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ap)    Show that the vector field F(x,y) = (x+2y)i+(2x+y)i
is conservative and find a scalar potential f for

F. Evaluate the line integral  JCF dR, wher: C is
any smooth path conn?cting A(0,0) to a(1,1)I

(c)   Use  Green's theorem to find the .work done ty•the force field

F(x,y) = (3yL4x)i+(4x-y|i
When  an  object  moves  once  counter6.1ockwise
aroufld the ellipse 4x2+y2=4.

6.     (a)   Evaluate  ffs(X2+y2)ds,  where  .S  is  the  surface

of the hemisphere  z =

(b)    Let S be the portion the Plane= x+y+z = 1 that lies
in the rirst octant, and let C be the boundary of
S,  traversed  counterclockwise.  Verify  Stokes'
theorem. for the surface S and the vector field F=

F=-£y2i-2xvi+yzk.

(c}   Use  the  divergence  theorem to  evaluate.

JfF.Nds
S

•Where, F = nyzi + nyzj + ryzk, S is the surface of

the `box  OS'.xsl,Osys2,OsSzS3,  with  outward .
unit normal vecto.r N.
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i.    (a)   Consider the function:

2rty;rtyy2+rdy2
x2 + y2

Find the value of A, which wiu make f.continuous
at the (0,0).

(b)   The temperature at a point (x, y) on a given metal
plate in the ry plane is determined according to

{£::°a¥:|awTh(£Xc.g)tierft+e2m¥::¥tfaer%r:asincg:g#ttf
distance if we start at (2,1) and move
(i)  parallel to the vectorj
(ii) parallel to the vector i
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(c)   A juice can is  12 cm tall and has a radius of 3
cm.  A manufacturer is planning to reduce the
height of the can by 0.2 cm and the radius by 0.3
cm.  Use  a  total  differential  to  estimate  the
percentage decrease in volume that occurs when
the  new  cans  are  introduced.  (Round  to  the
nearest  percent.)

2.    (a)   Letw = f(t) be a differentiable function oft, where
t = (x2+y2+z2)1/2. show that

(=)2=(=,2+(=)2+,=,2     t
(b)    Find the  directional derivative  of f (x,y)` =  ex2y2

at Po(.1, -1) in the direction toward Q (2,3).

(c)   Find the absolute extrema of the function f (x,y)
= ry-2x-5y on .the closed bounded set S, where S
is the triangular region with vertices (0,0)  {7,0)
and (7,7).

8.    (a)   (i)   Find the volume of the solid bounded below
by the rectangle R in the xy-plane and above
by the graph:

Z=
Xy

x2 + y2 + 1
R:OSxS1,Osys1

(ii) Sketch the region of integration and compute
the double integral:

fo:toy2:sin?dxdy
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(b)    (i)   Compute  double  integral  by  converting  to
polar coordinates:

to3txJ#gos(x2+y2)dydx
(ii) Use a double integral to find 'the area bounded

by r = cos 2 ©  ,

(c)    (i)   Evaluate Triple integral:

mxdv
D

where,  D  is  bounded  by  the  paraboloid
z = x2+y2 and the plane z =  1.

(ii)  Compute the iterated triple integral.

t_2,tl,;yzcosxydzdxdy
4.    (a)   Find the volume of the sofid bounded by cylinders

y = z2 and y = 2 - z2 and the planes x = 1 and x = -2
(b)   Evaluate triple integral

dxdydz

where, D is the solid sphere xa+y2+z2 < 3

(c)   Use suitable change of `variable find the area of
the region R bounded by the hyperbolas zry =  1
and xy = 4 and the lines y = x and y = 4x.

5.     (a)   Evaluate  JCF dR, where F = ly2-z8)i+(2yz)j-x2k and
C is the curve defined parametrically by x = t2,y
= 2t and z = t, for 0 < ts 1.
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