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Answer FOUR Questions only.
(01) (i) Describe the principle of Mathematical Induction for a statement P(n) where n € N

(i) Prove the following equation using the above principal for all n> |
L4474+ +(3n-2) = n(3n-1)
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(iii) Use Mathematical Induction to verify that for all n € N, that (6" - 1) is divisible by 5

(02) (i) Define the following terms regarding matrices
(a) A square matrix
(b) Tdentity matrix of any order
(¢c) Symmetric matrix
(d) Singular matrix

(ii) Let A= © .

(a) Prove that A®=7A +2I
(b) Hence, show that A’ =§—( A-T0)

__12] and I be 2x2 identity matrix.

5 2 3
(iii) LetB=[4 7 1}
8 5 9
[s “B” a symmetric matrix? Justify your answer.

3 2
1 3
3 20
Where B, =[1 3 2}
013

(iv) LetB, = { } Find the determinant of B, and hence Find det(B-).



(03) (a) Give the definition of a Recurrence Relation.

(b) Clarify the following recurrence relations.
(i) ap = 8p) + 2850 + 38,3
(ii) Py=(1.12) P,
(i) ay=a, +ai,
(iv) fa=fii+hao—1fiz+9
(v) B, =n?B,

(c) Solve the recurrence relation given below.
an = an.; + 2a,, withay=2anda, =7

(04) () Define the following terms regarding sets.
(a) Sets and Subsets
(b) Power set
"~ (c) Null set

(ii) List the elements of the following sets where P = {1,2,3,...}
(@ A={x:xeP,3<x<12}
(b) B={x:xeP, xisevenandx<lI5}
() C={x:x€eP, 4+x=3
(d) D={x:xeP, xisamultiple of 5}

(iii) .Using the laws of Algebra of sets , plrove the following identities.
(8) (ANB)U(ANB®)=A
(b) An(B\C)= (ANB)\(ANC)

(iv) A small college of 140 students requires its students to take at least one mathematics
course and at least one science course.
Use a Venn diagram or any other method in set theory to find the number of students

who had completed:
(a) Exactly one of the two requirements.
(b) At least one of the requirements.
(c) Neither requirement.

(05) (i) Give the definition of a function and write a brief statement about the terms -
(a) Domain '
(b) Co-domain
(¢) The range of a function




(i) Find the domain and the range of the following functions.
(@ f(x)=2-x,xeN
b) fx)=x, xeR

(iii) Let the function f: R—R be defined as follows:

3x-1 if x>3
fx) = { X2-2 0f -2 <x<3

2x+3 if  x<2
Find the values of
@ f2), (b) f(4) and (c) f(-3)

(iv) The two functions (%) and g(x) are
fix) =x*+3x+1 and

gx)=2x-3 and xe R

Find the composition functions of  (a) fog(x) and (b) gof (x)

(vi)  What can you say about the two composition functions in part (iv) above.

Justify your answer.

(06) (i) Ifpand q are two propositions , give the truth tables for Conjunction , Disjunction ,
Conditional implication and Bi-conditional.

(i) Using part (i) construct the truth tables and verify whether each of the following is a
tautology, a contradiction or a contingency. Justify your answers,
@ (pAq) A ~(pvq)
(b) (pv ~q) = (pAq)
© (p=q) < (pAr~q)
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