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U.G. 4th Semester Examination - 2021

PHYSICS
[HONOURS]
Generic Elective(GE)

Course Code : PHY-H-GE-T-2(C&D)

Full Marks : 20 Time : 1 Hour
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

Answer all the questions from selected Option.

OPTION-C
PHY-H-GE-T-2A
(Solid State Physics)
GROUP-A
1. Answer any five questions: I1x5=5
@~ Ao doss Tex wie ¢

a)  Explain Meissner effect in superconductivity.

Sfesifaieice WEFE de) Ry )|
b) State Curie-Weiss law.

TA-SREER A6 (12|
c) Define primitive cell and unit cell.
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d)

g)

h)

551/Phs

What do you mean by phonon?
Pl eTCe 6 (e

What is a Bravias lattice? What is the maximum
number of possible bravais lattice?

e Tiwd 2 TERy e aeiE FHiks
MR P9 ?

Differentiate conductors, semi-conductors and

insulators based on their energy bands.

sfa-oifba Tolm fofe s a2, sead e
SRR Wy N1 T F91

What do you mean by plasma oscillation and

plasma frequency?
e (e AR 2ATE FHAE TEI0e F CIRI2

Which one is the integral characteristic of all
matter among  diamagnetism  and

paramagnetism? Why?
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GROUP-B

2. Answer any one question : 5x1=5

@-@FE @B a4 Ted 7S ¢

a)

b)

551/Phs

What is meant by polarisation mechanism in
dielectrics. Discuss different polarization
mechanisms in dielectrics. 2+3
TR I (REFAe 2l 6T F @RI ?
TiR-3eA%S omitda [Rfen ereace afet sieTsa
N

Define specific heat and Debye temperature.
State Dulong-Petit law and comment on its
validity below room temperature. Plot the
variation of specific heat of solid with
temperature. 2+1+2
RS 9 @ (TR PR Al wie | Tek-
(o556 @it (14 @R I SPN@GIF [ 97 [l
A G A |

What are p-type and n-type semiconductors?

What do you mean by electrical conductivity
and mobility? Obtain the expression between
conductivity and mobility in an intrinsic
semiconductor. 1+2+2
515139 @3k @513 woifFIE) e Ayfes
sAfeaifeel g8 sfefieTsl wce I @RI ? 9o
frwm osifaaize sfaifzel gk sfeqerer [
A=A Flo T
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Answer any one question:

GROUP-C
10x1=10

@@ @FH 4 Tad 7S ¢

3. a)
b)
c)
551/Phs

Show that for a p-type semiconductor the Hall

. . 1
coefficient R, is given by R, =—.

pe
aF 152 IR o e @ @ @3
T-adE R, (el =0 R, L |
pe

Define residual resistivity for a
superconductor. Plot the resistivity vs

temperature for a superconductor.

G35 SfeaAiZaE G- @dEa Jewt e | i
SfeaFQIEE @idE I Sew! @12 S=e el |

Calculate the critical current which can flow
through a long thin superconducting wire of
aluminium of diameter 103m. [Critical

magnetic field for aluminium is 7.9x10° A/m)].

24+3+(15+15)+2

@36 10°m i@ Speffaiem ad ¢ 1=
sferRaE sias Wy e @]ifes Twh-a-al
fefa et | (TR &5-CrasrraaiRen 2o
7.9x10° A/m)
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b)

d)

551/Phs

Describe Langevin’s theory of paramagnetism
and obtain expression for susceptibility.
aitgferEs AAReEbans wg b FE a=)
AEHGREGT Sl o |

What are the limitations of this theory?

G2 O0gd SRl He

What is antiferromagnet?

SIFGRFCANISD 2

A magnetic material has a magnetization of
3500 A/m and flux density of 0.0046 Wb/m?.
Calculate the magnetizing field and relative
permeability of the material. 3+2+2+3
G (STHF AWl HIoNCBIRCE 3500 A/m &)
T 9% 0.0046 Wh/m? | & (BIFF (Fq Q<D
R GHAMICTR SACATE (Bres-cewre] ey T |

Explain internal-field in a solid dielectric.
435 7o TiREhS smitda Sreredel e ARETS
RN

Derive Clausius-Mosotti equation.
FORM-GIENTG e afew! e

What is the difference between Normal

dispersion and anomalous dispersion?

Aiel vggel @R AfoTEre Rugaa s gy
e
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d) Argon gas contains 2.7x10?° atoms/m’ at
0°C and at one atmospheric pressure. Calculate
the dielectric constant of the gas at this
temperature. [Diameter of Argon atom is 0.384
nm] 2+3+2+3
0°C TR 3% ARSI BICol SNFse Sl
2.7x10% atoms/m’ iAWY AT | G2 SIANAR
ET AACIPfes &< ol Tl |

OPTION-D
PHY-H-GE-T-2B
(Quantum Mechanics)
GROUP-A
1. Answer any five questions: 1x5=5

@I 2iofb ariF Ted wie ¢

a)

b)

551/Phs

Explain the terms Gyromagnetic Ratio and

Bohr Magneton.

SIREENAEGF Tole a3k (AT 6
sAfereriel = we |

What is the ground state energy of a one
dimensional quantum harmonic oscillator?
What does it imply?

GG GF-ANGF (FITIN AT WA CoT =&
Fo? @b & Fom e
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d)

g)

h)

551/Phs

What is meant by “entanglement”?

GGIISTEID F6100 1 (RN 2

Write down the quantum mechanical operators

for momentum P,, and kinetic energy T.

©qcd9 p,e difesfes T @ReN i
SGIERIENGE]

For two linear operators ¢, andfi prove that
(6, B]+[B.a|=0.

7 e WIS G GR P 9T T o I @
(6, B+ B =01

Prove that [&,p |=i%.

g S @ [R,p, | =in |

Calculate the normalisation constant for the

free particle wave function v (x)= A exp(ikx).

GEaiy fadiy N7 CAX-CAF(FT
v (x)=Aexp(ikx) sifafrowad @< felr sl |

What are the properties of a well behaved wave-

function?

GF I ST F F @ A
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GROUP-B

2. Answer any one question : 5x1=5

@@ @36 arF Ted wie ¢

a)

b)

551/Phs

What is Zeeman effect? Calculate Larmor’s
precessional frequency for H=1 Tesla
magnetic field. Now calculate normal Zeeman
splitting of a spectral line of wavelength 5000
A 243
fere aizrs 2 H=1 Gl (B9 (Fa LRGeS
el SRR GOl FoA1% aleiell 1 | @2 5000 A
O (S el IR e Al et Rreters
foefar el |

Write down the normalised ground state wave

function of a quantum harmonic oscillator.

Calculate <X>,<X2> and Ax for the ground
state. 243
G (PRGN 3w @l sAffre (o o
oo @1 | (STH-9rER & (x ), (x7) IR Ax
g7 W= e et

Write down the Schrodinger’s equation for

hydrogen atom. Apply separation of variable
technique to obtain radial and polar equations.
2+3
2RYIEH STNGT & @ifSgm AT @74
SRR AT AT SR TR (RGN G3%
CoAlaTre SFaerel e <weatl|
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Answer any one question:

GROUP-C
10x1=10

@@ @36 arF Ted wie ¢

3. a)
b)
c)
4 a)
551/Phs

A

Obtain expression for L_,L and L, in

Cartesian coordinate system.

FGPRE BAE L L, ¢ [, 97 &= wfeafe
[GRERS&I

Prove that [I:X,I:Z ]:[I:y,ff ]:[I:Z,I:Z ]:O
gl et 1 [ L0 ]=[L,.0 |=[L,.L* ]=0

Briefly discuss the Stern-Gerlach Experiment.

- AT FACFE DA ! |
3+3+4

A particle with mass m is in an one dimensional
box with perfectly rigid walls at x = —L/2 and
x = L/2. Write down the time independent
Schrodinger’s equation and solve it to obtain
the first three eigen functions and
corresponding energy eigen. Plot the eigen

functions.

CFE @I I GG 7 M 7Fl S «uifes
A SR TE eFe 7o x = —L/2 @38 x = L/2
(S SFS | 7o Fog IfgR T’ 74 @3k
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b)

d)

551/Phs

O3 LI (AL b SRS @ 7B
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Calculate the expectation value <x> and <p >

for the ground state.

(STR-ECH <x> R <p >-47 AGIH© 5T T el
el | (1+4+2)+(1+2)

What is meant by space quantization?

CoPT (PRIFGIRCE™ <eTce F (IR 2

Briefly discuss the L-S and J-J couplings.
AL G- AR (& -(& AT SICETIB el |

Explain Pauli’s exclusion principle.

sefera oiEe Ao i S

Using vector atom model determine the
possible values of the total angular momentum

of a d electron.

(ST 2T TTALF A2 IR A0 d BERGE
@5 Ffds sfox e Mmefe N st
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