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General Instructions

1. Read all instructions carefully before answering the questions.

2. This paper consists of SIX questions in TWO sections, Section A and Section B. Section
A is compulsory and it consists of ONE question which has EEGHT parts which are
Structured Essay Type.

Answer for each part should be written in the space provided below it. Section B consists
of FIVE Essay Type questions and answer only THREE of them.

3. Answer for each question in Section B should commence from a new page

4. Each question carries 100 marks.

5. This paper consists of 05 pages.

6. Involvement in any activity that is considered as an ex’am offence will lead to punishment
7. Use a blue or black ink pen to answer the questions.

8. Clearly state your index numbel‘* in your answer script.

9. At the end of the exam, attach Section A to the answer booklet and hand over to the
Supervisor.
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SECTION A

1. Answer all the questions in the space provided.

(a) Write down the contraposition of the following statement.
If x is even or y is even, then xy is even.

(b) Determine the truth value of the statement, the product of any two integers is even.
Justity your answer.
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(©) Is the statement /3 —1 is rational or 1 is a prime number true? Justify your answer,

(d) Consider the statement: for all integers n, # is even if and only if #° is even.

Write down a statement equivalent to the given statement.

(e) What is the negation of the following statement?
For each real number x there is a real number y such that y° = x.
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SECTION B

Answer THREE Questions ONLY.

2. Prove or disprove each of the following statements.

(a) There exists a real number x such that x* =5.

(b) If #* is even, then # is even.

{c) m+1 isrational and 7 —1 is rational.
(d) There is a real number x>2 such that x* +x -6 <0,

(e) If a,beN then a+b < ab.

3. (a) A proof of the following result is given. ,
Result: Let neZ. If »' is even, then 3n+1 is odd.

2, . . , .
Proof: Assume that »* = (nz) is even. Since n* is even, »® is even.
Furthermore, since »n” is even, » is even, Because # is even, n = 2k for some integer k.
Then 3n + 1 = 3(2k) + 1 = 6k + 1 = 2(3k) + 1. Since 3k is an integer, 3n+1 is

odd.

Answer the following questions.’

1. Which proof technique is being used?

2. What is the starting assumption?

3. Give a reason for the following step in the proojf. Justify your answer.

Since n* is even, #° is even.

(b) Prove that, if 3#+5 is an odd, then 7 is even, by the
(i) Method of conditional proof,
(i)  Method of proof by contraposition.
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4. Prove or disprove each of the following statements.
(a) There exists a real number x, there exists a real number y such that x+ y = 2.
{(b) For each real number x, there exists a real number y such that x+y =2,
(c) For each real number x, for each real number y such that x+y =2,

(d) There exists a real number x such that for each real number y, x+y =2,

5. (a) Prove that if n is an odd integer, then 8| (#* +(n+6)" +6).

(b) Prove that for every non-negative integer n, 3 I[ 4 -1).

(c) Prove or disprove each of the following statements,

. 2 2
(i) Let @ and b be non-zero real numbers. If x,y e R" then ‘%gxz iy ¥y > xp.

(i) Let x be a positive real number. If x— 2 >1 then x> 2.
X

6. (a) (i) Prove that the product of an irrational number and a nonzero rational number is

irtational.

(if) Let a be an irrational number and » a nonzero rational number. Prove that if s is a
real number, then either ar + s or a» — s is irrational,
H
(b) Disprove the following statement.

There exists an odd integer » such that »* +x+1 is even.




