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Paper - XII, XIII & XIV (G-B)
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(Aiferes fom)

Paper-111

Relativity and Mathematical Physics
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Time Allowed : Three Hours
Maximum Marks : 50

Note : This question paper contains three
sections as under :
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Section-A qU3—5 Max. Marks-5
This section contains one compulsory question
with 10 parts. having 2 parts from each unit,
short answer in 20 words for each part. All
questions carry equal marks.

59 @€ ¥ Uz dfvard w97 & forgd acde seiE @ 02
g 93T dd g9 For 10 @g 997 €1 | §dw TG AT
F7 TwT 20 o=t F ot 7 & 1 ol weAt & o
T &

Section-B qFZ-F Max. Marks-25
This section contains 10 questions having 2
questions from each unit. Answer 5 questions
(250 words each) selecting one question from
each unit. All questions carry equal marks.
25 @F ¥ gF $H5 @ 02 ¥97 Wd §9 o 10 997
¢ | TE THE G U 9eT & 999 B g4 P 05
vl & 397 37 & | g% WeT & I 250 y=t @
We® & o3 8 @t W & diwm gwmT &
Section-C qe-H Max. Marks-20
This section contains 4 descriptive type questions
(questions may have sub-division) covering all
units but not more than one question from each
Unit. Answer any two questions (500 words
each). A{E questions carry equal marks.

9 @€ 7 04 957 quA14% g | 99T ¥ ypr off g
Wt & o i zadl ¥ @ R i, feg um s
#’_ﬁm#qu?ﬁm | B @ geAt & Iuv
e & 1 gde as7 @1 gov 500 w=t @ aifie
T 8 wfr geat & ole warm #
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SECTION - A
qE -~ A

(i) Explain Mixed Tensor.
ffa wfesr =1 TwEEY |
(i) Explain Quotiten law.
w1 fom & ey |
(iii) Explain Dirac-Delta properties.
frsdwr % T wEwEd
(iv) Explain four wave vectors.
B 39 R #H gy |
(v) Explain Crompton Effect.
BT A9E B GTAEA |
(vi) Explain Pair-Production.
IH-SARA B IR |
(vii) Explain basic properties of Bessel.
o @& AR T FH TEw dRE |
(viii)) Write the associated Leguerrence
equation.
A e fafed
(ix) Wnte Laplace Equation in spherical
coordinate system.
e g Moy Prdarie o o fafled
(x) Write the wave function for the vibrations
of a circular motion.
gd el ¥ 3 & foo a0 s
fwferd 1
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SECTION - B

g3 ~ g
UNIT - 1
ECIEAE |

2 Explain Transformation of Tensors,
WY % wxwE # e AR |

OR / agqw
3 Show that g, d d,, an invariant.

weifa w5 g, 4, d, & a0 R |
UNIT - II
R A |

4 pr]ain Computation of Fourier Coefficients
/P TE F FRpem @ amen @R
OR / s

)"}/ The relative mass of body is four times the rest

mass. Determine the velocity of body.
% f4vs & afmm st ¥ germ, R gerrs
® AR A E S ¥ 1 RvE w1 A am Abw

UNIT - III
ECO AR || |
6 (a) Explain Crompton effect,
‘ BT U9 B AT B |
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(b)  Explain Lorentz foree

A wen HRg
OR / spm
(a)  Explain Decay products of

unstable particle.

RAT H9 F Ry WEFRA B aren SR |

(b)  Explain equation of continuity,

mﬂﬁﬁmﬂﬁwraﬁﬁrﬁrl

UNIT - v
@ - [V

Discuss series solution method and its application

in Bessel's differential equation

AN o fafy 4 o sudifr duw @1 s

it & dEW ¥ mrem ARw |
OR / s

Prove that :

(D Hy (=x) = -1 H,(x)

iy H, .(x)f-l;l;;ﬁ;(x}

g iR

iy Hy (%) = D ()

1.
(ii) H“,1(I)TEHH(I)
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UNIT - V
@ - V

10 Give solution of Diffusion equation in two
dimensional Cartestian coordinate system by
method of separation of variables.

faria sty Parer ¥ R ofisw &1 29
o0 & guew faft A @
OR / ¥y

11 (a) Wrte wave equation in spherical polar
coordinates,

T T el det Prstey W R |

2
(b)  Discuss techniques of separation of variables.

W F yuem Ry & e #RE
3

SECTION - C
g% - 9

12 (i)/ Discuss length contraction and time

dilation.
Frtmé_ HOT a9 W fran @ R
B |
5
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14

15

£,

(11) Derive Lorentz transformation equation
for components of electric and magnetic
fields.
faqa vd geEm # & 9zEl % A

5

Give the solution of Laplace’s equation in

three dimensional Cartesian coordinates by

method of separation of vanables.

i wdla P smar o sveTE BT A R

T % guemn fafy g B

10

(a) Determine the relation for kinetic energy
of recoil electron in Crompton effect.
wiwe woE F g geee @ i S
& g9 7 AR |

5

(b) Explain longitudinal and transverse
Doppler’s effect.

FdEl Ud oWy W §WE & AT
g |
5

Transform ds® = dx? + dy? + dz? into a spherical

and cylindrical coordinates.

ds? = @ + dy? + d22 B wURAOT MEE T

e P ¥ SR

10
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