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SECTION "A''
t20Q.xl=20 marksl

Choose and tick the most appropriate answer. The symbols, unless mentioned otherwise,

have their usual meanings.

l. In cylindrical coordinate, which one of the following relations between p and f is

not correct?

vt#=-b rbr #=o rcl ff=a w)*#=-a

2. Aquantity X isrelatedwithtwotensors At andQi as AlX=Qr,.Thequantity X

is the

[a] covariant tensor ofrank 3. [b] contravariant tensor ofrank 3.

[c] mixed tensor of rank 3 [d] mixed tensor of rank 2

The value of Christoffel's symbols 12L,2) in cylindrical coordinate is

la) pcos? tbl p

lc1-p [d]'Pcos9

Which one of the following statements does not include in the Dirichlet's condition so

that one can expand a function /(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/(x) | converges.

5 The three kets 
| 
1) , | 

2) and 13) satisfi the linear combination ,, ll) + arlZ) + a, ll) = O

These vectors are said to be linearly independent if

ta] ot=3, az=-5, dt=Z tb] dt=oz=ar=l
)

[c] ar =1, az =1, Qt = -2 td] at = dz = oz =0
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The Green's function, G(i,7'),is

[a] anti-symmetric.

[c] is discontinuous everywhere.

I
The residue of w(z) =

[a]-1

(z -2)(z -l)3
tbl 1

[b] symmetric.

[d] suchthat VG(/,F') is continuous at i =i'

at z=3 is

lclZn $l an
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8. The value of f if c is a circle of lzl = 5 is equal to

11. A vector 7 in spherical polar

v.(A,i) is equal to ...
coordinate is given as i = A,.i + ArA + A66. Then

12. Kronecker delta is a mixed tensor of rank.

In tensor analysis, the expression ofclivergence of Ap is ... .

The Fourier sine transform of f (x) = lllin the interval [-n, n]is .....

The Laplace transform of f er, is.........

sin 3z
, 1t.(z+-l'2'

lal 0 [b]zi [c]2ni [d] _ni

9. The generating function of Bessel's Differential equation is

[a) f (x,t) = ,*t-lt [b] f (x,t) = "ir.l,

tcl .f (x,t) = r-i''-l [d] f (x,t) = riu-lt

10. The recursion formula for the Legendre polynomial is

lala.,, -((+r)(k+r +l)-)" ^ rhr - _(k+r)(k+r +t)+ )"L-r-'r+z gr+i4g+iio' fbla'.'=ffio,

{c)a..,-(k-+r)(k+r-l)+)"^ rr, n _glr)(k+r-t)+.tr.L-r--r+2 g';"n4@iga' td] o'+2=ffia'

Fill in the following blanks with appropriate answer. The symbols, unless mentioned
otherwise, have their usual meanings.

e

o

l3

t4

15.

17.

19.

20.

16. If A is Hermitian then e,A is .......

18.

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

A function which is analytic everywhere in a finite plane except at finite number of
poles is called

o,
-4.

The value of l-9-= ....jl+x"
rf J,,(x) is the Bessel function of first kind then J,_,(*)*J,*r(x) equal to ...........
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SECTIQTI-.:B"
[5Q'4:20 marks]

Prove #" = - sP' {*}- o' {;"}

If i and 6 ur" any two vectors in a linear vector space, prove the Cauchy's Schwartz

inequality
t- -t2(a.a)(b.b).l".bl

OR
Show that any two eigen vector conesponding to two distinct eigen value of a unitary

matrices are orthogonal.

Find the Fourier transform of the Gaussian distribution function /( x) = Ne-o"' where N

anda are constants.

4. What is a delta function? State its properties and prove

6(x - x,\ = 1 [- ,tt<(x-x') 41.- .2itu-o 
OR

Defining the generating function, establish the orthogonality condition of Laguerre

polynomial.

5. Define the residue of a complex function f(r) at z=a. Find the residue of

f(z\= I atz=3.l \- / (, -3)'(z -2)

SECTIoN "c"
[5Q " 7:35 marks]
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6. Integrate by the method of residue

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

Laplacian and divergence in Spherical polar coordinate system

OR
Obtaining the transformation laws of Christoffel's symbol of first and second kind,

confirm whether they are tensors.

'i dot-
!l-zcose+sind

7

8. Write down the Hermite differential equation. Obtain the power series solution of it.



9 Find the Fourier series of f (x)= xfor-tr 1x I7 Also state and prove parseval,s
relation.

OR
Define Laplace transform. Find the first and second order derivative of Laplace
transform. Find the Laplace transform of tsinat .

Solve for the Green's function
d2G

di * a)'G = 5(x - €)where G (0) : G(L) = 0.

10.
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