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QUESTION ONE (30 MARKYS)

a)
i.  Define the term power set. (1 marks)
i.  Let A={1,3,{1,3}}. Find the power set of A. (2 marks)
b) Let A={1,2,3}and B={1,2,3,4}. Let f: A — B be defined by f (x)= x+1. Determine if
the function f is surjective or injective. (3 marks)

c) Proof by mathematics induction that

[e2 4203434 + ... +n (nt+l) = w (5 marks)

d) Negate each of the following statements:
I.  The exists an integer that is not divisible by 5. (1 marks)
ii.  John is at the library or he is not at the book store. (1 marks)

e) Proof that a statement is logically equivalent to its contrapositive. (4 marks)



f) Draw the truth table for q—(rv (~3)). (4 marks)

g) Determine the validity of the following argument. (4 marks)

~p=q
W/\p
q

P=q
h) Show by shading the region described by the following (A \ B)¢ n (B U C)¢ (3 marks)

i) State any four methods of mathematical proofs. (2 marks)

Question Two (20 Marks)

a) Define the following terms “Mapping” (2 marks)

b) Let f be function, f: R — R, definedby f(a) =a+1 whereasg: R —» Risa

function defined by g(b) = {b’ b<3 . Compute
b-1 b>5
i [t (1 marks)
i.  f71(-2) (1 marks)
ii.  gof (2 marks)
iv.  gof (3) (1 marks)
V. Qgofofogof(2) (3 marks)

c) Determine the validity of the following argument.
If Akinyi bought a house, then either she sold her car or she borrowed
money from Muiganania sacco. Akinyi did not sell her car or she did
not buy a house. Akinyi has not borrowed money from Muiganania sacco.

Therefore if Akinyi did not sell her car then she did not buy a house. (10 marks)



Question Three (20 Marks)

a)
i.  Define the term “Cartesian product” of two sets A and B. (2 marks)
ii. Find A x B and B x A given that A={a, b} and B={a, c, b} (3 marks)
b) State any three De-Morgan’s law of sets. (3 marks)

c) Out of 300 students taking discrete mathematics, 60 take coffee, 27 take cocoa, 36 take
tea, 17 take tea only, 47 take chocolate only, 7 take chocolate and cocoa, 3 take chocolate,
tea and cocoa, 20 take cocoa only, 2 take tea, coffee and chocolate, 30 take coffee only, 9

take tea and chocolate whereas 12 take tea and coffee.

i.  Express this information on a Venn diagram. (6 marks)
ii.  Find how many take any beverage. (2 marks)
iii.  Find how many take cocoa and tea (2 marks)
iv.  Find how many take at least two beverages (2 marks)

Question Four (20 Marks)

a) Use mathematical induction to proof that

Zn: L __n (8 marks)
= (2k-D)(2k+1) 2n+1

b) Proof that the

i.  Product of any two rational numbers is rational. (4 marks)
i.  Product of any two irrational numbers is not always irrational. (2 marks)
c) Provethat AU(B NC)=(Au B)n(AuU C) (4 marks)

d) List all positive prime numbers less than 30 (2 marks)



