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- Part A (Objective Type)
Answer all twelve questions.
Find the number of elements in the power set of {positive divisors of 6}.
Find A@B forA={(1,2,3},B=(1,2,3}.
What is symmetric relation ?

Let f and g be functions defined by f(x) = 2x + 1 and g (x) =x2 — 2 then fog is:

Find the domain of the real valued function f(x)=v25- x%.

What is the cardinal number of the set {Q, {2},{2, {@}}} ?

Check whether the function A (¢) = |#3]| is even, odd or neither.
The graph of y = x2 is shifted 1 unit to the right and 4 units down. Write equation of the new
graph.

Find xh_r)n sin(x —sinx).

State the contrapositive of the implication :
“If it snows tonight, then I will stay at home.”

Define a Tautology.

What is the truth value of Vx p(x) where p (x) is the statement “ x? < 10 ” and the domain consists
of positive integers ?

(12 x 1 = 12 marks)
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Part B (Short Answer Type)

Answer any nine questions.

If A={1,2}, B={a,b,c}and C = {c, d}, find (A x B) N (A x C).
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Let R be the relation R = {(1, b), (2, @), (2, ¢)} and S be the relation S = {(a, ¥), (b, x), (¢, y), (c, 2)}.

Find Ro S.
Findxandy if(y - 2,2x +1) = (x - 1,y + 2).

Suppose f: A — B is a constant function when will f be :

(a) one-to-one ; (b) onto.

Let A = {a, b} and B = {1, 2, 3}, find the number of functions from :

(a) Ainto B ; (b) B into A.

3x-1 if

2>38

Let f:R >R bedefined by f(x)={x2-2 if-2<x<3

2x + 3 if

Find (a) f (1) ; (b) £(2).

0 0
1

x < -2,

x< :
For the function f(x)= { A find xhino f (%) or explain why they do not exist.

4x—x2
i :
Evaluate xﬂ P9

If 2-x%<g(x)<2cosx for all x, find lim0 g(x).
x>

Let p and g be the proposition “The election is decided” and “The votes have been counted”

respectively. Express the compound proposition — gV (- pAg) as an English sentence.

Show that —(pv ¢)and — pA—q are logically equivalent.

What is the negation of the statement Vx(x

2

>x)?

(9 x 2 = 18 marks)
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Part C (Short Essay Type)

Answer any six questions.

Let A be a set of non-zero integers, and let ~ be a relation on A x A defined by (a,b) ~ (c,d)
whenever ad = bc . Prove that ~ is an equivalence relation.

Let A = {1, 2, 8, 4}, consider the following relation R on A.
={(1, 1), 2, 2), 2, 83), 8, 2), 4, 2), 4, ).
(a) Draw its directed graph ; (b) Find RZ =R - R.

Consider the functions f:A —>Bandf:B—>C prove the following :

(a) If fand g are one-to-one then fo g is one-to-one
(b) If fand g are onto functions then g - fis an onto function.
Let R, and R, be relations on a set A represented by the matrix :

19 1 1::0
MR1 =(1 0 O0|and MR, @t -1
0410 1 0

O

Find the matrix representing (i) R; UR; ;(ii) R; NR,.

Find the continuous extension to x = 3 of the function f(x)= x?;—?g
()= { %
Let f(x
s1n% x>0,
(a) Does xlin}y F (%) exist ? If so what is it ? If not, why not ?

(b) Does hm f (x) exist ? If so what is it ? If not, why not ?

(¢) Does xli_lflo f (x) exist ? If so what is it ? If not, why not ?

Find the latent roots and latent vectors of the matrix A =

S o R
o o >
o oMM

Express the statements “All lions are fierce”, “some lions do not drink coffee”, “some fierce creature
donot drink coffee” using predicates and quantifiers, assuming the domain consists of all creatures.

Give a proof by contradiction of the theorem “If 8 n + 2 is odd, then n is odd”.
(6 x 5 = 30 marks)
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Part D (Essay Type)
Answer any two questions.

Let A = {1, 2, 8, 4). Consider the relations R and S on A given by R = {(1,1), (1,2), (2,3), (3,1), (3,3)} ;
S=1{1,2),(1,3),(2,1), G, 3)

Find the matrices (a) Mg~s ; (b) Mrys ; (¢) Mge; (d) Mg.s ; (e) Mg .

If lim f(x)=Land lim g(x) =M, prove that lim (f(x)+g(x))=L+M.
X -»e xXxX—>c X =>C

Show that pv(gar)and (pvg)A(pvr) are logically equivalent.
(2 x 10 = 20 marks)



