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INSTRUCTIONS: Answer Question ONE (Compulsory) and any other TWO Questions.
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QUESTION ONE [30 MARKS]
(a) Define the following terms and give a suitable example
i. A set
ii. A compliment of a set                                                                   (6 marks)
(b) Given the set , find
i. The order of 
ii. The power set of ,                                                               (4 marks)
(c)  Find   given
i. 	 	                                            (3 marks)
ii. 					                                            (4 marks)

(d) Find the subsets of  which containing all the elements  which are
i. Natural numbers
ii. Integers
iii. Prime numbers
iv. Rational numbers
v. Irrational numbers                                                                       
Given that                               (5 marks)
(e) Define with a suitable example 
i. Injective function                                                                          (4 marks)
ii. Surjective function                                                                      (4 marks)





QUESTION TWO  [20 MARKS]
(a) Given , , , determine
i.         ii.       iii.                                      (6 marks)
(b) A survey conducted on 120 people on the search engine they prefer revealed that 60 like google, 60 like yahoo while 45 prefer msn and 10 do not prefer any of the three.  20 prefer google and msn, 25 prefer google and yahoo and 15 prefer yahoo and msn. Use a vehn diagram to find the number of people who prefer
i. Exactly one
ii. All the three                                                                                  (10 marks)
(c)    State any four applications of Mathematics in the field of IT                       (4 marks)


QUESTION THREE  [20 MARKS]
(a) Evaluate the following integrals 
i.                                                                        (3 marks)

ii.                                                                                       (3 marks)
(b) Let  where  and  such that             and , check whether   is a bijection               (4 marks) 
(c)  Let  be defined by  and ,                                     find                                                                                                 (5 marks)
(d) Let R be the relation on the set of integers, , such that aRb iﬀ a and b have a common divisor with . Is R an equivalence relation?                                                (5 marks)

QUESTION FOUR  [20 MARKS]
(a) Construct a truth table for the following compound proposition                                                                                      (8 marks)
(b) Consider the following statement  “ if ”,  write the converse and contra positive  of the statement                                (4 marks)          
(c) Write the truth values of the following statements 
i.                                                               (2 marks)
ii. There exist a student in this class who owns a smart phone          (2 marks)
(d) Show that the compound propositions  are logically equivalent                                                                                                  (4 marks)
QUESTION FIVE  [20 MARKS]
(a) Draw a graph with nodes representing the numbers 10, 11, ... ,20, in which two nodes are connected by an edge if and only if they have a common divisor greater than 1. (6 marks)
(b) With a suitable example describe the three transversal Algorithms                       (9 marks)
(c) Show that   is irrational                                                                          (5 marks)

