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Attempt any four questions. All questions carry equal marks.

1. Let f(x,y)= ;(32/1-;:2 (xy)#(0,0),
0, (x,y)=(0,0).

(a) Show that f,(0,0) and fy(0,0) both exist but f is not differentiable at (0,0).

(b) Find the rate of change of f at the point P(2,0) in the direction from P to Q[%,ZJ.

(c) Find the direction in which f decreases most rapidly and increases most rapidly at the point

(2.1).

(d) Find the tangent plane to the given surface z = f (X, y) at the point (0,2,2).

2. Let f(xy)=x*—-4xy+y’+4y.
(@) Find the absolute extrema of f(x, y) on the closed bounded rectangular region
0<x<3, 0<y<2
(b) Use the method of constrained optimization to find the largest and the smallest value of

f (X, y) subject to the constraint X+y =2.

(c) Compare the results obtained in parts (a) and (b) and interpret it.
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3. (a) Let R be the region which lies between two squares of sides 2 and 4 with center at the origin

and sides parallel to the coordinate axes. Compute the double integral Ijex*ydA.
R

(b) Evaluate

”sinz(x+ y) dydx

D
where D is the parallelogram with vertices (0,7), (z,0), (z,27), (27, 7).

+(y-1)

(c) Compute J'” 5 ~dV, where D is the solid bounded by the surface
> (x-1)

(x—l)2 +(y—1)2 =2z and the plane z=2.

4. Letthe vector field F be given as
F(xy.z)=(y*cosx+2°)i +(2ysinx—4) j+(3xz* +2)k
(@  Show that F is conservative.

(b)  Find the scalar potential for F.

(c) What will be the work done in moving an object in this force field from the point
. V4
P(0,1,-1) to the point Q(E’_L 2).

(d) Ifthe path P to Q is traversed through ten additional in between points then what will be

the effect on the work done. Give reason for your answer.

(e) Evaluate _[If-dli,where C istheline segment x=1, y=1, 0<z<1.
Cc

5. Let D be a ball of radius 3 with center at the origin and F be the vector field given by

F(x,y,2)=2xyi +yz?]+xzK.
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(a) Use spherical coordinates to compute J._UV Fdv.
D

(b) If S denotes the upper half of the ball D, then verify Stokes’ Theorem for F.

6. (a) Let the force field F be given by

o

If(x,y,z):xyz(' +J°+I2).

If N is the outward drawn normal, then use Divergence theorem to evaluate ” F-NdS,
S

where S is the surface of the box: 0<x<2,0<y<1 0<z<4,

(b) Evaluate

using
(i) Cylindrical coordinates

(ii)  Spherical polar coordinates.
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