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B.Sc. Programme 6th Semester Examination, 2021 

PHSGDSE03T-PHYsIcs (DSE2) 

SOLID STATE PHYSICcs 

Time Allotted: 2 Hours 
Full Marks: 40 

The figures in the margin indicatefull marks. 
Candidates should answer in their own words 
and adhere to the word limit as practicable. 

Question No. 1 is compulsory and answer any two from the rest 

1. Answer any ten questions from the following: 2x10 20 

(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. 

CaPeR (intercepts) TYTPTA 1, 2 90.5 ÅI 6 fTA 59 A ota 
(b) Show how to construct the first Brillouin zone for a square lattice. 

(c) Why X-rays are useful in observing the crystal diffraction? 

(d) How is dielectric constant related to electric susceptibility? 

(e) Find the dimension of atomic polarizability.
TART R I (atomic polarizability)-97 AAT A t 

( What is phonon? 

(g) What do you mean by an intrinsic semiconductor and an extrinsic semiconductor? 
N (intrinsic) *fTs **d (extrinsic) éeT re& aT? 

(h) What do you mean by a "hole? 

() Mention the main structural characteristics of crystalline solids. 
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) What is a unit cel1? 

9 (unit cel)T ? 

(k) State Bragg's law of diffraction. 

() What is the ferromagnetic Curie temperature? 

57 (ferromagnetic) 1? 
(m) Draw a typical hysteresis curve for a ferromagnetic substance. 

9316 757 (ferromagnetic) A T REAA (hysteresis) R itST 

(n) The primitive translation vectors of a two dimensional lattice are �= 2i+j and 

b =3j.Determine its reciprocal lattice.

II Aa a-4a CAf *a1 SIeA (primitive translation vectors) * 

d 2 +j aR B =3j1 a (reciprocal lattice) at 
(o) State Dulong-Petit law. 

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

ste 7, fatU-PTÍBA cE (reciprocal lattice vector) � m (hki) ra Ba 

(b) Deduce the phonon dispersion relation for a linear monoatomic chain using the 
mass-spring model 

4 

CahR 9AIF (linear monoatomic chain)-9a 9 Per-ga fean 
ATA R d (dispersion relation) Atu *at 

(c) What is diamagnetism? Why diamagnetic materials have negative magnetic 
susceptibility? 

1+2 

3 3. (a) Determine the inter-planar spacing for a simple cubic lattice with lattice constant 

1.8 A for (110) planes and (111) planes, respectively. 
IAI AT d7-9 PUTD- 1.8 Å zA YETTA (1 10) 9 (111) 

(b) Draw typical dispersion curves for acoustic and optical phonons for q 0 in one 
dimension. 

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

susceptibility of the metal is - 0.5x10. 

T1 TYTe 5* ETT 10* A/m TgTe FT3-TT (B) 7 (M) A 

2 6279 



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

3 4. (a) A potassium crystal has a body-centered-cubic (bec) 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. 

TT K AI K-93 TAY 0.856 g/cm 9R RAT Fy 39.11 y0- 

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

2 (c) What do you mean by a forbidden energy gap? 

RR 9 (forbidden energy gap) I KIAÍ? 

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

2+2 (b) Find the specific heat ofa solid following Dulong and Petit. State the assumptions 
made in Einstein's theory of specific heat of a solid. 

2+1 () State Curie-Weiss law for ferromagnetism. Hence plot the feromagnetic 

susceptibility as a function of (T-T)for T>T. 

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). Studenits are strongly advised not to submit multiple 
copies of the same answer script 
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