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First Semester M.sc, Degrege gxamination, October 2023

Physics with Specialization i_n Nano gcjence / Physics with Specialization
' Space physics

PHNS S12IPHSP 512 , maTHEMATICAL PHYSICS
(2020 Admission Onwards)

Time : 3 Hours Max. Marks : 75

PART - A

Answer any five questions and each question carries 3 marks.

1. What do you understand by taking curl of a vector, is it spatial or temporal, write
you comment?

2. Form a two-by-two matrix A with a matrix elements A = |a ;= i - j].

3. Explain the translational invariance property of Green'’s function.
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4. Calculate the value of given integral £ 5 dZoveraunit circle.

5. Find the Laplace transform of F(t)=sinh(kt).
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6. Deduce the relation in Bessel Function dx{x J,(x)}=x Jo4(x).
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PART -

(5 x 3 =15 Marks)

Answer aj| the questions and each question carrigg 15 marks,
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State and prove Green's theorem. 6

F’nd fourier series expan5i°n of f(X) =X~T X < rand show that
111 4

1-- e B
3 * S 7 4 .
OR
Derive the Cauchy’s Riemann condition for the analyticity of 4 function in a
Complex domain? 6
State and prove Cauchy's integral theorem. Deduce Cauchy’s integral
formula? 9
State and prove Laplace convolution theorem 6
Rodrigue’s Formula for Legendre function. 9
OR
Deduce the Eigen function €Xpansion of Green function. 6

Analyse the forceq harmoniq Oscillation problem by Laplace transform

method, here the masg mon 5 Spring, with damping and a driving force
F(£). The equation of moion '

mX"(£)+bX'(f) + kX(t) = F(t)
Initial conditions x (0)=0 x' (0)
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13. (a)

(b)

OR
14, (a) If I and FI(R*)

are two irreducime, inequivalent, unitary

representations of

a grou . h -
group, then, Prove ZRF'(R)apr/(R*) - I—5y5pa‘5aﬂ where |, is the
: N j :
dumensnonahty of "éPresentation and h is the order of group and T is
SUmmed ove

rall the elements,

(b) Discuss the

Properties of
Structure co

nstants using the | je algebra,

Lie group and deduce an expression for finding the
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(3 x 15 = 45 Marks)

PART-C

Answer any three questions ang €ach question carries 5§ marks.

15. Deduce the relation Vz(%) =—475(r)

16. Find the residues of a function f(z)=1/(z2 —1).

for Cartesian coordinates.

17. Why arithmetic mean but not |x; - x|, but sum of absolute deviation taken as the

average value?

18. Deduce the recurrence relations in Hermite's Function H,,(x)=
a .
19. Show that T2, = &:(Iog\@)

, S(0); and discuss its properties.
tational group
20. Define the Ro

2nH, (x).

(3x5=15 Marks)

S - 5714




