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Attempt any five questions. Assume missing data, if any.

1" a)

b)

All questions carry equal marks.

Find the constants a, b, ¢ so that
=y
F=(x+2y+az)i+(bx-3y-2)|+@x+cy+22)k
isirrotational. .

=%
If F =grad ¢, show that

2 .
o= }_;_—~3%’_2.+ 7 +2x {4z yz

where ¢ is known as scalar potential.

7 85 A =1 A 'A A
Evaluate J‘ JA.nds,whcreA=zi +xj+3y*zk
s

and s is the surface of the cylinder x2 +y* = 1 included
in the figst octant betweenz=0and z=2. ]

Prove that
nP’ x)-P _(x)=nP (x)

PT.O
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b)

2

b)

b)

Show that |,
S n

-\J'n (x)= -:lrr— Cos (n8 - x Sin0) d0.
0

Find the Laplace Transform of the Periodic function
fity=—,for0<t<T, f(t+'l) ft

Solve the followmg differential equanon by using
Laplace Transform :

d2y +y=3 Cos2x
dx?

wherey=-c%}(L =0atx=0.

Evaluate

O . (—st2
\(sz-4s+13)

@ | __1_]

s(s* + a?)

Define unit step function and find the laplace transform
at the following :

t-1, ifl1<t<2
f(t)=[

0, otherwise

Find the bilinear transform which maps the point
z=1, i, -1 into the points w = i, 0, - i. Hence find the
image of |z| <1.
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b)

b)

b)

3

Verify Cauchy’s theorem for the integral of z* taken
over the boundary of rectangle with vertices 1, 1, 1 +3,
-1 +1i,

Evaluate the following integral by Contour integration:

27
a6
s (5-38in06)?
Show

/2 .
and a0~ [T [3-2
s 213 T 7

- Use Stoke’s theorem to evaluate

2 A

(Vx F).nds.

where F-= y P+ (x - 2xz) jA- Xy k and s is the surface
of the sphere x* +y? + z2 = a’ above the x y plane.

Show that j j I (V F) dV =

whereF“ (2x? -3z)r-2xy_] 4xkandV1sthe
closed region bounded by the planesx =0,y=0,z=0
and 2x +2y +z=4,
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