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RAN-2503000504011001
B. Sc. (Sem.-IV) Examination April - 2026

Physics Major 01 (Paper- MJ-PH(TH)-403)

Time: 1 Hours ] [ Total Marks: 25

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

(2) S>ê$f S>Zpe Ðep„ õhÃR> ApL©$rs v$p¡fp¡$
 Draw neat diagrams wherever necessary.

(3) âñ‘Ódp„ D‘ep¡Ndp„ guO¡gu k„opAp¡ s¡“p âQrgs A’®dp„ R>¡.
 Symbols used in the paper have their usual meaning.

(4) S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.
 Figures to the right indicate full marks of the question.

(5) “p¡“ âp¡Npd¡bg kpe„qV$qaL$ L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$p¡ R>p¡.
 Scientific calculator may be used.

Seat No.:

Student’s Signature

Q. 1.  “uQ¡ Ap‘¡g âñp¡“p L$p¡B ‘Z ‘p„Q“p Ars V|„$L$dp„ S>hpb Ap‘p¡. 5
 1. X$pBg¡[¼V²$L$ A¡V$g¡ iy„?
 2. rhÛys ^°yhuL$fZ (‘p¡g¡fpBT¡i“) “¡ ìep¿epres L$fp¡.
 3. rhÛys kk¡[àV$rbguV$u A¡V$g¡ iy„?
 4. Nacl õaqV$L$“¡ a¡k-k¡ÞV$f L¡$ bp¡X$u-k¡ÞV$f õaqV$L$ L$l¡hpe?
 5. â’d rb°gp¡B“ Tp¡““p¡ rhõspf iy„ R>¡?
 6. “p¡“-rârdV$uh eyr“V$ k¡g“u ìep¿ep Ap‘p¡.

Q. 2. (A) “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡L$“p¡ S>hpb Ap‘p¡.  7
 1. kprbs L$fp¡ L¡$ ^°yhuc|s rhÛyscpf q′ X$peBg¡[¼V²$L$dp„ A“¡ dy¼s rhÛyscpf (q) hÃQ¡ k„b„^ Ofphsy„
  kyÓ q′ = q(1– 

1
k

) R>¡ Äep„ K = X$peBg¡[¼V²$L$ AQmp„L$
 2. X$peBg¡[¼V²$L$ dpV¡$ Np¡k“p¡ r“ed kprbs L$fp¡.

 (B) “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡L$“p¡ S>hpb Ap‘p¡.  3
 1. 1.5 × l0

5 Þe|V$“/Ly$g„b suh°sp“p A¡L$ kdp“ rhÛys n¡Ódp„ 2 × 10
–8

 Ly$g„b-duV$f nZ“p¡ 
  Bg¡[¼V²$L$ qÜ^°yh d|L$hpdp„ Aph¡ R>¡. qÜ^°yh“¡ 0

0 
’u 180

0
 ky^u a¡fhhpdp„ L¡$V$gy„ L$pe® L$fhy ‘X¡$?

 2. X$pBg¡[¼V²$L$ k‘pV$u ‘f kudp“u ifsp¡ kdÅhp¡.

Q. 3. (A) “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡L$“p¡ S>hpb Ap‘p¡.  7
 1. rdgf A„L$p¡“y„ hZ®“ L$fp¡. õaqV$L$ An  X, Y A“¡ Z ‘f A“y¾$d¡ A„sR>¡v$p¡
  (∞,1,1) b“phsp àg¡“ dpV¡$ rdgf A„L$p¢ d¡mhp¡.
 2. õaqV$L$p¡ Üpfp sf„Np¡“p rhhs®“ dpV¡$ b°¡N r“ed“u QQp® L$fp¡.
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 (B) (b) “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡L$“p¡ S>hpb Ap‘p¡. 3
 1. eyr“V$ k¡g L¡$hu fus¡ b“phhp¡ s¡ kdÅhp¡.
 2. kpv$p O“õaqV$L$ dpV¡$ f¡kuâp¡L$g g¡V$uk kdÅhp¡.

ENGLISH VERSION

Q. 1.  Answer the following questions in brief: (Attempt any five) 5
 1. What is a dielectric?
	 2.	 Define	electric	polarization.
 3. What is electric susceptibility?
 4. Is a Nacl crystal called face-centered or body-centered?
	 5.	 What	is	the	range	of	first	Brillouin	Zone?
	 6.	 Define	non-primitive	unit	cell.

Q. 2. (a) Attempt any one of the following in details: 7

 1. Derive q′ = q(1– 
1
k

) where q′ is induced charge, q is free charge and k is dielectric 
constant.

 2. Derive the expression for Gauss's law in a dielectric.

Q. 2. (b) Attempt any one of the following.   3
 1. An electric dipole of moment 2 × 10

–8
 coulomb-meter is placed in a uniform electric 

	 	 field	of	intensity	1.5	×	l0
5
 newton/coulomb. How much work is done on turning 

  dipole from 0
0
 to 180

0
?

 2. Explain boundary conditions at the dielectric surface.

Q. 3. (a) Attempt any one of the following in details: 7
 1. Describe Miller indices. Obtain Miller indices for the plane making intercept 
  (∞,1,1) on the crystal axis X, Y and Z respectively.
	 2.	 Discuss	Bragg	law	for	diffraction	of	waves	by	crystals.

Q. 3. (b) Attempt any one of the following:   3
 1. Explain, how to construct unit cell.
	 2.	 For	simple	cubic	system,	find	out	reciprocal	lattice.


