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RAN-2503000505051001
T.Y.B.Sc. (NCF-NEP) (Sem. - V) Examination October - 2025

MN - 502 : Physics (Modern Physics)

Time: 1 Hour ] [ Total Marks: 25

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) S>ê$f S>Zpe Ðep„ õ‘óV$ ApL©$rs v$p¡fp¡. 
 Draw figures if necessary

(3) âñ‘Ódp„ D‘ep¡Ndp„ gu^¡gu k„opAp¡ s¡“p„ âQrgs A’®dp„ R>¡. >
 Notations used in question paper are as usual

(4) S>dZu bpSy>“p A„L$ ‘yfp NyZ v$ip®h¡ R>¡.
 Figures to the right indicate full marks of the question.

(5) S>ê$f S>Zpe Ðep„ “p¡“âp¡N°pd¡bg kpe[ÞV$qaL$ L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$p¡ R>p¡.
 Non programmable scientific calculator can be used whenever 

          necessary

Seat No.:

Student’s Signature

Q. 1   L$p¡B‘Z ‘p„Q âñp¡“p Vy„$L$dp„ S>hpb Ap‘p¡.   5

 (1)  ap¡V$p¡““u EÅ® =  ______ ? (hcλ, hc / f, hc / λ)

 (2)  X¡$rhk“-S>d®f“p¡ âep¡N Bg¡¼V²$p¡““u  ____  âL©$rs v$ip®h¡ R>¡. (sf„N, L$Z)
 (3)  Ar“ròssp“p¡ rkÝ^p„s gMp¡.
 (4)  ApeN“ d|ëe L$p¡“¡ L$l¡hpe?
 (5)  Å¡ kdN° kde¡ AhL$pidp„ L$p¡B õ’p“¡ L$Z R>¡ sp¡ 

3+

3-

# | Ψ |2 dV =_______

 (6)  l¡rdëV$p¡r“e“ Ap¡‘f¡V$f HX  = ______ ?

Q. 2  (A)  L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.    7
 (1)  L$p¡çàV$“ Akf“u r“v$£i“ L$fsu âpep¡rNL$ fus hZ®hp¡.
 (2)  kdyl h¡N A“¡ L$mp h¡N“u kdS|>su kp’¡ s¡“p„ kduL$fZp¡ spfhp¡.

 (B)  L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.    3
 (1)  ‘fdp[ÎhL$ Ap„v$p¡gL$“u Aph©rs 6.00 × 1014 S–1 R>¡. s¡“u EÅ®“u NZsfu L$fp¡.  

h = 6.63 × 10–34 J . s

 (2)  2 × 108 m/s. h¡Nhpmp Bg¡¼V²$p¡““u X$u b°p¡Ngu sf„Ng„bpB ip¡^p¡. Bg¡¼V²$p¡““y„ v$m 
me = 9.1 × 10– 31 kg, h = 6.63 × 10–34 J . S

Q. 3  (A)  L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.    7
 (1)  îp¡qX„$S>f“p„ kduL$fZ ‘f’u ‘¡V$udp„ fl¡gp L$Z“u EÅ®“y„ kduL$fZ d¡mhp¡.
 (2)  ¼hp„V$d e„ÓipõÓdp„ rhrh^ L$pfL$p¡ rhi¡ kdS|>su Ap‘p¡.
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 (B)  L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.    3
 (1)  x = 0.45 A“¡ x = 0.55“u hÃQ¡ L$Z dmu iL¡$ s¡hu k„cph“p ip¡^p¡. L$Z“y„ sf„N rh^¡e 

Ψ = ax R>¡.
 (2)  sf„N rh^¡e kyhs®r“e ’hp dpV¡$“u ifsp¡ gMp¡.

ENGLISH VERSION

Q. 1   Attempt any five questions.    5
 (1)  Energy of photon =  ______ ? (hcλ, hc / f, hc / λ)
 (2)  Davisson-Germer experiment shows that electron behaves as a ____ (wave, particle)
 (3)  Write the uncertainty principle.
 (4)  What is an eigen value?

 (5)  If the particle exits somewhere all times 
3+

3-

# | Ψ |2 dV =_______
 (6)  Hamiltonian operator HX  = ______ ?

Q. 2  (A)  Attempt any one question.    7
 (1)  Describe experimental demonstration of Compton effect.
 (2)  Explain and derive equations of Group velocity and Phase velocity.

 (B)  Attempt any one question.    3
 (1)  Frequency of an atomic oscillator is 6.00 × 1014 S–1. Calculate its energy.  

h = 6.63 × 10–34 J . s
 (2)  Find the de Broglie wavelength of an electron with a velocity of 2 × 108 m/s. Mass 

of electron me = 9.1 × 10– 31 kg, h = 6.63 × 10–34 J . S

Q. 3  (A)  Attempt any one question.    7
 (1)  Obtain equation of energy for particle in a box from Schrodinger’s equation.
 (2)  Explain various operators in the Quantum mechanics.

 (B)  Attempt any one question.    3
 (1)  Find the probability that the particle can be found between x = 0.45 and x = 0.55. 

The wave function of particle Ψ = ax.
 (2)  Write conditions for well-behaved wave function.


