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(a)

(b)

(b)

The figures in the margin indicate full marks

Symbols and Notations have their usual meaning

Answer any five of the following questions: 2 x5=10

Examine the continuity of the function f(x,y) atthe point (0,0), where

(6,9) = a~27, when (x,y) # (0,0)
fx,y—x2+y2, when (x,y ,
= 0, when (x,y) = (0,0).
. ’u 5 0%u
If u= @(x+ct)+ y(x—ct), then show that 2= ¢ oz where ¢ and w are two

differentiable functions and c is a constant.

Show that the set S = {(x,y) : x2 +y? < 1}isan open set which is not closed.
Ifz=x3—xy+y3x=rcosh,y =rsinb, find Z_: and :—QZ.

For what value of a, the vector F = xz 1 + xyz j +ay? k is irrotational?

Find the work done in moving a particle in the force field F = 2x2 1 + (xz+y)j + 3zk
alongthecurve x =2t, y=t, z=t%> fromt=0to t=1.

Find the maximum value of the directional derivative of @ = xy? + 2yz — 3x3z2 at
(1,-1,1).

Find the circulation of F around the curve C, where F = (2x + y2)i+ By —4x)jand Cis
the curve y2 = x from (1,1) to (0,0).

Answer any four of the following questions: 5 x4=20

i)If z=f(x,y)where x = e*cosv, y= e“sinv, show that

0z 0z ) 0z
u

y% + x% =e E
ii) Find the value of t so that the vector F = (x +3y)i + (y — 22)j — (x + t2)k s
solenoidal. 3+2

Evaluate
-U [2a% — 2a(x +y) — (x2 +y?)] dxdy
R

where R is the region bounded by the circle x2 + y? + 2a(x + y) = 2a?.



(c) Verify Green's theorem in the plane for

f [Cey + y2)dx + 22 dy],
C

where C is the closed curve (boundary) of the region bounded by y = x and y = x2, taken
counterclockwise.

(d) If f(x,y) = xy when |x]| = |y|

= —xy when |x| < |y].
Show that f,,(0,0) # f,,(0,0).

(e) Evaluate the surface integral [[ F.AdS where F = zxyt + yzj + xk and S is the surface of

the sphere x2 + y2 + z2 = 4 in the second octant.

(f) Prove that a vector field is conservative if and only if it is irrotational.
3. Answer any one of the following questions:

10x 1=10
a) i) State Gauss' divergence theorem and use it to evaluate

ﬂﬁ-ﬁds
S

where 4=x31 + x2yj + x2z k and S is the closed surface bounded by the cylinder

x? + y2= 4 and the planes z = 0 and z = 2.

1+5
i) If A is a differentiable vector function and @ is a differentiable scalar function, then show

that V X ((p/f)= (V(p) x A + (p(v) X /T)

4
b) (i) If F is a continuous vector function defined on a smooth surface S then prove that
JI F.AdS = Il F.A T;;T , provided 2.k # 0 and R is the orthogonal projection of S on

the xy plane. 6
(i)  Find the maximum or minimum value of f(x,y,z) = x™y"zP subject to the
condition % + 5 + g = 1 by using the method of Lagranges multiplier. 4
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