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S.Y.B.Sc. (Sem. IV) Examination April - 2023

Physics : Paper III

 [ 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:

 S.Y.B.Sc. (Sem. IV)

Name of the Subject :

 Physics : Paper III

Subject Code No.: 2003000204020011

Seat No.:

Student’s Signature
 

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

Q-1  “uQ¡“pdp„’u L$p¡B‘Z v$k âñp¡“p dp„Áep dyS>b S>hpb gMp¡. 10
 (1) A¡Þ’pë‘u“y„ k|Ó gMp¡.
 (2) kdsp‘u âq¾$ep A¡V$g¡ iy„?
 (3) eyr“V$ k¡g“u ìep¿ep gMp¡.
 (4) bp¡X$u k¡ÞV$X®$ O“ (bcc) eyr“V$ i¡gdp„ ‘fdpÏ„“u k„¿ep ...... lp¡e R>¡.
 (5) kdp¡ódu rhQyçbL$“ A¡V$g¡ iy„?
 (6$) ky‘fãgyBX$uV$u A¡V$g¡ iy„?
 (7) S|>g-L¡$ëhu“ AQmp„L$“p¡ A¡L$d gMp¡.
 (8) g¡dX$p ‘p¡IV$ A¡V$g¡ iy„?
 (9) â’d Brillouin zone “p¡ rhõspf gMp¡.
 (10) sf„N k„¿ep (K) “p k„v$c®dp„ kd|lh¡N A¡V$g¡ iy„?
 (11) g¡qV$k k„qv$ip¡“y„ ‘qfdpZ ....... R>¡.
 (12) b¡ ‘fdpÏ ^fphsp w → K (dispersion curve) dp„ L$yg L¡$V$gu ipMp Dv¹$ch¡ R>¡?
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Q-2 (A) “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb gMp¡.  6

 (1) d¡¼kh¡g“p DódpNrsL$ k„b„^p¡ ‘f’u Dódp ndsp“y„> kduL$fZ 
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2a k  spfhp¡.

 (2) DÅ®“p â’d A“¡ rÜrse kduL$fZ spfhp¡.

 (B) “uQ¡“pdp„’u L$p¡B‘Z A¡L$ NZp¡.   4

 (1) 787mm S>¡V$gp ‘pfp“p v$bpZ¡ ‘pZu 101°C sp‘dp“¡ DL$m¡ R>¡. Äepf¡ 1 gm  
‘pZu“u hfpm’u 1601 cm3 S>¡V$gp rhõspf fp¡L¡$ R>¡, Ðepf¡ hfpm“u latent heat NZp¡. 
Äep„ J = 4.2 × 107 erg/Cal. A“¡ g = 980 cm/sec2.

 (2) sp‘dp“ 6 K A“¡ 19.7 atm. v$bpZ ‘f, 4He “y„ Qp¡½$k L$v$ 2.64 × 10–2 

  meter3k/mol R>¡. Å¡ kdsp‘u k„L$p¡Q“ ndsp 9.42 × 10–8m2/N$ lp¡e A“¡ L$v$ 

  rhõsfZ 5.35 × 10–2k–1 R>¡. sp¡ 4He “p Dódp ndspdp„ saphs“u NZsfu L$fp¡.

Q-3 (A) “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb gMp¡.  6

 (1) “uQy sp‘dp“ d¡mhhp dpV$¡“u kdp¡ód huQyçbL$“ âq¾$ep“p rkÝ^p„s, fQ“p, L$pe®  
‘Ý^rs ApL©$rs krls gMp¡.

 (2) S|>g-’p¡¡çk“ Akf kdÅhp¡, S|>g- L¡$[ëh“ AQmp„L µ = ( )Hp
T

d

d
 dpV$¡“y„ k|Ó d¡mhp¡.

 (B)  “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb gMp¡.  4

 (1) 2K S>¡V$gp iêAps“p sp‘dp“’u ‘¡fpd¡Á“¡qV$L$ duW$p“y„ kdp¡ódu huQyçbL$“’u dmsp  
“uQp sp‘dp““u NZsfu L$fp¡. Äepf¡ gpNy ‘pX¡$g n¡Ó 10000 oersted ’u zero ’pe  
s¡d b„^ L$fhpdp„ Aph¡ R>¡. Äep„ CB = 0.2 Jg–1K–1 A“¡ ¼eyfu AQmp„L per gram mol 

per cm$3 = 0.042 erg Kg–1oe–2.

 (2) ’dp£X$pe“¡rd¼k“p ÓuÅ r“ed“p ‘fuZpd õhê‘, rhõsfZ AQmp„L$ ‘f V|$„L$ “p¢^ gMp¡.

Q-4 (A) “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb gMp¡.  6

 (1) g¡V$uk A¡V$g¡ iy„? Basis A¡V$g¡ iy„? õaV$uL$ kdsg dpV$¡ Index ‘Ý^rs rhõspf’u kdÅhp¡.

 (2) rhhs®““u ifsp¡ rhõspf’u kdÅhp¡.

 (B) “uQ¡“pdp„’u L$p¡B‘Z A¡L$ V|„$L$“p¢^ gMp¡.   4

 (1) gh¡ kduL$fZ.

 (2) Hexagonal closed packed (hcp) õaqV$L$“y„ b„^pfZ.



RAN-2003000204020011 ] [ 3 ] [ P.T.O. ] P
1
7
9
3

Q-5 (A) “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb gMp¡.  6
 (1) dp¡“p¡-A¡V$p¡duL$ õaV$uL$“y„ L„$‘“ kdÅhu dispersion relation d¡mhp¡.
 (2) X$pe-A¡V$p¡duL$ õaV$uL$“y„> L„$‘“ kdÅhu M1 A“¡ M2 Öìedp“ ^fphsp ‘fdpÏ dpV$¡  

sf„N kduL$fZ d¡mhp¡.

 (B) “uQ¡“pdp„’u L$p¡B‘Z A¡L$ âñ“p¡ S>hpb gMp¡.  4
 (1) dp¡“p¡-A¡V$p¡duL$ õaV$uL$ dpV$¡ kd|l h¡N kdÅhp¡.
 (2) X$pe-A¡V$p¡duL$ õaV$uL$ dpV$¡ Optical branch kdÅhp¡.

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-l  Write answer of following any TEN question as directed. 10

 (1) Write the formula of enthalpy. 

 (2) What is isothermal process? 

	 (3)	 Define	Unit	cell.	

 (4) Numbers of Molecule in body centered cube (bcc) is ...... 

 (5) What is adiabatic demagnetisation?  

	 (6)	 What	is	super	fluidity?	

	 (7)	 Write	the	unit	of	Joule-Kelvin	coefficient.	

 (8) What is lambda point? 

	 (9)	 Write	the	limit	of	first	Brillouin	zone.	

 (10) What is wave number in reference of group velocity? 

 (11) Dimension of lattice is ......   

 (12) How many branches are there with in w → K(dispersion curve) having  

two atoms? 

Q-2 (A) Write the answer of any ONE question.  6

	 (1)	 Using	the	Thermodynamic	Maxwell's	relation	obtain	the	heat	capacity	

equation.

  C
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	 (2)	 Obtain	the	first	and	Second	Energy	equation.	
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 (B) Calculate any ONE   4

 (1) Water boils at tempreture of 101°C at a pressure of 787 mm of Hg. 1 gm of 

water occupied 1601 cm3 on evaporation . Calculate the latent heat of steam. 

Where J = 4.2 × 107 erg/Cal. and g= 980 cm/sec2. 

	 (2)	 At	Temperature	6	K	and	pressure	19.7	atm.	the	specific	volume	of	4He is 

2.64 × 10–2 meter3k / mol If isothermal compressibility is 9.42 x 10–8 m2/N 

and volume expansivity is 5.35 × 10–2 k–1, Calculate the difference in heat 

capacities of 4He. 

Q-3 (A) Write the answer of any ONE question.  6

	 (1)	 Write	Principle,	Construction,	Working	with	figure	of	Adiabatic	

Demagnetization method to obtained a Low Temperature. 

 (2) Describe Joule-Thomson effect, obtained formula of joule- Kelvin 

	 	 coefficient	µ = ( )Hp
T

d

d

 (B) Write the answer of any ONE question.  4

 (1) Calculate the fall in temperature produced by adiabatic demagnetization 

	 	 of	a	paramagnetic	salt	at	an	initial	temperature	of	2K	when	the	field	is

  switched off from 10000 oersted to zero, where CB= 0.2 Jg–1K–1 and 

  Curie constant per gram mol per cm3 = 0.042 erg Kg–1oe–2 

	 (2)	 Write	a	short	note	on	Expansion	Coefficient,	related	to	Consequence	of	 

Third Law of Thermodynamics 

Q-4 (A) Write the answer of any ONE question.  6

	 (1)	 What	is	Lattice?	what	is	Basis	?		Explain	briefly	the	Index	System	for	 

Crystal Planes. 

	 (2)	 Explain	briefly	a	Diffraction	Condition.	

 (B) Write the short note of any ONE   4

	 (1)	 Laue	Equation.	

 (2) Hexagonal closed packed structure (hcp) 

Q-5 (A) Write the answer of any ONE question.  6

	 (1)	 Explain	vibration	of	mono-atomic	basis	and	obtain	dispersion	relation	

	 (2)	 Explain	vibration	of	Diatomic	basis	and	obtain	the	wave	equation	for	both	

atom with mass M1 and M2. 

 (B) Write the answer of any ONE question.  4

	 (1)	 Explain	Group	Velocity	in	vibration	of	mono-atomic	basis	

	 (2)	 Explain	Optical	branch	in	vibration	of	Diatomic	basis. 


