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SECTION A (COMPULSORY)
Question One

a) Using suitable examples, explain each of the following:

(i) A tantology (2 marks)
(i) A contingency (2 marks)
(iii) A contradiction (2 marks)

A{P3, k,{t}} B ={x t, m}
b) Let: and

State with reasons whether each of the following is true or false.

© 2013 - Technical University of Mombasa Page 1



{X}e B

(i) (2 marks)
te A
(ii) (2 marks)
{x} cB
(iii) (2 marks)
pc A
(iv) (2 marks)
f:IR > IR, f(x) =2*"
¢) Suppose
(i) Check whether f is injective (2 marks)
(ii) Check whether f is surjective (2 marks)
[~ (pAgllvr
d) Construct the truth table of (4 marks)
n®—n
e) Use mathematical induction to show that is divisible by 3 (6 marks)

f,g:IR — IR f(x)=2x>+1,g(x)=7x+6
) If and
Find:
fog(x)
(2 marks)

SECTION B (Answer any TWO questions from this section)
Question Two

a) A survey conducted in TUM revealed that in a class of 80 students, 55 prefer google search engine, 46
prefer yahoo search engine while 50 prefer MSN. Also 37 prefer google and yahoo while 28 frefer
google and MSN. 7 students do not prefer any of the three and 12 prefer all the three. By use of a
venn diagram, find the number of students who prefer exactly one of the search engine. (8 marks)

b) Let:
A ={a,b,c,d,1,2,3,k,t,f}

B=1{1,2345}, C={a,b,c,d,e, f)

If find:
A°NB
(i)
A°U[ANBC|UB
(ii)
(A-B)n(B-C)
(iii)
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(A-BJn(B-A)=¢

(iv)  Show that (8 marks)
¢) Prove the following using set notation. (4 marks)
(ANB)¢ = A° UBC
(4 marks)
Question Three
a) Let
f:IR > IR, f(x)=3x> +1
x> —5x
‘IR — IR, g(x) =
g glx) == —~
(i) Compute fog and gof stating the domain (4 marks)
g (2)
(ii) Compute (3 marks)
b) Use direct proof to show that if q is even then 4 divides q’. (4 marks)
3+6+9+__ 3n :%n(n+1)
¢) Use mathematical induction to show that (5 marks)
f:X—>Y X|=Y]
d) Show that if is a bijection then (4 marks)
Question Four
a) (i) Explain what is meant by logical equivalence. (3 marks)
(ii) Let p and q be proposition. Show that:
(pvalalpv ~qlnl~pval e pag
(5 marks)

b) Write the inverse and the contrapositive of the statement: “If I come early then I can get the car”
(4 marks)
c) Test the validity of the following argument:
“If Jane becomes the president, productivity will increase” Productivity decreased therefore Jane did
not become the president. (4 marks)

d) Negate the following statements:
(1) If Mark appreciates Discrete Mathematics, then he will become a pure Mathematics major
(2 marks)
VxelR, x*>0
(ii (2 marks
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Question Five

V2

a) Use contradiction to prove that is irrational. (6 marks)

b) With the negation of each of the following proportions:
Vxe IR, x>3—x>>9

(i) (2 marks)
(i) Every polynomial function is continuous. (2 marks)

(iii) There exists a triangle with the property that the sum of angles is greater than 1800

(2 marks)
) Consider the universal conditional proposition:
Vxe D, P(x) Qlx)
if then
(1) Find the contra positive (2 marks)
(i) Find the converse (2 marks)
Vxe D, P(x)
d) Write in the form the proposition “every real number is either positive, negative or 0”
(2 marks)
e) If Cis contradiction, determine the validity of the following for any p. (2 marks)
~P—>C
-~ P
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