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Scction III

Find the mass of a wire in the shape of curve

C: x:3sin t, y:3 cos t, z:2t for 0 ( t 3 n and

density at point (x, y, z) on the curve is 6(x,y,z\=2.

Find the work done by force F=xi+g+(*r-y)[
on an object moving along the curve C given by

R(t): t2i+2ti+4t3[ .

3- Use Green's theorem to find the work done by the

force field F(*,y) = y'i+*'j when an object moves

once counterclockwise around the circular path
x'+ v': z.

4. State and prove Creen's Theorem

Evaluate 6(z*y', dx + 2x2vzav + (*'v2 -zr)ar)
where C is the curve given by x: cos t, y: sin t,
z:sin t, 03t!2n traversed in the direction of
increasing t.
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Attempt any Five questions fiom each section

All questions oarry equal tnarks.

Section I

l. Find the lollowing limits :
Use divergence theorem to evaluate lJ F.N at *n"."

F=(x5 + t 0xy2z2 )i + (r' + tov*2r')j * (r' + tory2*2 )i

3

4

6

(i) lim
(x,y)+(o,o)

I

(l+x'z+y'?)ii7

and S is closed hemisphere surface 2= l-x2 v
lim

(x,y) +(o,o)together with the disk x2 + y2 ( I in x-y plane

(1000)

(ii) x log (*' * r')

P. T. O.
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Find an equation for each horizontal tangent-plane to
the surface
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Section II

dAl. Evaluate the double integral j[ where D is

2

2

z=5-x2-y2+4y
y2+l

Let w : f(t) be a differentiable function of t where

1= (x2 + y2 + 22)112. show that

(dw/dt)2 = 10wlAx)2 + (6wl0y)2 + (0wlA)2.

Let f(x, y,z) = xyz and let fi be a unit vector

perpendicular to foth V=i-2j+3k and *:Zi+j-[.
Find the directional derivative offat Po(1,-1,2) in

the direction of 0.

Find the absolute extrema of the function f(x, y) :
e*'-Y' over the disk *, + y, 3 l.

triangle bounded by x:2y, y:-x and y:2

2. Evaluate
.,I:,

JN J., v (*'*r') dy dx by converting to

polar coordinates.

Find the volume of tetrahedron T bounded by plane

2x + y + 3z : 6 and co-ordinate planes.

3

1

4

5

Use spherical co-ordinates to verify that volume of a
2

half sphere of radius R is lr n1.

5. Use cylindrical co-ordinates to compute the integral
_-t

'dxdydz where D is the solid

bounded above by the plane z:2 and. below by the

surface 2z : x2 + y2.

6. Use a suitable change of variables to compute the

Iff,(.'*r')

ltt x-y l

double integral x+y
triangular region bounded by line x + y : I and co-

ordinate axes.

dy dx , whsls D is the

6
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3. The output at a certain factory is Q=150K?# where

K is the capital investment in units of $1000, and L
is the size of Labor force measured in worker-hours.

The current capital investment is $500,000 and 150

worker hours of Labor are used. Estimate the change

in output that results when capital investment is
increased by $500 and Labor is decreased by 4

worker-hours.


