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B. Sc. (Part - II) Examination, 2024

PHYSICS
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Paper - III

Relativity and Mathematical Physics
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Time Allowed : Three Hours
Max. Marks : 50
Note : This question Ppaper contains

three sections as under :
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SECTION - A/@8 — H

What is pseudo tensor?

ggd wiker F® e ¥ 7

Write the statment of Quotient law of
tensor.

afkeT % HFTGE Fraw @ Hud el
Define Dirac-delta function.
e BT B G BT |
Define time like and space like vectors.
SHIITE & I WIS Y A i |
Define four momentum Vector.

agfie wam Ry @ afona AR
What is the meximum value of
compten wave length shift?

e qomeed foramas &1 siftsas 9 @
BT &7
Write Hermite's differential equation.

TS Aadhe v fwigd

i}gfii)Write the generating function of

Jiy

(x)
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Hemite polynomial.

BUARE qEUS &1 Ig0T Had faiad |
Write Laplace equation in cartesian
coordinates.

AT HHIBIU &Y Hrad Fesier ¥ fafad |
What is the method of separation of
variables? '

a0 & guanTw @ ity s &7
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SECTION - B
oy —~ ¥

UNIT - I
= - 1

2  Derive the expression of curl of a vector
in the cylindrical coordinate system.

o Prder a9 F et gRar 2 & &l @1 29w
T B |

3 Discuss coveriant and contravariant
tensors.

qEaT Wiy § whrew wRyr & e At

UNIT - II
-gg - II

A -Define fourier series and. discuss its -

physical significance.

$RE w9 & afomfya &1 gae "I"F%Tﬁ wrewar @
foaean s

5  Discuss the postulates of special theory of
relativity.
~ Af¥rerat % fafire g %ﬁ AT @ fdemr
S

QY-1533] 4 [Contd...

https://'www.pyqonline.com

UNIT - III
o - III

6  Derive the relation for kinetic energy of the
recoil electron in compten effect.

B wwrE A g seeg @ R st %
ford g3 g At

7  Write a note an pair production.

T IURH 9 U ool fafled)

UNIT - IV
= - IV

/B Write the Bessel's differential equation and
deduce the solution of Bessel's equation.

mwmmwmmm
& & TG B |

9  For orthogonality condition of legendre's -
polynomial show that :

ﬁﬁ%am%mﬁamm%ﬁﬂ&ﬂﬁﬂﬁﬁl&l
2

P D BT

l[] m (X) P, (x) dx = = Igm
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UNIT - V
g -V

geillations of a circular

Compare the © :
those on a String.

membrane with

qﬁmmﬁﬁﬁwaﬁwaﬁmmw%

i

Find the solution of Laplace equation in

11
- spherical coordinates by the method of
separation of veriables.
o ¥ guEsw B At @ e g B
ey Pdwie A @ Pl
SECTION - C
g — 9
12 (a) Prove that a spherical coordinate
system in an orthogonal curvilinear
coordinate system.
frg DR & o Fea o @ w@ihes
% @ Frer @ B
5
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(b) Define Jacobian. Show that

n z
j( & )=u2v
u v ow

where :
X+y+z=u
y+z=uv
- Z=UVW

e @ wfonfva DR frg B 5

Jj =u“v
u v w
el @ x+y+z=u
y+z=uv

Z=Uuvw 5

13 (a) For Diraco delta function, Show that.
s e Go & A wehia S

(i) I f(a-x} f{x-b)dr=f(a-b)

(i) T f(x) f(x)dx=/(0)
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/{b} Discuss time dilation -
& fEer & wwEE )
5

14  Define four force vector. Express the lorentz
force acting on a charged particle in an
electromagnetic field in its covariant form.

Explain the physical significance of the
fourth component of lorentz four force.

TG S B S B e e g
& A UH AR F 9 @ aw a9 B
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| 2+5+3

15 Show that / wefdfa e
-~
@ Py(=x)=(-1)" B,(x)

+1
_Gi) [ x™PB,(x) dx=0, When (%) m < n

iii) ifr,; (x) =n Jy (x) = x Jp,1(%)
Gv) 2nJ, (x) =x[Jp (x)+Jps1 ()]
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