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1. (a) Define limit of function at a point. 1

‘(b) Evaluate the following limits (any one) : 2
@ Wliss 22 EL
x—>2Y x+3

(ii) i s i L
x-1fx+3 -2
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(2)

If f: A> Rand if cis a cluster point of
A, then prove that f can have only one
limit at c.

Write the type of discontinuity if

lim+ fg # lim f(x)

When does a function f continuous on
a set?

Investigate for the point of
discontinuity :

; if x is rational
; if x is irrational

1
o= { ”

Or

Let A, BCR and let f: AR and
g:B—->R be functions such that
f(A) S B. If f is continuous at g point
c€ A and g is continuous at p = floe B;
then prove that composition
ge°f:A—Ris continuous at ¢

( Continued )



(3)

(d) Let ACR, let f:A—>R and let |f| be
defined by |f ()= |f(2)| for xe A and f
is continuous at a point C€ A. Prove

that |f| is continuous at c 3
Or
Discuss the continuity of

flg=lx-1| +|x- 2|in the interval [0, 3].

3. (a) State location of roots theorem. 1

(b) State and prove intermediate value
theorem. 4

(c) Find the roots of the equation
%3 —x-1=0 between 1 and 2 by using
location of roots (bisection method)
theorem. 4

Or

Let I be a closed bounded interval and
let f:I— R be continuous on I, then
prove that the set fi)={f(): x€ I}isa
closed bounded interval.

4. (a) Write the non-uniformity continuity
criteria (any one). 1
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(4)

(b) Show that a function f: R — R given by
f(9=x2 is not uniformly continuous
on R 4

Or

If f and g are each uniformly
continuous on R, then prove that
composite function fog is also
uniformly continuous on R.

5. (@) Find :

%(tanxz) 1

(b) State Caratheodory’s theorem. 2

(c) If fis continuous on the closed interva]
I=[a b] and f is differentiable on
the open interval (g, b) and f ‘(x) =0 for
all xe (a b), prove that f is constant
on L 3

6. (a) Define relative maximum and relative
minimum at a point on an interval. 2

(b) State and prove Rolle’s theorem.  1+3=4
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(5)

(c) Apply the mean value theorem to prove
the following (any one) : 4

() e*>1+x for xe R

(i) b—a2 <tanlp-tanla< b=a
1+b* . 1+a?
fora<b

7. (@) Show that f(x)=x3-3x2+3x+2 is
strictly increasing for every value of
x € R except 1. 2

(b) Let Ic Rbe an interval, let f: I 5 R, let
ce I and assume that f has a derivative
at ¢ and f’(c)>0, then there is a
number &> 0. Prove that f(x)> f(c) for
xel and c<x<c+d. 3

(c) Examine the validity of mean value

theorem for the function
fl)=2x2-7x+10 on [2, 5]. 4
Or

If fis differentiable on I =[g b] and if k
is a number between f’(@Q) and f’(b),
then prove that there exists at least one
point c in (a, b), where f’(c) = k.
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(b)

()

(d)

(b)

(c)
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(6)

Write the remainder after n terms of
Taylor’s theorem in Lagrange’s form.

Write the statement of Cauchy’s mean
value theorem.

Deduce from Cauchy’s mean value
theorem f(b)~f(e) =& f'B)log2, where

f(x) is continuous and differentiable in
[a b] and a<& <b.

State and prove Taylor’s theorem with
Catichy’s form of remainder.

Or

Find the approximate value of 31+ x,

x>-1 by using Taylor’s theorem with
n=2:

Write the necessary condition for a

function f(x) to have relative extremum
at x=c.

Determine whether or not x =0 is a
point of relative extremum of
fld =sinx - x,

Define convex function

( Continued)



(7))

(d) Using Maclaurin’s series, expand the
following in an infinite series in powers

of x (any two : 4x2=8
(i) log(l +x)

(ii) cosx

e
ax

+b

* kK
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