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Answer any five questions.

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

3+3=6
(i) z=ax+by+a? +b?
(1)) F(x?2+2yz, y2+22x)=0
it 4, (O
@ Ifzeq xSpypd’ 5
0 L p=i)

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




(¢) Define Laplace transform of the function
F(t). 1f L{F(t)}= f(s). then prove that

1
L{F[ar)}=;—f(sfﬂ}. 145=6
(d) 1If Aij is a skew symmetric tensor of rank
two, prove that (8:5F +5/6% ) =0
3
2. (a) Determine a, b, ¢ and d so that the function

f(z)=(x2 +axy+by? )+i(ex? +dxy+y?)

is analytic. 5

(b) Using charpit’s method solve 5
2z+pl+gy+2y2=0

(¢) Evaluate 3+2=5

0 ‘Ll{e-ﬂﬁ {23_4—?)}

St +16

™ E{(s-a]ﬁsn)}
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(d) Prove that the metric tensor is a symmetric
covariant tensor of rank 2. 9

3. (@ If L{F(t)}=f(s), then prove that 5
L{F1(¢)}=5f(s)-F(0), if
(i) F is continuous for 0<t<N
(ii)  F(t) is of exponential order for > N

(iii) F1(t) is sectionally continuous for
0<t<N.-

(b) Evaluate the complex integral

L(zz _;z+2)dz‘ where C is the circle

|z—-2|= o

1

2

(¢) Solve: : 4
x(y=z)p+y(z-x)g=2(x-y)

(d Assume A" B =C", where Bf:.’ is an

arbitrary tensor and C ™ is a contravariant

‘tensor of rank two. Show that Aff* is a
contravariant tensor of rank three. 5
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4. (a)
(b)
(c)
(d)
5. (g

If A' is an arbitrary contravariant vector and

C HA‘B J is an invariant, then show that

(C,}- +C J is a covariant tensor of rank two.
5

Given that u(x,y)=x2-y? and

Y

v(xy)==—5T>7

Prove that both # and v are Harmonic function

but u#+iv is not analytic function z.
3+3=6

Find laplace transform of the following
functions : 2+2=4
(i) 312 —e2 +3sint

(ii) cos? (3t)
9%z 0%z 0%z

PYE; +axay—ﬁay2=ycasx 3

Solve :

Solve : 4

z2 =1+ pl +4q?
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(b) Evaluate the integral
[ (x-y+ix?)dz 6
(a) Along the straight line from
z=0toz=1+i

(b) Along the imaginary axis from z = 0
to z = i and then along a line parallel
to real axis fromz=itoz=1+1i

(¢) (i) Find z-transform of the discrete unit
step function 3

0 : K<0
1 ; K=20

U(K}={

(ij) Find z-transform of the sequence 2

{—[-}, -4<K<4
2K

(d) 1f C (m, n) is the co-factor of 4, in

C ]
det(A4,, )=d#0 and Am =—{%"—},
then show that 4, A" =5} , further show
that A,,A™ =7 4+1=5
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6. (a) Find the solution of the wave equation

with the boundary

conditions y(0,7)=y(/,1)=0 and the

TX
initial conditions y(x,0)= y, sin? [—J
[

and -al} =0 10
or |
(b) If the metric is given by 5

5

ds? =5(ac' f' +3(ae? f o4’ | -6a'ae? + 42
find the Conjugate metric tensor gi

(¢) Determine the region in the w-plane
corresponding to region bounded by the lines
x=0,y=0, x=2, y=4 in z-plane under

ix
the transformation W = 2( el Jz . 5

24 . > :
7. (a) Solve '::L_: =sinxsiny for which % =-2siny

When x =0 and z= 0 when y is odd multiple
of #/2. 4.
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(b) Find the Taylor’s series which represent the

(c)

(d)

-
function (z+22)(z+3} when (i) 2<|z|<3

(ii) |z|>3
6

Find the line element in spherical-polar
coordinates. 5

Find the Laplace transform of 243=5
@ (1+2)

(ii)  (sint—cost )2
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