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Answer Question Neo. 1 and any five from the rest

1. Answer any five questions from the following:

2%x5 =19
(a) Show that the function f: R — R defined by 1+1
fx)=xsinl | x=0
= 1 , =4
is not continuous at x =0 . How can f be defined to be continuous at x=07?
X
o) If f(x, ») _.:__2__2__2_, (x, ¥) #(0, 0), show that x—af—+y§!—= 0.
xX“+y ox " 0Oy
(c) State Taylor’s theorem with Lagrange’s and Cauchy’s forms of remainder after L
n-terms.
(d) Justify the applicability of Rolle’s Theorem for the function f(x)=|x|, -1<x<\.
/2 V
(e) Evaluate: J‘ sin® xcos? x dx
0 ,
(f) From the definition of Gamma function ['(n) , n> 0, show that T(n+1)=nl'(n).

3 g
(g) Find the radius of curvature of the ellipse %+ —)-;-— =1 at one end of the minor axis.

(h) Find the envelope of the family of circles (x - ay +y* = a*, abeing the parameter.

2. (a) Using definition prove that lim —l-sin—l- =0,
X0

(b) Show that a function f differentiable at a point is continuous at that point.
(c) Let f(x) be a real-valued function of a real variable x such that

f(x+y)=f(x)+ f(y) forall x, yeR.If f(x) is continuous at x=0, show that
7(x) is continuous everywhere in R. |

3. (a) If the function f is defined by
f(x)=xzsin% , x#0
= 0 , x=0
Show that f is differentiable at x =0 but not twice differentiable there.
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where y, denotes the n-th derivative of y with respect to .

3,3
A Xy o
(©) fu=tan™' —=—  x =y, show that x 2 4 V()” = 8in Du

R 4 iy ay
4. (a) Using Lagrange’s Mean Value Theorem prove that

"j--" < lOg(] +x)< x , x>
14

(b) State and prove Cauchy’s Mean Value Theorem.

5. (a) Find the range of validity for the expansion of the function log(l+ ax) . when a0

(b) Find the expansion of the function sinx about the point x = 5
: ; +acosx)—bsi
(c) Determine a and b such that lim X0 £2608X) —bsinx _

1.
x-30 x3

-3
6. (a) Integrate: f ;;%
e £

(b) Integrate: f —\7;%%7;

7. (a) If I, = [sec” x dx, then show that (n~1)7, = tanxsec” 2 x +(n-2)I, ,
z/4
Hence evaluate: j‘sec5 x dx
0

7/2
(b) Applying the definition of Beta function, evaluate J' cos* x dx.
0

m+n

8. (a) Prove that the line xcosa+ysin@=p will touch the curve x™y”"
p mmnn - (m+n)m+nam+n

- am+n lf
sin"acos” & .
(b) Find the asymptotes of the curve given by the equation:

2yt a2+ yH - (x+y)+at =0

9. (a) Find length of the curve 2 3 y2/3 =g

.

(b) Find the volume of the solid obtained by the

revolution of the curve
y2(2a-x)=x* about its asymptote.
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