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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 6th Semester Examination, 2021

PHSGDSE03T-PHysIcs (DSE2)

SOLID STATE PHYSICS

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfer T F0Z FIMo Q"Y/VW fac T
Candidates should answer in their own words AT [NCST ©IRNF TR TG AT M
and adhere to the word limit as practicable. s R

Question No. 1 is compulsory and answer any fwo from the rest
SR Pl RMTF @3 T @ (ATF (A-(FE 76 2T Ted wie

I. Answer any ten questions from the following: 2x10 =20
feafere @-iel 7if5 eltea Teq wies

(a) A crystal plane makes intercepts of 1, 2, and 0.5 A on the crystallographic axes of
a simple cubic crystals with a:b:c=1:1:1. Determine the Miller indices of this
plane.

@3 IHE TWPPS @FANCH (a:b:c=1:1:1) @FAFN-TFFRIFTS @A G OER
@Ok (intercepts) Z& TG 1, 2 @R 0.5 A1 92 oo e sl e sa@n

(b) Show how to construct the first Brillouin zone for a square lattice.

GEa ?Iﬂiisiw ifo-aa e f{eent Siwee (Brillouin zone) FTOIE 454 41 AT
8|

(¢) Why X-rays are useful in observing the crystal diffraction?
N RS AL TR &) 9F-70 (T TN 2
(d) How is dielectric constant related to electric susceptibility?
HANAPTET 75 FreiR ofbe 2o 7 7=IfFs 9
(e) Find the dimension of atomic polarizability.
ARN<IIF el (atomic polarizability)-@3 Siat Ay Fcat
(f) What is phonon?
Gl 9
(g) What do you mean by an intrinsic semiconductor and an extrinsic semiconductor?
FI (intrinsic) SRR @ TSI (extrinsic) LR F67C0 F @I 9
(h) What do you mean by a ‘hole’?
‘R IS I A 2
(1) Mention the main structural characteristics of crystalline solids.

@FANTS e Wil i slowsre @RIl Sra Sl

6279 1 Turn Over



CBCS/B.Sc./Programme/6th Sem./PHSGDSE03T/2021

Q)

(k)

M

(m)

(n)

(0)

2. (a)

(b)

(c)

3. (a)

(b)

(©)

6279

What is a unit cell?

@3 @ (unit cell) I 2

State Bragg’s law of diffraction.

FIe-93 I8 g [ F@M

What is the ferromagnetic Curie temperature?
SRICHIFT (ferromagnetic) $H Sl F ¢

Draw a typical hysteresis curve for a ferromagnetic substance.

@36 SFEHTEF (ferromagnetic) 2Mitdd s+l “RESEPPT (hysteresis) @12 S

The primitive translation vectors of a two dimensional lattice are @ =2i + ; and

b= 3 . Determine its reciprocal lattice.

@i fewifes siba-9 (e e (@Fa%fel (primitive translation vectors) Z&
=2+ aR b =3 | 3 {oFe GA- (reciprocal lattice) 47 el
State Dulong-Petit law.

ToR-(AATO5 ais Rgw el

Show that the reciprocal lattice vector G is normal to the plane (hkl).

mae @, RoAe-efBa (839 (reciprocal lattice vector) G & (hkl) ST &7 &9 |

Deduce the phonon dispersion relation for a linear monoatomic chain using the
mass-spring model.

@RS 97T Tl (linear monoatomic chain)-dd &« ©F € FRek-@3 elfewmo!
AR IR i {vgae 7% (5 (dispersion relation) 4%

What is diamagnetism? Why diamagnetic materials have negative magnetic
susceptibility?

fSaebIayg S ¢ ToqeIee “Mida GIF &9ere! AeSF & (& 9

Determine the inter-planar spacing for a simple cubic lattice with lattice constant
1.8 A for (110) planes and (111) planes, respectively.

I 77 IwPIFhe eibo-aF eibH-aa 1.8 A 20eT TG (110) wopig € (111)
CEPTCRE T SITSAIT TG el S

Draw typical dispersion curves for acoustic and optical phonons for ¢ — 0 in one
dimension.

GFNfEF (FCT ¢ > 0-99 & FHHE ¢ FAfbFer @Fiaw-aa sl RKogae
@ifba Sifc

The magnetic field strength in a piece of metal is 10° A/m. Find the flux density
(B) and the magnetization (M) in the metal. Assume that the magnetic

susceptibility of the metal is —0.5x107 .

@I 4TS (519 (FQ2RET 10° A/m| 93 4190e FIF-T9 (B) € 75 (M) e
FEN 4@ M8 4gfa G ket — 0.5%107 1
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4. (a) A potassium crystal has a body-centered-cubic (bcc) lattice where each unit cell
contains two K atoms. Density of K is 0.856 g/cm’ and its atomic weight is 39.1.
Calculate the lattice constant.

IR Nt IR (2-FUF TNPIPIS (bee) A IR 2T @I (@I N0
b @ K #7901 K-a3 779 0.856 g/em’ @R Al @ 39.11 eifoA-a (o
ey

(b) Derive an expression for the temperature dependence of the paramagnetic
susceptibility using the quantum theory.

Tpol T ZRIGTFS ~MItdd (I ekeel (el feq T3 wix At fAef e
(c) What do you mean by a forbidden energy gap?
T =if& oieet (forbidden energy gap) J@10® FI NG 9

5. (a) Explain with the help of energy band diagrams the difference between metals and
insulators.

#f&-ifb (energy band)-97 Hrad AR AR © AT 21w F FCA |

(b) Find the specific heat of a solid following Dulong and Petit. State the assumptions
made in Einstein’s theory of specific heat of a solid.

TR @R (oif55-aq SpRce FPw smicdd wieeifEe oot fafr s FPw smitda
IS ©l7 TR HZPbiea-97 ©red TPl [ige Fe

(c) State Curie-Weiss law for ferromagnetism. Hence plot the ferromagnetic
susceptibility as a function of (T'~T,)™" for T >T,.

SRCHIFFOR FEH-©I2H @b [Fe F@E @I *QF T >7,-99 & (T-T,)"' -a7
AT [N SRS 2O @7eba wic|
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N.B.:

Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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