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RAN-2503000504031001
S. Y. B. Sc. (NCF-NEP) (Sem.IV) Examination April - 2026

PHMJ 3 - 405 - Physics (Paper - V)

 [ 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. List the various layers of the Earth's atmosphere.

 1. ‘©Õhu“p hpsphfZ“p rhrh^ õsfp¡“u epv$u Ap‘p¡.
 2.	 Define	Resolving	Power	of	a	telescope.

 2. V¡$rgõL$p¡‘“u rhc¡v$“ i[¼s“¡ ìep¿epres L$fp¡.
 3. State any two differences between an optical telescope and a radio telescope.

 3. Ap¡[àV$L$g V¡$rgõL$p¡‘ A“¡ f¡qX$ep¡ V¡$rgõL$p¡‘ hÃQ¡“p L$p¡B‘Z b¡ saphs gMp¡.
 4. What is meant by a wave function in quantum mechanics?

 4. ¼hp¡ÞV$d d¡L¡$r“¼kdp„ sf„N rh^¡e’u iy„ kdÅe R>¡?
 5.	 Explain	the	meaning	of	probability	density.

 5. k„cìe O“sp“p¡ A’® kdÅhp¡.
	 6.	 Write	the	operator	form	of	kinetic	energy.

 6. Nrs EÅ® dpV¡$“p QpgL$“y„ õhê$‘ gMp¡.
	 7.	 Write	the	formula	representing	the	Van't	Hoff	equation.

 7. h¡“'V$ lp¡a kduL$fZ“y„ k|Ó gMp¡.
	 8.	 Explain	the	basic	working	principle	of	a	fuel	cell.

 8. bmsZ L$p¡j“y„ d|mc|s L$pe®rkÙp„s kdÅhp¡.
 9. What is meant by vapour pressure?

 9. Vapour	pressure	“p¡ A’® iy„ ’pe R>¡?
	 10.	 What	are	eigen	values	and	eigen	functions	?

 10. ApeN“ qL„$dsp¡ A“¡ ApeN“ rh^¡ep¡ A¡V$g¡ iy„?
	 11.	 Give	slope	graph	of	In	N->	t.

 11. In	N->t	“p Apg¡M“p¡ Y$pm S>Zphp¡.
	 12.	 Which	particle	is	commonly	referred	to	as	the	ghost	particle?

 12. L$ep L$Z“¡ kpdpÞe fus¡ ""Ghost particle'' sfuL¡$ Ap¡mMhpdp„ Aph¡ R>¡?
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Q. 2. A. Attempt any one of the following. 7

  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
 1. Discuss photoelectric photometry in detail and explain how it resolves the limitations 
	 	 of	photographic	photometry.

 1. 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$p¡d¡V²$u“u dep®v$pAp¡“¡
  L¡$hu fus¡ v|$f L$f¡ R>¡.
	 2.	 What	is	the	Hubble	Space	Telescope	(HST)?	State	its	launch	year	and	describe	the	
	 	 major	instruments	onboard	along	with	their	uses

 2. lbg õ‘¡k V¡$rgõL$p¡‘ (HST) iy„ R>¡? s¡ L$ep hj£ gp¡ÞQ ’ey„ lsy„? s¡“u ‘f õ’pr‘s dy¿e kp^“p¡
  A“¡ s¡d“p D‘ep¡N kdÅhp¡.

 B. Attempt any one of the following.   3
  “uQ¡“pdp„’u L$p¡C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
	 1.	 Find	the	magnification	of	a	telescope	of	focal	length	300"	and	eyepiece	of	focal	
	 	 length	1"

 1. V¡$rgõL$p¡‘ L¡$ S>¡“u ap¡L$g g¡Þ’ 300'' A“¡ ApB‘uk“u ap¡L$g g¡Þ’ 1'' R>¡ sp¡ V¡$rgõL$p¡‘“y„ 
  d¡rÁ“qaL¡$i“ ip¡^p¡.
	 2.	 Define	the	resolving	power	of	an	optical	telescope	and	state	its	theoretical	limit	of	

resolution

 2. Ap¡[àV$L$g V¡$rgõL$p¡‘“u rhc¡v$“ i[¼s ìep¿epres L$fp¡ A“¡ s¡“u rkÙp„s dyS>b“u qfTp¡ëeyi““u
  dep®v$p S>Zphp¡.

Q. 3. A. Attempt any one of the following. 7

  “uQ¡“pdp„’u L$p¡C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
 1. What do you mean by an operator in Quantum Mechanics? Derive the expression for 

momentum	operator,	energy	operator	and	kinetic	energy	operator.

 1. ¼hp„V$d d¡L¡$r“¼k dp„ L$pfL$ “u ìep¿ep Ap‘p¡. h¡Ndp“ QpgL$, DÅ® QpgL$ A“¡ Nrs DÅ® QpgL$ dpV¡$“y„
  k|Ó d¡mhp¡.
	 2.	 Derive	schrodinger	equation	in	time	dependent	form.

 2. îp¡X$uS>f kduL$fZ s¡“u kde Ap^pqfs Ahõ’p dp„ spfhp¡.

 B. Attempt any one of the following.   3
  “uQ¡“pdp„’u L$p¡C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
	 1.	 Calculate	the	expectation	value	for	position	of	a	particle	trapped	in	a	box	having	

  width L.

 1. L g„bpC ^fphsp bp¡L$k dp„ A¡L$ L$Z Ahfp¡^pe R>¡, sp¡ s¡ L$Z“p õ’p“ dpV¡$ A‘¡rns d|ëe ip¡^p¡.
	 2.	 Write	note	on	Harmonic	oscillator.

 2. lpdp£r“L$ Ap¡rkg¡V$f ‘f “p¢^ gpMp¡. 

Q. 4. A. Attempt any one of the following. 7

  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
	 1.	 Interpret	the	phase	transformation	of	a	Eutectic	system	with	required	diagrams.

 1. S>ê$fu Apg¡M A“¡ kduL$fZp¡ spfhu“¡ eyV¡$[¼V$L$ rkõV$d dpV¡$ a¡T V²$pÞkap¡d®i“ kdÅhp¡.
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	 2.	 Examine	the	phase	transformation	of	a	mixture	by	drawing	a	necessary	curves	and	
equations.

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

 B. Attempt any one of the following.   3
  “uQ¡“pdp„’u L$p¡C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡. 
	 1.	 Analyze	the	electrical	energy	output	of	a	lead-acid	cell	by	considering	its	reactions	at	

anode and cathode.

 1. 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¡.
	 2.	 Interpret	and	derive	Clausius-Clapeyron	relation.

 2. ¼gp¡rkek-¼g¡‘ufp¡“ k„b„^ spfhp¡ A“¡ s¡“y„ A’®OV$“ L$fp¡.

Q. 5.  A. Attempt any one of the following. 7

  “uQ¡“pdp„’u L$p¡C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
	 1.	 Derive	exponential	law	for	radioactive	disintegration	and	obtain	formula	of	half	life.

 1. f¡X$uAp¡A¡¼V$uh rhc„S>“ dpV¡$ Qf ^psp„L$ue r“ed spfhp¡ A“¡ A^p®ey„ “y„ k|Ó d¡mhp¡.
	 2.	 What	do	you	understand	by	range	of	α	particle	and	discuss	the	Geiger-Nuttal	law,	
	 	 giving	its	importance.

 2. 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¡.

 B. Attempt any one of the following.   3
  “uQ¡“pdp„’u L$p¡C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡.
 1. What will be the mass of 2 curie sample of a radioactive substance of atomic mass 
	 	 214?	Its	half-life	is	50	min.

 1. 2 ¼eyfu qL$fZp¡ÐkN} ‘v$p’® L¡$ S>¡“y„ ‘fdpÏcpf 214 R>¡ s¡“y„ v$m ip¡^p¡. s¡“p¡ A^p®ey„ 50 rdr“V$ R>¡.
 2. Write note on emission of Beta particles,

 2. buV$p L$Zp¡“p DÐkS>®“ rhj¡ “p¢^ gpMp¡.
 


