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13. @ Classify the isolated singularities of the following

functions:
z
N f(e_ 2
) &=
i f(z)=2rlzl 2102
b) Showthattheintegrdof o -_I using residues.
 xt+at 2y2a°
5
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PART -1 (50 MARKY)

Answer any five questions

1. a) Definetheequation of thetangent planeat agiven point

2.

b)

b)

on asurface. Hencefind the equation of thetangent plane

at the point (3, -2, 1) to the surface xy? + 2yz =8.

Show that the vector field v = xy(2yzi + 2xzj + xyk) is
consarvative. 5+5
Evauate the line integra J\7 .df, where

C
v =x% - 2y% + zk and Cisthestraight linepathjoining
(-1,2,3)t0 (2,3, 5).

Evaluate the surface integral J'T:-ﬁdA, where
S

F=6zi +6j+3yk and Sisthe projection of the plane
2x +3y +4z =12, which is in the first octant. State

Green’s theorem. 5+5
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3. State Gauss’s divergence theorem. Verify the theorem for

A

y:

4. @

b)

b)

= 4xi — 2y?j + z%k taken over the region bounded by

X,y = x2. 10

Using Green’s theorem evaluate <J5(xy+ y?)dx + x2dy
around the boundary of the region defined by

y=Xy=x

2

Show that J\.[J'Or'_\zlzj ?r'_ﬁds, where S is a closed

S
surface, 6+4=10

If f(t) is of exponential order v as t >« and is
piecewise continuousover every finiteinterval of t >0,
then show that Laplacetransform of f(t) exitsfor S> v,
where SisLaplacetransform variable. 4

Find inverseL aplacetransform of

3S+1 o3
(S +4) 3
Solve by Laplacetransform method
d’y _dy .
t—2 + 22— +ty = cost, giventhat y(0) = 1. 3
el g y(0)

[5]

10. @ Provethat theCauchy-Riemann conditionsare necessary

11.

12.

b)

b)

b)

for differentiability of acomplex functionf(z) at apoint z,.

22+52-7

dz, where C denotestherectangle
Cosz

Evauate I
C

n m(lEi)

withvertices +—, 502=10
8 8

Use Cauchy’s integral formula to evaluate the integral

Z

J'Ze—3dz, where C is the circle |z|=2 in the
=Z°(z+1)
counterclockwisedirection.

Obtainthetermsup to z% inthe Taylor seriesexpansion of

2 )

f(2) = 2312 ghout thepoint z=0. What isitsraius
1-cosz

of convergence? 5+5

3
Find the Laurent expansion of thefunction f (z) = 2_1

about thepoint 1.

9(2)
(z-a)-h(z)’
functionswith h(a) = 0. Prove that the residue of the

functionfatz:ais@. 5+5
h'(a)

Let f(2)= where g and h are analytic

[ Turn over



c)

8 3
b)
v
9. a
b)

[4]

Define Christoffel symbol of the 1t kind and 2nd kind. If
(ds)? = (dr)? +r?(de)? + r?sin?6(d¢)?, find the values
of

) [22,1]and[13,3] i) { 212} and {1‘;} 4

PART -11 (50 MARKY)

Answer Questions 8 and any threefromtherest.

504=20
Find all valuesof z suchthat Sinz=2.

If f(z) isacontinuousfunctionon C, what canyou say

about the continuity of f(z) ?Justify your answe.

Supposethat f(z) isacomplex anaytic function with the
property f'(z)=f(z), for al zeC. Prove that

f(z) = ke?, for some k e C.
Find f'(z), where
f(Z) = (r? cos20 + rcosh) +i(r2Sin20 + rSino).

Let u(x,y)=y>-3x%y. Find the corresponding
conjugate harmonic function v(x, y) and construct the
andyticfunction f (Z) = u(x,y) +iv(x,y). 502=10

6.

b)

b)

[3]

Find Fourier transform of f(x) defined by

<
fx)=) b IXI=a
0, [x]|>a

and henceevauate _f%dx. 4

0

Find theinverseFourier transform of

1
=g a5 3
Find z-transform of
) elsin2t if) cos(n—zn + %) 3

Define covariant and contravariant tensors of order two.
A covariant tensor has components Xy, 2y — z2, Xz in
rectangular co-ordinates. Find its convariant components
inspherical co-ordinates. 4

Show that the kronecker deltaisamixed tensor of order

two. 2
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