
MJ-1364 
B.Sc. (Part-1I) 

lerm End Examination, March-April, 
20L4 

PHYSICS 

Paper I 

Relativity, Quantum Mechanics, Atomic 

Molecular and Nuclear Physics 

[Maximum Marks : 50 

[Minimun Pass Marks: 17 
Time: Three Hours] 

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

6T/Unit-I 

1. (a) 3HE-M O441-3huf 1. 

HHte frufta ztfay 
5 

218 JDB_x_(7) (Turn Over) 



(2) 

(3) Deduce the Einstein's mass-energy 
cquivalence equation 

10 

Write the postulates of Bohr's atomic moder 

and on the basis of this model, deduce the 
ify 5 formula of the radius of the th orbit and the 

Deduce the necessary formula for the energy of electron in the th orbit for 

hydrogen atom. length contraction of a rod moving with 

relativistic velocity. 
379aT/OOR 

370aT/OR (a) Is7a afTaaT fegia FHAIS 

6 
6+4 

AE A2h/2 

Explain the Heisenberg uncertainty 6) eilfea FuiaTm 
principle and prove that 

Explain the following: 
AE Ar2h/2 aVariation of mass with velocity 

(6) Gallilean transformation 

4 

4hT/Unit-II (m 9.1x10-3 kg. h 6.6x10-34 JS, 
2. 

e 1.6x10-9 C) 

218 JDB_*_(7) (Turn Over) 
218 JDB_ () 

(Continued) 



(4) 

Calculate the de-Broglie wavelength of an 
electron accelerated by 1 Kilo-volt 

(5) 

Explain the normalisation of wavve 
potential. 

function y. 
(m 9.1x10- kg, 
e 1.6x10C) 

h 6.6x10-34 Js, 

33T/Unit-IV 

F6T/Unit-III 

10 

What is Operator ? Deduce the operator values fafay 
of linear momentum P, angular momentum L Explain the pure vibrational spectra and 
and energy E. 

show that the vibrational energy states of 

diatomic molecule is quantized and 
reaTORR 

equidistant. Write transition rule of pure 

vibrational spectra. 

1 

Deduce the time dependent Schrodinger fifag 
wave equation. Write any three characteristics of Raman 

spectral lines. 
THTHT-6T 

HHGIERI 370T OOR 

218 JDB_X_(7) 218 JDB_*_(7) (Turn Over) 
(Continued 



(6) 

(1) 
() Packing Fraction 

(ii) Binding Energy 
10 

What is screening constant ? Explain it for 

sodium alkali atom and explain the fine 

structure of sodium D-line. 

F4T/ Unit-V 

. f saff737 Q HA V4TEr TT 
10 

Explain the Q-value of nuclear reaction and 

derive an expression for Q-value. 

374TOR 

fafeifiea FHTE: 3+3+4 

Explain the following 

() Mass Defect 
1,400 

218 JDB__(7) 
218_JDB_x_(7) 

(Continued) 



MJ-1365 

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

PHYSICS 

Paper -II 

Solid State Physics, Solid State Devices 

and Electronics 

[Maximum Marks: 50 Time: Three Hours] 

Note Answer all questions. The figures in the right 

hand margin indicate marks. 

F4TS/Unit-I 

1. (a) X f6U faad 4 3fHYT ? fu 

2d sin 0=na 5 

(Turn Over) 247 JDB_*_(7) 



(2) 

(3) 
What is meant by X-ray diffraction? 
Prove that for the strong reflection 

Calculate Einstein temperature of copper 
is whose Einstein frequency 

Bragg's iaw 2d sin 6= n. 
VE4.8x102 Hertz. 

h 6.6x10-34 Joule/second, 

k 1.38x10-23Joule/k 

5 
341/Unit-II 

Discus the cohesive energy of a solid. 
How is Madelung constant calculated 2 

5 
37TNaT OR 

What is Hall effect ? Obtain expression 

explain its for Hall voltage and 

significance. 5 

What is Dulong and Petit's law ? Deduce 
5 it by Classical theory and what are its 

limitations ? Draw diagram to represent the periodic 

potential experienced by an electron 

inside a metal, according to Kronig-Penny 
(6) ara fe 3ATSFE*A 3ATqfT VE= 4.8x1012 

5 
model. 

37YaT/OR h 6.6x10-34 Joule/second, 

k=1.38x1023Joulek 
(Turn Over) 247_JDB_*_(7) 

247 JDB_x_ 
(Continued) 



(4) 

(5) 

TT aT? NPN ifTEZ T 
10 

What is Transistor ? Explain the construction 

and operation of a NPN transistor with the 

help of proper diagram. 10 
Explain the Langevin's 
diamangnetism. Derive on expression for the 

magnetic susceptibility of diamagnetic 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. 

theory of 
E6T/Unit-IV 

4. f fà ? FHT feaT TTASrI 

10 
3/Unit-IlI 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? 

10 
379aT OR 

Deduce expressions for the concentration ol 
electron intrinsic 
Semiconductor. Hence show that in thermal 
cqunlibrium the product of electron and hole 
densities is independent of Fermi level. 

and holes in an 

342TOR 
247 JDB x_() 247 JDB_*_(7) (Turn Over) (Continued) 



(6) 
(7) 

What do you understand by load line in 

a transistor? What is meant by h 

narameters of a transistor ? State the 

(a) AND, OR 74T NOT ZT 
ta 

Explain the mechanism of AND, OR and 

NOT Gate. 

importance of h parameters. Explain the 

general theory of filter circuit. 

(h zif CB T TRT T 0.98 

TRT 12 HA I Z TR 

T 0.2 mA Ei, i HET TT fat 
() ABC+ ABC + ACB + BCA 

i) ABC+ ABC + ABC 

The current gain in CB mode of a 
(ii) A + AB 

transistor is 0.98 and leakage current is 

12 uA. If the base current is 0.2 mA, then Simply the followingS boolean 

find the collector current. expressions 

) ABC+ ABC + ACB + BCA 

34TS/Unit-V 
(i) ABC+ ABC+ ABC 

5. (a)-4PA ffiey 7T f (ii) A+ AB 

State and prove De Morgan's theorem. 

Explain the rule of Boolean algebra. 

379T/OR 

247_JDB_*_(7) 247_JDB_x_(7) 
(Continued) 1,400 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

