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I.

SECTION "A''
[20 Q.x l=20 marks]

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

o

6

l. In cylindrical coordinate, which one of the following relations between i und f is not correct?

vtff=-o tbl ff=o bt #=A F)#=-6
2. The covariant derivative of a contravariant tensor.4p is defined as

IuteL =#*t p
qs]

The residue of f(z) -
[aJ-1

[b)Ao,q=#*

tdlA,np=#*

[b] ar - -1, ez=2, ez=3
[d] a, =A, dz=2, a.s=0

{1,} o'

{!r1o't"lA,'r=#- {;r}
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The value of christoffel's symbols [zz,L] in cylindrical coordinate is
[a) pcos? Ib] p [c] -p [d] - pcosl

Which one of the following statements does not include the Dirichlet's condition so that one
can expand a function f (x) 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.f (x)l converges.

Thethreekets lt) ,l2) and j3) satisfythelinearcombination a,lt) +a,lz)+a,lr)=0.These
vectors are said to be linearly dependent if
[a) q=L, ez=2, ar=3
[c]ar=l,ez--2,at=3

The Green's function, G(F,F') , is

[a] anti-symmetric.

[b] symmetric.

[c] is discontinuous everywhere.

[d] such that YG(i,i') is continuous at V = F,

5

6.

7 atz = Lis

[c]2tt {dl ar



8.

10.

t2.

l3

14.

l5

t6

17.

19.

20.

The value of fffdz is equal to

fa) 4n [b]n [c] zi

The generating function of Laguerre polynomials f,f,=6 '4ri' t" it
xc xt

td* Fr=
xt xt

r"r = rdr#LJ 7+t

The recursion formula for the Hermite polynomial is

[ala],*z= ffffio^ [blat*z= -ffi14r
lcl at*z = oS ld) at*z= -ffiai

[d] -ni

9

2(n-r.)
(1,+1xr,+2)

II Fill in the following blanks with appropriate answer. The symbols, unless mentioned otherwise,

have their usual meanings

1l Avector 7 insphericalpolarcoordinateisgiven as i=A,i+Ar0+A6i.Then V'(rl,i) is

equal to

C

The geodesics in a Riemannian space are given by ....

The expression of Christoffel's symbols of second kind is

The Fouriersine transform of f (x) = l1l inthe intervall-n,nl is.....

The Laplace transform of f (x) = cos(ort + 9) is

If the eigenvalue of an operator for an eigenfunction is a then eigenvalue of 3'd power of the
operator is ....

The Green's function G(i,i') in spherical polar coordinate is

18. The singularities of a multiple valued function are called

A complex function f (z) - u(x,y) * iv(x,y). tf u(x,y) =, excos!, the function is analytic
if u(x,y) is equal to

6

It l'_(x) and J _1@) are two Bessel's functions, then the ratio of /1(x) and /_1(r) is equal
2222

to ........
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SECTION "B"
[5 Q.x4=26 marks]

Prove that #=ffi#_##ttr\

2 What is a Hilbert space? State and explain the Gram-schmidt process of orthogonalization.

Show that the eigen values of a Hermitian matrix are real and the eigen vectors are orthogonal

3 Find the Fourier transform of the Gaussian distribution function f (i = ,#

what is a delta function? State its properties and prove 6(r - x,) = *tZrit<(x-x') 4p .

OR

OR

5

using Generating function of the Besser polynomial, show that
cosx = lo@) - Zlz@) + ZJne) - ...
sinx = zlr(x) - zlt (x) + zJse) - ...

What is an analytic function? Obtain the Cauchy-Riemann condition for an analytic function
in polar form.

SECTION "C"
[5 Q.x/=35 marks]

OR

If a given vector is defined with respect to two general curvilinear coordinate system(u1,u2,u3) and (u1, uz,tts) find the relation betwein the contravariant components andcovariant components of the vectors in two-coordinate system.

write down the Legendre's differential equation and obtain its power series solution.

@

6. Define residue theorem. Use this theorem to find I; *
7 ' What do you 

-mean 
by orthogonal curvilinear coordinate system? Find the expression fordivergence and curl in orthogonal curvilinear coordinate system.

8.

4.

l.

-o



9

10.

Find the Fourier series of /(x) -- x2 for -n I x I tt.Also sketch it and using the result, find
Lrz

the series )ff=, (zn-t)z 8

OR

Define Laplace transform. A battery of emf Eo is connected in series with an inductor of
inductance L and a capacitor of capacitance C. Initially the charge in the capacitor is zero. Find
the charge in the capacitor and current in the circuit at time t.

Using the Green's function, solve

ry + kzG(x,ro) = 6(x,xs) under the boundary condition

ff1*=rylx=z=o

fr
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