7.

a)

b)

[4]

Verify stokes theorem for

F = yi+zi + xk where S is the upper half surface of the

sphere x* +y* +z> =1 and 7 is its boundary.

By using stoke’s theorem

evaluate j(exdx +2ydy —dz)
Hn

where p isthe curve x? +y? =4, z7=2
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Answer any five questions
( Notation symbols have their usual meaning )

1. a) Prove that a necessary and sufficient condition that a.

vector function y has constant length is ﬁ.d—ltl =0

b) Giventhat T = acost i+ asint j+ bt k.

show that
Q) (r) =a®+b?
(i) (¥ x?)z :az(aZ +b2)

Where 1’ = dar 2+4
dt
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b)

b)

[2]

Find the directional derivative of f(x,y,z) = Xy + yz + zx

in the direction of the vector i+2j+2k at(1,2,0) 5
Find grad ((t)™) where (?)2 =x?+y*+7* 5
If F=x%+y*j+2°k

then finddiv F and curl F 3
Determine the constant a so that the vector

v =(x+3y)i+(y—22)3+(x+az)f<

becomes solenoidal. 3
Ifr=xi+yj+zk

and C is any constant vector

C= C,i+C,j+C;k then

then show that
div(T xC) =0, Curl(T xC)=-2C, 4
Prove that

Vx(VxF)=V(V-F) -F-(V?F)
where F is a vector function. 6
If A=x’yi-2xzj+2yzk,

find Vx(VxA) 4

[3 ]
a) Consider the vector function
F=(x*+y")i-2xy ]
and C is the boundary of the rectangle obtained by

y=0,x=a,y=b,x=0.

Prove that J.l_s -dT = —2ab’ 5
C

b) Evaluate J.1_3 -ds forthe vector field
S

F= (y+z)T+(z+x)?+(x+y)E
where s is the surface of the cube bounded by
x=0,y=0,z=0,x=1,y=1,z=1. 5
a) State Gauss Divergence theorem. Express the theorem in
Cartesian form. 4
b) Verify Gauss Divergence theorem for the vector function.
F= (x2 - yz)i + (y2 - ZX)} + (z2 - xy)l;
taken over the rectangular parallelopiped

0<x<a, 0<y<b, 0<z<c. 6
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