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The figures in the margin indicate
Jull marks for the questions.

Answer any five questions.

1. (@ Prove that L{t}=—=,s>0.
5
5

(b) Find the fundamental conjugate tensor
‘for the line element given by

ds? = dx® +dy? + dz? - 2dxdy + dydz — dzdx
5

Contd.



(c)

(d)

(b)

{c}

Show that the function z|z| is not
analytic anywhere. 5

Using Charpit's method, solve
2z+p>+qy+2y° =0. 5

Find Laplace transform of the following :
(any two) 2x2=4
M 32 -e™ +3sint

() cos®(3t)

(@ (23’

If Ay is antisymmetric and Sy is

symmetric, show that AySy=0.
4

Solve : 4x3=12
0 x*(y-z)p+y’lz-x)q=2*(x-y)
@ pl-a*)=q(-2)
(i) p+Ja=2x-3y
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3.

(a)

(b)

(c)

Determine the poles .and residues of

1-2z
z(z-1)(z-2)

f(z)=

and hence

evaluate If(z)dz where C is |z|=%.
c
1+3+1=5

If ag dx'dx’ dx* =0 for all values of
ay, then show that

Qi3 + Aygg + 0913 + 031 +Az10 +azg; =0
6

Evaluate : (any three) 3x3=9

0 L_l{ 6 3+4s +s—6s}

s—3—sz—16 s2+9

'(ii) L_l{ 45 +12 }

s> +8s+16
@) L{?sint|

(iv) L{e't cos’ t }
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4. (a) Find the line element in cylindrical
coordinates. 5

(b) Using Lagrange's method, solve :
(any two) 3+3=6

@ (x-a)?+(x-b)?=2z%cot’x
@ z=x*f(y)+y’g(x)

(iii) F(x2 +2yz, y> + 2zx)= 0

1 .
z+1)(z+3)

(00 Expand f (z)= (
Laurent’'s series if

M 1<|z|<3
@ |z|<3
(i) -3<|z|<3

) |z|<1 5
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5.

(d)

(@

(b)

Evaluate the integral

(3.9) =
[ (x+y)dx+ (x y) dy along the path
(0.0)

() y=x> and (i) y = 3x.

2+2=4

Solve : (any one) 5
2 2 2

0 482 0°z az:lGlog (x+2y)

a2 oxay oyl

= 822+ 9’z S 3’z

= YCcosx

If Alis an arbitrary contravariant vector
and CyA‘AJ is invariant, then show that
Cy is a covariant tensor of rank 2.

4
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{c)

(d)

(b

(c)

Show that the function u = 4xy - 3x + 2

is harmonic. Construct the
corresponding analytic function

f(z)=ulx, y)+w(x,y). Express f(z)
in terms of complex variable z.
2+2+2=6

Solve (Using Laplace transform) :

rEsE Y (0)= 1, V(02

Evaluate the complex integral

I—l—zdz where C is the
c (23 —1)

circle |z-1|=1. 5

By direct integration method, solve

Ju . ou
g 25 +U, where u(x, 0)=6e>*.

4

If Ay is skew-symmetric, show that
(B! BT + B, B™") 4, = 0. 3
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(d) Find Z-transform of : 2+2=4

) {alkl}
(l) < 1, k=0
-3l {O, k#0

(e} Evaluate : 4

S {(3_2)4}
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