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for the questions.

Answer ony 5 (live) questions.

l. (a) Form partial differential equations from the

following : 2+3:5

(, (r-"f +(y-tf +'2 -"'
(i, flrt *z*, t2 +2a)=s

(b) lf aukdx'dxrdx" =0 for all values of ai,
then show that

atz3 * attz t azn+ azri+ a3t2+ atzr = 0 6

Contd.



2.

(c) Show that the function

i(x,v)=e-zo ,i"(i' - v')is harmonic, find

the conjugate function v(x,y) and cxpress

u+iv as an analytic function of z. 2+3=5

(d) Evaluate the integral 
)togzaz' 

where c is

the unit circle lzl=1. 4

' Pind.Laplace tanslbrm of the following
functions": :

(t) erd-2b' . (it) cos(wt +0)

(iii) 
V2 -3f @ Q+tf ,

where a, b, w, 0 are constants. 2x4:8

Solve :

,.. l; r r\(, V"-y"-z')p+2vq=2n

(ii) '22 ;l+ p2 +q '4+4:8
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(c) 11 A, is antisymmotric and So is

symmetric, tnoln 1t61 lyS.i=o

(a) Solve :

622..622 . ^622(ii) i+3 *+2 urr='0,

Find Laplace transform of the
functions :

(t) e-3' cos n t

(,) *-^#.'ffi-,ft=*'.'

4

3.

k)

4+3=7

following
2x3:6

J

Contd.

(i, e-k (acost+bsint)

-. I r \(iii) s-' lto + art + art' + ...+ antn )
)

0 Evaluarc l"ot "' dr, where c is theuz-if
c

circle.

lz-rl-3
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ftil find the sum of residues of the function

f G\=L:!:--
z cos z

circle lzl=2.

at its pole inside the

4

(a)

(b)

lf A:rK B iC jDk is an invariant for arbitrary

vectors B;,C; and Dk; Show that l/ is a

mixed tensor of rank 3' 5

Determine the solution of one-dimensional

' 62u ' I 4 
'ubi"tt 

to the
heat equation 7=7 g JevJvt' --

boundary conditions u(o't)=u(t't)=o

(l > o) and the initial condition u(x'o)=x'

/ b"irrg the length of lhe bar' l0

(c) lf C(n,n) is the cofactor of A^n in

Ch,n\
det(,1^,)=d + 0 and 4""' =-'--j----'' tnen

show that A^nAin =6i ' 5

-
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5+lt'r.
tu) Evaluate lz-e along

0

(i) the line Y -- fl3

..,(it) along v -!y'
Does the integration depend upon the path ?

2+2+l=5

@ Evaluate : 3x4:12

Contd.

,( 5 3+4s 8-6s I(, t'lrt--;P 
-16*l6sTtJ

',{##*}
f -3sl

''tc-t'l
(tv) r'\r,ryJft* /,,\

(iil
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(c) Assume il-orrAiAr ' Then show that

0 = birAj Ak ' where D;l

6. (a)

x2,
Solve 4=sin'sinY for which

9=-zsin,
tu

when x-0 and z-0 when Y is an odd

multiple of nf2. 5

State and.prove Quotient law of tensors' 
U

(t Show that f(t)=log" is analYtic

everywhere in the comPlex Plane

excePt at origin'

(ii) ExPand ih Laurentts series

^4=e+4ror 
lz=llcr'
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7. (a)

(b)

Find the Line element in the spherical polar

coordinates. 5

Evaluate the complex integration by using

Cauchy's integral formula

, 322 +z+l
| 'r----'-, 

-m'i lz'z-r)("+z)

where c is the circle I z l= 2 .

Solve (using LaPlace transform) :

Y" +9Y = coszt, r(o)= t, r(nlz)- -t

Find L transform of

(, Unit impulse

ft. &=o
6ft1=t,'

|.0, k+0

Contd.

-



(i,

(ii,

\'n']r

Discrete unit stcp

10. k <0
u(kt=1

u, k>0 l-r-3 I l=5
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