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Instructions: Attempt all questions from Section A, Section B and Section C. There are internal
choices in Questions 7 and 10.

SECTION A
(5Qx4M=20Marks)
S. No. Marks CO
Q1 Show that the set S = {1% —%% —%, } is neither open nor closed. 4 Cco1
Q2 Find the supremum and infimum, if they exist, of the set x € Q:x =
= neEN. 4 Cco1
n+1
Q3 Identify the following sequence is bounded or not bounded:
{1+1+L+...+i} 4 CO2
2 22 2n
4 . sinx
Q Evaluate lim = 4 co3
Q5 Does the function f:[0,2] - R defined by f(x) = x? satisfy the
Lipschitz condition? 4 Cos3
SECTION B
(4Qx10M= 40 Marks)
6 x(1-0)
Q If0o<6 <1, |X|<1,Sh0Wthat|1+ex|<1 10 CcO1
Q7 Determine whether the following sequence is non decreasing and
bounded from above?
2n3"n
@ ={="+}
If it is convergent, then find the limit of the convergent sequence. 10 cO2
OR
Show that the sequence {s,,} defined by the formulas; = 1, 5,4, =
/ (3s,,) converges to 3.




Q8

Discuss the existence of the limit of the function f defined as

1, ifx<1
f(x) =42 —x, if 1<x<2
2, ifx=>2

atx = land x = 2.

10

CO3

Q9

Determine the values of a, b, ¢ for which the function

(sin(a + 1)x + sinx

o forx <0

£ = | c forx=20
1 1
(x + bx?)z — x2
3
\ bx2

for x>0

is continuous at x = 0

10

CO3

SECTION-C
(2Qx20M=40 Marks)

Q 10

State and prove Cauchy’s second theorem on limits.

OR
Show that necessary and sufficient condition for the convergence of
monotonic sequence is that it is bounded.

20

COo2

Q11

(i) Check whether the function f:[—2,2] - R defined by f(x) = x3 is
uniformly continuous or not?
(ii) Lety = E(x), where E(x) denotes the integral part of x. Prove that
the function is discontinuous where x has an integral value. Also
draw the graph.

20

CO3






