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RAN-2403000503031001
S.Y.B.Sc. (Sem.-III) Examination November - 2025

Physics - V (Major) - 03 (PHY-MJ-305)

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.

 Fill up strictly the above details on your answer book

(2) Symbols used have their usual meanings.

(3) Figures to the right indicate full marks.

Seat No.:

Student’s Signature

Q.1.  Attempt Any Ten    10

 1. Z1 = 3 + 3i  A“¡ z2 =1 + 2i  lp¡e sp¡ b¡ L$p¡çàg¡n “„bf“p¡ kfhpmp¡ L$fp¡.
  If Z1 = 3 + 3i and z2 =1 + 2i, then find sum of two complex numbers.

 2. ap¡fuef î¡Zu“p L$p¡B ‘Z A¡L$ apev$p S>Zphp¡.
  Write any one advantage of Fourier series

 3. ap¡fuef î¡Zu ìep¿epres L$fp¡.
  Define Fourier series.

 4. L$Z“y„ h¡Ndp“ bdÏ ’pe sp¡ s¡“u X$u-b°p¡Águ sf„Ng„bpBdp iy„ a¡fapf ’pe?
  If the momentum of the particle is doubled, then what is change in the de-Broglie’s

  wavelength?

 5. ip”ue cp¥rsL$ip” ‘fdpÏ„“u [õ’fsp kdÅhpdp„ L¡$d r“óam Ney„?
  Why did classical physics fail to explain the stability of atoms?

 6. ‘fdpÏ„“p bp¡lf dp¡X¡$g“u b¡ nrsAp¡ S>Zphp¡.
  State two draw backs of Bohr’s atomic model.

 7. T-dS â’d kduL$fZ“p¡ D‘ep¡N S>Zphp¡.
  Write the use of first T-dS equation

 8. Af¡Mue H2O AÏ dpV¡$ ^©hue dy¼ssp“p A„ip¡ A¡V$g¡?
  How many rotational degree of freedom for a non-linear molecule like H2O ?

 9. ’dp£X$pB“¡rd¼kdp„ Ahõ’p rh^¡e lp¡e A¡hp ÓZ Qgp¡“p “pd S>Zphp¡.
  Give names of three thermodynamic variables which are state functions.

 10. 
79

197
 Au A“¡ 107

47
 Ag Þey[¼gAf O“sp“p¡ NyZÑf d¡mhp¡.

  Obtain the ratio of densities of 
79

197
 Au and 

107

47
 Ag.

 11. ‘¡qL„$N ä¡¼i“ A¡V$g¡ iy„?
  Define Packing fraction.

 12. 1 Bg¡¼V²$p¡“ hp¡ëV$ A¡V$g¡ i„y?
  What is 1 electron volt?
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Q.2.         10

 A. Attempt Any One    7

 1. A¡“¡rgqV$L$ k„L$f rh^¡e dpV¡$ L$p¡iu-f¡d““u isp£ spfhp¡.
  Deduce Cauchy-Reiman conditions for complex analytic function

 2. A“„s kpB“ A“¡ L$p¡kpB“ ‘v$“p kfhpmp sfuL¡$ rh^¡e f(x) “y„ ap¡fuef rhõsfZ gMp¡ A“¡
  ap¡fuef AQmp„L$p¡ d¡mhp¡.
  Write a Fourier expansion of a function f(x) as a summation of infinite sine and cosine

  terms. Obtain the expression for their coefficients.

 B. Attempt Any One    3

 1. rh^¡e Z2  A¡“¡rgqV$L$ R>¡ L¡$ “rl s¡ QL$pip¡.
  Check whether the function Z2 is analytic or not.

 2. qX$qfQg¡V$“u ifsp¡ gMp¡.
  Write Dirichlet’s condition

Q.3.         10

 A. Attempt Any One    7

 1. X¡$huk“-Nd®f âep¡N“u dv$v$’u L$Zp¡“„y rhhs®“ kdÅhp¡.
  Explain diffraction of particles with the help of Davison- Germer experiment.

 2. sf„N ‘¡L¡$V$ dpV¡$ L$mp h¡N s’p kdyl h¡N“u kdSy>su Ap‘p¡. v$ip®hp¡ L¡$ L$Z“y„ h¡N kdyl h¡N
  S>¡V$gp¡ lp¡e R>¡.
  Explain phase velocity and group velocity of wave packet and show that velocity of

  particle is same as group velocity.

 B. Attempt Any One    3

 1. Bg¡¼V²$p¡“ dpB¾$p¡õL$p¡‘ D‘f V|„$L$“p¢^ gMp¡.
  Write note on electron microscope.

 2. 46 N°pd v$m ^fphsp„ 30 m/s “p h¡N’u Nrs L$fsp A¡L$ Np¡ëa“p v$X$p“u X$u-b°p¡Ngu sf„N g„bpB ip¡^p¡.
  Find the de-Broglie wavelengths of a 46 g golf ball with a velocity of 30 m/s.

Q.4.         10

 A. Attempt Any One    7

 1. d¡ÿh¡g“p â’d A“¡ qÜsue DódpNrsL$ kduL$fZp¡ spfhp¡.
  Derive first and second Maxwell’s thermodynamic equations.

 2. CP – CV – = T 
V

P

2

2a k
T T

V

2

2a k
P  k|Ó spfhp¡.

  Derive CP – CV – = T 
V

P

2

2a k
T T

V

2

2a k
P.
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 B. Attempt Any One    3

 1. d¡ÿh¡g hpey dpV¡$ kprbs L$fp¡ L¡$ k„cprhs TX$‘ Vp = 
m

2KT
.

  Prove that most probable speed is Vp = 
m

2KT
using Maxwellain gas.

 2. d¡ÿh¡g“p k„b„^ ‘f’u Apv$i®hpey dpV¡$ v$ip®hp¡ L¡$, CP – CV = R.

  From Maxwell relations, show that for an ideal gas CP – CV = R

Q.5.         10

 A. Attempt Any One    7

 1. Þey[¼gek“u v$m-nrs kdÅhu“¡ Þey[¼gek“u b„^“ DÅ®“y„ k|Ó d¡mhp¡.
  Explain mass defect and derive the equation of binding energy of the nucleus

 2. Þey[¼gep¡“ v$uW$ b„^“ DÅ® rhfyÙ ‘fdpÏv$mp„L$“p¡ Apg¡M v$p¡fp¡ A“¡ Apg¡M ‘f’u “p¢^‘pÓ
  dy¿e gnZp¡ S>Zphp¡.
  Draw the graph of Binding energy per nucleon versus atomic mass number and draw

  some important conclusions from the graph.

 B. Attempt Any One    3

 1. Þey¼guef L$p¡Zue h¡Ndp“ ‘f V|„$L$ “p¢^ gMp¡.
  Write short note on Nuclear angular momentum.

 2. 
83

209
BiÞey[¼gek dpV¡$ Þey[¼gef rÓÄep ip¡^p¡. Ro = 1.2fm

  Find out the nuclear radius for the
83

209
Binucleus. Ro = 1.2fm


