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Answer any five questions.

l. (a) Form the partial differential equation from :

3+3:6
(, z--ax*by+a2 +b2

(iil F(x2 +2y2, y2 +2n)=0

l"Y(Y-*).(b) rf z=.1-;r-; z+o 
5

[0 ; z=0

then show that f (z) is not analytic at z = 0

Contd:



(c) Define Laplace transform of the function

r'(r). Ir t {r(t)}= /(s), ttren prove that '

rlr(at)\=lfGlo). l+5=6

(d) lf Aij is a skew symmetric tensor of rank

two, prove tnat (o1a! +a1o j )o.o -o
3

(a) Determine a, b, c and d so that the function

f (z)=(xz +uy+by2)+i("xz *9*y,)
, is analytic. 5

@) .Using charpit's method solve 5

2z+ P2 +qY+2Yz -Q

(c) Evaluate

(,) L'{.#}
(it) i'{--+-}t- r\^)-l)(s+t)j
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Prove that the rnctric tensor is a symmetric
covariant tensor of rank 2. 5

Ir I {r'(r)}=7("), ttren prove that s

t- {rt (r)}=s1(s)-r(o), ir

(, Fis continuous for 0<l<N
(i, F(l) is of exponential order for t > N

(iii) Ft (r) is sectionally continuous for

0</<N.
Evaluate the complex integral

(d)

3. (a)

(b)

LG;;Adz, where c is the circle

lz_zF! 6
2

@ Sofve : 4

x(y - z) p + y (z - x)q - z (x - 11

(d) Assume Auk Bi =CPi, where Bf is an

arbitrary tensor and Cpk is a contravariant

'tensor of rank two. Show that Aik is a

contravariant tensor of rank three. 5
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(a)4.

a)

(c)

If ,4 i is an arbitary contravariant vector and

CaAiBi is an invariant, then show that

lC o + C 1i ) is a covariant tensor of rank two.

5

Given that u(x,y)=x2'Y2 and

vvlx'!)=--' x. +v'
Prove that both, *d, *. Hu*onic frnction

but z+iv is not analytic firnction z.

Find laplace transform
functions :

(, 3t2 -e-zt +3sint

6, cosz (3t)

3+3=6

of the following
2+2=4

(d)

(a)),

022 022 -'022
Solve : ;;-+ 7---6;;= Ycosxdxz. oxoy oy'

Solve :

22 =11,p2 aq2
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(b) Evaluate the integral

l''G-t+i")a'
(a) Along the straight line from

z:0toz:l+i
(b) Along the imaginary axis from z : 0

to z : i and then along a line Parallel
to real axis from z : i to z: | + i

(c) (, Find z-transform of the discrete unit
steP function

[o : K<o
u (K)=i.

[l ; K>o

(i, Find z-transform of the sequence 2

I-1-1, -4< K <4
l2K)'

(d) lt C (m, n) is the co-factor of A,,n in

det(A^,)=a+o and A^n =4+f
then show that A^,Ain = dl, further show

Ihat A 
^n 

A^n = 4

53 (MA 301) ENMA lll / G 5

4+l:5

Contd.

-



I

6. (a) Find the solution bf the wave equation

02y __ | 02y
ec c. or z with the boundarY

conditions y(O,t)- y (t,t)=O and the

initiat conditions y(r, o)= yn ri* ( " 
*)

\e )
(^) |and*l =0
ot )eo

(b) If the metric is given by 5

d"' =s(a'')' *t(a".)' *+(a")' -u*'*' +4&2dx3

find the Conjugate metric tensor g,,

(c) Determine the region in the w-plane
conesponding to region bounded by the lines
x:0,Y =0, x= 2,Y:4 in z-Plane under

the transformat ion It =r( "+ )". 5
\./

7. (a) Solve 9'=t ="irxsiry for which 9=-2srzyAx2 ' Ay

When x : 0 and, z = 0 wheny is odd multiple
of n 12.
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(b) Find the Taylor's series which represent the,

fi'rnction 
Girdrrwhen (i) 2<lzl<3

(ii) lzl>3
6

Find the line element in spherical_polar
coordinates. 5

Find the Laplace transform of 2+3=5

(, (t +z)3

(iil (sint-cost)2

(c)

(d)
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