Prove the following statement by induction.
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for all integers n > 1.
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6. (8 marks) Prove by induction that n3 — 7n 4+ 3 is divisible by 3 for each
integer n > (.
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7. (6 marks) Show that for all sets A, B, and C,

(A-B)U(C-B)=(AuC)-B.
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8. (6 marks) Prove the statement, For all sets A. B, and C. il B2 ncCA

then (C—A)N (B - 4) =@
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Bonus Qeustion: (3 marks) Prove the following statement by induction.
5 5 i nin+12n+1 . )
1%+ 2% o " = ?( ) for all integers n > 1.
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