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Th.e figures ln thc margln lndleate
full marks for the questlons,

Answer ang flae Etestions. '

1. (a) Show that f(z)=log"z is analytic
everywhere in the complex plane except
at origin. 5

(b) Form the partial differential equation
from : (ang tun) 3+3=6

(r) (* - o)' +fu -b)' =t' cot2 a

@ z=x2 f(d*a'g@)

@ tr(xy+22,x+a*r)=g

Contd.



(c) Define Laplace transform of a function
F(t): If c1 and c2 are two constants

and L{Ft(r)} = ft("), L{Fz(t)} = fz(") then
show that
L{"t 4 (f)* "rF;(t)} 

= hft(") * czft (") .

1+3=4
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(d,) Show that

rank 2 has

components

llal. Ehr
IL'' I -'Yt-, - J,

given that

x=0.
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skew-symmetric tensor of

almost n(n - 1) different
2

in n-dimensional space.
5

(a) Using Laplace transform solve

a" +a =t; y(o) -L, a'(0)=2
with usual meaning of the symbols.

5

the method of integration solve

02z

-+z 
-0

0xo

z = eu and y- 1 when
0x

5



3.

(c) A coyariant tensor has components
/^n-

2x, U2 , z2 x in recten$lar coordinates'

Deteimine its covariant components in
cylindrical coordinates' 5

(d.) Expald f(r\ in the region't- 
@ -L)(z -2) 

ra

o lrlr2

(it 0 <lz -11.1
2+3=5

along the Path

2+2-Q1A=O and X=2.

(b) solve the following equations : (ang tuto)

a2z p + xzq=a2
x

(*' - a2 - "')o 
* 2xa cI = 2x z

*b' - r2)o * a ("' - x')q - "(*'

2+i

[tz)'dz
0

(a) Evaluate

(t)

(it
i ,.,, (tii) _ , ,2\- a,-a l-v

3+3=6
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(c)

_1

rtF(r))=e ' find
s {"-'r(30} . s

(d.) Find the ,line
coordinates.

in cylindrical
5

4. (a)

(b)

Prove that the function f(z)=JWI is
not analytic: at origin even though
Qauchy-Riemann equations are
satisfied at origin.

Show that 5 ij is a covariant tensor of

rank 2 qnd hence show that |ijfui 6*l
is invariant, 4

(cl Find inverse Laplace transform of

g-5" !

(d.)

(s -' 2)o '

Using Charpit's method

2x2-p262- 2qxA + pq =

Evaluate :

(t) L{tsinh(at))

(rt) 4"-'co"'tl

solve

0

E l-lr). IUI

6

3+3-$
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P) ,Show that the inner product of A{ and

B{ is a tensor of rank three . 4

(c) Using the method of separation of

variables, solve gau +2a" - O where0x 0g

u(x,O) = 4e-*

6. (a)

(d.) Evaluate
t

over the
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fe'
JXdz

circular path lzl-2.

Using Laplace transform

*i o-3t _ o4t
l*dt-Iog2dt

(b) Solve the following equations : 4+4-8
:

! ro q2 =22 p'?(l - p')

(r) /,-p2 +q2

show that



(c) Whpt "do you mean by contraction ?

Show that contraction reduces a mixed

tensor of rank 2 to a scalar. 4

rtt'(d) using cauchy's integral formula

4 -32

where Cis the circle l"l=192

I
C

evaluate dz
z(z-1)(r-2

7. (a) Find

f (t)=

re sidue s of

and hence

C is the circle

the

"t
(z -1)o (z - 2)(" - 3)

evaluate [fttldz where
C

lrl=2,

of
5

(b)

,L

State and Prove
tensors.

the Quotient law
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(c)

!

Solve the "following

(r) ty" +A'+4tg;0

ftn b'*g)a=cos2t if s(o) -1,

,(t)=-1

v(o)- 3, g'(o) = o

5
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