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FtlU Marks : 60 

Time : Three hours 
The figures in the margin indicate full marka for the question.a. 

Give sho r t answers to the follow in g questions : l x7=7 

(a) Find the principal value of i' . 

(b) 

(c) 

Define a multiply connected region in complex plane . 
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' rouowing questions : 
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(d) Show lhul the numb,·r of inde penden t 

component s of a skew-symmetric lcns() r 

of rank 2 in n-dimcnsiona l Hpacc 1s 

Tl (n - 1) 
2 

Answer any three questions of the 

following : 5 >< 3 = 15 

(a) Check the analyticity and hence fi nd 

derivative of the function f (z ) = sin z . 

3+2•5 
Defi ne simp le pole and esse: 

(a} 
singularity. (b) Find the value of the integra l 

(b) Es t a blish the s h i fti ng prope ri 

F uritr transform. 

(cJ Find 1111-.. rse LaplJce transform r 
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J (x -Y - ix
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) dz along real a.xis from 
a 

z .. 0 to z = 1 and then along the line 

parallel to imaginary rucis from z = 1 tu 

z = l+ i . 
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(rn) G1w; Laurent aencR e,rpa.nsaon for 

ft,} (i} 

function /(ZJ 2 

What arc eymmctrac ann 
..nttsvmmetnc tensors ? Shov.· that 
every t~nsor can ~ expressed os 
lhe ,um or two tensors. one of 
" h 1(. h 1s symm~tnc and thr. other 
nnusymmetnc an a ptur of oo 
vanent or contravar.ent 1ndtetS 
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(i1J What as Kronecker delta ? Prove 
thnt Kroneck~r dt'.lln ls a nuaed 
tensor or second rank l-44•5 

hJ Define Laplace transform of 
funcuon F(t) Sho\1• t.hn1 
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Fourier transform of 

f 1 - xi , I x I 5 1 

I (x):::lo Ix I> 1 

Hence, evaluate : 

,i: •• cos X - sin X X dx 

f 
., cos-
- 3 2 

X 
0 

(c?) Eraluate any two of the followi 
integrals : Sx2~ 

.. .J: • 

J
. SIX'1 X dx 

(1) 

x dx 

(ii) f x2 ... 
0 

2" do 
(iii) f 

0 5 + 4cos0 

(i) The Laplace transform of 

. 3 3 sm t = 2 and the Laplace 
s +9 

transform of 
s 

cos St= 2 s + 25 . 

Find the Laplace transform of 

5 sin3 t + 3cos5t using linearity 

property of Laplace transform. 5 

(ii) Find the inverse Laplace transform 

of 4s + 5/(s-1)2(s- 2). 5 
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