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General Instructions

1. Read all istructions carefully before answering the questions.

: This question paper consists of (06) questions in (05) pages.

NI

. Answer any ... (04) questions only. All questions carry equal marks.
. Answer. for cach question should commence from a new page.

. Draw fully labelled diagrams where necessary

. Involvement in any activity that is considered as an exam offense will lead to punishment

. Use bhue or black ink to answer the questions.

. Clearly state your index number in your answer script
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ANSWER FOUR _QUESTIONS ONLY
Q1)

(1) Write down the conditions to be satisfied in order to perform the following matrix

operations.
a) Addition of two mairices
. b) Multiplication of two matrices
¢) Finding the determinant of a matrix

(ify.  The two matrices A and B are defincd by:

2001 2 ' .

A= 1 1 0 and B = l l 2 Where k € R
LM H3 .0 2 ‘
Lo -l I S S

a) Obtain the matrix 2A7 - B; where A" is the transposc of A.
by (i) Find and simplify an expression for the detcrminant of B.

(ii) Find the value of k sucl that B~ does not exist.

(ii1)  For the matrix C= 2 Za-p -1

3028 4 3
-1 3 2

Obtain the values of o and p such that

2 -5 -1
C'= 1 .1 4 3 where C7 is the transpose of matrix C.
-1 3 2
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(iv)
a) Considering any two square matrices, write the commutative law for matrices under
addition. (Hint: you can consider the two matrices as P and Q).

b) Show that if D is any square matrix, then (D+I) and (D-I} commute. Where 1 is the
identity matrix with same order as D.

¢) If (D+]) is a non-singular matrix, use the above condition in part (b) to show that,
(D+D) " and (D-I) corumute.
(25 marks)

Q)

(1) (a) Write the general definition of “Induction”

(b) A similar concept is used in Mathematics known as the Principal of Mathematical
Induction. When can the Principal of Mathematical Induction be used?

{c) Write the steps that you would follow in a proof, when using the Principal of
Mathematical Induction. ‘

(ii) Use the principle of Mathematical Tnduction for the foliowing proofs.

a) Prove that foralln=>1 -

n(3n—-1)

[HA+T+ .+ (3n -2) = -

b) Verify that for any positive integer n, (6°-1) is divisible by 5.

(iif) Sclecr the correct answer and give the justificatica for your answer.

a) let P(x) denote the statemnent x>7. Which of these have truth valuc “true” ?.

* PO
s P(-4)
* P(6)
« P9

b) Let Q(x) be the statement x<5. What is the trath value of VxQ(x) having domain
as real numbers?
e True
¢ False
¢)  Let R(x) be the statement x>2. What is the truth value of the quantification IxR(x)
having domain as real numbers?
¢ lrue

o [alse (25 marks)
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(Q3)

(1) Write the standard symbols for the following sets.
a) Set of Natural numbers
b) Set of Rational numbers
c) Set of Real numbers

(i) Write the definitions of the following sets. (Marks will not be given, if you take
examples and explain).
a) Equal sets
b) Equivalence set
c) Power set
d) Proper subset

(iti)There are 35 students in an Art class and 57 students in a Music class.
Find the number of students who are either in the Art class or in the Music class
according to the conditions (a) and (b). ,
a) When two classes meet at different hours and 12 students are enrolled in
both activities. '
b) When two classes meet at the same hour.

(iv) (a) Write the names of four intervals, that you studied under the course CSU 5304.

(b) Give a graphical representation for the mferval {x: x<:%r'x>3}.

(¢) Consider the inequality 10<(—3a+1.0)§34. Solve and describe your answer in both
inequality notation and interval notation.

-{d) Find the Sum of all the intagcf values of x that satisfy the fo]l,owing inequality.
[4-2x]<5
- (25 marks)
(Q4)

(i} (a) What is meant by “rclation” in 1‘ega,rdé to mathematics?

(b) Is a function a relation? Justify your answer.

(¢} What are the main component/components to form a function?
(i) Given that A= {5,6,7,8,9,10} and B= {7,8,9,10,11,13}

(a) Definc a relationn R from set A to set B.

{b) Draw a diagram to show the relationship.

{c) Is the relationship a function? Justify your answer.

(it)) Tf two (unctions are given by f(x)=5-4x; x&R and g(x)=x>3x; xER

(a) Find 3%y 0 terms ot x.
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(b) Find t (f(x)} in its simplest form.

(c) Find the inverse of {(x).

(d) Solve the equation gf(x)=0

(25 marks)

(Q5)

(i) (a) If p and q are two statements, the implication is defined by p — q (if p then g).
Give three names that arc related with this implication.

(b) An implication is given as:
“If it is raining then there are clouds in the sky”
According to the answer you gave to (i) (a) Write the three relevant statements.

(i) (a) Construct a truth table for (p — q) v (q — p) and show that the formula is always
frue. . ‘

(b) Compute the truth table for the NOR logic gate.

(iii) (a) Draw symbols for the logic gates given below:

+ NAND

e XOR ' -
e AND |

e NOT

(b) Write three functions regarding to XOR logic gate.

() If A;B-and C are inputs for logic gates and X is the output, draw a logic circuit
for the logic statement X=(A AND B) AND (C OR NOT B). '

(25 marks) - |
(Qo)

(i) (a) An arithmetic progression is a scquence of the form a, atd, a+2d,..., at(n-1)d,
where the initial term is “a” and the common diffcrence is “d” and “a” and “d” are
real numbers. Write the formula for the sum of the {irst n terms of an arithmetic
progression using “a” and “d”.

(b) In an arithmetic progression, the sum of the first 10 terms is 400 and the sum of the
next ten terms 1s 1000, Find the common difference and the first term.

e, 95

(i) (a) A geometric progression is a scquence of the form a, ar, ar?, ar’,..ar®, where “a
the initial term and 1 the comunon ratio. Write the formula for the sum of the first -
n terms and hence deduce the sum to infinity.

T

o 45,70

(h) A geometric progression has tirst term “a”, common ratio “r” and sum to infinity s
6. Another, geometric progression has first term 2a, common ratio r” and sum to
infinity is 7. Find the values of a and r.
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(ii) (a) Give the definitions of “greatest common divisor” (ged) and “least common
multiple” (lcm).

(bj Use the definitions of part (ii1) V(a) and find:

¢ The ged of 12 and 30

All working steps must be given.
e The lcm of 24 and 36 } ¢ g step givern.)

(iv) (a)Let“b” be an integer and “m” be a positive integer. What is denoted by “b mod m™?

(b) Find the value of 13 mod 5.

(25 marks)
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