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D 114598 (Pages : 2) Name.........................................

Reg. No.....................................

FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2024

(CBCSS)

Physics

PHY IC 02—MATHEMATICAL PHYSICS—I

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

8 Short questions answerable within 7.5 minutes

Answer all questions, each question carries weightage 1.

1. Write down the divergence of a vector V in orthogonal curvilinear co-ordinates.

2. Write down the orthogonality relation of a Hermite polynomials.

3. Define beta function.

4. What do you mean by pseudo tensors ? Give an example.

5. Define an orthogonal matrix with an example.

6. Write down the Rodrigues formula of Legendre polynomial and obtain ( )2P x  from Rodrigues

formula.

7. Explain Schmidt orthogonalization.

8. Explain the convolution theorem with an example.

(8 × 1 = 8 weightage)

Section B

4 essay questions answerable within 30 minutes.

Answer any two questions, each question carries weightage 5.

9. Define a Fourier transform. Explain the properties of Fourier transforms.

10. Prove the orthogonality relation for the Bessel functions.

580642

580642

1105

1105

1105
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11. Find the eigen values and eigen vectors of

0 1 0

H = 1 0 0 .

0 0 2

 
 
 
 
 

12. Explain the Frobenius’ method of finding solution to homogenous differential equation of second

order by taking the example of linear oscillator.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each question carries weightage 3.

13. Prove that every (second rank) tensor can be resolved into symmetric and antisymmetric parts.

14. Find the Fourier transform of a derivative.

15. Express the spherical polar unit vectors in terms of Cartesian unit vectors

16. Define the singular points of an ordinary differential equation, obtain the singular points of Bessel’s

differential equation

17. Prove that ( ) 1ˆ 2 .n nr r n r −∇ ⋅ = +

18. Two matrices A and B are each Hermitian. Find a necessary and sufficient condition for their

product AB to be Hermitian.

19. Find the value of 
4

0

xe dx
∞ −∫  in terms of gamma function.

(4 × 3 = 12 weightage)

580642

580642
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Reg. No.....................................

FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2023

(CBCSS)

Physics

PHY IC 02—MATHEMATICAL PHYSICS—I

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

8 short questions answerable within 7.5 minutes.

Answer all questions, each question carries 1 weightage.

1. Write down the relation between cartesian coordinate system and spherical polar co-ordinate system.

2. What are Tensors ? Define the rank of the tensor.

3. Write the expression for Fourier co-efficients.

4. What do you mean by a self-adjoint differential equation ?

5. Write down the Rodrigues formula of Laguerre function and obtain ( )1L x  from Rodrigues formula.

6. Define a unitaiy matrix with an example.

7. Obtain the recurrence formula, ( ) ( )1H 2 Hn nx n x−′ =  from generating function.

8. Explain the convolution property of Fourier transform with an example.

(8 × 1 = 8 weightage)

Section B

4 essay questions answerable within 30 minutes.

Answer any two questions, each question carries weightage 5.

9. Discuss the orthogonality property of Legendre polynomials.

10. Explainthe Frobenius’ method of finding solution to homogenous differential equation of second

order.

453366

453366

1105

1105

1105
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11. Prove that ( ) 1ˆ 2 .n nr r n r −∇ ⋅ = +

12. State and prove the Quotient rule in tensors.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each question carries weightage 3.

13. Express the spherical polar unit vectors in terms of cartesian unit vectors.

14. Show that ( ) ( )1 .p p pΓ + = Γ

15. Prove that ( ) ( ) ( )
2

2 !
H 0 1 .

!

n
n

n

n
= −

16. Find Laplace transform of the function, ( ) nf t t= .

17. Define spherical Bessel function. Obtain the expression for ( )1 .j x

18. Find the Fourier transform of the normalized Gaussian distribution

( )
2

2

1
exp , , where

2 2

t
f t t t

 −
= − ∞ < < ∞ τ = ∆  τ π τ 

 (root mean square deviation).

19. A and B are two non-commuting Hermitian matrices : AB BA = C.i−  Prove that C is Hermitian.

(4 × 3 = 12 weightage)

453366

453366
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1105
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FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2022

(CBCSS)

Physics

PHY 1C 02—MATHEMATICAL PHYSICS—I

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

8 Short questions answerable within 7.5 minutes)

Answer all questions, each question carries weightage 1.

1. If V represents a vector derive the divergence of V in orthogonal curvilinear co-ordinates.

2. Is the given matrix Hermitian ?

3. Explain quotient law for tensors.

4. Explain the general form of a second order differential equation and classify them based on being

elliptic, parabolic or hyperbolic.

5. Explain the significance of the Dirac-Delta function.

6. Explain Gram-Schmidt orthogonalization.

7. Evaluate the Fourier co-efficients 0 , andn na a b  for a piecewise continuous function where L is

half of the period of the function.

8. Explain the convolution property of Fourier transform with an example.

(8 × 1 = 8 weightage)

Section B

4 essay questions answerable within 30 minutes

Answer any two questions, each question carries weightage 5

9. Explain the Frobenius’ method of finding solution to homogenous differential equation of second

order.

10. Using appropriate differential equation obtain the general form for Hermite polynomials of degree

n.

349791

349791

1105

1105

1105
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11. Define a Fourier transform. Explain any five properties of Fourier transforms.

12. Explain the algebraic operations of Tensors.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes

Answer any four questions, each question carries weightage 3.

13. A string of length π is stretched until the wave speed is 40 m/sec. It is given an initial velocity of

( )4 sin x  from its initial position. What is maximum displacement ?

14. Evaluate 
3

.
2

 
Γ − 
 

15. If A ij  is antisymmetric tensor, find the component A11.

16. Find Laplace transform of the function ( ) 1
F .

ate
t

a

−
=

17. For the Legendre polynomial prove that ( )P 1.n x =

18. Find the Fourier series of the function xe  in the interval .x− π < < π

19. Prove that the given matrix is unitary :

1

2 2
.

1

2 2

i

i

 
 
 
 − −  

(4 × 3 = 12 weightage)

349791

349791

1105

1105

1105



Turn over
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FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2021

(CBCSS)

Physics

PHY IC 02—MATHEMATICAL PHYSICS—1

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

General Instructions

1. In cases where choices are provided, students can attend all questions in each section.

2. The minimum number of questions to be attended from the Section/Part shall remain the same.

3. The instruction if any, to attend a minimum number of questions from each sub section/sub part/

sub division may be ignored.

4. There will be an overall ceiling for each Section/Part that is equivalent to the maximum weightage

of the Section/Part.

Section A

8 Short questions answerable within 7½ minutes.

Answer all questions, each carry weightage 1.

1. If V represents a vector derive the curl of V in orthogonal curvilinear coordinates.

2. Is the given matrix Hermitian 

1 – – 3

5 0 .

3 0 2

i i

i

i

 
 
 
  

3. Explain concept of outer product in tensors.

4. With an example explain features of a hyperbolic partial differential equation.

5. Show that ( ) ( )
1

– 1 2
– 1

2
P p .

4 – 1
n n

n
x x x dx

n

+

=∫

143988

143988

1105

1105

1105
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6. Explain the convolution theorem of Fourier transform.

7. Explain when can a second-order linear homogeneous differential equation can be called self-

adjoint.

8. Distinguish between Fourier integral and Fourier transform.

(8 × 1 = 8 weightage)

Section B

4 essay questions answerable within 30 minutes.

Answer any two questions, each carry weightage 5.

9. What are orthogonal curvilinear co-ordinate systems ? Obtain the mathematical expression for

divergence in terms of curvilinear coordinates.

10. Using appropriate differential equation explain Laguerre polynomials and associated Laguerre

polynomials. Obtain their representation in series form.

11. Explain the following properties of Fourier series: (1) Convergence (2) Integration ; and

(3) Differentiation. Obtain the sine and cosine series in the interval (0, π) for a function f (x).

12. Explain the Frobenius’ method of finding solution to homogenous differential equation of second

order.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each carry weightage 3.

13. Is the given matrix orthogonal 

0 1 0

1 0 0 .

0 0 1

 
 
 
  

143988

143988

1105

1105

1105
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14. Prove that ( )2 1P 0 0.m + =

15. A string of length n is stretched until the wave speed is 40 m/sec. It is given an initial velocity of 4

sin (x) from its initial position. What is location of maximum displacement ?

16. Evaluate 
1

– .
2

 Γ  
 

17. Evaluate Laplace transform of 
cos

.
t

t

18. Prove that H2n (0) = ( ) ( )2 !
– 1 .

!

n n

n

19. Expand the function f (x) = sin x as a cosine series in the interval (0, π )

(4 × 3 = 12 weightage)

143988

143988

1105

1105

1105
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Reg.

FrRsT SEMESTER M.A-[l[.sc./tr.com. DEGREE ExAlvrrNATroN
DECEMBEB 2OL9

(CBCSS)

Physics

PHY lC O2_IVIATHEIVIATICAL PHYSICS-I

(2019 Admissions)

Time: ThreeHours Maximum: 30 Weightage

Section A

Each carry'weighto{e L
f ---n

r. show that the matrix I f"t^ sinol
u4u'4 

f-siuo *reJ is an orthogonal matrix'

2- .Write down the e,rpression for gradient and divergence in spherical polar coordinates.
3. What are Heriritian a+$_uni,1111,, matrices?

4. l{hat is meant by similarity transformation?

l@ .-.25. Evaluate l-.e-* *dx.

6. Evaluate J*e-('-n)o @-a)dx.

7. Find the Laplace transfom of f (t)=t.

8. Find the Laplace transform of f (t) = e-d .

(8xL=Sweightage)

Section B

Answer any bwo questions.

Each carry weghtogeS. .

9. Explain the idea of Schmidt orthogonalisation.

10. Define beta and gamma functions and derive the relation between the two.

11. Define Fourier transform and inverse transform. Show that the Fourier transforrr of a Gaussian
nrn*ion is Gaussian 

l

Trrrn over
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L2. Frove the recur:rence relation:.:

(ll + 1)P,,*1 (x) = (2n+ 1) rPo (r) - zP,-1 (r).

(Zx5=l0weightage)

Section C

Answer any four questi.ons._:
' Eoch cafi *eightoge i

13. Shon' that divergence of curl of a veetor is always zero.'
i

14. Show that direct product of two vectons Ap and B" given by Cl* is a srcond rank tensor.

d215. What are the eigen functions and eigen values of the operator -W with the eigen functions

satisffingtheboundaryconditions f(x)=O at r=O and r=L?

16. Argue that the Gaussian n r*i* given by f(r) = Eo*'goes over to the Dirac detta function

in the appnopriate Umit.
:

L7. State and prorre tlre convolution theorem in the,context of Fourier transform.

18. Give a general solution of the Laplace equation.

1

(4x3=12weightage)

4 -..-*-
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FIRST SEMESTER M.SC. DEGREE HGIVIINATION,

(CUCSS-PG)

Physics

PHY lC O2-MATIIEMATICAL PHYSICS-I

[2017 Syllabus Year]

fime: Three Hours Maximum : 36 Weightage

Section A

Answer all questians-

Each question carri,es a weightage of t'

1. What is Laplace's equation ? How does it explain the motion of incompressible fluids ?

Z. Find the volume element dV in cylindrical and cunrilinear co-ordinates.

B. prove that ari arbitrary matrix can be decomposed into the sum of a Hermitian and anti-hermitian

matrices.

4. Define outer pmduct of tensors.

E. What are the difficulties involved when a differential equation is solved by applying Frobenius

method ?

6. state and explain Fuch's theorem in differential equations.

7. Define Dirac delta function. State one situation where it finds application-

g. Explain what is meant by a Neumann function. Write down the expression for the function'

g. Write the Rodrigue's formula for Legendre polynomi.f urri deduce the value of Po(*).

10. state the convolution theorem for Fourier transforms.

11. Using Fourier series prove that a square Wave contains many high frequency components'

12. Discuss the important properties of Fourier transforms

(L2xL= l"2weightage)

T\rrn over
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Section B

Answer any two questions.

. Each question carries a weightage of 6.

13. Explain about cylindrical and spherical polar co-ordinates and deduce expression for unit vectors
in spherical co-ordinates and show that they are orthogonal

L4. Explain the method of diagonalisation and its importance. Diagonalise the matrix

l--r 2 -21lr 2 Ll.
[-, -r ol

15. Obtain the series solution of Bessel differential equation using Frobenius method.

16. Obtain the orthogonality relation for Lagueme polynomials.

(2 x 6 = 12 weightage)

Section C

Answer any foat questions.
Each question carries a weightage of 3.

17 . Prove that velocity and acceleration are contravariant vectors and the gradient of a scalar field is

a covariant vector.

18. Prove that single contraction of a tensor /i|/- is a tensor ofrank 3.

19. Explain Gram- Schmitz orthogonalisation process.

zo. Derive the relation between beta and sarnma tunctions. Show that ff 6td O, --*. (i) . (i)

21. From the generating function of Hermite polynomials, obtain the following recurrence relations.

(ii) H' o(x) = ?^rln@)- H, * ,(.r).

22. Solve the Simple harmonic oscillator problem by applying Laplace transforms.

(4x3=12weightage)
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FIRST SEMESTER M.SC. DEGRdE EXAMINATION,

(CUCSS)

Physics

PHY 1C Oz_MATHEMATICAL PHYSICS-I

(20L7 Admissions)

lfime : Three Hours Maximum :36 Weightage

1.

2..

8.

4,

b.

6.
.

7.

Section A

Answer all.questinns.

ch questinn tws weightage of L.

Explain briefly how Laplace equation can be applied in describing electrostatic fields.

If A is irotational, show that A x R is solenoidhl.

Explain the physical significance of Unitary transformations.

Define outer product of tensors with an example.

What are Hermitian operators ? Mention any two properties. ,

What are even and odd functions ? Write corresponding Fourier series.

Write the Rodrigues Formula for Legendre Polynomial and dejduce the value of P, (*).

8. Show that p(nz,n:1 =Zff1r 0)"-' (cose)'*' dg.

9. What'is Dirac delta function? Mention two situations whdre the function can be applied.

10. Show that 4 (-") = J, (") for even z and J" (-r) - .-J,(r) for odd z.

11. Discuss the advantages of using the transforms of derivatives.

12. Show thatthe convolution of f (r) and g(*) is commutative. :

(f2xL=12weightage)

Turn over
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13.
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Section B

Answer any two questians.

Each question has weightage of 6.

\,
c'8?a45

Describe cylindrical and spherical polar co-ordinates and show that these co-ordinate systems are

orthogonal

Discuss Hermitian, Unitar5r, and Orthogonal matrix with example. Show that.eigen vectors of
Hermitian matrii are orthogonal and eigen values are real.

(b) Findthe distance froe the point y = (0;0,0,1) to the subsphce V c B 4 spanned by vectors

L),xr=(L L a -1), and r, =(-3,7,1,3).

Show that (f - 2tx + t')-% i"a generating function of Prk). Hence pTove the following recurrenoe

relations. r

L4.

15.

16.

(2x6=12weightage)

Section C

Answer any. four questians.

Each question has wei,ghtage of 3.

17. Consider a co-ordinate system (u, u, w) which is related to Cartesian co-ordinate system by

x = wt) i ! = uw z z = tLU, Obtain the metric tensor in the form of u, u, w.

18. State Stoke'stheoremandverifyitforthevector 6=(Zx- y)i - yz'j - y'"fi wer.theupperhalf

surface of a sphere x' + y' + 22 =L.

2

- slnr.
ltfr

19. Prove 1A^1 lr(x)=



':,
a

C'82545

u
.l

. 20. Define beta and gaffina functions. Evaluate the integral
,.r(i+*\%
J" [.1-*J a* Sins the ProPrties of

2L.
':'

22.

integrat. :i
' :.'. i:

Expand f (") = c frll-'.n S r,S n in.*.&-u+er series;

(4,x8=L2weightage)

..-1 ,-':
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FIRST

(Pages:8)

SEMESTER M.Sc. DEGREE E)(AMII\IATIO

(CUCSS)

Physics

PHY lC O2-MATHEMATICAL PI{YSICS_I

(2072 Admissions)

Time: Three Hours Maximum: 86 Weightage

Part A
(

Answer all questians.trweoew, oo.

Each question carries L weightage.

1. If i=ircos'(ro t)+9rsin(olr), evaluate i+,c.27 wherethedotindicatesdifferentiationwith

respect to time.

2. If aforce Fisgiven by F= (*'*'t'*"')" (ix+gy+Dz).find V.F.

3. show that the operation of contraction reduces the rirnk of a tensor by 2.

4. What are "orthogonal matrices" ?

5. If A and B are Hermitian matrices, show that AB + BA is also Hermitian.

+s

' -.@ 
..

7. What is meant by a "Wronskian" ?

8. Show that B (*,n)= ffi
9. From tile product of the generating functions, show that :

1 = [J0 (r)]' * z[.r, 1*;]2 + zlJ2(r)]' * ..-...

nScEMBEE

I\rrn over
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11.

L2.

2

What is the generating function of Legendre polynomials ?

What are the propbrties of Fourier series ?

Define Laplace transform of a function..Do all functions have a Laplace transform. Comment.

12 weightage)(12x1=
part B

Ansuor arry two questions.

: : Each question carri.es 6 weightage.

1. Derive the general expression for the divergence of a vector in a general, orthogonal curvilinear
co-ordinate system. Find the expression for V. V in cflinarical co-ordinate system.

2' Define Ttace and Transpose of a matrix slving one example each. IfA is a 2x2 matrix, show that

ace A) + det (A) = O.

3. Explain the Gram-Schmidt orthogonalization process with an example

\l

D 13194

terms of

(2x6=12weightage)

4. Show that Pi-r (*)=-nP"(*)+ xPi;@).

:

Po (X), P1 (X) and P2 (X).

3q 1-Express Z*' * x, +; in

Part C

Answer ozy four qucstbns.
Each question corri.es 8 wei,ghtage.

1 A potential is siven bv V (r) =v(WA) *u $adient of V (r) .

2. Prove that V 
" (o V q) = O.

and the corresponding eigenvectors.

l-r 1 1l
of a=lr 1 1l

lr1il
3. Find the eigen values



lf'

I

i

4 Show that B'1o, t1=ff B (o,,6 + 1).

-rt

z.l

Analyze by Fqurier series of a square wave gi+en by

b.

6.

D 18194

::

(4x8=12weightage)

.,.r:lr:.'.i:, ., : i.i - :
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(CUCSS)

Physics

PHY lC O2_MATHEMATICAL PHYSICS_I
(2012 Admission onwards)

Section A
Answer allt the questinns'.

Each questian canies a weightage of L.

FrRsr SEMESTER M.sc. DEGREE ErGlrrNATroN, DECEMBER 2018

fime I Three Hours Maximum: 36 Weighfage

1' Define a veetor in terms of its transformation under rotation of co-ordinates.
2. which are the co-ordinate surfaces in spherical polar co-ordinates ?

3. Give the Laplacian operator in general currilinear co-ordinates.

4. State the quotient rule oftensors.

5. mlt is meant by Wronskian ?

6. Prove that the momentum operator is Hermitian

7. Give an example for a self adjoint differentiar equation.

9. What is meant by a unitary transformation ?

10. If I is an eigenvhlue of a matrix A, show that ],,2 is an eigenvalue of Az.

11. What are the general properties of Fourier series ?

(12.x1=lZweightage)
Section B

i Answer any two questions. .

Each questbn carries a weightage of 6.

13' Derive the transformation relations from rectangular to sphericai co-ordinates. Show that thesphericalco-ordinatesystemisorthogonal. - -*

Tur:n over
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14. . Diagonalize the matrix A by a similarity transformation.

D92956v ;

l-r r oll-r r vl

=1r o ,1.A-._ 4l -

[_o r lJ

15. Explain the Gram-Schmidt orthogonalization procedure with a suitabie example.
16. Establish the Orthogonality of Legendre polynomials.

(2x6=12weightage)
Section C

i-^-..^- -J-- !---- ----Answer azy four questinns.
" Eseh guestian carri.es a weightage of g.

.17 . Transform the unit vectors r, j and & in to their components in a spherical polar co-ordinate system.
I'

I cos 0 sin 0l18. Find theeigenvalues and eiggnveetorsofthe matrix I :;: " _^::f.x [_sine coseJ.

19. Find the regular singularities of Legendre equation.

20. Show that [:.fi.

21. Show that Jo (r)' * ,lrr' (r) + J2' (r; * ..........] = r. --' :' -: 
ri4 'i:'

::
22. Find the Fourier series expansion of the function f (x) =er in the interval 0 < x <2 n.

(4 x B = 12weightage)
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lLSc. DEGREE E)(AMINA

(CUCSS)

Physics

FIRST SEMESTER

fime : Three Hours

_I

Maximum : 36 Weightage

Section A

Answer all questions.

Each questinn canies a wei,ghtage of L-

Define a vector in terms of its transformation under a rotation of co-ordinate system.

Give the expression for volume element in cylindrical co-ordinates. What are the scale factors ?

Resolve the spherical polar unit vectors into their Cartesian components'

If A is an orthogonal matrix prove that detA = t 1'

8.

9.

10.

11.

L2.

Define Levi-Civita three index symbol.

State the quotient rule of tensors.

Explain how the roots of indicial equation. Provide an idea about the number of distinct solutions

of an ODE.

What are the properties of Hermitian operators ?

What is meant by a singular point of a differential equation ?

Explain Fuchs' theorem.

State the symmetry of P-function.

Show that the terrr by term integration results in rapid convergence ofFourier series. '

(12xt=12weightage)

PHY IC O2_MATHEMATICAL PI{YSICS

(20L2 admissions)

1.

2.

3.

4.

5.

6.

7.

Section B

Answer anY t'wo questions'

Each questian carries a weightage of 6.

1g. Find the general expression for Laplacian in general curvilinear co-ordinates. Deduce it for a

cylindrical co-ordinate sYstem.

irts I

Turn over
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15.

16.

2

and unitary matrices Diagonalis" rn" rr"* [-] 
tn)

(4xg = 12weightage)

t7.

by a similarity transformation.

Establish the Orthogonality of Bessel functions'

Define Fourier transform of a function. Find the Fourier sine transform of the function e{'
(2x6=12weightage)

Section C

Answer onY fovr qucstions'

Eanh question earrics a weighta'ge of 3'

L +' Calculate the divergence of
The Electrostatic field of a point charge f is given by E = -fulro ro

E. What happens at the origrn

Find the eigen values and eigen vectors of the matrix :

2L.

22.

I cosO sinOl

[-sine .ore]'

19. Showlth.t,

L,*r (r) -- zL;(r) - L,-1 (r).

20. Show that Pu61 is the co-efEcient of ,n in the expansion of (t-Z*t *"Y% '

Derive the recurrence relation I z +l = zl z'

Find the Laplace transforms of eat.
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FIRST SELESTER M.Sc. DEGREE EXAMINATION, D :"2ffi'+

(CUCSS)

PhYsics

. PHY 1C O2-MATHEMATICAL PHYSICS _ I
(\OLZ admission onwarils)

fime: Three Hours Maximum : 36 Weightage

Section A

Answer all questions;.

ach question has a weightage of L.

1. Write down the rotation matrix for the rotation of co-ordinates through an angle 0 about the
..iiz-axls.

3. trf A is an orthogonal matrix, prove that det A = 11.

-4. . Define.Levi-Civita-three index syrnbol- -. ----.-*-;>' ' ' "' ;{i: --' --- "- - -:*
5. Define a covariant tensor.

6. Explain how the roots of indicial equation provide an iclea about the number of distinct solution of

an ODE.

Wlrat are the properties of a Hermitian operator ?

What is meant by a singular point of a differential equation ?

Graphically represent Po (*), P, (r) and P, (r) in terms of r'

Explain Fuch's theorem.

Show that the term by term integration results in rapid convergence ofFourier series.

(12x1=L2weightage)

Section B

Ansuer anY two questions''

18. Derive the expression for curl in general curvilinear co-ordinates. Deduce the curl in spherical

co-ordinates.

7.

8.

9.

10.

11.

12.

Turn over



-T.+aF 
.-- 

-."r r

' : I-f
14. Defirrbortbogoi.Id[Ilermitiaaendimitar}rmakices,Diegonalisethematrix [=-SL-

transformation.

15. Establisfr the orthogonality of Bessel's fuirition.
l

16. Explain Gram-schmidt orthogonalisation procedure with a suitable exanple.

i:- r $ectionC

Answ eir any fotrr questions.

Each questioi has s.. uetghtoge of 3.

.J/

r..' '&qggg5

L7 . Tra4sform the unit vectors d,yj ft itrto their components in li cylindrical co-ordinate system.

18. 'ff 1 is au eigen value of a matrix A, show that 12 is an eigen value of A2.

(2x6=12weightage)
. :-r :ri-.r.: .1,:1,iii ,l

il
:l

'l
.ii

i/

,l

ii

il

.l

=-- ' "i]-€

19. Show ibat M= "6- .

?0-,,_,g.ELth"!jl--a*)*.?f/=i"k)1,,{a

I'injd the La.gt15.trgls{o-":,f".+ tu11tion ent sint ; ,: . :,:.

FInd the Fourier series of the function :

f(*)=*2.-r.-<x3rc- '

t.

!
2L.

22.

:",

. : i:

' aat i i,!

il
i

li

II

lil

lil

Il,]

l

lrl

ir,l
I

,]
I'

l.

'l
'itirt

il

"ii
ii
li

t,

il

i

-/
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FIRST SEMESTER M.Sc. 20L7

PHY lC PHYSICS

Time : Three Hours Maximum : 36 Weightage

Part A

Answer all questions.

Each questi,on carries t weightage.

l. Evaluatev.(f(r)).

o
2. Exp_resl* 

11r fflt:"ical_p9lar co-oqe*l

3. Show that ffo'( *) f ("\ ax = - f'(o).

Shory th,at the trace of the product of a symmetric and.an anti-symmetric matrix is zero.

State the quotient rule for tenSors.

What are partial differential equations ? How are they classified ?

From thg generating function of the Legendre polynbmials show that P,r(l) = 1.

State Laguerre's differential equation. What is the expression for the corresponding generating

What is a "piecewise regular" function ?

Define Fourier transform of a function. What are sine and cosine traosforms ?

Deterrnirie the Laplace transform of the Dirac delta function.

(1:2xL= 12weightage)

I\rm over

4.

5.

6.

'l .

8.

9.

10.

11.

L2.
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+ art B

Artswer anY two question's.

Each question carries 6 weightage

1. Derive the general expression for the divergence of a vector in a general, orthogonal curvilinear

co-ordinate system. Find the expression for V o 7 in spherical co-ordinate system.

z. A matrix A has eigenvalues of +1 and -1. The corresponding eigen vectors *" [l] ""a [l]

ConstructA.

B. prove, for Bessel functions, 111a,1 2J ,,(r) = {r,_r (*) - J,,*r (") ."d *[ *-o J n(r)] = -r-" Ji o*r(x).

4. Awaveisgivenby F.(r) =r for0 <*<rland F(r) =-x for -n<x<0. RepresentF(r)byaFourier

series.
(2 x 6 =.L2weightage)

Part C

Answer anY fo:ur questions.
Each questian carries 3 weightage'

1. If a force is given by F= (*'*r'*"')"(ir +!y+22), find the corresponding potential for

n+-Landn--1.

2. Working in circular cylindrical co-ordinates, determine V o f

^[r4]g. Find the eigen values of A = I ., , I *d the corresponding eigenvectors. Hence diagonalise A by
LT Z)

+1 6

4. Show ttut Jf,(r)P,-, (*)*=hwhere P,(*\ are the Legendre polynomials.
-1 

T'L

5. Show thai; Hzn(0) =(. 1)"$ *U"r" H,r(r) are the Hermite polynomials.

1
6. Determine the inverse Laplace transform of -; as'+b'

(4x3=12weightage)


