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RAN-2503000504031001

B. Sc. (NCF-NEP) (Sem. - IV) Examination April - 2025

PH-MJ3-405 : Major 3 - Physics (Paper - V)

 [ Total Marks: 50

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. (NCF-NEP) (Sem. - IV)

Name of the Subject :

 PH-MJ3-405 : Major 3 - Physics (Paper - V)

Subject Code No.: 2503000504031001

Seat No.:

Student’s Signature
 

â. 1.  “uQ¡“pdp„’u L$p¡B‘Z v$k âñp¡“p¡ S>hpb Ap‘p¡. 10
  Attempt any ten of the following objective questions.

 1. rhhs®“ A¡V$g¡ iy„?
  What is diffraction?

 2. ‘©Õhu“p hpsphfZ“p rhrh^ õsfp¡“p “pd Ap‘p¡.
  State the different layers of the earth's atmosphere.

 3. HST iy„ R>¡? s¡ ¼epf¡ gp¡Þe L$fhpdp„ Apìey„ lsy„?
  What is HST? When it was launched?

 4. A‘¡rns d|ëe“¡ ìep¿epres L$fp¡.
	 	 Define	expectation	value.

 5. dx A„sfpgdp„ L$p¡B tbvy$A¡ L$Z lp¡hp“u k„cph“p L$B fus¡ v$ip®hpe?
	 	 How	do	you	represent	the	probability	of	finding	a	particle	at	a	point	in	the	

interval	dx around it?

 6. l¡rdëV$p¡r“e“ QpgL$ dpV¡$“y„ kduL$fZ gMp¡.
	 	 Write	the	expression	for	the	Hamiltonian	operator.
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 7. bmsZ L$p¡j“y„ L$pe® rkÝ^p„s iy„ R>¡?
	 	 What	is	the	working	principle	of	the	fuel	cell?

 8. Ap¡õdp¡qV$L$ v$bpZ“p¡ A’® iy„ R>¡?
  What do you mean by osmotic pressure?

 9. qV²$‘g ‘p¡BÞV$ ìep¿epres L$fp¡.
	 	 Define	triple	point.

 10. L$p¡B‘Z ‘fdpÏ qL$fZp¡ÐkN®“u âh©rÑ L$ep A¡L$ddp„ dp‘hpdp„ Aph¡ R>¡?
	 	 In	which	unit	the	activity	of	any	nuclear	radiation	is	measured?

 11. L$B β	decay ne“u âq¾$epdp„, ‘fdpÏ¾$dp„L$ k„¿ep 1 dp“ ’u h^¡ R>¡ ‘f„sy 
‘fdpÏcpfp„L$ kdp“ fl¡ R>¡?

	 	 In	which	β	decay	process,	the	atomic	number	is	increased	by	the	

magnitude	of	1	but	atomic	mass	number	remains	same?

 12. Radioactivity A¡V$g¡ iy„?
	 	 What	is	Radioactivity?

â. 2.  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
  Attempt any one of the following.

 1. a. Ap¡[àV$L$g V¡$rgõL$p¡àk ‘f V|„$L$ “p¢^ gMp¡. 07
   Write a short note on Optical Telescopes

  b.  Ap¡[àV$L$g n¡Ó dpV¡$, c|-ep¡rS>s V¡$rgõL$p¡‘ L$fsp„ AhL$pi-Ap^pqfs V¡$rgõL$p¡‘“p 
apev$pAp¡“u QQp® L$fp¡. 03

	 	 	 	Discuss	the	advantages	of	space-based	telescope	over	a	ground	based	

one,	for	optical	region.

OR

 2. a.  ap¡V$p¡Bg¡[¼V²$L$ ap¡V$p¡d¡V²$u“u rhNshpf QQp® L$fp¡ A“¡ kdÅhp¡ L¡$, s¡ ap¡V$p¡N°pqaL$  
ap¡V$p¡d¡V²$udp„ Aphsu kdõepAp¡“¡ L¡$hu fus¡ v|$f L$f¡ R>¡. 07

	 	 	 	Discuss	the	photoelectric	photometry	in	detail	and	explain	how	it	 

over	comes	issues	faced	in	photographic	photometry.

  b.  V¡$rgõL$p¡‘ L¡$ S>¡“u L¡$ÞÖg„bpB 600 HQ A“¡ ApB‘uk (“¡ÓL$pQ)“u L¡$ÞÖg„bpB  
2 HQ R>¡ sp¡ V¡$rgõL$p¡‘“u dp¡V$hZu (d¡[Á“qaL¡$i“) ip¡^p¡. 03

	 	 	 	Find	the	magnification	of	a	telescope	of	focal	length	600	inches	and	

eyepiece	of	focal	length	2	inches.
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â. 3.  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
  Attempt any one of the following.

 1. a. kde ‘f Ap^pqfs rÓ‘qfdpÎhue õhê$‘dp„ îp¡X$]S>f kduL$fZ d¡mhp¡. 07
	 	 	 	Obtain	the	3-dimensional	time	dependent	form	of	Schrodinger's	

equation.

  b. sf„N rh^¡e dpV¡$ f¡Muesp A“¡ k„‘ps‘Ï„ kdÅhp¡. 03
	 	 	 Explain	the	linearity	and	superposition	of	a	wave	function.

OR

 2. a. ¼hp¡ÞV$dd¡L¡$r“¼k A“¡ ¼gprkL$g d¡L¡$r“¼k hÃQ¡“p¡ d|mc|s saphs QQp£. 07
    Discuss the fundamental difference in the approach between  

quantum mechanics and classical mechanics.

  b.  X - An ‘f Aph¡g L$Z dpV¡$ x	=	0 A“¡ x	=	1 epd dpV¡$ sf„N rh^¡e  
ψ	=	ax. (here a is a constant) hX¡$ A‘pe R>¡ Ap rkhpe“p„ rhõspf dpV¡$  
ψ	=	0 R>¡. (i)	x	=	0.45	A“¡ x	=	0.55 hÃQ¡ L$Z lp¡hp“u k„cph“p ip¡^p¡.  
(ii) L$Z“p õ’p“ dpV¡$ A‘¡rns d|ëe ip¡^p¡. 03

	 	 	 	The	wave	function	for	a	particle	confined	on	the	X-axis	between	 

x	=	0	and	x	=	1	is	given	by	ψ	=	ax. (here a	is	a	constant)	The	wave	

function	is	zero	elsewhere.	(i)	Calculate	the	probability	of	finding	the	

particle	between	x	=	0.45	and	x	=	0.55.	(ii)	Calculate	the	expectation	

value	for	the	position	of	the	particle.

â. 4.  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
  Attempt any one of the following.

 1. a.  hp“ X¡$f hpëk âhplu dpV¡$ rNåk dy¼s EÅ®“y„ kduL$fZ d¡mhp¡. a¡T  
V²$pÞkap¡d®i““¡ kdS>hp dpV¡$ S>ê$fu N°pa v$p¡fp¡ A“¡ s¡“y„ rhíg¡jZ L$fp¡. 07

	 	 	 	Derive	equation	for	Gibbs	free	energy	for	a	van	der	Waals	fluid.	

Draw	the	necessary	curve	and	analyze	them	to	understand	the	phase	

transformation.

  b.  Bg¡¼V²$p¡rgrkk“p¡ rkÝ^p„s kdÅhp¡ A“¡ lpeX²$p¡S>“ H^Z L$p¡j“p L$pe®“y„  
rhíg¡jZ L$fhp dpV¡$ s¡“p¡ D‘ep¡N L$fp¡. 03

	 	 	 	Explain	the	principle	of	Electrolysis	and	apply	it	to	analyze	the	 

working	of	a	hydrogen	fuel	cell.

OR



RAN-2503000504031001 ] [	4	]	 [ 180 ] P
0
2
1
7

 2. a.  S>ê$fu Apg¡M A“¡ kduL$fZp¡ spfhu“¡ eyV¡$[¼V$L$ rkõV$d dpV¡$ a¡T V²$pÞkap¡d®i“ 
kdÅhp¡. 07

    Interpret the phase transformation of a Eutectic system with required 

diagrams.

  b. ¼gp¡rkek-¼g¡‘ufp¡“ k„b„^ spfhp¡ A“¡ s¡“y„ A’®OV$“ L$fp¡. 03
	 	 	 Interpret	and	derive	Clasusius-Clapeyron	relation.

â. 5.  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
  Attempt any one of the following.

 1. a.  sd¡ α L$Z“u f¡ÞS> Üpfp iy„ kdÅ¡ R>p¡ A“¡ NuNf-“Ë$g r“ed“u QQp® L$fp¡ s’p  
s¡“y„ dlÐh kdÅhp¡. 07

	 	 	 	What	do	you	understand	by	range	of	α	particle	and	discuss	the	 

Geiger-Nuttal	law,	giving	its	importance.

  b.  1 ¼eyfu qL$fZp¡ÐkN} ‘v$p’® L¡$ S>¡“p¡ ‘fdpÏcpf 214 R>¡ s¡“y„ v$m ip¡^p¡. s¡“u  
A^® Æh“ L$pm (half-life)	26.8	min. R>¡. 03

	 	 	 	What	will	be	the	mass	of	1	curie	sample	of	a	radioactive	substance	 

of	atomic	mass	214?	Its	half-life	is	26.8	min.

OR

 2. a.  L$B “prcL$ue qL$fZp¡ÐkN} âq¾$ep MybS> kpdpÞe fus¡ Å¡hp dm¡ R>¡ s¡ Dv$plfZ  
Üpfp kdÅhp¡? s¡“u gpnrZL$spAp¡ rhi¡ rhõs©sdp„ ÅZL$pfu Ap‘p¡. 07

	 	 	 	Which	decay	process	most	often	taking	place	in	the	radioactive	 

decay?	Discuss	it	with	suitable	example	and	also	provide	its	 

properties.

  b.  14
C
 “u β – emission “u A„rsd tbvy$ EÅ® 0.156	MeV R>¡. Å¡ s¡“y„ v$m  

14
C
	=	14.007685	amu lp¡e sp¡ daughter	nucleus “y„ v$m ip¡^p¡. 03

	 	 	 	14
C

 decays by β – emission.	The	end	point	energy	of	β – particles in  

this	decay	is	0.156	MeV.	Given	the	mass	of	14
C
	=	14.007685	amu,	 

find	the	mass	of	daughter	nucleus.


