
MJ-1364 

B.Sc. (Part-III) 
Term End Examination, March-April, 2022 

PHYSICS 

Paper -I 
Relativity, Quantum Mechanics, Atomic 

Molecular and Nuclear Physics 

Time Three Hours] [Maximum Marks: 50 
[Minimum Pass Marks : 17 

Note Answer all questions. The figures in the right-
hand margin indicate marks. 

3hT/Unit-I 

1. (a) ATE H-t HgTT . 
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(2) 
(3 

Deduce the Einstein's mass-cnergy 

equivalence equation. 
10 

Write the postulates of Bohr's atomic model 
and on the basis of this model, deduce the 
formula of the radius of the nth orbit and the 
energy of electron in the nth orbit for 

Deduce the necessary formula for the 
hydrogen atom. 

length contraction of a rod moving with 

relativistic velocity. 372aT/ OR 

37eaT OR (a) IaM afraaI fagia HHTS 

6 frafafaa FHTST: 6+4 

AE Ar2h/2 

Explain the Heisenberg uncertainty 6)Teifer viam 
principle and prove that 

Explain the following 

AE A2 h/2 (a)Variation of mass with velocity 

(6) Gallilean transformation (6) 1 fet atrz fava afta dHa 
A FT/Unit-1I 

(m 9.1x10-3l kg. h 6.6x10-34 JS, 
2. 

e 1.6x10-19 C) 
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(5) ( 4) 

Explain the normalisation of wave Calculate the de-Broglie wavelength of an 

function y. electron accelerated by 1 Kilo-volt 

potential. 
TUnit-IV h 6.6x1034 JS, (m 9.1x10-31 kg, 

e-1.6x10-1 C) 
4. 

T/ Unit-III 

10 
1 fefaqi 

What is Operator ? Deduce the operator values 

Explain the pure vibrational spectra and of linear momentum p, angular momentum L 

show that the vibrational energy states of and energy E. 

diatomic molecule is quantized andd 

3TYaT/ OR equidistant. Write transition rule of pure 

vibrational spectra. 

ff4a fau 

Deduce the time dependent Schrodinger fenfiay 
wave equation. 

Write any three characteristics of Raman 

(6) TiT spectral lines. 

3 37uaT OR 
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(6) (7) 

(ii) Packing Fractior 

(ii) Binding Energy 
10 

What is screening constant ? Explain it for 

sodium alkali atom and explain the fine 

structure of sodium D-line. 

FhTUnit-V 

5. 

10 

Explain the Q-value of nuclear reaction and 

derive an expression for Q-value. 

araT OR 

faffea FATE 3+3+4 

Explain the following 

() Mass Defect 
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MJ-1365 
B.Sc. (Part-III) 

Term End Examination, March-April, 2022 

PHYSICs 

Paper II 

Solid State Physics, Solid State Devices 
and Electronics 

Time: Three Hours] [Maximum Marks : 50 

Note Answer all questions. The figures in the right-
hand margin indicate marks. 

6T/Unit-I 

1. (a) X fr faada 3fNT? fHz 

2d sin nd 5 
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(2) (3) 

What is meant by X-ray diffraction ? Calculate Einstein temperature of copper 

whose Einstein frequency Prove that for the strong reflection 1S 

Bragg's law 2d sin 0 = nd. VE 4.8x1012 Hertz. 

h 6.6x10-34 Joule/second, 

k 1.38x10-23Joule/k 

5 

3/Unit-II 
Discus the cohesive energy of a solid. 

2. (a) ETA TYT fÀ 76 ? zia atrè 2 
How is Madelung constant calculated? 

3rraT OOR 

What is Hall effect ? Obtain expression 

for Hall voltage and explain its 
5 significance. 

What is Dulong and Petit's law ? Deduce 

it by Classical theory and what are its 

limitations? 

Draw diagram to represent the periodic 
potential experienced by an electron 

(b) ai feq STR qf v= 4.8x1012 
inside a metal, according to Kronig-Penny 

h 6.6x10-34 Joule/second, model 

k 1.38x10-23Joule/k 3reraT OR 
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(4) (5) 

zifarrer rAT? NPN zifTZ7 T T 77 

10 

What is Transistor ? Explain the construction 
and operation of a NPN transistor with the 
help of proper diagram. 

10 

Explain the 
diamangnetism. Derive 
magnetic 
substance and hence show that the magnetic 
susceptibility of diamagnetic substance is 
negative and its does not depend on the 
temperature and the intensity of magnetic field 

applied. 

Langevin's theory of 34hT/ Unit-IV 
expression for the 

susceptibility of diamagnetic 4. 

-T STT5AT t2 10 

F61/Unit-III 
What is an oscillator? Explain its principle 
explain when does a feedback amplifier 
behave as an oscillator? Obtain Barkhausen 

condition in this reference. What are the basic 

requirements for an oscialltor 2 
10 

372TOR 
Deduce expressions for the concentration of 

electron and holes in an intrinsic 
semiconductor. Hence show that in thermal 
equilibrium the product of electron and hole 
densities is independent of Fermi level. 

5 37e4TOR 
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(6) (7) 

What do you understand by load line in (a) AND, OR 741 NOT 3R fKafafu 
a transistor ? What is meant by h TFTATETI 5 

parameters of a transistor? State the 
Explain the mechanism of AND, OR and 

importance of h parameters. Explain the 

general theory of filter circuit. 
NOT Gate. 

(6) zifst CB faT TRT TY 0.98 

77 T 12 uA I af 3neTR 

TT 0.2 mA EI, a iuTEi ATRT fa-t ) ABC + ABC + ACB+ BCA 

T? (i) ABC+ ABC+ AB� 
The current gain in CB mode of a (ii) A + 
transistor is 0.98 and leakage current is 

Simply the following boolean 
12 A. If the base current is 0.2 mA, then 

expressions 
find the collector current. 

() ABC+ ABC + ACB +BCA 

F61/Unit-V (i) ABC+ ABC+ABC 

5. (a)Í-H (iin) A+AB 

tf 
State and prove De Morgan's theorem. 

Explain the rule of Boolean algebra. 

3HrTOR 

1,400 
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