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SECTION - I

1. (a) If f be continuous on [a,b] and f(a) <0 < f(b)
then show that there exists a real number X, in
la, b[ such that f(x)) = 0. . (5}

(b) Show that the function f defined on R by

1 if x is rational

f(x) = {

—~1 if x is irrational
is discontinuous at every point of R. (5
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(¢) Define uniform continuity of a function f defined
on an interval. Discuss the uniform continuity of
the function.

1 - .
f(x) = sin; on ]0, «of (5)
SECTION - II

2. (a) Let f be the function defined on R as

f(x) = |x-1] + |x+1|, VxekR

Discuss the derivability of f at x=-1 and x=1.

. (5)
(b) If f“(x)> 0 for all x € R, then show that:
1 Lpero
f E(XI + XZ) Si[f(xl) + f(xz)]
for every pair of real numbers x, and x,. (5)

(c) State the conditions under which a function can
be expanded as a Maclaurin’s series and hence
obtain series expansion of

f(x) = cosx, xe€ R (%)

SECTION - 111
3. (a) Show that sin x lies between

x—-%‘ and X—-—+— ; 3
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(b) Find the values of a and b in order that

x(1 - a cosx) + bsinx
3

1t

x—0 X

may be equal to 1/3.

5y
(c) Show that the function f, defined by

fix) =x3-5x*+5x-1, YxeR

has a maximum value when x = 1, a minimum value

x =3 and neither where x = 0. (5)
SECTION -1V

4. (a) Integrate any two of the following :

W [———
(I+x)«./x2—l‘

3 11
(i1) _Icos Txsin Tx dx

Gy | (2% - )" d )

]
%/4
®If 1, = [0 tan"0 d6, show that:

I+ I, = ll’ n>l
n.—-

Deduce the value of L. (4)

P.T.O.
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(c) Evaluate the surface area of the solid generated -
by revolving the cycloid

x = a(0 - sinB), y = a(l — cosh),

about the line y = 0. 4)

(1 200)****



