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RAN-2003000204020012

B. Sc. (OLD) (Sem. - IV) Examination April - 2025

CC-PH-404 : Physics - IV (OLD)

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 B. Sc. (OLD) (Sem. - IV)

Name of the Subject :

 CC-PH-404 : Physics - IV (OLD)

Subject Code No.: 2003000204020012

Seat No.:

Student’s Signature
 

(2) b^p„ S> âñp¡ afrS>eps R>¡.
(3) âñ‘Ódp„ D‘ep¡Ndp„ gu^¡gu k„opAp¡ s¡“p âQrgs A’®dp„ R>¡.
(4) “p¡“ âp¡N°pd¡bg kpe„qV$qaL$ L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$p¡ R>p¡.
(5) S>ê$f S>Zpe Ðep„ õhÃR> ApL©$rs v$p¡fp¡.
(6) S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.

â. 1.  “uQ¡“p âñp¡“p V|„$L$dp„ S>hpb gMp¡. (Nd¡ s¡ v$i) 10

 1. ¼hp¡ÞV$d duL¡$“u¼kdp„ dy¼s L$Z L$p¡“¡ L$l¡hpe?

 2. ¼hp¡ÞV$d duL¡$“u¼kdp„ Ly$gi[¼s L$pfL$“y„ k|Ó gMp¡.

 3. Å¡ sf„N rh^¡e f = 3x lp¡e sp¡ x = 1 dpV¡$ s¡“u k„cph“p O“sp ip¡^p¡.

 4. lrd®ie“ L$pfL$“u ApeN“ qL$dsp¡ l„d¡ip ______ k„¿epdp„ dm¡ R>¡.

 5. õL¡$r“N V$“tgN dpB¾$p¡õL$p¡‘dp„ ¼hp¢V$d e„Ó ipõÓ“p L$ep rkÝ^p„s“p¡ D‘ep¡N ’pe R>¡.

 6. apBbf g¡kf“p¡ D‘ep¡N gMp¡.

 7. hpd c°dZue v$Nq¾$epiugsp ^fphsp ‘v$p’® dpV$¡ nL A“¡ nR “u ifs gMp¡.

 8. ‘p¡gfp¡BX$ A¡V$g¡ iy„?

 9. v$rnZphs® c°dZ v$ip®hsp ÖphZ“y„ Dv$plfZ gMp¡.

 10. Å¡ ψ A¡ Öìe sf„N rh^¡e lp¡e, sp¡ kduL$fZ ∫
+∞
–∞  | ψ |2 dV = 0 “p¡ A’® S>Zphp¡.

 11. rÓõsfue g¡kf s„Ódp„ DÑ¡rS>s [õ’rsA¡ fl¡gp Bg¡¼V²$p¡““p¡ Æh“L$pm.

 12. LASER “y„ ‘|Z® ê$‘ gMp¡.
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â. 2. A. L$p¡B‘Z A¡L$ âñ“p¡ krhõspf DÑf gMp¡. 06

 1. S>ê$fu ApL©$rsAp¡ A“¡ kduL$fZp¡“u dv$v$’u Öìe sf„N rh^¡e“u f¡Muesp A“¡ 
k„‘ps‘Ï„ kdÅhp¡.

 2. Öìe sf„N rh^¡e“u gpnrZL$spAp¡ gMp¡ A“¡ s¡“y„ cp¥rsL$ A’®OV$“ kdÅhp¡.

â. 2. b. L$p¡B‘Z A¡L$ gMp¡. 04

 1. “uQ¡“p ‘¥L$u L$ep sf„N rh^¡ep¡ ¼hp¡ÞV$d e„ÓipõÓdp„ õhuL$pe® “’u ip dpV¡$?
  (a) sin x   (b) tan x   (c) cosec x   (d) cos x + sin x

 2. ¼hp¡ÞV$d e„ÓipõÓ“p L$pfL$p¡ kdÅhp¡.

â. 3. A. L$p¡B‘Z A¡L$ âñ“p¡ krhõspf DÑf gMp¡. 07

 1. A¡L$ ‘qfdpZue ‘¡V$udp„ fl¡g dy¼s L$Z“u i¼e DÅ®Ap¡“y„ k|Ó d¡mhp¡.

 2. kfm Aphs® Ap„v$p¡gL$ dpV¡$ i|Þe tbvy$ EÅ®“y„ k|Ó sfhp¡.

â. 3. b. L$p¡B‘Z A¡L$ gMp¡. 03

 1. 1 A° ‘lp¡mpB ^fphsu A¡L$ ‘qfdpZue ‘¡V$udp„ fl¡gp Bg¡¼V²$p¡““p gOysd EÅ® õsf“u 
NZsfu L$fp¡. (me = 9.1 × 10–31 kg, h = 6.625 × 10–34 Js.)

 2. L ‘lp¡mpB ^fphsu ‘¡V$udp„ r“rls L$Z dpV¡$ õ’p““u A‘¡rns qL$ds < × > ip¡^p¡.

â. 4. A. L$p¡B‘Z A¡L$ âñ“p¡ krhõspf DÑf gMp¡. 07

 1. S>ê$fu kduL$fZ kp’¡ v$Nq¾$epiugsp kdÅhp¡.

 2. kdsg ^°yhuc|s âL$pi A¡V$g¡ iy„? ‘fphs®“ Üpfp kdsg ^°yhuc|s âL$pi“p DÐ‘pv$““u 
âq¾$ep“y„ hZ®“ L$fp¡.

â. 4. b. L$p¡B‘Z A¡L$ gMp¡. 03

 1. 1.7 h¾$uch“p„L$ ^fphsu L$pQ“u A¡L$ sL$su“p¡ ^°yhL$ sfuL¡$ D‘ep¡N L$fhpdp„ Aph¡ R>¡ sp¡ 
^©huch“ L$p¡Z A“¡ h¾$uch“ L$p¡Z ip¡^p¡, S>¡’u âL$pi k„‘|Z® sg^°yhuc|s b“¡.

 2. kdsg ^°yhuc|s âL$pi“y„ rhíg¡jZ L$B fus¡ L$fip¡?

â. 5. A. L$p¡B‘Z A¡L$ âñ“p¡ krhõspf DÑf gMp¡. 07

 1. ê$bu g¡kf“u fQ“p A“¡ L$pe®‘Ý^rs“y„ hZ®“ L$fp¡.

 2. EDFA “p L$pe®L$pfu rkÝ^p„s“u rhõs©s QQp® L$fp¡.
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â. 5. b. L$p¡B‘Z A¡L$ gMp¡. 03

 1. g¡kf“u OV$“pdp„ Å¡ b¡ DÅ® õsfp¡ hÃQ¡“p¡ DÅ®“p¡ saphs 0.81 eV S>¡V$gp¡ lp¡e sp¡ 
DÐkrS>®s g¡kf âL$pi“u sf„N g„bpB “¡“p¡duV$fdp„ ip¡^p¡.

 2. DÑ¡rS>s DÐkS>®“ A“¡ DÑ¡rS>s ip¡jZ A¡V$g¡ iy„?

ENGLISH VERSION

Instructions: 

(1) All are compulsory.

(2) Symbols used in the paper have their usual meaning.

(3) Non-programmable scientific calculator can be used.

(4) Draw neat and clean diagram where ever necessary.

(5) Figures to the right indicate full marks of the question.

Q. 1.  Answer the following questions in brief (any Ten) 10

 1. What is called a free particle in quantum mechanics?

 2. Write an equation of a total energy operator in quantum mechanics.

 3. If the wave function is f = 3x find its probability density for x = 1.

 4. Eigan values of a Hermitian operator are always found in _____ numbers.

 5. Which principle is used in scanning tunneling microscope?

 6. Write uses of fiber laser.

 7. State the condition for nL and nR for a laevo rotatory optically active 

substance.

 8. What is Polaroid?

 9. Write an example of a solution exhibiting dextro rotation.

 10. If ψ be the matter wave function then write the meaning of an equation

  ∫
+∞
–∞  | ψ |2 dV = 0.

 11. In a three layer LASER system life time of electron in exited state is ?

 12. Write full form of LASER.

Q. 2. a. Give answer of anyone question in detail. 06

 1. Explain linearity and superposition of matter wave with necessary figures 

and equations.

 2. Explaining physical significance of matter wave function mention 

characteristics of acceptable wave function.
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Q. 2. b. Write anyone. 04

 1. Which of the following wave functions are not acceptable in quantum 

mechanics Why?

  (a) sin x   (b) tan x   (c) cosec x   (d) cos x + sin x

 2. Explain operators of quantum mechanics.

Q. 3. a. Give answer of anyone question in detail. 07

 1. Obtain the expression for possible energy of a particle trapped in a one 

dimensional box.

 2. Derive the zero point energy formula for a simple harmonic oscillator.

Q. 3. b. Write anyone. 03

 1. Calculate the lowest energy level of an electron in a one dimensional box 

1 A° wide.

  (me = 9.1 × 10–31 kg, h = 6.625 × 10–34 Js.)

 2. Find the expected value of position <×> for a particle confined in a box of 

width L

Q. 4. a. Give answer of anyone question in detail. 07

 1. Explain optical activity with necessary equations.

 2. What do you understand by plane polarized light? describe the process of 

production of plain polarize light by reflection.

Q. 4. b. Write anyone. 03

 1.  If a glass plate of refractive index 1.7 is used as a polarizer, find the 

angle of polarization and the angle of refraction so that the light becomes 

perfectly plane polarized.

 2. How you analyze plane polarized light ?

Q. 5. a. Give answer of anyone question in detail. 07

 1. Describe the structure and operation of a ruby laser.

 2. Discuss in detail the working principle of an EDFA.

Q. 5. b. Write anyone. 03

 1. Find the wavelength in nano meters of the emitted laser light if the energy 

difference between the two energy levels is 0.81 eV in the laser process.

 2. What is stimulated emission and stimulated absorption.


