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. full marks for the questlons.

Ansuter ang frae questions.

1 . (a) Show that the function

u= x2 -a2 -2xy -2x- y -l
is harmonic. Find the conjugate
harmonic function u and expre ss u + iu
as a function of z where z = x+iA .

(b) Solve : (oig one)

(i) q'="'pt(t- p')

(it p' *q' = r'*A'

5
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(c)

(d)

If ,{F(t)}=t(s) then Prove that
/)[5

,te"F(t) l=/(s - a), s>d

li) lf Sik is sYmmetric and Aik- is

skew-sYmmetric then Provc that

SikArlc = 0 '

ftn If a contravariant tensor of rank
two is skew-sYmmetric in one co-

ordinate system then it is so in
every coordinate sYstem' 

3+2=S

( ,,1 n!
Prove that LU'l=-i:-' s>o' n=o'l'2 "'

5

Using CharPit's method solve

I c r\ 6
\p' +q- la = qz

(a)

(b)

2.

Expand /(z)=

reglon

(t) | <lzl<2

(it lzl>2

in the
(c) (z -r)(z -2)

2+2=4
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(d)

.2as

(a)

Find the fundamental conjugatc tensor
for the line element givcn bY

= d.x2 + dA2 + dz2 - 2dxdA + dgdz - dzdx
5

Evaluate the integral

l*'G-u -a'\a,t'
along the Path

(t) u=x
(ir) along the real axis from z = 0 to

z =l and then along a linc Parailcl
to imaginarY axis from 2 = | Lo

2+4=6z=l+i.

- - lcosal cosblI 1, - s2 tb2
(b) Prove that "\-- , l= 2tos;, , .2 

_

Form the Partial differential
of

z=ctx+bg+a2 +b2

2 = sf(x)+ xs(y)

(c) equations
3x3=9

0
(it)

(iit) f(*' - ot , *' - "2)= 
g
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4. (a) (r) Assume 0 = a.xAi Ak ' Thcn show

that 0 = b*AJ Ak where br't is

sYmmetric.

' fu) lf C(m,n\ is the cofactor of A*'

in det (A-n)-d +'O and

A* =9@ then show that
a

A^nAi; = 6i '

(iii) lt Aii=O for i+j and A;;*O for

i = i then show that the conjugate

or reciProcal 'tensor Bii = O for

i+j and "t'=+ 
(no imPlied

summation) 
r'L 

3+3+3=9

(b) Solve : (ang oneJ 5

(,) fr-"ffi='*o
(ii) #.k-"#=',s(zx+s)

4

E
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Find Laplacc transform of the following
functions : (ang tuto)

ft) 4t3 -e-2t

(it 
"'"ftt *zf

(iil t2 sint

3x2:6

5. (a) (t) lf A'l BiC iDk is an invariant for

arbitrary covariant vectors Bi' Cj

and contravariant vector ;)k , show

that Aij is a mixcd tensor of

rank 3. 3

ft| Provc that the Kronecker Delta is
a mixed tensor of rank 2' 2

(b) Solve : (ang tuto) 2x3=6

0 (*' -o' -"')n*2,sq=z*"

@ *(s' - 
")e 

* a("' - *')n = "(*' - u')

(ii,) x2 (g - z)p + u'@ - *)q = "' 
(x - a)
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f-

Show tlrat the function f(z\=zlzl is

not analYtic anYwhere. 4

Determine the Poles of /(z) and

residues at its Poles

z-l
f{4=G;W_2\

and hence evaluate IfAa" where C
.c

is the circle lz-i1=2'

6. (a)' Evaluate : (ang Arcl

5

4+4=8

.'( 3 4+3s 2-asl
0 r'1.'-5-;l-12. s7*161

-;( 4s+12 I
" E ;;.r6t

f -1El
rrlt^t t I

|ts'+2sJ

li
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(b) (i) If arjr dxid.xi dxk =g for all
values of a;r* then show that

atz3*ats2 I a2tz *azzt*aatz * aszt = O

4

(u) If 4;; is skew-symmetric then
show that

(n!e.y+a;ny)A,_=o

(c) Evaluate the complex integral

[v+;d*
where C is the circle lz-21=) O

7 . (a) Solve using Laplace tiansfor.m

g"-3Y'+2g = 4s2t

with v(o)= 3 and y,(o) = s s

(b) (t State Einstein's Summation
Convention. Differentiate betwecn
a dummy indcx and a rcal index

z
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(ii) Prove that ei aj = ai I

(c) Find the singularities of the following
functions and state their nature and
location. 2+2=4

ft)

1

lltl cos z - sin z

Find the image of lz-3i1= 3 under the
,lmapping rD=!. 3

Using the method of separation of

. Au ^0uvariables, solve 6i= r-*u

where u(x,O)=gs-3x . 5

(d)

(e)

z - stn z
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