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Answer Question No. I and a,ny five from thr rest

Answer an!fivs qusstions fronr the following:

(a) Show that the function "f , R --r IR defined by

./'(x)=rsin{, n*o
: I , x=0

is not continuous at x = 0 . How cffi .f be defined to be continuous at x=$?

(b) If ,f(x, y) =-#=, (x,.y)#(0,0),show *ut *$ny%=0.' xl+y'' dx ' AY

(c) State Taylor's theorem with Lagrange's and Cauchy's f<rrms of retnaindet after
n-terms.
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2. {a)

(b)

(c)

(d) Justifi the applicability of Rolle's Theorem for the fi,rnction -f(x) = ix\, -1S x a1 .

,r/2

(e) Evaluate: fsin6 xcas4 x dx
0

(0 From the definition of Gamma function'I(n) , n> 0, show that I(n+1) * nl(n) '

(e) Find the radius of curvature of the ellipse *.+=1 at one end of the minor axis'

(h) Findtheenvelopeoftheftmilyof circles (r-u)'+y'=a2, abeingtheparameter.

Using definition prove that lim f rin] = O .
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Show that a function /' differentiable at a point is continuous at that point.

Let "f(x) be a real-valued function of a real variable r such that

.f{x+y}=f(x)+ftil forall x,!€R. lf /(x) is continuous at x=0, show that

f (x) is continuous everywhere in IR.

3. (a) If the function / is defined bY

f (x) =x2 sin]
1

, x#0
: 0 , x=0

Show that. f is differentiable at x = 0 but not twice difibrentiable there.
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(c) If ,/=tnn t-I*l-tl"' . x* y,showttrr.r$ ,,!J.,"sit12)t.

.t'- .t' r).r r)y

4. (a) tlsing Lagrange's h4ean Value Thearem pr$?e that

;ft *logq1+.r)< r , x> $

&) State and prove Cauchy's Mean Yalue Theorem.

5" (a) Find the range of validity for the expansion of thr function lag{t + *xi * w}*err n > * 
"

&) find the expansion of the function sinx about the p*in1 :* *"
(c) Determine a and & such 16a1 ;* x(l t{cg!r)*}sinx *

r*ro 
** =1"

6. ta) Iategrate; I?# *
(b) Intesra*c, l#W

7. (a) If fn =Jsec' * &,thenshowthat (z-1)/, =tanxsecn-2 x+(n-41,_2.
sl4

Jsecs 
x drHence evaluate:
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tb) 4pplyrns the definition of B€ta firnction, evaluars JWsa, a,

0

S. (a) Prove that the line xcosa*ysina=p will touch the cwve x*y'=a**' if
p'*nm*nn =(m* n)n*n on+n sind acos* a .

(b) find the asymptotes of the curv€ given by the equation:

,' y' - o' (*' + y'j-a3(x+ y) + a4 = o

9. {a) Find length of the cuve x2/3 + y2l3 = s2/3 .

(b) Find the yolum€ of the solid obtained by the revolution of the aurve

yz Qa - x) =x3 about its asymptote.
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