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

EXAMINATION, APRIL 2025

(CBCSS)

Physics

PHY 2C 06—MATHEMATICAL PHYSICS—II

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

Answer all eight questions.

Each question carries 1 weightage.

1. Prove that ( )sin sin cosh cos sinh .x iy x y i x y+ = +

2. Explain the concept of residues.

3. For a group ( )2 3A, A , A E ,=  find the elements conjugate to A and A2.

4. Draw the group multiplication table for 3 element permutation group.

5. Give with proof any two properties of representations of groups.

6. Apply Euler equation to find the shortest distance between two points in space.

7. Define Fredholm and Volterra types of integral equations with one example for each.

8. Define one dimensional Green’s function.

(8 × 1 = 8 weightage)

Section B

Answer any two questions.

Each question carries 5 weightage.

9. a) Explain Cauchy’s integral theorem.

b) Derive Cauchy’s integral formula.

651818

651818

1105

1105

1105



2 D 122527

10. Distinguish between discrete and continuous groups. Give characteristics of special orthogonal

groups ( ) ( )SO 2 and SO 3 .

11. Explain the method of Lagrange’s undetermined multipliers in problems of minimization under

constraints. Illustrate your answer with an example.

12. Explain the procedure of converting a 2nd order first degree non-homogeneous Differential Equation

into an integral equation. Illustrate with the example of linear oscillator.

(2 × 5 = 10 weightage)

Section C

Answer any four questions.

Each question carries 3 weightage.

13. Evaluate the following integral by Cauchy’s residue theorem : 
2

20 1 2 cos

d

p p

π θ

− θ +∫  where p is a

real number fixed between 0 and 1, ( )0 1 .p< <

14. List with proper proof, the sub groups of the symmetry elements of an equilateral triangle .Find

the normal sub group for this group.

15. Explain “Eight fold way” for the classification of particles.

16. Derive a Volterra integral equation corresponding to ( ) ( ) 0.y x y x′′ − =  Given

( ) ( )0 0 and 0 1y y′= = .

17. Find the Neumann series solution for the integral equation

( ) ( )
0

1 2 .
x

x t t dtφ = − φ∫

18. Find the Green’s function solution for the equation ( ) ( )2 .f∇ ψ =r r

19. Apply calculus of variations to find the path of a point mass falling under gravity.

(4 × 3 = 12 weightage)

651818
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 SECOND SEMESTER M.Sc. DEGREE REGULAR/SUPPLEMENTARY
EXAMINATION, APRIL 2024

(CBCSS)

Physics

PHY2C06—MATHEMATICAL PHYSICS – II

(2019 Admission onwards)

Time : Three Hours Maximum :  30 Weightage

Section A

Answer all eight questions.
Each question carries 1 weightage.

1. Distinguish between simply connected and multiple connected regions. Explain their relevance in

complex analysis

2. Show that z* is not analytic

3. State and explain Cauchy’s integral theorem

4. State the conditions for the formation of a group

5. Distinguish between reducible and irreducible representations

6. Draw the fundamental SU(3) representation weight diagrams for the u d s quarks and anti-

quarks

7. Give any two different forms of Euler equation and show their equivalence

8. Distinguish between integral equations of I and II kinds.

(8 × l = 8 weightage)

Section B

Answer any two questions.
Each question carries 5 weightage.

9. Explain the term residue . State and prove Cauchy’s residue theorem

10. a) Explain with examples: Cyclic groups, Cosets, Normal sub group and factor group.

b) Distinguish between homomorphism and isomorphism with at least two properties. Give an

example.

526603

526603
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11. Explain the features of calculus of variation . Derive Euler equation for a stationary path

12. Give a brief account of quantum mechanical theory of scattering using Green’s function

(2 × 5 =10 weightage)

Section C

Answer any four questions.
Each question carries 3 weightage.

13. Evaluate the following integral by Cauchy’s Integral formula 2 1
dz

z   b) tan z dz  where the

contour of integration is a circle centered at origin and having radius = 2.

14. Find the classes and subgroups of the group of symmetry elements of a square (C4v group).

15. Using the calculus of variations, find the optical path near event horizon of a black hole

16. Prove that any non-unitary representation of a finite group is equivalent to a representation by

unitary matrices.

17. Find the Green’s function to solve the following boundary value problem  2''y k y f x   with the

initial condition    0 0, L 0y y   where k and L are constants.

18. Derive the Volterra integral equation corresponding to :

a)        '' 0 with 0 0 and ' 0 1y x y x y y    .

b)        '' 0 with 0 1 and ' 0 1y x y x y y     .

19. Find the Neumann series solution for the integral equation :

   
0

1 2
x

x t t dt    .

(4 × 3 = 12 weightage)

526603
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SECOND SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, APRIL 2023

(CBCSS)

Physics

PHY 2C 06—MATHEMATICAL PHYSICS—II

(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 the Cauchy-Reimann differential equations and explain their significance.

2. What conditions should be satisfied for a group to be abelian ?

3. Mention any two problems solved using the variation principle.

4. Find the Neumann series solution for the Fredholm integral equation of the second kind.

5. Enlist different types of integral transforms. Represent the mathematical form of any one of the

integral transform.

6. Why is homomorphism also called multiple-isomorphism?

7. Describe Fredholm integral equation of first kind.

8. Briefly summarize the properties of Green’s function.

(8 × 1 = 8 weightage)

Section B

4 essay questions answerable within 30 minutes.

Answer any two questions, each question carries 5 weightage.

9. Obtain the expansion of the Green’s function for a boundary value problem in terms of the eigen

functions of the corresponding eigen value problem.

10. Explain the operations associates with point groups that lead to representation of SO (2) and

SO (3) groups.

385217

385217
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11. Deduce the Cauchy-Reimann condition for a function to be analytic.

12. Explain the Rayleigh-Ritz variation technique for the computation of approximate solutions to

partial differentiation equations.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each question carries 3 weightage.

13. A complex variable .z x iy= +  Check if 1z−  is analytic ?

14. Find the residue of 
3 2

3

1z z

z

− +  at infinity.

15. Prove that group of order 3 is always cyclic.

16. Find Laurent series of function ( )
( )2

1

1
f z

z
=

−
 with centre at 1.z =

17. Solve the integral equation ( )
0

.
s

s ts e g t dt−= ∫

18. Prove that the inverse of the product of two elements of a group is the product of the inverse in

reverse order.

19. Maximize ( ) ( ) ( )
2

2

1

I 1 where 1 2 0.

x

x

y y dx y x y x′= + = =∫

(4 × 3 = 12 Weightage)

385217
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SECOND SEMESTER M.Sc. DEGREE [REGULAR/SUPPLEMENTARY]

EXAMINATION, APRIL 2022

(CBCSS)

Physics

PHY 2C 06—MATHEMATICAL PHYSICS—II

(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 7.5 minutes)

(Answer all questions, each question carries weightage 1.

1. How can a function f (z) be expanded where f (z) is singular ? Briefly explain.

2. Show that three cube roots of unity form an abelian group under multiplication.

3. Discuss about the generators of the SU (2) group.

4. Using the variation principle discuss the problem on curve of shortest length connecting two points

in a plane.

5. Explain the role of Lagrange Multipliers.

6. Define an integral equation and explain its significance.

7. Explain the symmetry property of Dirac-delta function.

8. State and provide proof of Cauchy’s integral formula.

(8 × 1 = 8 weightage)

208721

208721
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Section B

(4 essay questions answerable within 30 minutes)

Answer any two questions, each question carries weightage 5.

9. Obtain the solution to the Poisson’s equation using Green’s function.

10. Show that a twofold homomorphism exists between the group of 2 × 2 unitary matrices and the SO

(3) group.

11. Explain the Rayleigh-Ritz variation technique for the computation of approximate solutions to

partial differentiation equations.

12. Deduce the Cauchy-Reimann condition for a function to be analytic.

(2 × 5 = 10 weightage)

Section C

(7 problems answerable within 15 minutes)

(Answer any four questions, each carry Weightage 3)

13. Find Laurent series of function ( )
( )2

1

1
f z

z
=

−
with centre at z = 1.

14. Construct the group multiplication table for the Vierrer group.

15. Find the residues of ( )
( )3

zze
f z

z a
=

=
 at z = a.

16. Obtain the eigen functions for Green’s function.

17. Find the extremals of the functional 

1

0

2

3
.

x

x

y
dx

x

′
∫

18. Prove that the inverse of the product of two elements of a group is the product of the inverse in

reverse order.

19. Solve the integral equation 

0

( ) .

s
s ts e g t dt−= ∫

(4 × 3 = 12 weightage)

208721

208721
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SECOND SEMESTER M.Sc. DEGREE (REG
EXAMINATION, APRIL 2O2t

(CBCSS)

Physics

PHY 2C O6-MATHPN,IAITCET, PHYSICS-T

(2019 Admissions)

Time : Three Hours Maximum : 30 Weightage

General Instructions

In cases where choices are prouided, students can attend allquestions in each section.

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

There wilt be an ouerall ceiling for each Secti,*n I Part that is equiualent to the maximum weightage
of the Section I Part.

Section A

8 Short questions answerable utithin 7.5 minutes.
Answer all questions.

. Each question carries weightage 7.

1". State and provide proof of Cauchy's integral formula.

2. Explain isomorphism.

3. Explain the method of Lagrange Multipliers briefly.

4. Describe a Fredholm integral equation of the second kind.

5. Expiain the symmetry property of Dirac-delta function.

6. Discuss about the generators ofthe SU (Z) group.

7 . Mention any two problems solved using the variation principle.

8. Enlist different types of integral transforms. Represent the mathematical form of any one of the
integral transform.

(8x 1=8weightage)

1.

?
3.

Section B

4 essa,y questions' awu)erab,te:*ithin BO minutes.
Answer any two questions.

Each question carries weightage S.

9. Discuss the representation of the two dimensional unitary group su (2).

Turn over



x2
16. Maximize t(r)= lt*ye& r*ihere y(rf}

19. Find Laurent series of function , 1;i = 

6) r\with 
centre at z = L.

(2x5 = l0weightage)

in both cases.

(4x3=L2weightage)

.i: .
a:tr+: 

-

Reim.ann condition lb,i'a funqtltfi:to be analytic-

7 probte t*'ta,nswerable utithin L5 minutes.
Anwler any four questions.

Eothtq,qption carries weightage 3.

14. Evaluate rhe integral !*
,1

15.

t7.

18.

Prove that a group of order 4 may or may no!.$;11$ic group. Give r

Find the residue of f(z\ = u."" ,at its eiireuiarifiw.
z- +a-
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SECOND SEIIfiESTER M.^d,/M.Sc./NLCom. DEGREE EXAMINIATION, JUNE 2020

(CBCSS)

in-sPhysics

PI{Y 2C Oc_MATIIEMATICAL PHYSICS_II

(2019 Admissions)

Time : Three Hours Maximum : 30 Weightage

Part A

i, AttemPtall questians.

1. Giverr that f (z\=u+iu is analytie, show that both z and u satisff the two dimensional Laplace

equ-ation,

2. How many distinct groups are there of order four ? Give the multiplication table for a non-cyclic

group of order four.- -. j - -

3. Whatis the isotopic spin formalism fornucleons ?

that the sho"t"rt ai, ,o di*errsiondl Euclidean plane is the straight line.4. Show that thetshortest distance path in the tu idean plane is the st

5. Write down the integral,transform relations between a function.and its L,aplace transform.

6. Give the general form for the Green's function for the three dirnensional Poisson equation.

7 . Write'downthe form of[. t&I that forms thebasisof the Rafleigh-Bitz rnethod for the computation

of elgen functions and eigenvalues under a given normalizing condition.

. 8. Define corfugacy Classes in the case ofgroups.
'(gx1=Eweightage)

Part B

Answer any two questions-

- -..^^t:^-5 weightage Per questian-

9. Detennine,the definite integral'I(o) = I:ffi-d*, where o is real and positive, in tWo different
.*-

ways such that a) I(o) represents a stanrling wave and b) I(o) represents an outgoing wave.

C

Tum over



iational problem for getting a stationery value 19" Jf 
[r,, *,"r)*, 

under the

constraints gp (y;,r;) = 0 uod obtain the corresponding Euler -Lagrange equations.

11. For a Fredholm equation of the seeond kind with a separable kernel outline a method of solution.

L2. Given that the operator .8 is self-adjoint, obtaln the eigen function expansion for the Green's

' function for the operator .e -)". l

(2x5= l0weightdge)

Part C

Ansu)er anY folur questions.
i ' 3 weightage Per questinn.

-zacorl (o)).13. Prove the idenl

14. I\ivg coaxial wire circles are connected by a surface of minimum area generated by revolving a

curve f (r) about the *-trxis. The cunre is required to pass through fixed end points (.q,n) and

(*r,yr). Determine the equation for the curve f (*). How are the integr,ation constants of the

general solution fixed?

r / ..\ f +1 A(t)
15. Solve'theiiikigralequation f (x)= J-t;--ft76 dt,-t<*s+1 for q(t) ,f f @)=*2a+r-I:;ffidt'-ts*<+1 ror s'

16. Determine the Green's function for the opera b, 
#given 

y(0) = 0 and r'(r) = g.

t7 . Derive,the differential equation equivalent to the integral equation r(r) = * * "1li(t - r) {t)dt-
I

18. If a non-trivial subgroup H of a group G consists of cotnplete classes of G show that H is a normal

subgroup of G.

19. Show that tJ:e operator for the z component of angular momentum is the generator for rotations

about t}ire z-axis.

(a.xB=12weightage)
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sEcoIYD SEMESTER M.sc. DEGREE EXAIIINA
(cuoss)

Physics

PIIY 2C Oil-IVIATIIEMATICAL PITYSICS - il
Q0L2 Adiniseions)

Time: firree Hours
Maximum:36 Weightage

partA
Answer allquestians.

, Each question corrice a weigtdage of t,
1. Express Cauchy-Biemann conditions in polar form.
2' Differentiate between essential singurarities and poles.

-3. State Cauch/s residue theorem.
4. Give an example for a cyclic group,
5. What is meant by irreducible representation ?

6. show that the identity erement of a group is a class by itself.

8. Prove the symmetry of Greens function.
9' Define volterra equations of the first and second kind.

10. What are separable kernals ?

11. Explain the Eigen function expansion of Green,s function.
12' Explain how Lagrangan multipliers are usod in calculus of variations.

(l2x1=t2weigtrtage)

Answer o:fr: ruestbns.
Each question carrica a weightoge of 6.

18. Derive cauchy's integral formula and ite first derivative.
14' Explain homomorphism of groups Establish the homomorphism of su(2) and so(3).
15' 

l-:tt: the Neumann'series rlrethod'for the solution of linear integral eguations with anexample.

16' Explain'the Rayleigh'Ritz variation technique for the computationibf,Eigen.values.

er6=lZweightage)

Turm over
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,6
Por.+ f '

. ,. 
^d

., .- 
' i, ,.: :' .; . Eoch questiotl corrlras a ureightage of 8.
' 

,,r: . 1?,, Bealper,t:ofananalfiicfunction isu=YzIn(*2+y2).Findtheimaginarypartandthecomplex
. : i,i function. '

i r''
, :: .!. . ; 18. Formthemultiplicationtableforthegroupofsymmetryoperationsofanequilateraltriangle.

: :' ': ll

19. Find the residues at the poles of ll(22 + l).
' - 

1 ., , 1 ,' :-

20. Fiod tho equation to a line connecting hro parallel coaxial wire circles such that the wire: : '.

:

:r, !' , ' , 2L, Conrrcrt tlro eqlration yr',+,w\y = 0 to an iniegral equafion.:"':
.i

'' ' 22. Groundstateenergyof aparticleinabo:(isgtvenbyE= ffi,rr, +llbz+Llcz).Fiudthe

shape dthe box that will minimize the enetgy subject to the condition that the volume is a
..i..,

constant.
..'.:'

(4xB=lilweigfitage)

/

.
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SECOND SEMESTER M.Sc. DEGREE DHMINATION,

. (CUCSS)

Physics

PHY 2C Oo_MATHEMATICAL P}IYSICS_I

Q0L7 Admissions)

Time : Three Hours

Section A

Answer all questi.ons.

Each question carcies L weightage. '

1. Findtheresidue of gQ)= ut t at =-i.z'+t
2. Cbeck whether the functiorflz) = z2 is analytic.

3. Evaluate L* where C is the circle lz I = 1.cz- -zz

Maximum : 36 Weightage

4. Define Broup, subgroup and class.

5. What is meaut by irreducible representation of a group ?

6. What is Lie group

7. Show that shortest distance between two points is a straight line.

8. Explain Hamilton's principle.

9. What are the advantages of integrat equations ?

lO. Show that the function l@).=+ is a solution. of the Volterra integral equation
h**2\' - -
\-': /

rr)=tr ifu^|ti'a''
11. Explain how Green's functio:r can be used to solve a non-homoleneous differential equation.

L2, What are the properties of one-dimensional Green's function ?

(12x1=12weightage)

Turn over
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17.

18.

19.

'2

Section B)

Ar*wer anY ttvo questions' 
.

Each question ca,rries 6 weightagq'

13. state and explain the theore'm of residues' using this 'theorer'n' show that

,f do 
^=dni"rrrlrl.1.6 l-2tcos| +tz L-to

L4. Explain the homomorphism between su(z) and so(3)'groups'

15. Explain Lagrangan multipliers. Find the ratios of the sides of the rebtangular paraltelpiped

16. what are integral equations ? Explain different types of integral eqriations. Describe how will you

convert a lindar second order differential equation into an integral equation. I

(2x6=12weightage)

Section C

'- u;,,#i2i{,17,:iT":;"i,1}i[ii,u, , ,

' 4-32
UsingCauchy'sintegralformula,eva1uate[ffil*,-Y:,",:-:-]::n"circbl,FZ.

show that three cube roots of unity form an'abelian group under urultiplieatioir;';';'i"r.:' "';r:*r:::

Find out the equation of motion of a simple pendulub using Lagrangian equations'

1l

20. Using Neumann series, solve the integral equation dr) = r+|!rtt-x)dt)' dt' 
I

2L. obtain Green,s function for the non-homogeneous differential equation #-u" = f(x) subject

;CL

trrr. 
urir\s o"""n,s function solve the boundary value problem ," =rgi) with y(0) = 0, y'(1) = 0'

(4x3=12weightage)
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SECOI\D SEMESIfER M.Sc. DEGREE EXAMINATION'
(CUCSS-PG)

PhYsics

PIIY 2C 06 .- IVIATIIEI{ATICAL PIIYSICS - tI
(20L7 Admissions)

fime : Three Hours Maximum: 86 Weightage

Section A
Ansuer all questians.

Each questian carrias a weightoge of L"

1. Writ€ a non'analytic function over the entire a plane'

Z. What is the condition for the existence of the derivative of a complex function f(a) ?

3. Explain reducible and irreducible representations'

4. Write any two examPles of a grouP.

E. Explain the significance of Brachistochrorie problemin the variational techique' -

6. What is tlamilton's PrinciPle?

7. Explain the significance of scattering problem in quantum mechanics related to integral

equations.

g. Write two examples to invert integral equations using standard integral transforms'

9. Explain how Green',s function acts as a propagator function.

10. Explain the relation between Green's function 
"rrd 

thP Dirac Delta function'

11. Check whettrer the limit of the function a* exist or not (* denotes complex conjugation)'

. 12, Write any twoconservation laws with their corresponding symmetries'

(LZxL=L2wei6htage)

Section B.
Answer anY two questions'

Eoch. questi,on carrin's a weightage of 6'

13. Prove Cauch/s integral theorem for multiply connected regions.

14. E rplsin the homomorphism between su(2) and so(8) groups.

lE. Writ€ and solve the Euler equations to make the integral from s, to s, of (ds/ s) stationary' 
'

16. Convert the linear oscillator problem to integral equations with boundary conditions'

(2x6=L?weightage)

Turn over



2 ' , 'ul$ggz
' Seotion CI

. r.. , DWh grystion carries a wejghtoge of g, . . .. 
r : ;

t7. Evaluate the closed contour integrar from 0 to 2n of tdO/ (s + rcos 0r .

f8. Explain ttre special.unitary group SU(S).

20. Find the Fourier a*u*ronr;otouon iyitrr the keruel type & (r, r).
21. Prove the syrmmetry property of the'Crreenlirfirnction.

l
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SECOND SEMESTER M.Sc. DEGREE E)-(AIUINATION, .mIE 2018 , ;'
-, :-- - '

(CUCSS.PG)

Physics

PIry 2C O6-IUATHEI\{ATICAL PIIYSICS_II (4C)

(20L2 Admissions)

Section A

Answer all questions.

Each question carries L weightage

1, State the necessary and sufficient conditions for a function to be analytic.

2. Differentiate behneen poles and essential singularities of an analytic function.

3. What do you mean by residue of a function ? How is it evaluated ?

4. Explain the concept of conjugate elements and classes in a group.

5. Differentiate isomorphism and homomorphism. ---* :
6. Using variational Calculus derive Lagrange's equation.

7. What is the kernel of an integral equation ? ,

8. Write a short note on Neumann series. What is its significance ?

9. Write a note on SU(2) - SO(3) homomorphism.

10. Develop the Hilbert-schmidt theory of integral equations.

1 1. If a functio n f () is analytic at z6r prove that it is continuous there.

L2. What are the advantages of using Green's function technique in solving bound.ary value
problems ?

(L2xL= 12weightage)

Section B

Answer ony tsto questions.

Each questian cdrries 6 weightage.

13 . Find the zft derivative of a function / (z) of the complex variible z in the domain of its analyticity
and using the obtained formula, show that

- (ry'] = GL)oe'r.
\ dzn ),=r

T\rm over
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,1"Hlrffr:.1:llrTirYiei.ll}i. Is it aberian ? whv ? Discuss the different irreducibre

l5' Frour the copcgpt of variati6n, derive Fuler's equation. Also explain any two applications of this' equation.

16' obtain the Green's function for,the Lanlace's equation. Hence find out an expression for theelectrostatic potential .r" poi"t due to . *t""" .-i**" distribution

(2xG = 12weightage)
Sectiou C

,qoi*", any fout questions.

re poles of the function fQl = * Aho find the,residues 
", 

,n"r" p-oles.

18. Apply Calculus of residues to show ? dn nthat | (FDF;I=;-
19' show that the three cube roots of unity form an Abelian gorrp under multiplication.
20' 

f#,'liT.*" 
ground state eners5r of a quantum harmoni. *.i,'* il;;irl 

"ra",.ulus 
or

21. Using Neumann series solve : :.

.x,
0(x) = x_ IG_,i{(t)dt.

0

22. Find the Green,s function for the operator

rqut=ff+y",)
. with the boundary conditions y (0) = 0 = y, (1).

(4xB=12weightage)
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SECOND SEMESTER M.sc. DEGBEE uxannnrerroN,

physics

Time : Three Hours

PITY2COG_MATIIEMATICAL PI{YSICS_I
(2OLZ AdmiSsions)

Section A

Answer qll questiotts.
Each questinn camies a weightage of l.

Maximum : 36 Weightage

1. What are Cauchy-Riemann conditions for analyticity ?

2. Define poles and zeros of a function.

3. Indicate how a simply connected region is conrrerted into a multiply connected region.
4. Give an example for a cyclic group.

6. show that the identity element of a grdup is a class by itself.
7. Explain tlre concept of variation

8. Prove the symmetry of Greens function.

9. What is the "qo.tioo 
to a plane curve along which a particle acted opol Urgravity alone would

descent down ?

10. :What are Lagrange multipliers ?

-11. Explain separable kernals.

l2.DefineVolterraequationsofthefirstandsecondkind.

(12x1=12weightage)
Section B

Answer any two questions.
Each questinn carrics a weightoge of 6.

13. Obtain the Laurent series expansion of a complex function

14. Explain homomorphism of groups. Establish the homomorphism oF su(z) and so(s).
15. Discuss the Neumann series method for the solution of linear integral equations with an example.

16. Obtain the Green's function solution of Poissonts equation.

(2 x 6= 12 weightage)

Turn over
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Section C

Answer any fouLr questions.
Each question carries a weightoge of 8.

1?'Find,thesumoftheresiduesof,thefunction/(z)=tT1.

18, Show that the order of each sub group of,a group is a divisor of the order of the group. '

19. Integratini over a suitable contour evaluate trY *.

20. Find the equation to a line connecting two parallel coaxial wire circles such that the wire revolvirg
about the.r-axis produces the minirnum surface area.

2L. DeriveFredholmequation, correspondingto y'(")- y (r)=O;y(1)=1y(-1)=1 byintegrating,..
trivice.

22. Convert the equatiort y' + or2y =.9 to rin integral equation.

(+x3=12weightage)

.:]
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SECOND SEMESTER M.Sc. DEGREE EXAMINATI

(CUCSS)

PhYsics

PIIY 2C 06 - MATHEIVIATICAL PHYSICS - II (4C)

(20L2 Admissions)

fime: Three Hours Ma:rimum: 86 Weightage

Answer allquestians.

. Each Ercsti'on carriPs aueightage of L'

Define an analytic function. Give an exanple.

Find the nature of singularity of the functionf (zY = sxp (\lz\'

Indicate how a simply connected region is converted into a multiply eonnected reglon.

Give an examplafor ai abelian group.

Show that the iaentity element of a group is a class by itself' - ' '-'

Explain the concept of variation

Prove the symmetry of Greerrs function.

What is the equation to a plane cune-along which a particle acted upon by gravity alone

would descent down? 
' f

Explain the eonversion of a differential equation into an integral equation.

How is Green's function related to spherical Bessel function?

(L2xL= 12weightage)

Section B
Answer a,nY ttro ques\i,ons. '

Each questian carries a weightage of 6.

13. State and prove Caucht's residue theorem, 
i.

L4. Explain homomorphism of groups. Establish the homomorphism of SU (2) and SO (3).
,

q;\

ri

ri
ii

F+!"""'

1.

.).

3.

4.

b.

6.

7.

8.

9.

-1

I

10.

11.

L2.

Turn over
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15'SolvetheequationQ(r)=f(r)+xlb"k(r,t)0G)dtaytheNeumannseriesmethod.

16.' Derive Euler's equation for one independent and one dependent variable.

t7.

18

19.

20.

Section C

Each question carrics a weightage of 3'

Evaluate !" *l{"2 + lPwhere C is the circle lz - 1 l= 3'

Show t!r1! every group of prime orde: is cyclic. != - l

Expandf (z) = In (L + z) as a taylor series about z = 0'

Find the equation to a line connecting twO''parallel coaxial wire circles

revolving about the r-axis produces the minimumsurface area.

Convert the equation y" + aT = 0 to an integrat equation'

\
such that the wire ---:.- -\

I

2L.

22. From the lens equation llu + 7lu 1 Uf,, find the minimum objeet image distanee (a + u) for the

'rl---fl
i
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t

F.
I

(

Reg.

SECOND SEMESTER M.SC. DEGREE EXAMINATIO
(CUCSS)

Physics

PHY 2C Oo-MATHEMATICAT PHYSICS-II
(20L2 Admissions)

Time:Three Hours Maximum : 36 Weightage

1.

2.

3

4.

5.

Seetion A

Answer all questions.

What are the Cauchy - Riemann Conditions for analyticity ?

What is meant by continuity of a function ?

Find the poles of the function f (z) = tan z.

What are Co sets of a group ?

Prove Lagrange's theOrem regarding the order of a group and that.of its gub.gro'l1P:, , ,, , -;

6. Whqt are the properties of Lie group ? .

7. State Hamilton's principle.

8. What is meant by transversality condition ?

10. Prove the symmetric property of Green's function.

11. What is the advantages of using Green's function iechnique in solving boundary value problems.

Define integral 
"qrrtio.r.

Seetion B

Answer any two questions.
Each question canies a weightage of 6.

13. State and prove Cauchy residue theorem. Find the residue at th€ poles of

f(')= -"' -z'+a'

14. Explain homomorphism of the groups SU(z) and SU(3).

Turn over



15.

16.

.

n 
-Liouvelle differential r

Apply the Rayldigh-Ritz variation Principle for the computation of Eigenvalues and Eigenfunctions
of the gr<iuuffitate of Helium atom. 

- :-

(2 x 6 = 12 weightage)
Section,,C

Answer;ffi 
uqu"rttonr.

. Each question camies J weightage,

17 Find the analytic function whose imaginary part is V = _ Cos X Sin hy

. 2rc

18. Integrating over a zuitable contour evaluate J ;#*

c 63095

ral operator.in one dimension.

le showthatthe*,r,i*, l; l],[; l], [; _0,],h, _r,] 
",*asroup

20.

21.

Apply Euler equation to find thelhortest distance between two points:in Euclidean space.
Find the intt

". ". '.r**ij$*i*ili: &g9"Igrypgnq*gtqtheboundapy_vglsgpsgflguL-*_

berms of the Ergenvalues and Eigenfunctio'rs of operator L for

equat iC,I #= f @) 0 <*sr' with{heboundary conditiorr v(o)= g = ry(/). .

. the differential

';i+!;ll.{$+;>. 
"+:.-t,, 

. .

I
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