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QUESTION ONE (Compulsory) [30 Marks|



QUESTION ONE {Compulgory) [30 Marks]

(a) (i} Defing a null set # and give an example. [2 mks
{ii} Is the following statement true or false: {#} = 67 Why? [2 mka)
(iti) List the elements of the set A = {2z € N: 2% =1}, {1 mk}
(i) li;t 1;35[] denotes the csrdinality of the set A_ 1|4} = | 8], does it imply A = B? Explain.

m,

(b) Explain the difference between these two statements, identilying which one is true, if we

assums the univarse to be R: [2 ks
First statement: ¥a, Iy st ¢t~y =0
Second statement: Sy st Ve, ot -y =0
{c} By the aid of truth tables, distinguish between the following stateraent forms:
{i) Conjunction and Digjunction. [2 mks)
(i) Implication and Equivalence. [2 mks]
(d) (i) Differentiate betwesn a Lemes and a Corollary. {2 k|
() Give a counterexsinple to the sbatement, “Bvery odd number i8 prime”, [1 k]
{e) Consider the statement, "There are infinitely many prime mambers”
{i) Rephrase the stateroent to be in the form “If - then .- * (1 mk
(i) Give the assumption(s) and the conclusionfs} of the above statement. [2 mks]
(i) In mathematics, & strong statement is ons with weak assumptions and strong
eonclusions. Make the whole statement in {i) above sivonger. [1 mk|
[3 wmks]

{iv} Prove the statement.
() A plettws is worth a thoussnd words, Give a picture proof to the identity: (a4 8)° =

g% + b + dab, where o snd b are positive integers, [3 miks]
{g) In mathematics how to write is ag importané as what to write, Here's a studant’s proof of
the following theorem:

Theovern 1. §f 2 it an odd integer then 2% is o

Proaf.
2 = (3a+l)
a dpf—-dn+1
= 2w’ —n}+1
= 2m+1
a
(4 mbks]

Ciriticize the student's proof and rewrite it



QUESTION TWO [20 Marks]

(a) Consider the statement, “If n is an integer and 3n + 2 is odd, then n is odd”.

(i) State its contrapositive. (2 mks]
(if) State its converse. [2 mks]
(ii) Prove the statement for all n € Z. [4 mks]

(b) By the use of quantifiers, connectives and logically equivalent statements, negate the state-
ment; “There is a house on every sireet such that if that house is blue, the one next ta it is

black,” (4 mks]
(c) Use a truth table to determine whether the statements P = @ and P = (QV~P) ame
Yogically equivalent or not. ) [6 mks|
(d) With the aid of an example, explain the meaning of ‘Paradox’. [3 mks]
QUESTION THREE [20 Marks]
{a} Fermat’s last conjecture was turned into Fermat’s last theorem by Andrew Wiles in 1095,
{i} Distingunish betweer a conjecture and a theorem. [2 mks]
(ii) State the Fermat's Last Theorem, [2 mks]
(b) By giving a counterexample, disprove Fermat's conjecture that numbers of the form 2™ 41,
where 7 is & nonnegative integer are all primes. [3 mks}
(c) Prove that if n? is divisible by 3, then n is divisible by 3. Hence or otherwise, show that /3
is irrational. I8 mks]
(d) Define the absolute value of a real number, and hence prove that for all z, y € R, |z - Jul} <
|z - 9. [5 mks]
QUESTION FOUR [20 Marks]
(a) (i) State precisely the Principle of Mathematical induction. [3 mks|
(i) Using the principle stated in (i) above, prove the inequality
3" < nl
for all positive integers n such that n > 6. 8 mls]
{b) Give a direct proof to the statement: The product of two real negative numbers is positive.
{3 mks]
(c) Prove that if n is an integer, then n? 4 3n + 2 is an even integer. [6 mks]



QUESTION FIVE  [20 Marks]
{a) (i) Explain the concept of proof hy Contrapaositive. [3 mks]
(ii} Using the technique of proof by contrapositive, prove that if £ is an even integer then

% is an even integer too. [7 mks]

(b} Prove that for all natural numbers n, the expression 73 + 3n + I is divisible by 6. {4 mks|

(¢) By using an appropriate proof technique, show that 16 mks]
(3 -8i+1) =n’
i=1
~ END

ALL THE BEST



