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SECTION "A"
[20Q.x1:20 marks]

I. Choose and tick the most appropriate answer. The symbols, have their usual meanings unless

mentioned.

1 In cylindrical coordinate, which one of the following relations between p and f i, NOf
correct?

rulg=-b
0Q

tbl *=o
oQ'

Kronecker delta is a mixed tensor of rank

lal 3 tbl 4

The Green's function, G(7,7') ,is
[a]anti-symmetric.
[c] is discontinuous everywhere.

The residue of w(z) =

lal2ri

1
at z=3 is

(z -2)(z -3)'z

[b] I

[b]symmetric.
[d] such that Y G(7 ,/') is continuous at i = i'

[c] 9=A
dQ

lcl2

a'o 
=

a0'tdl -0

[d] I
2.

1J

4

5

6.

The value of Christoffel's symbols U2,zlin cylindrical coordinate is

[a] 0 lbl p lc) pcos? [d]1

Which one of the following statements is not included in the Dirichlet's condition so that one

can expand a function f (*) as a Fourier series?

[a] The function must be periodic.

[b] The function must be single-valued.

[c] The function must be discontinuous within a period

[d] The integral over one period of l/(x) | converges.

Thethreekets l1) ,lZ) and 13) satisfythelinearcombination a,lt) +arlZ)+arll)=0.These
vectors are said to be linearly independent if

Ia] at=3, ar---5, at=2 tb] ot=az=or=!

[c] dr =1, az =1, ez = -2 td] at = az = as =0

7

lcl-l @) ar

F. M.

Date



8. A complex function "f (r)=u(*,y)+tv(x,y) is analytic. If u(x,y)=xt *3xy2 then r(*,y)
is equal to

faf 3x2 -y2 [b)3xy-y3 fc) 3x2y2 -y3 fd] 3x2y-y3

The generating function of Hermite differential equation is

lal f (x,t) = s2xr-t2 lbl f (x,t) = s,xr+r2

tcl .f (x,t) = ,2x-r2 ldl f (x,t) = ul'-lt

10. The recursion formula for the Legendre polynomial is

laf a,-, =%o, lbJ a,*, -(k 
+ r)(k + r +l)+ )'

lk+r+2)(k+r+l) tol a'*z=ffio'

(k+r)(k+r-l)+)"
ldl a,*2 =(( 

+ r)(t + r -l)+ )'
\K + r- 2Xk+ r+ l) ''

9

lcla,*, a
(k +r + 2)(k+r-1)

il. Fill in the following blanks with appropriate answer.

1l Avector 2 insphericalpolarcoordinateisgiven as 7=A,i+Ar0+Aa|.Then V'(,a,i) is
equal to

t2. For an orthogonal coordinate system, g, =

13. The Christoffel symbol of second kind is given by

14. The Fourier transform of Gaussian distribution function is

15. The Laplace transform of e-o'sina.rt is

16. The eigen values of a Skew-Hermitian matrices are ...

17. The Green's function of V2 in cylindrical coordinate is ..

18. The Cauchy Riemann conditions are given by

19. The value of
dx

-=
l+ x6

If J,(x)is the Bessel function of first kind then the ratio of -r,(x) and J_.,(x)equals to
22

-

i
0

E

-

-
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SECTION "B"
[5 Q''4:20 marks]

Derive transformation law for the Christoffel's symbol of first kind'

What do you mean by similarity transformation? Show that the trace and determinant of a

matrix are invariant under similarity transformation'
OR

Find the Fourier series expansion of f (x) = x2 inthe interval -t < x I tr '

What do you mean by Laplace transform? Find the first and second order derivatives of Laplace

transform.

Define step function e (x) and Dirac delta function d(r) ' Show that one way of determining

delta functions as the differential coefficient of the step function.
OR

Defining the generating function, establish the orthogonality condition for Laguerre

polynomial.

what do you mean by analytic function? lf f (z) is analytic inside and on the boundary of a

simply connected region R, prove that f'(z) =*n#ffi

2.

J

4

5

..ct,

[5 Q.x7:35 marks]

6. Integrate by the method of residue 
'[k if a > lbl.

7. What do you mean by curvilinear coordinate system? Find the expression for gradient,

divergence and curl in cylindrical coordinate system
OR

If a given vector is defined with respect to two general curvilinear coordinate system (ut,'ttz,

us) and (ut, uz, rZ:). Find the relati,on between the contravariant components and covariant

components of vectors in the two-coordinate system'

g. Write down the Bessel's differential equation. Obtain its power series solution.

g. The one- dimensional wave equation for a transverse wave in a string is

020G,t) _ | oz^@,t)

axz v' Otz

where,

d@,t)-+ 0 and + -0 as (x -+ too) . 0@,0) = f (x) 
^"d *1,=o= 

0 '
Ax

Solve by Fourier transform method'



10.

OR

If the Schwartz inequality takes the forml [g,@)a*fl [Sr@)dxl,l Js,(r)Sr@)dxl2where

g,(.r) and gr(x) are any proper functions along the real x-axis, show that MLp, >L , *h"r"

A, = J. 12> and Lpr = <h2k2 >

What do you understand by Green's function? Solve the Poisson's equation in 3D using the
Green's function method.


