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All questions are corﬁpulsory. Lo
Anen;pt any fwo parts- ﬁom each question.
1. (z'z) Show that the function f defined on R by :

) 4x , when x is irrational
flx) = . .
5¢ , when x is rational -

is continuous énly at x = 0,-

®  Prove that the image of a closed interval under a cominu_ous

function is a closed interval.
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{¢) What do you understand by a uniforr.nly continuous
funetion ? Let-Ax) be a real valued function ;)n‘lhe closed

and boundéd interval 1. Show that f is continuous on 1

if and only if / is uniformly continuous on 1. 5+5

(@ Iffis a given function on [a, b} such that /" js defined .
on fa, 6] and f"(x)i < M for alt x ¢ [a, b), then show -

F
that

7 b) - fla) - % b -a) If' (0) + £'(@)} | < %M b-ap

(6)  Obtain the Maclaurin series expansion of :
f(x)=log (1+ %) for |x] <1.

(© (@ Let fbe a function with domain D which contains
0 and let g be,the function defined on D by
setting : '

g(x)=x flx), for all xe D,

Prove that if / be continuous at x = 0, then gis

derivable at-x = 0,



(a) -

()

(©

where p and g are positive integers, has a maximum value
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(i) 1f fand g are both defined and continuous on
\ ‘

[a, b] and are derivable on ]a, b[ and if /'(x) = g'(x)

for all x in Ja, ], then prove that f{x) and g(x) differ

only by a cbnstant on {a, b]. 415+4',

If0<x< 1, show that :

2x<10g|:1+x:] _

1-x

Deduce that :

n +1/2
€< (1+}-)
. n,

Evaluate :

1 -
() lim (cotx)loe*
0+

iy lim 11 :
0 x50 \ x%  gin?y

Show that the function £, defined by :

“,

flx)=xP1-2"V xecR

b

whatever the values of p and g may be. 444
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(a) Evailuate any fwo of the following integrals :

1 2 -
lfx
.(i) lé[xVI +x? & ’
dx

o
@ s f2x? 485 +4
(L dx .
(i) T +x+ 31 +x

{6y If:
| . /2 ‘
I, = jxcos" x dx, and n>1
9
prove that : '
n-1 1
L, = T Iig - n_2
Deduce that :
47 149
15 _— -
o 15 225
(¢)  Find the entire length of the asteroid :
£213 L4203 2218

Or
Find' the surface area of the solid generated by revolving

the curve :
x=a{0-sin8), y =a(l-cos6) "
st

about x-axis.
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