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PaperCode: BS-104 Paper: AppHed Physics - 1 L T/ |C

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theary Examinations: 75 marks

Instruction for paper setter:

1. There should be 9 guestions in the term-end examirations question paper.

2, The first unit will be compulsony pnd cover the enlire ayllabus, This question will have Five sub-
paris, and the students will be required to arswer any THREE parts of 5 marks gach. This unit
will have & total welghtage ol 15 marks,

1. Apart from unit 1 which is computsory, the rest of the paper shall consist of 4 units as per the
syllabius, Every unil shall have Iwo questions covering the cormmespondiog unil ol the syllabus.
Howiever, the student shall be asked to attempt only one of the two guestions in the untt.
Inelivitdual guestionm may contaln up Lo 5 sub-garts £ sub-guestions. Each lalf chall have & marks
weightape of 15,

4, The gquesliorm are 0o be Tramed keeping in view (he leaming oulcormes of Db course! pajer.
The stardard / leyel of the questions to be asked should be at the level of the prescribed

Iexl bk,

5. The requirement of (scientific) calculators / log-tables / datz  tables may be specified i
iegidied.

Course Objectives:

1 To learn about the guantumn nature of reality.

i To learn about guantum statistics and 1t sianificance,

k1] To understand the structures of crystals.

4 To learn about the band theory of solids and properiies and characteristics of diades.

Cowrse Qutcomes (C0):

Cai Understand and appreciate the guantmn nalure of realily.

COz Urgheistant] gquantum statisticy ard ity shenificance,
Ca3 Understand Crystalline Structure.
Co4a Understand the bard theoty of solids and properties and characteristics of diodes,
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Limit |

Quantum Mechanics: Irtroduction: Wave particle duality, de Broglie waves, the esperiment of
Davissan and Germer, electron diffraction, physical nterpretation of the wave function, properties,
the wave packet, group and phase velocity, the incertainty principle . The Schriidinger wave equation
{10}, Eigan values and Eigen functions, expectation values, simple Eigen value problems - solutiom of
the Schrodinger's eguations for the free particle, the infinite well, the finite well, tunneling effect,
the scanning electron microscope, the guantum simple harmonic oscillator (qualitative), zer point
enefgy. [AHrs][T1,72)

Limie 11

Quantum Statistics: The need for statlstics |, statistlcal dstributions! Macvwell Boltzmann, Bose-
Einstein and Fermi-Dirac statistics, their comparisons, Fermions and Bosons, Applications of quantum
statistics: 1. Molecular spesd and energies in an ideal gas; 1. The Black body spectrum, the faillure of
classical statistics to give the correct eaplanations - Bose-Einstein statistics applied to the Black Body

radiation spectrum; Farmi-Dirac distribution, free electran theory, electronic speciiic heats, Fermi
energy and average energy; Dying stars, [8Hrs}[T1.T2]
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Wik I

Crystal Structure: Types of solds, Unit cell, Types of crystals, Translaten vectors, Lathice planes,
Miller indices, Shnple crystal streciuses, Inbetplanss spacing, Crystal sirecluare anadysis: Braeg’s Law,
Laue methad, Point defects: Schottcky and Franke! defects. [8HrE][T1.T2]

Uit 1Y

Band Theory of Solids: Origin of energy bands tn solids, motion of electrons in a periodic potential
the Kromig-Penny mocdel (Qualitative). Brillouin sones, eifecCive mass, metals, ssmi-conduclon and
Insulators and thedr enerdy band stioclures. Extrinsic and Intrinsc semicomducton, dopitg - Fermil
erergy for doped and undoped semiconductors, the p-n junction (energy band diagrams with Fermi
energy], the unbinged diode, Torward and reverse biated diodss - tuneed dindes, 2ener dinds, phato
diode its characteristics, LED [EHrE][TT,T2]

Textbooks:

1. Concepls of Madern Plysics JAIEIby Arthur Belier, Shabihil Makajan, and 5 Rl E|||.1ud|1|1|y..
Mohraw - Hill, Z017.

5 Moders Phiysics by Berrelh 5. Brane, Wiley, 2020
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