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(Write your Roll No. on the top immediately on r.eceipt of this question paper.)
Attempt any two parts from each question.

1. .('a) If a fun’ctio.n‘ fis continuous in [a, b] and fla) ﬁb) < 0,
then prove that there- exists x, € }a, b[ such that
fxp) =0, | 6

(b)) Examine the continuity of the function f defined by :

f(x)= lim (ei-—_x_"_s_m_x] (Ostg)

n—ewl 1+ x"
at x = 1. Explain why the function f does not vanish

. n T
anywhere in |0, 5] although A0) Y < 0. 6
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Show that every uniformly continuous function is
continuous. Give an example of a continuous function

which is not uniformly continuous. 6

State and prove Cauchy’s Mean Value Theorem. Using

it show that :
sina - sin B =-cot 6 (cos B — cos o)
where < 00.< 0 < f < @2 7

Prove that if a function is derivable at a point, then it

is continuous at that point. By considering the function

f defined by :

1+ %sin (logxz)} , x#0

ol

0 ., x=0

show that converse is not true. 7
If £0) = 0 and f”(x) exists on [0, o[, show that :

fx) - 1) = %xf”(c), O<e<x

X .

Also deduce that if /”(x) is positive for positive values

of x, ther AxVx is stri.y increasing m ]0, oof.



Iead

(a)

(b)

©

(a)

(3)

Obtain the Maclaurin’s series expansion

log(1 + x).

-Find ‘the value of a and & in -order that :

x(1 + acosx) - bsinx
3

lim
x =20 x

is equal to 1.

Show that :

log(l + 3
Rl og(l+x)<x

For x > -1 and x # 0.

Evaluate any two of the following :

0 J dx
' (x2 + 2) x* -3
P d
» I rE
ot sin® x dx
(iii) J —;(;Z:‘
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Show that for m,.n € N,

ni2: m n/2
_[ cos™ x cosnx dx = — I cos™ ~1x cos(n — 1)x dx.
n

0 0
Also deduce that :

n/2

n
cos® x cosbx dy = —. 6

128

Find the whole area between the curve x3? = a?()? — x?)

‘and its asymptotes. 6
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