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General Instructions

o This paper consists of TWQ sections, Section A and Section B. Section A is compulsory
and it consists of FIVE Structured Essay Questions and carries 100 marks.

¢ Section B consists of FIVE essay-type questions and answer only THREE of them. Each
question in Section B carries 100 marks.

» This paper consists of 03 pages.

SECTION A

Answer all the questions in this section.

x%,  x € [0,0)

Let the function g: R — R be given by g(x) = { 1, x€(=2,0)

Answer the questions (a) .10 (d) by using this function g.
{a) Find the A12111_ g{x) by using the £ — & delinition.
(b) Is the function g lelt continuous at v = 07 Justify vour answer.
(c) Is the function g continuous at x = 07 Iustily vour answer.
(d) s the function g differentiable at x = 07 Justify vour answer.

(e) Let the function f be defined as f(x) = 2x + 1,x € R.

Prove that the function f is differentiable at x = 1.
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SECTION B
I (@) Let f(x) ==,x>0,
(1) Show that lim f(x) = 0.
X— 00
{ii) Suppose you need to find the lim, 1. What are the changes you nced to

x—-0% X
include in the £ — & definition used in part (i).

(b)
(i) Find two functions g{x) and h{x) which satisfy the inequality
g(x) <r(x) < h(x) forx =0, where r(x) =‘ﬁ,x = 0.

(i) Hence determine lim r{x).
X =00

(c) Prove that lim, f(x) = oo, where f(x) = — x# 1.
x—1t x—1

[

(a) Let a, b, c be real numbers and f be a function such that a < b < c and (a, ¢)<
Domn(f).
Prove that if f is left-continuous at b and [ is right-continuous at b then
f is continuous at b.

. x, 0<x<1
(b)Let f(x) = {_1 =1

Prove or disprove each of the following,
(i) [ is continuous on [0,1)

(i) f s not continuous on {0,1]

(itiy /% is continuous on [0,1].

(¢) Give an example of a function f: R — R such that f is nowhere continuous and 2 is
evervwhere continuous on R,

3 Letg(x) =1—x,x € (0,1).
Prove that linly glx) =0.
A

1
(1-x)’

(byLet Ax) = (1 — x) sin

x €(0,1)

Determine the tmit lim h(x) using the Sandwich theorem,
X -1"
7

{¢) Does the existence of Hm f(x)g{x} imply the existence of . f(x) and lim g{x)?
X0 X—=cT AT

Justibv vour answer,

i~
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1, x€eqQ

() Let f: R — R be given by f(x) = {_1‘ X E Q"

Prove that linB f{x) does not exist.
xX—

4. (a) Let f be a function and ¢ is a real number such that f is differentiable at ¢.

Prove that f is continuous at c.

x, x=z=0
by Let f{x) = { ! e
) Let f) = {1 ¥=
(i} Show that the function f continuous everywhere.
(i) Is the function f differentiable everywhere? Justify vour answer.

(¢) Give an example of a function that is not continuous everywhere.
Hence, discuss whether it is differenfiable everywhere.

. xG
5. (a) Prove that xl_i’g]oof(x) = o, where f(x)=m, x € R.

(b) Let f be a function such that lim f(x) = oo,
xX—s—o0o

—co, >0
Prove that lim a f(x) =4 0, a=0
X —co
o, a<0.
{¢) Find two functions f and g such that lim f(x) = co. lim g(x) = —oo, and
X——0o X——in

Jim [f(x) + g(x)] = 2025,



