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RAN-2403000503031001
S. Y. B. Sc. (Sem.-III) Examination March - 2026

Physics - V (Major) 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. ap¡fuef î¡Zu “p¡ L$p¡C ‘Z A¡L$ apev$p S>Zphp¡.
  Write any one advantage of Fourier series

 2. k„L$f rh^¡e f (z) = 
– 1
1

z z^ h  dpV¡$ âv$¡i (domain) ip¡^p¡.
  Find domain the complex function f (z) = 

– 1
1

z z^ h .

 3. Ap‘¡g rh^¡e dpV¡$ u A“¡ v ip¡^p¡. 
  f (z) = ez = u(x, y) + iv(x, y);
  For agiven function f (z) = ez = u(x, y) + iv(x, y) find u and v.

 4. gpedp“ î¡Zu ¼ep rhcpNdp„ lp¡e R>¡?
  In which region Lyman series lies?

 5. sf„N‘¡L¡$V$ A¡V$g¡ iy„? 
  What is wave packet?

 6. ipõÓue cp¥rsL$ipõÓ ‘fdpÏ„ “u [õ’fsp kdÅhpdp„ L¡$d r“óam Ne„y?
  Why did classical physics fail to explain the stability of atoms?

 7. Apv$i® hpey “p Nrshpv$ dp¡X¡$g“u L$p¡C b¡ ‘|h®^pfZpAp¡ gMp¡.
  Write down any two hypothesis of elementary kinetic theory of ideal gases?

 8. ¼ep„ sÐhp¡“y„ Þey¼guek kp¥’u h^y [õ’f lp¡e R>¡?
  Nucleus of which element will be most stable ?

 9. A¡L$ ‘fdp[ÎhL$ AÏ dpV¡$ dy¼ssp A„ip¡“u k„¿ep L¡$V$gu?
  How many degrees of freedom for a monoatomic molecule have?

 10. X$pgV$“ “u ‘|h® ^pfZp gMp¡.
  Write Dalton's Atomic hypothesis.

 11. Þe|[¼gek“u v$m-nrs A¡V$g¡ iy„?
  What is mass defect of a nucleus?

 12. ApCkp¡V$p¡“ A¡V$g¡ iy„? s¡“p Dv$plfZ Ap‘p¡.
  What are isotones? Give examples.

*RAN-2403000503031001*
R A N - 2 4 0 3 0 0 0 5 0 3 0 3 1 0 0 1

P5556



RAN-2403000503031001 ] [ 2 ] [ Contd. ] P
5
5
5
6

Q. 2. A. Attempt any One 10

 1. A“¡rgqV$L$ k„L$f rh^¡e dpV¡$ L$p¡iu-f¡d““u isp£ spfhp¡. 7
  Deduce Cauchy-Reiman conditions for complex analytic function.

 2. ap¡fuef î¡Zu“y„ k„L$f õhê$‘ (complex form) rhõspf’u kdÅhp¡.
  Explain complex form of Fourier series.

 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. A. Attempt any One 10

 1. lpBT¡“bN®“p¡ Ar“ròssp“p¡ rk^p„s A¡L$ âep¡N“u dv$v$’u kdÅhp¡. 7
  Explain Heisenberg's uncertainty principle with the help of an experiment.

 2. lpCX²$p¡S>“ ‘fdpÏ„ “p¡ A¡L$ Bg¡L$V²$p¡“ hsy®mpL$pf dpN® ‘f Nrs L$f¡ R>¡. Bg¡L$V²$p¡“ “u L|$g EÅ® “y„ kyÓ 
d¡mhp¡.

  Consider an electron to be moving on a circular path in hydrogen atom. Derive an 
expression for the total energy of electron in this case.

 B. Attempt any One 3
 1. X$u-b°p¡Águ “u ^pfZp“p¡ D‘ep¡N L$fu“¡ A¡L$ ‘qfdpZdp„ ‘¡V$u dp„ fl¡g L$Z “u Ly$g EÅ® “y„ kyÓ 

d¡mhp¡.
  Using de-Broglie hypothesis, derive an expression for the total energy of the article 

confined in a one dimensional box

 2. lpCX²$p¡S>“ ‘fdpÏ„ dpV¡$ rhrh^ AÏ hZ®‘V$ î¡Zu kdÅhp¡.
  Discuss various spectral series of hydrogen atom in detail.

Q. 4. A. Attempt any One 10

 1. T ds “p Dódp kb„^p¡ spfhp¡.   7
  Derive T ds energy relations.

 2. T dS “p â’d A“¡ qÜsue kduL$fZp¡ spfhp¡.
  Derive first and second TdS-equation.

 B. Attempt any One 3
 1. d¡ÿh¡g hpey dpV¡$ kprbs L$fp¡ L¡$ kf¡fpi TX$‘ v = m

2.55KT

  Prove that average speed is v = m
2.55KT

for Maxwellain gas.

 2. kprbs L$fp¡ L¡$ 
P
Q

T2

2c m = – TVα.

  Prove that 
P
Q

T2

2c m = – TVα.
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Q. 5. A. Attempt any One 10

 1. âp¡V$p¡“-ÞeyV²$p¡“ ‘|h®^pfZp A¡V$g¡ iy„? Ap ‘|h®^pfZp õhuL$pfhp bpbs “p L$pfZp¡ S>Zphp¡.  7
  Bg¡L$V²$p¡““y„ ÞeyqL$gekdp„ L¡$d A[õsÐh i¼e “’u? 
  What is proton-neutron hypothesis? Give a reason for the acceptance of this hypothesis. 

Why electrons do not exist in the nucleus?

 2. Þe|[¼gep¡“ v$uW$ b„^“ DÅ® rhê$Ù ‘fdeÏv$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. Å¡ L$p¡C Þe|[¼gek dpV¡$ Þe|[¼gef rÓÄep 3.46 fm Ap‘¡g lp¡e sp¡ s¡ Þe|[¼gek dpV¡$ A  “y„ dyëe 

ip¡^p¡. R0 = 1.2fm

  Estimate the A value of the nucleus if its radius is given to be 3.46 fm. R0 = 1.2fm

 2. kyk„Nssp rkÝ^p„s ‘f “p¢^ gMp¡.
  Write note on Correspondance principle.


