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1. Choose the  correct answer. from the
following : ' 1x6=6
(@) Which of the following points is not a
cluster point of the open interval ], 1[?
i) 01
(ii) 05
(iii) 10
(iv) 1-1
(b) What type of discontinuity the function
flx)= sin(%) has?

(i) Discontinuity of first kind
(ii) Discontinuity of second kind
(iii) Removable discontinuity
(iv) None of the above
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() I lim f(x)=1 and lim g(x) do not
X=—>o0 X—yoo

exist, then which of following about the
limit B? f(x)- g(x) will be correct?

i) ’lcig;f(X)-g(x) exist
(ii) iiggcf (x)- glx) =1
(iii) ;1_131 f(x)- g(x) does not exist

- (iv) None of the above

(d) Which of the following functions is not a
continuous function?

(i A polynomial function
(ii) A rational function
(iii) A differentiable function

(iv) None of the above

(e In which interval, Rolle’s theorem is
applicable for the function f (x) =sin x ?

. T T
i) [—_2.’ ’2‘]
@ii) [0, =]
(iij) [-2=, O]

(iv) None of the above

(.3

() Which of the following statements is
correct for the function f(x)= x3?
() f(x) has maximum value at x =0
(i) f(x) has minimum value at x=0

(iii) f(x) has neither maximum value
nor minimum value at x=0

(iv) f(x) has no point of inflexion

2. Answer the following questions : 2x5=10
(a) Find the cluster points of the following
sets : ' 1x2=2
i) A={1 2}

(ii)B={%:nelN}

'

() If a function f is continuous at a
point ¢ in an interval, then prove that
the function | f |is also continuous at the
point ¢ of the interval.

(c) Let AcRandlet f: A —Ris a function.
If 3 a constant K>0 such that
If(x)-f)|<K|x-u| Vx ue A, prove
that the function f is uniformly
continuous on A.
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(d) Evaluate the value of 6 that
appears in Lagrange’s mean value
theorem f(a+h)=f (@) +hf'(a+6h) for
the function f (x)=x2 +2x-3, given

that a=1'and b=%.

(e) State ‘the conditions under which a
function can be expanded as g
Maclaurin’s series. ‘

3. Answer the following questions (any sixs -

5x6=30

(@) If f:A—>R and x; is a cluster point

of A, then prove that the following
statements are equivalent :

() lim f(x)=1
x—>xp

(ii) Given any e-nbhd. Vell) of I, there
exists a 8-nbhd. Vs (x
that if x#x, is
Vs(xg)n A, then
Ve(l)

o) of x; such
any point in
f(x) belongs to

(p) Determine the constantg
that the function f deﬁn:da:‘:loa 9;:
continuous -everywhere f (xX)=2x+1 if
x<1, fx)=ax?+b, if l<x<3 a;nd
f(x)=5x+2a, if x23,

( Continued )

(0

(d)

(e)

(9)

)

(S)

Examine the continuity and
differentiability of the function
f:R >R, defined by

Flx)=1x-2]+|x-3| 2+3=5

Define uniform continuity of a function
on an interval. Show that the function

defined by f (x)=x3 is uniformly
continuous in [-2, 2}.. . 1+4=5

If I be an interval and f:I—>R be
continuous on I, then prove that the
set f(I) is an interval.

Prove that between any two real roots of
e” sin x =1, there is at least one real root
of e*cosx+1=0.

Show that

%2 x2 '
x-,—2—<log(1+x)<x—?(1+x), x>0

Prove, by using Lagrange’s mean value
theorem, that a function f is mono-
tonically increasing at a point ¢ if and
only if f’(c)20.
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() Find the maxima and minim
function L é,Of the

fix) =sinx+%sm2x¥%s;in33c 2

Vxel0, xnj

4. Answer any two from "t‘he”' followin,
questions : I o 10xg2-20

(@) () State divergence criterion for limits
Use it to show that 1lim sin(l/ x.)

d . x—0
oes not exist. .. 2+4=6

(i) Show -that sinx is uniformly
continuous on [0, . 4

(b) State and prove Bolzano’s intermediate
value theorem. Use it to prove, if

I=[a b] be a closed and bounded

interval such that J:IoR be

continuous on I and ke R b

pv, € a number
inf f(I)Sk ssupf(I)

then prove that 3 a number
c
that f(c)=k. ) 128:21'; 10

(c) Prove that the function S defined o
interval I is continuous ga¢ ae] ifn o
only if for every sequence (a,) :ln (}
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which converges to a
lim f (@) = f (@)
n—yoo

Use the above result to examine the
continuity of the following function :

B 1, when xis irrational
fx= -1, when x is rational

5+5=10

5. Answer any one from the following : 14
(a) Find the value of the following :

2+4+4+4=14

. x-log(l+x)
) x-0 1l-cosx

g 1im LEE T me
(i hrare x

1/.vc2
ey 13 tan x
(iii) chl_%( P )

(iv) a, band ¢ such that

. a+bcosx+csinx _1
lim 2 )

x—0 v X

and prove Taylor's theorem

(b) (i) State

with Lagrange’s form of remainder
after n terms. 2+5=7
( Turn Over )
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(i) Prove, using Taylor’s theorem, that
log(l + x) lies between
' 2

2
x-%_ and x-—= Vx 3
2 2(1+x)

(iii) If -
flat+h)=

fla)+hf'(a)+ h?r‘: fa)+ %3;- F"a+6h)

0<06<«l1
and if f LR TS continuous and
non-zero at x =q, show that

lim 6 =1 4
h-o 4
* % %
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