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RAN-2503000504031001
B.Sc. (NCF - NEP) (Sem. - IV) Examination October - 2025

Major - 3 Physics paper - V (PH - MJ3 - 405)

Time: 2 Hours ]                                                                                             [ Total Marks: 50

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

Seat No.:

Student’s Signature

Q. 1.  Attempt any ten of the following objective questions 10

  “uQ¡“pdp„’u L$p¡B‘Z v$k âñp¡“p S>hpb Ap‘p¡.
	 1.	 Define	interference?

  ìersL$fZ“¡ ìep¿epres L$fp¡.
 2.	 	What	is	the	application	of	spectrophotometry	for	astronomical	observations?

  MNp¡mipõÓue Ahgp¡L$“p¡ dpV¡$ õ‘¡¼V²$p¡d¡V²$u“p¡ D‘ep¡N iy„ R>¡?
 3.	 State	any	two	differences	between	optical	telescopes	and	radio	telescopes.

  Ap¡[àV$L$g V¡$rgõL$p¡‘ A“¡ f¡qX$ep¡ V¡$rgõ¼p¡‘ hÃQ¡“p L$p¡B‘Z b¡ saphs S>Zphp¡.
 4.	 Write	the	expression	for	the	kinetic	energy	operator.

  Nrs DÅ® L$pfL$ dpV¡$“y„ kduL$fZ gMp¡.
 5.	 What	is	a	wave	function?

  sf„N rh^¡e A¡V$g¡ iy„?
 6.	 The	eigen	function	of	the	operator

dx

d
2

2

is ψ = e2x. Find	the	corresponding	eigenvalue.

  
dx

d
2

2

L$pfL$“p ApBN“ rh^¡e ψ = e2x  R>¡, sp¡ s¡“¡ A“y{$‘ ApBN“ d|ëe ip¡^p¡.

 7.	 Define	extensive	and	intensive	quantities	in	the	context	of	thermodynamics.

  ’dp£X$pe“¡rd¼k“p k„v$c®dp„ extensive and intensive S>Õ’p“¡ ìep¿epres L$fp¡.
 8. State the Le Chatelier’s principle.

  g¡ Q¡V¡$rgef“p¡ rkÙp„s S>Zphp¡.
 9.	 Write	the	mathematical	expression	for	Clausius	-	Clapeyron	equation.

  ¼gp¡rkek - ¼g¡‘ufp¡“ kduL$fZ dpV¡$ NprZrsL$ k|Ó gMp¡.
 10.	 State	any	three	properties	of	α particle.

  α L$Îp“p L$p¡B‘Z ÓZ NyZ^d® S>Zphp¡.
 11.	 What	is	internal	conversion?

  Ap„sqfL$ ê$‘p„sfZ (Internal conversion)iy„ R>¡? kdÅhp¡.
 12.	 Define	Half-life	for	a	radioactive	material.

  qL$fZp¡ÐkN} ‘v$p’® dpV¡$ A^® Æh“ L$pm (Half-life)	ìep¿epres L$fp¡.
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Q. 2.  Attempt any one of the following. 

  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
	 1.	 a.	 	What	is	HST?	When	it	was	launched?	Mention	different	instruments
	 	 	 on-board	it	with	its	application	 	 	 	 7

	 	 	 HST	iy„ R>¡? s¡ L$épf¡ gp¡ÞQ L$fhpdp„ Apìey„ lsy„? s¡“u ‘f“p rhrh^ kp^“p¡“p¡ Dëg¡M L$fp¡  
 s’p s¡d“p D‘ep¡N k„rnàsdp„ S>Zphp¡.

 	 b.	 Find	the	magnification	of	a	telescope	of	focal	length	500	inches	and
	 	 	 eyepiece	of	focal	length	1	inches.	 	 	 3

   V¡$rgõ¼p¡‘ L¡$ S>¡“u L¡$ÞÖg„bpB 500 HQ A“¡ ApB‘uk“u L¡$ÞÖg„bpB 1 HQ R>¡ sp¡ V¡$rgõ¼p¡‘“u  
 dp¡V$hZu ip¡^p¡.

OR

 2.	 a.	 Discuss	the	brightness	of	Image,	Resolving	power	and	the	f/a	ratio	for
	 	 	 optical	telescopes	in	brief.	 	 	 	 7

   k„rnàsdp„ Ap¡[àV$L$g V¡$rgõ¼p¡‘ dpV¡ ârstbb“u s¡S>[õhsp, rhc¡v$“ i[¼s A“¡ f/a   
 NyZp¡Ñf“u QQp® L$fp¡.

	 	 b.	 Explain	the	relative	advantages	of	reflector	and	refractor	telescopes.		 	 3

   qfag¡¼V$f A“¡ qf¡ä¡¼V$f V¡$rgõ¼p¡‘“p kp‘¡n apev$p kdÅhp¡.

Q. 3.  Attempt any one of the following. 

  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
	 1.	 a.	 	What	do	you	mean	by	an	operator	in	Quantum	Mechanics?	Derive	the
	 	 	 expression	for	momentum	operator,	energy	operator	and	kinetic	energy
   operator.        7

   ¼hp„¡ÞV$d e„Ó ipõÓdp„ L$pfL“u ìep¿ep Ap‘p¡. h¡Ndp“ L$pfL$, DÅ® L$pfL$ A“¡ Nrs DÅ® L$pfL$  
 dpV¡$“y„ k|Ó d¡mhp¡.

	 	 b.	 Calculate	the	expectation	value	for	position	of	a	particle	trapped	in	a		box		 	

	 having	width	L.			 	 	 	 3

   L g„bpB ^fphsp bp¡¼kdp„ A¡L$ L$Z akpe¡g R>¡, sp¡ s¡ L$Z“p õ’p“ dpV¡$ A‘¡rns d|ëe  
 ip¡^p¡.

OR
	 2.	 a.	 Obtain	the	expressions	for	the	wave	function	for	a	particle	trapped	in	a
	 	 	 finite	potential	well.	 	 	 	 7

   A¡L$ kurds [õ’rsdp“ L|$‘ (Finite potential well)dp„ fl¡g L$Z dpV¡$ sf„N rh^¡e d¡mhp¡.
	 	 b.	 Consider	a	free	particle	in	a	one-dimensional	box	having	length	L.
	 	 	 Calculate	the	probability	of	finding	the	particle	between	0.45	L	and
	 	 	 0.55	L	when	the	particle	is	in	ground	state	and	when	it	is	in	its	first		excited	state.		 3

   L ‘lp¡mpB ^fphsp bp¡¼kdp„ A¡L$ dy¼s L$Z R>¡, sp¡ ^fp Ahõ’p A“¡ â’d DÑ¡rS>s    
 Ahõ’pdp„ 0.45 L A“¡ 0.55 L “u hÃQ¡ L$Z lp¡hp“u k„cph“p ip¡^p¡.

Q. 4.  Attempt any one of the following. 

  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
	 1.	 a.	 Examine	the	phase	transformation	of	a	mixture	by	drawing	a	necessary
	 	 	 curves	and	equations.	 	 	 	 7

   S>ê$fu Apg¡M A“¡ kduL$fZp¡ spfhu“¡ a¡T V²$pÞkap¡d®i“ kdÅhp¡.



RAN-2503000504031001 ] [ 3 ] [ 60 ] P
0

1
7

1

 	 b.	 Analyze	the	electrical	energy	output	of	a	lead-acid	cell	by	considering
   its reactions at anode and cathode.     3 

 g¡X$- A¡rkX$ k¡g“u A¡“p¡X$ A“¡ L¡$’p¡X$ ‘f s¡“u ârsq¾$epAp¡“¡ Ýep“dp„ gB“¡ rhÛys DÅ®   
 DÐ‘pv$““y„ rhíg¡jZ L$fp¡.

OR

 2.	 a.	 Explain	the	solvent	and	solute	chemical	potentials	by	deriving	necessary			 	

	 equations.	 	 	 	 	 7

   ÖphL$ A“¡ Öpìe dpV¡$ fpkperZL$ ‘p¡V¡$[ÞkAg kduL$fZ spfhp¡.
  b.	 Draw	the	Isotherms	curve	for	a	van	der	Waals	fluid	and	analyze	it		briefly.	 3

   hp“ X¡$f hpëk âhplu dpV¡$ kdsp‘u h¾$p¡ v$p¡fp¡ A“¡ s¡“y„ V|„$L$dp„ rhíg¡jZ L$fp¡.

Q. 5.  Attempt any one of the following. 

  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
	 1.	 a.	 Obtain	the	condition	for	spontaneous	emission	of	β- and β+ particles.  7

   β-	A“¡ β+ L$Zp¡“p õhe„õaºqfs DÐkS>®“ dpV¡$“u ifs d¡mhp¡.
 	 b.	 What	will	be	the	mass	of	2	curie	sample	of	a	radioactive	substance	of
	 	 	 atomic	mass	214?	Its	half-life	is	50	min.	 	 3

   2 ¼eyfu qL$fZp¡ÐkN} ‘v$p’® L¡$ S>¡“y„ ‘fdpÏcpf 214 R>¡ s¡“y„ v$m ip¡^p¡. s¡“p¡ A^® Æh“ L$pm
   (half-life) 50	min	R>¡.

OR
	 2.	 a.	 Obtain	the	expression	of	kinetic	energy	of	an	α particle and state its  properties. 7

    α L$pZ“u Nrs EÅ® dpV¡$“„y kduL$fZ spfhp¡ A“¡ s¡“p NyZ^dp£ S>Zphp¡.
	 	 b.	 Calculate	the	activity	of	5gm	of	232

Th
. Given λ232

Th
 = 3.58 × 10 –17 S –1  3

    5 N°pd 232
Th

 “u A¡L$V$uhuV$u“u NZsfu L$fp¡. s¡“p dpV¡$ λ232
Th

 
= 3.58 × 10-17 S –1 gp¡. 


