


UNIT-I 

SAHDAR PATEL UNIVERSITY 
Vallilbh Vidyat1.11:·u· 381!120 

B.Sc. (Semester- 4) 
Subject: Physics 

Course: USOtJ.CPHY"·%,. 2... 
Classical, Quantum and Solid State Physics 

(Four Credit Course -4 Hours per week) 

(Effective from June-2019) 

Inverse square law field, potential <llld Motion in a central force field 

Introduction, Law of gravitation;ll and clec:trostalic fon:es, Gravitation<ll and electrostiltic field~. •IIHI 

potentials, Lines of force and equipotential surf<1ces, Fields and potentials of dipole and quadrupol1•, 
Field equations, Equivalent one body problem, Motion in a central force field, Gennral featllr<'S of 
the motion, Motion in an inverse square law force fir.ld, Equation of orbit, Kepler's laws of planeta1y 
motion 

UNIT-II Formulation of the Schrodinger Equation 
Quant:~m theory of radiation: Introduction, Black body radiation, Wien's law, Hayleigh Je<Jn's law, 
Planck's radiation formula, Compton Effect, De Broglie's Hypothesis, The motion of a free Wdv(• 
packet: Classical approximation and uncertainty principle, Uncertainties introduced in th1~ process of 
measurement, Approximate classical motion in slowly varying fields, The Schrodinger Equation: II 
free particle in one dimension, Generalization to three dimensions, The operator correspondence 
and the Schrodinger equation for a particle subject to forces, Physical Interpretation and Condition 
on ~= Normalization and probability interpretotion, Non-norrnalizable wave functions wnd box
normalization, Conservation of probability, Expectation value and Ehrenfest's theorem, Admissibility 
conditions on the wave function 

UNIT-Ill Crystal Physics and X-Ray Diffraction 
Introduction, Lattice points and space lattice, The basics and crystal structure, Unit Cells and lattice 
parameters, Unit Cell versus Primitive Cell, Crystal systems, Crystal symmetry, The twenty three 
symmetry elements in a cubic crystal, Combination of symmetry elements, Rotation-Inversion axis, 
Translation symmetry elements, Space groups, The Bravais space lattices, Metallic crystal 
structures(sc, bee, fcc, hcp), Relation between the density of crystal materials and lattice constant in 
a cubic lattice, Other cubic structures, Directions planes and Miller Indices, Important features of 
Miller indices of crystal planes, Important planes and directions in a cubic crystals, Separation 
between lattice planes in cubic crystal 

UNIT-IV Interatomic Forces and Bonding in Solids 
Introduction, Force between atoms, Cohesion of atoms and cohesive energy, Calculation of cohesive 
energy, Bonding in solids, Ionic bonding, Bond energy of NaCI molecule, Calculation of lattice energy 
of ionic crystals, Calculation of Madelung constant of ionic crystals, Calculation of repulsive exponent 
from compressibility data, The Born-Haber cycle, Properties of ionic solids, Covalent bond, 
Saturation in covalent bond, Directional nature of covalent bond, Hybridization, Properties of 
covalent compounds, Metallic bond, Properties of metallic crystals, Intermolecular bonds, Dispersion 
bonds, Dipole bonds, Hydrogen bonds, Van der Waals bonding, Atomic size, Ionic radii, Empirical 
ionic radii, variation of ionic radii, Covalent radii, Metallic radii, Vander Waals radii 

Text Books: 

1. Introduction to Classical Mechanics 
R G Takwale and P S Puranik 
Tata McGraw Hill Education Pvt Ltd. 

2. Atomic Physics 
J B Rajam (Reprint 2002), S Chand & Co. Ltd. 
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3. II Textbook ul tludntunl Mt·ch.mics 
PM Mathf'w•; <~lid I< VPilkdl!'~dll, (2'"J I dition), 
Tatd McC•r<~w Hill, Nr'w UP!IIi 

4. ~olid ~ldlt• l'hy•;ir!. 

S 0 Pill;d, (/'It t:dition), Nt•W llgt• lntPrlliiliotl<li l'ilblisiH'I 
5. Solid Stat\• l'hy•;ir~. 

M II Wdhdb, (2'"1 Edition), N<li'05d Publi5hinE l·lou'it'. 

Hefcrcncc Books: 

1. Classie<ll Mechanics 

Herbert Goldstein, Charl<·~s P. Poole and John Safko 
Third l·ditiotl, Pearson 

2. Classical Mt•chanics 

Aruldhas, PHI Learning Pvt Ltd, New Delhi 
3. Concepts of Modern Physics, 

Arthur Baiser 
Tata McGraw Hill, New Delhi 

4. Introduction to Quantum Mechanics 
David J Griffiths, Second Edition, Pearson 

5. Quantum Mechanics Theory and applications 

Ajoy Ghatak nnd S Lokanathan, McMillan Publishers India Limited, Delhi 
6. Introduction to Solid State Physics 

C Kittel, (7' 11 Edition) Wiley Eastern Ltd. 
7. Elements of Solid State Physics 

J P SrivastavaPrentice-Hall of India 
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SARDAR PATEL UNIVEHSITY 
V;JII;Iilh Vidy;maeur" 388 120 

B.Sc. (Semester- 4) 

Subject: Physics {Practical) 

Course No. US04CPHY~3 

(Two Credit Course -4 Hours per week) 

(Effective from June-2019) 
List of Practical: 

l. Determination of 'g' by Kaler's pc•ndulum (variable disldtln~) 
2. Characteristics of FET 
3. Study of a Hartley Oscillator 
4. Study of a Colpitts Oscillator 
5. Frequency Response of RC Coupled amplifier (with ncg •. ltive feedback) 
6. Inductance L by Anderson's Bridee 
7. Study of L-C-H parallel resonance circuit 
8. Hybrid parameters of a BJT ( CE configuration) 
9. Verification of Stefan's law 

10. Numerical Integration 

Note: To provide flexibility up to the maximum of 20% of total experiments can be replaced/ 
added as per the availability of local facilities of the college. 

Books Recommended: 
1. Advanced Practical Physics for students 

B L Wosnop and H T Flint 
Methuen and Co. Ltd., London 

2. B.Sc. Practical Physics 
C L Arora 
S.Chand & Co. Ltd., New Delhi 

3. Advanced Practical Physics 
M S Chauhan and s P Singh 
Pragati Prakashan, Meerut 

4. Advanced Practical Physics 
S L Gupta and V Kumar 
Pragati Prakashan, Meerut 
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list of Practical: 

SARDAR PATEL UNIVERSITY 
v~ll~bh Vidy~n<•ear- 388 120 

[l.Sc. (Semcst<~r- 4) 

Subject: Physics (Practical) 

(Two Credit Course -4 Hours per week) 

(Effective from June-2019) 

1. Miller Indices using X-Ray diffraction pattern 
2. de-Broglie Relation using electron diffraction pattern 
3. Wave length of a monochromatic light •;.: using double slit method 
4. Study of a Thermocouple 
5. Wave length of a monochromatic light '/...'using Lloyd's mirror· 
6. Cauchy's Constants 
7. Absorption co-efficient of liquid using photocell 
8. Identification of chemical elements using absorption spectra 
9. To study double refraction in Calcite OR Quartz prism 
10. Error analysis 

Note: To provide flexibility up to the maximum of 20% of total experiments can be repi<Jced/ 

added as per the availability of local facilities of the college. 

Books Recommended: 

1. Advanced Practical Physics for students 
B L Wosnop and H T Flint 
Methuen and Co. Ltd., London 

2. B.Sc. Practical Physics 
C LArora 
S.Chand & Co. Ltd., New Delhi 

3. Advanced Practical Physics 
M 5 Chauhan and S P Singh 
Pragati Prakashan, Meerut 

4. Advanced Practical Physics 
S L Gupta and V Kumar 
Pragati Prakashan, Meerut 
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