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1. Choose the correct answer from the
following (any six) : : 1x6=6

(a) For the open interval A=(0,1), which
of the following is correct?
(i) O is not the cluster point of A

(i) Only O and 1 are cluster points
of A

(i) Every point of the closed interval
[0,1] is a cluster point of A

(iv) A has no cluster points
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( 2 ) | ( 3 )

a* - | (e) Lagrange’s mean value theorem can be
(b) BE}) o where a >0 is equal to o proved for a function f(x) by applying
. | Rolle’s theorem to the function
) 0 |
.. |
(i) 1 J
| () ox)= flx)+ ke’
(iii) loga :
|
(iv) €% . | .
| i) )= flx)-kx?
(c) Let Ibe an interval and f:I R be ‘ fiii) &(x) = flx)+kx

continuous on I Then the set S is |

() a finite set : @) =S e
(i) an empty set '

(iii) an interval

(iv) None of the above | () The necessary condition for a function
: ‘ f(x) to have a maxima at x=c is

d K f:I5R bea continuous function at

the point ¢, then 1 (l) f '(C) >0
(i) cis a point of the d .
y o The domain (i) fic)=0
(i) flc) must exist
(iii) Im flx)= flc) ‘ : (i) f'lc)<O
(iv) ’1‘131 fx)= f(c) | (iv) None of the above
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exist, does it follow that limg é‘,;-’;ts?
X—=C

Justify your answer by an example.

( 6 ) (7))
(b) Let fand gbedefinedon Ato R and cbe ‘ (b) Let c be a cluster point of AcR and
a cluster point of A. If lim f and lim fg i let f:A—R. Prove that lim f(x)=L if
X=-C . X—>C

and only if lim| f(x)-L1=0.
xX—C

(c) Prove that

(c) Evaluate lim Vx _1'(x >0).

\
x=>1 x-1 | 1
| (i) lim —=o
(d) Shov.v that the function flx)=|x| is e
continuous at every point ceR | ' (ii) lim '—12- =0
x—® x

(e} Check whether the
f(x)=xe* -2 ha
[0, 1]. '

) . equation i . 4
S @ root in the interval | (@ Let AcR and let f:A->R be
continuous at a point c € A. Show that
for any >0, there exists a
xeR, is not neighbourhood Vg(c) of c such that

() Show that fix) .k,
differentiable at x = 0. i if x, y e AnVg(c), then | fix)- fy)l<e.
|
l

(9) Find the points of relative extrema for

the functiong flx)=x2
on R to R, 3x+5, defined

(e) Prove that the following function :

‘ 1, if x is rational
| F¥)=10. if x is irrational
3. An . | ’
swer any Slx pal'ts fro 1 ) i
questions : m the following a is not continuous at any point of R.
’ 5x6=30 :
(@) Use e-5 definiti
on of s . .
im Lo 1 8 limit to prove () State squeeze theorem. Use it to show
m — = — if c>0. } )
XX ‘ . that lir%smx =1. 0+3=5
x> X
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(g0 Give an example of fun,

that are both discontin

ctions f and ¢ (i) Let neN be such that n2>3.
uous at a pOint

. . ity -x2sx"sx?

. Derive the inequality -x° <

cin R such that— for ~-1<x<1. Then use the fact

() the sum f+g is continuous at ¢ that limx2=0 to show that

.. 0

(i) the product fg is continuous at ¢ ” '

. im x* =0, 4
x-0 ’

(h) Show that f(x)=sinx "is continuous

on R.

— 1 .
(b) (i) Show that the function flx)= 2

¥ ];'((3.::)3 |x'|e | W?Tre the function uniformly continuous on the set
- X~ from R to R is , . . 4

i i =[1, ), but that is not uniformly

differentiable and find the derivative, ; tgn:c:us on B =(0, ») 6
M Con - $ .
() State and prove  Carath :
eodo

fheorem. ” (ii) Show that if f and g are uniformly

continuous on AcR, then f+g
: i iformly continuous on A. 4

4. Answer any two parts from the following . is uniformly
M 10X2=20 <
, i e Rolle’s theorem.
@ @) lI;‘unctions fand g are defined on R (c) (i) State prov

’ (i) Suppose that f is continuous on

= 2, if x#1 the closed interval [a, b], that fis

” JE=x+1 and gl ={ if x=1 differentiable on the open interval

Find | | (@ b) and that f(x)=0 for

ind _ ,.

’l‘l'rgg(f(x” and compare with xe(a,b). Then show that f is
the value of g(li constant on [a, b]. 5
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' 24KB/85 ( Turn Over )
24KB/85 ( Continueg )

[




( 10 )

[o K
o) 2+6+2=10

5. Answer
any one part from the following : 14
(@) State and prove Darb
Suppose °
continuoyg

that i ux’s theorem :

on [0, 2 Si02ASR s
and tl,lat and differentigble
£2)=1 fO)=0, ru=1,
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(b)

(c)
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(i)

(11 )

State Maclaurin’s series expansion

for the function f(x) and obtain
the expansion of the function

flx)=¢€*, showing the convergence

of the remainder term after n
terms. . 2+5=7

Let AcR, let f:A->R and
g:A->R and suppose that
(@, ©)c A for some a e R. Suppose
further that g(x)>0 for all x>a

and that for some LeR, L#0, we
have . a
lim £ L
x> g{x)
Show that if L>0, then

lim f(x)= if and only if
X—>o

lim g(x)=. | 7

X—>0

\

Let h:R->R, defined by

h(x)=x3+2x+1. Show that h is -
continuous and strictly monotonic
increasing on R. Further deduce
that k! is differentiable on R.
Also find the value (h™!y(h(1)).
1+2+3+3=9
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(i) Let I be an interval and let
f:I->R be differentiable on I

Show that if f' is negative on I
then fis strictly decreasing on I S

* % %k
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