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Answer ang .fiae questions.

1. (a) Define Laplace transform of a function
F (t) for f > O . Find Laplace transforms
of the following functions :

(t) cos (urt + e)

(it) 
"to-2bt

t:::r l? -\3(uu tf" +L)

where w, 0, a, b are constants.
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(b)

(c)

Solve: (ang two)

(i) ("' - a2 - "') o +2xq - )xz

(ii) x2p+A2q-(**dz

(iii) x' (z - d p + A' (* - z)q : 22 (a - *)
3+3=6

(i) If 8r is symmetric and 4rc is
skew-symmetric, then prove that

8r4r -o 3

If 4t is skew-symmetric then show

that ("j"[ + BIBf)o,^

(a) When a complex function is analytic ?
Is the function

2.

f(r)= 6*'' x'' +a2

analytic ? Justify.

(b) Form the partial differential
from:

(i) z - f(*'*a')
a

(ii) F ("' - UZ, A2 - )cz) - o
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(c) 0 Show that the proce s s of
contraction reduces a mixed tensor
of rank 2 to a scalar. 2

Find the line element in spherical
polar coordinate system. 4

(d.) Evaluate the integral

2+2:4

$'x 4:I2

(it)

(a) Evaluat

(t) Lt

(ii) L t

(iit) I;r

ttitr"' 
+ 4xa + 3a')o* + 2 (*'+ 3 xa + 4a')oo

(0,0)

o
along the path (t) A' - x (it

I

"'+8s+16

e

U=x2

sfnt))(q

3'8f '"-'ot\

e,-k'

{=
4s

bcost+

+L2

i

I
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(b) Solve: (ang onel

(t)

(it)

*-2+=2e2* +3*ra
lxo 0x'09

,'3__2 a,'" .* _ sinx
Oxz 0x0g 0A"

(c) If Ai and Bi are two arbitrary vectofs,',

then show that A'F,, is invariant.

4. (a) State the Cauchy's Integral
Evaluate the comPlex integral

wz
e

d^z
2 -Sz+2

is the circle I z l- I .

(b) Solve: (ang tuto)

(t) z- p2 +q2

'p'+a2q2 =22(it) x'

(iit) P2 - q2 - x-A
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1 +5=6 
,

3+3=6
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(t)

@

(a)

Find

(i)

State and prove
Tensors. '

Quotient law of
4

(c)

If AiBrCiD* is an invariant for

arbit rary covariant vectors Bi, C j
arrd covariant vector Dk, show that

Al is a mixed tensor of rank 3.

4

Solve (by using Charpit's method)

(p' * q')a - qz 6

Define a harmonic function. Show that

the function u = x2 - A2 is harmonic
and find its conjugate harmonic
function. 1+2+2 5

(c) Z-transform

Unit impulse

6 (k)= lL
1

10,

of:

k-0
k*O

i

b
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(iii) {"'n' }

step

k

k

,(r-s)(z+2)

1+ 1 +2-4

show

bin is

Discrete unit

u (k) - [0,
lr,

6.

(d.) ft) Assume Q = airrA'i Ak ' Then

that e-blrAiAk, where

If C (m,n) is the

det.(4) - d*o

then A*nA'n -- 6h.

4z+3

(a)

symmetric. 2

(it) If aiiyd"x'd*i d.xk - O for all values

of aijt, then show that

C,tzg * atsz * dZet * aZts * dsn * aszt - 0
3

cofactor 
'of Amn in

and A^n _c (^,n)
d

2

(b) ExPand

region

(i) | z l<I
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f (r)- in tfr.i
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(c) Determine the poles and residues of

1

(d)

f (z)= and hence

C is lzl-2.
1+3+1=S

z (z + t)2 (z+ 3)

solve: (using Laplace tra'sform)

Y' +Y = t, f(O) = 1, f,(O) - 2 4

Solve:

n2oz
ox'aa

0z

= srn xsiny for which

; - -2sinU,oa

where A is an

x=0 and z=O

odd multiple of

evaluate 
If @)dz where
C

(e)

lr
2

4

s3 (MA 301) ENMA rrrlc 7

l

s00


