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Let D be the region in tfe rl..plane that is bounded by the

co-ordinilte axes and the line x + j/ = l. Use the suitable change

of variable to compute the integral :

I
12.

t3.
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Section lll

Statc Creen's theorent ftrr simply connected regions. Use

Creen's tlreorem to find the work done by the force field 7 '
F(-r,.y) = (et -rJ;l + icosy +-t'ratong the circlel +l = |

in anticlockrvise direction.

14. Give the geometriciil interpretation of the surface integral

ILi, ora, oiecewise stnooth surface S. Evaluate the surface
JJ

inteeral JJ xzds over the. surface S which is the pan of the

planex+y+z=l that lies in the first octant. 
(,

15. Verift Stokes' theorem for the veclor field F(x, .r', :) = zzi + 3xJ |,

+ 5f taking surl'ace o to be the portion oi the paraboloid

z = 4 - P - f for which z 2 0 with upward orientation and

C to be the positively oriented circle.r2 + )) = 4 that forms the

boundary of o in the ;rplane.
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Section I

I I Let / bc the function defined bt :\"

ltf tt /,?
This question papcr contains l+l printed pagesl
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z=s-?-l*qy.
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2. Firid the equation for each horizontal tangent plane to the

surface

Sectio lI

7. Find the area of the region D by setting double integral,

where D is bounded by the parabota ! = x2 - 2 and the

line y = x.

write an equivalent integral with the order of integration

reversed and then compute the integral :

9 Calculate the Jacobian of transformation from rectangular to

polar coordinates and hence evaluate the integral :

I

,19-r'-Y'
d\dy

10. Find the volume V of the solid bounded above by the cylinder

. l',. = 4 and below by P +3f = r..

ll. Evaluate the integral below. where D is the region bounded

above by the sphere *2 + i + z2 = 2 and below by the

paraboloid r =* -f.:
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3. Let f aru) g be twice differentiable functions of one variable ( (

and let t(r, t) = Ax + ct) + g(x - cr) for a constant c. Show

bdxJJ.
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4. Let / have continuous partial derivatives and suppose lhe

maximal directional derivative oflat Po(I, 2) has magnitude

50 and is attained in the direction from Pd towards Q(3, f).

Use this information to find v/ ( l, 2).

5. 'Find the absolute extrema of7{r, i =;2 + x.y +,rl on the r,

closed bounded set S where S is the disk * + 1? < t

Find the point on the plane 2x + y + : = I that is ncarest to

( (

6.

the origin.
l)
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16. State and prove Divergence th€orent.

Verifv that the vector field F(.r, y) = (e, sin .), - y)i +

(c'cos l - x . 2[ is conscrvalive using cross parlial tcst. Use

a line integral ro find rhe area enclosed by the ellipse:

t
I
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18.
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Let E be the solid unit cube with opposing corners at the origin

and (1. l. l) with faces parallel to co-ordinaie planes. Let S be

the boundary surface.of E oriented rvitb the outward pointing

nomral. lf F(.r, ll --) - 19i . 3rr;j . x sin -- I. find the integral

tf
JJ F.n ,/s uvcr surt'ace S using divcrgence rheorem.

56f.25 3,000


