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1. Answer the following as directed : 1x10=10

— 4
(a) Find Im —5—-
' ' x^ + l

(b) Is the function f{x) = j
continuous at a:=0 ?

(c) Write the cluster points of A= (0,l).

Contd.





(d) If a function /: (a, oo) —> M is such

that lim xf{x) = L, where LeM» then
*-»CS)

lim f{x)= ?
X->oo

(e) Write the points of continuity of the

function f{x) = cosiJl + x^ , xgE-

(f) "Every polynomial of odd degree with
real coefficients has at least one real

roof." Is this statement true or false ?

(g) The derivative of an even function is
function. (Fill in the blank)

(h) Between any two roots of the function
f(x) = smx, there is at least

root of the function f{x) = cosx.
(Fill in the blank )

(i) If f(x) = \x^\ for xeU, then find
f'{x) for xgE-

(j) Write the number of solutions of the
equation ln{x)- x-2.
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2. Answer the following questions : 2x5=10

(a) Show that lij^{x+sgn{x)) does not
exist.

(b) Let/be defined for all xgM., x^3 by

x^ + x-l2
/W = . Can / be defined

x-3

at x = 3 in such a way that / is

continuous at this point ?

(c) Show that f{x) = is uniformly
continuous on [0, a], where a> 0 .

(d) Give an example with justification that

a function is 'continuous at every point

but whose derivative does not exist

everywhere'.

(e) Suppose /; ]R->m be defined by

f{x) = x^ sin-^, for xt^O and
X

/(0) = 0. Is /' bounded on [-1,1]?
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(c) Prove that the rational functions and

the sine functions are continuous on M.

10

(d) (i)

(ii)

Let I be an interval and let

be continuous on 1.

Prove that the set /(/) is an
interval. 5

that the functionShow

/W=, 2
1 + X'^

continuous on

1
for xeM. is uniformly

5

(e) State and prove maximum-minimum

theorem. 2+8=10

■M (f) fi) has derivative at c g
then prove that / is continuous

at c. Is the converse true ? Justify.
6
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(ii) If r is a rational number, let
/: he defined by

sin

0,

i j for jc 0
otherwise

Determine those values of r for

which /'(o) exists. 4

(gj State and prove Mean value theorem.
Give the geometrical interpretation of
the theorem. (2+5)+3=10

(h) State and prove Taylor's theorem.
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(c) Prove that the rational functions and

*3 •.
the sine functions are continuous on

10

(d) (i) Let I be an interval and let

be continuous on 1.

Prove that the set /(/) is an
interval. 5

lol •

>■

0'
(ii) Show

/W=

that the function

1

1 + a:^
continuous on

for xeM is uniformly

5

(e) State and prove maximum-minimum
theorem. 2+8=10

.  (f) (i) If /; / ^ M has derivative at c e
then prove that / is continuous

at c. Is the converse true ? Justify.
6
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(ii) If r is a rational number, let
/; R -> IR be defined by

f(x) =
sin ^ J for X 0

0, otherwise

Determine those values of r for
which /'(o) exists. 4

(g) State and prove Mean value theorem.
Give the geometrical interpretation of
the theorem. (2+5)+3=10

(h) State and prove Taylor's theorem.
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