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Code  Subject Title  Cr. Hrs  Semester 

PHY‐101  Elementary Mechanics  3  I 

Year  Discipline 

1  Physics 
 
Vector derivatives and operations, divergence theorem, Stokes’ theorem, particle dynamics 
with emphasis on effect of frictional and drag forces on motion, non-inertial frames and 
pseudo forces, work-energy theorem, conservative and non-conservative forces, two particle 
and many-particle systems, centre of mass of solid objects, momentum changes in a system 
of variable mass. 
Collisions in the center-of-mass reference frame, rotational dynamics with emphasis on 
Parallel-axis theorem, moment of inertia of bodies of various shapes, combined rotational and 
translational motion. 
Angular momentum, angular velocity and stability of spinning objects, gravitational effect of 
a spherical mass distribution, Kepler’s laws of planetary motion. 
 
Books Recommended: 

Physics Vol. I  by Resnick, Halliday and Krane, 4th Edition, John Wiley and Sons Inc, 
New York, 1992. 
Physics Vol. I  by Resnick, Halliday and Krane, 5th Edition, John Wiley and Sons Inc, 

New York, 2002. 
Fundamental of Physics by Halliday Resnick and Krane, 5th Edition, John Wiley and 
Sons Inc, New York, 1999. 
University Physics 8th Edition by Sears, Zemansky and Young, Addison-Wesley, 
Reading (MA), USA, 2000. 
Physics  by Alonso and Finn: Addison-Wesley, Reading (MA), USA, 1999. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐102  Waves, Oscillations and Optics  3  I 

Year  Discipline 

1  Physics 
 
Simple and damped harmonic oscillations, forced oscillations and resonance, mechanical 
waves, traveling waves, wave equation and power and intensity in wave motion, principle of 
superposition, Doppler effect of sound waves. 
Interference from thin films, Michelson interferometer, Fresenel’s biprism and its use, 
diffraction from multiple slits, diffraction grating, X-ray diffraction and structure of matter, 
polarization, description of polarization states, rotation of plane of polarization, holography. 
 
Books Recommended: 

1. Physics Vol. I & II (extended) by Resnick, Halliday and Krane, 4th Edition, John 
Wiley and Sons Inc, New York, 1992. 

2. Physics Vol. I & II by Resnick, Halliday and Krane, 5th Edition, John Wiley and Sons 
Inc, New York, 2002. 

3. Fundamental of Physics by Halliday Resnick and Krane, 5th Edition, John Wiley and 
Sons Inc, New York, 1999. 

4. University Physics 8th Edition by Sears, Zemansky and Young, Addison-Wesley, 
Reading (MA), USA, 2000. 

5. Physics  by Alonso and Finn: Addison-Wesley, Reading (MA), USA, 1999. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐103  Electricity and Magnetism   3  II 

Year  Discipline 

1  Physics 
 
Electric field of continuous charge distributions, dipole in an electric field, Applications of 
Gauss’ law, calculating the field from the potential, capacitor with dielectric, electric current 
density and Ohm’s law, semiconductors and superconductors, magnetic force on a charged 
particle, magnetic force on a current, torque on a current loop, magnetic dipole, Biot-Savart 
Law, Ampere’s law, Faraday’s Law, Lenz’s Law, motional E.M.F, induced electric fields, 
Gauss’ law for magnetism, origin of atomic and nuclear magnetism, magnetization, magnetic 
materials, induced magnetic fields and displacement current, Maxwell’s equations, generating 
an electro-magnetic wave, traveling waves and Maxwell’s equations, energy transport and the 
Poynting vector. 
 
Books Recommended: 

Physics Vol. II (extended)  by Resnick, Halliday and Krane, 4th Edition, John Wiley and 
Sons Inc, New York, 1992. 

Physics Vol.II  (extended) by Resnick, Halliday and Krane, 5th Edition, John Wiley and 
Sons Inc, New York, 2002. 

Fundamental of Physics by Halliday Resnick and Krane, 5th Edition, John Wiley and 
Sons Inc, New York, 1999. 

University Physics 8th Edition by Sears, Zemansky and Young, Addison-Wesley, Reading 
(MA), USA, 2000. 

Physics  by Alonso and Finn: Addison-Wesley, Reading (MA), USA, 1999. 
 

 

 



BS (4 Years) for Affiliated Colleges 

 

Center for Undergraduate Studies, University of the Punjab          5 

 

Code  Subject Title  Cr. Hrs  Semester 

PHY‐104  Thermodynamics and Kinetic Theory   3  II 

Year  Discipline 

1  Physics 
 
Kinetic theory of the ideal gas, work done on an ideal gas, internal energy of an ideal gas, 
intermolecular forces. 
Statistical mechanics, statistical distribution and mean values, distribution of molecular 
speeds, distribution of energies, Brownian motion. 
Heat and Thermodynamics; heat, different theories of heat, specific heat, gram molecular 
specific heat, laws of thermodynamics, Zeroth law, first law, second law, third law of 
thermodynamics, reversible and irreversible processes, indicator diagram, entropy, law of 
increase of entropy, temperature-entropy diagram, Maxwell’s thermodynamics relations, 
TDS equations, Clapeyron’s equation, entropy and second law of thermodynamics, reversible 
and irreversible processes, second law of thermodynamics, Carnot Cycle, Carnot engine, 
thermodynamic temperature scale, entropy, low temperature physics. 
Thermoelectricity, Seebeck effect, Peltier effect, thermocouple. 
 
Books Recommended: 

1. Physics Vol I.&II (extended)  by Resnick, Halliday and Krane, 4th Edition, John Wiley 
and Sons Inc, New York, 1992. 

2. Physics Vol I &II  (extended) by Resnick, Halliday and Krane, 5th Edition, John Wiley 
and Sons Inc, New York, 2002. 

3. Fundamental of Physics by Halliday Resnick and Krane, 5th Edition, John Wiley and 
Sons Inc, New York, 1999. 

4. University Physics 8th Edition by Sears, Zemansky and Young, Addison-Wesley, 
Reading (MA), USA,  

5. 2000. 
6. Physics  by Alonso and Finn: Addison-Wesley, Reading (MA), USA, 1999. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐111  Physics‐I (Mechanics & Optics)  3  I 

Year  Discipline 

1  Chemistry‐II, Mathematics‐I, Statistics‐I 
 
Mechanics Vector Operations 
Vector in 3 dimensions; Vector derivatives and operation; Gradient, Divergence and Curl of a 
vector; Divergence Theorem; Stokes Theorem.  
Particle Dynamic 
Advanced application of Newton’s laws Dynamics of Uniform motion; Equations of motion; 
Time dependent forces; Effect of drag forces on motion; Non inertial frames and pseudo 
forces; Non inertial frames and Pseudo forces; Limitations of Newton’s Laws.  
Work, Energy and Power 
Work done by a constant force, work done by a variable force (1-dimensions); Work done by 
a variable (2-dimension) Work energy theorem, General proof of work energy theorem. 
Power: Reference Frames.  
Conservation of Energy 
Conservative, and non conservative forces; One dimensional conservative system; 2,3 
dimensional conservative system; Conservation of energy in a system of particles system two 
practical system. Center of mass of solid object; Momentum changes in system of variable 
mass.  
Collisions 
Inelastic collision conservation of momentum during collision in center of Mass reference 
frame.  
Rotational Dynamics 
Angular momentum; angular velocity; Overview of rotational Dynamics; Parallel axis 
theorem; Determination of momentum of interstice of various shapes; Rotational dynamics of 
rigid bodies; combined rotational and transitional motion. Stability of spinning objects, the 
spinning Top.  
Gravitation 
Review of basic concepts of gravitation. Gravitational effect of a spherical mass distribution; 
Gravitational Potential Energy; Gravitational field & potential; Universal Gravitational Law.  
Bulk Properties of Matters 
Elastic Properties of Matter; Fluid Statistics; Fluid Dynamics; Bernoulli Equation; Viscosity.  
Optic Topic 
Nature of light; Light as an Electro magnetic wave; Interference; Adding of Electromagnetic 
wave using phasors; Interference from thin films; Michelson Interferometer; Fresnel Biprism 
and its use; Diffraction; Diffraction from multiple slits; Diffraction grating; Holography; 
Polarization; Description of polarization states; Rotation of plane of polarization.  
 
Recommended Books:  
1. Physics Vol. I & II (extended) by Resnick, Halliday and Karne, 4th and Sons Inc, New 

York. 
2. Fundamentals of Physics by Halliday Resnick and Krane, John Wiley and Sons Inc, 

New York. 
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3. University Physics 8th Edition by Sears, Zemansky and Young, 
Addison – Wesley, Reading (MA), USA 

4. Physics by Alonso and Finn; Addison-Wesley, Reading (MA) USA. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐112  Physics Lab‐I (Mechanics & Optics)  1  I 

Year  Discipline 

1  Chemistry‐II, Mathematics‐I, Statistics‐I 
 
1. Surface tension by capillary rise.  
2. Study of compound pendulum and estimate of value of ‘g’ 
3. Elastic constants by spiral spring  
4. Modulus of rigidity by dynamic method and static method of Maxwell’s Needle.  
5. Spring Constant by static and dynamic method. 
6. Modulus of rigidity by dynamic method.  
 
Recommended Books:  
1. Physics Vol. I & II (extended) by Resnick, Halliday and Karne, 4th and Sons Inc, New 

York. 
2. Fundamentals of Physics by Halliday Resnick and Krane, John Wiley and Sons Inc, 

New York.  
3. University Physics 8th Edition by Sears, Zemansky and Young, Addison – Wesley, 

Reading (MA), USA.  
4. Physics by Alonso and Finn; Addison-Wesley, Reading (MA) USA.   
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐113  Physics‐II (Waves & Oscillation)  3  II 

Year  Discipline 

1  Chemistry‐II, Mathematics‐I, Statistics‐I 
Harmonic Oscillations: 
Simple harmonic oscillation (SHM); Application of S H M; S H M and uniform circular 
motion, combinations of Harmonic motion Damped Harmonic Motion.  
Wave Topic:  
Mechanical waves; Traveling waves; Waves speed; Waves equation; Power and intensity in 
wave motion; Principle of superposition. (Basic ideas);  
Sound Topic:  
Beats Phenomenon; Doppler Effect.  
Thermodynamics and Kinetic Theory of Gases:  
Kinetic theory of the ideal gas, wok done on an ideal gas internal energy of an ideal gas 
Intermolecular forces. 
Statistical Mechanics:  
Statistical, Distribution and Mean values; Distribution of molecular speeds; Brownian 
motion.  
Heat: Review of previous concepts; First law of Thermodynamics; Transfer of heat;  
Entropy and Second law of Thermodynamics: 
Reversible and irreversible Process, Second Law; Cycle; Carnot engines Thermodynamic 
temperature scale; Entropy; Joule – Thomson effect   
 
Recommended Books:  
1. Physics Vol. I & II (extended) by Resnick, Halliday and Karne, 4th and Sons Inc, New 

York. 
2. Fundamentals of Physics by Halliday Resnick and Krane, John Wiley and Sons Inc, 

New York.  
3. University Physics 8th Edition by Sears, Zemansky and Young, Addison – Wesley, 

Reading (MA), USA. 
4. Physics by Alonso and Finn; Addison-Wesley, Reading (MA) USA.   
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐114  Physics Lab‐II (Waves & Oscillation)  1  II 

Year  Discipline 

1  Chemistry‐II, Mathematics‐I, Statistics‐I 
1. Thermo-Couple, Thermal e.m.f. and temperature diagram.  
2. Determination of ‘J’ Electrical Method (Calendar and Barnes Method) with compensation 

for heat loss.  
3. Velocity of Sound by Kundt’s tube.  
4. Frequency & A.C. mains by Sonometer. 
5. Frequency & A.C. mains by Melde’s Approvals   
6. Use of sextant and measurement of altitude with it 
7. Wavelengths of sodium D lines by Newton’s Rings.  
8. Wavelengths of light by Fresnel’s biprism 
9. Wavelength of light by diffraction grating  
10. Measurement of the Rotation of the Plane of Polarization 
11. Resolving Power of diffraction grating  
12. Determination of the radius of Lycopodium Particles  
 
Recommended Books:  
1. Physics Vol. I & II (extended) by Resnick, Halliday and Karne, 4th and Sons Inc, New 

York. 
2. Fundamentals of Physics by Halliday Resnick and Krane, John Wiley and Sons Inc, 

New York.  
3. University Physics 8th Edition by Sears, Zemansky and Young, Addison – Wesley, 

Reading (MA), USA.  
4. Physics by Alonso and Finn; Addison-Wesley, Reading (MA) USA. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐121  Mechanics and Wave Motion (IT)  3  I 

Year  Discipline 

1  Information Technology 
 
To teach students calculus based general physics by way of learning about the following 
topics in depth: Measurement and vectors, Motion in one, two and three dimensions, 
Newton’s laws of motions, Work and energy principles, Laws of conservation of momentum 
and energy, One- and two-dimensional collisions, Rotational kinematics and dynamics, 
Conservation of angular momentum, Gravitation, Oscillations and waves. 
 
Textbook 

1. Resnick, Halliday and Krane, Physics, vol. 1. ISBN: 978-0-471-32057-9 
 
Recommended Book 

1. University Physics, vol. 1, by Sears and Zemansky, ISBN-10: 0201603365 
 
 
 



BS (4 Years) for Affiliated Colleges 

 

Center for Undergraduate Studies, University of the Punjab          12 

 
Code  Subject Title  Cr. Hrs  Semester 

PHY‐122  Electricity & Magnetism (IT)  3  II 

Year  Discipline 

1  Information Technology 
 
The primary objective of the course is to teach student calculus based general physics, 
particularly basic concepts of thermodynamics, electricity, and magnetism. The following 
topics will be covered in the course: Temperature, Thermal expansion, Kinetic theory and the 
ideal gas, Heat and First law of thermodynamics, Entropy and Second law of 
thermodynamics, Review of Vectors, Electric Charge and Coulomb’s law, Electric field, 
Gauss’s law, Electric potential, Capacitors and dielectrics, Current and resistance, Ohm’s 
Law, Simple resistive circuits (series and parallel), Magnetic field, Ampere’s law, Faraday’s 
law of induction, Lien’s Laws, Ampere’s Law and its applications. 
 
Prerequisites 
Mechanics and Wave Motion (IT) 
 
Text Book 

1. Halliday, Resnick, and Walker, Fundamentals of Physics Extended, Sixth Edition, 
ISBN: 978-0-471-32000-5 

 
Recommended Books 

1. Sears and Zemansky, University Physics, vol. 1 and 2. ISBN-10: 0201603365 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐201  Concepts of Modern Physics  3  III 

Year  Discipline 

2  Physics 
 
Quantum physics: Thermal radiation (black body radiation), quantization of energy, The 
photoelectric effect, Einstein’s photon theory, the Compton effect, line spectra, wave 
behavior of particles, Testing de Broglie’s hypothesis, waves, waves packets and particles, 
Heisenberg’s uncertainty principle, Wave function, Schrödinger equation, trapped particles 
and probability densities, the correspondence principle, dual nature of matter (waves and 
particles). 
Atomic physics: The atomic structure of hydrogen, Bohr’s theory, angular momentum of 
electrons, electron spin, X-ray spectrum, development of periodic table, laser. 
Nuclear physics: Discovering the nucleus, some nuclear properties, radioactive decay, 
measuring ionizing radiation, natural radioactivity, nuclear reaction. 
Energy from the nucleus, nuclear fission, nuclear reactor, thermonuclear fusion, controlled 
thermonuclear fusion. 
Solid state physics: Electrons in solids, free electron gas, semiconductors and insulators, 
semiconductor devices, superconductivity. 
 
Books Recommended: 

1. Physics Vol. II (extended)  by Resnick, Halliday and Krane, 4th Edition, John Wiley 
and Sons Inc, New York, 1992. 

2. Physics Vol.II  (extended) by Resnick, Halliday and Krane, 5th Edition, John Wiley 
and Sons Inc, New York, 2002. 

3. Fundamental of Physics by Halliday Resnick and Krane, 5th Edition, John Wiley and 
Sons Inc, New York, 1999. 

4. University Physics 8th Edition by Sears, Zemansky and Young, Addison-Wesley, 
Reading (MA), USA, 2000. 

5. Physics  by Alonso and Finn: Addison-Wesley, Reading (MA), USA, 1999. 
6. Concepts of Modern Physics by A. Beiser: McGraw-Hill, New York, USA, 1988. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐202  General Physics Lab‐I  2  III 

Year  Discipline 

2  Physics 
 
1. The Harmonic Oscillation of Helical springs-parallel and series connection of spring 
2. Measuring moments of inertia of different bodies disc-Hollow of Solid cylinder 
3. Measurement of the speed of sound in air 
4. Coherence & width of spectral lines 
5. Diffraction intensity at slit of double slit system 
6. Stephen-Boltzmann’s law of Radiation 
7. Characteristics curve of a solar cell 
8. Magnetic field of paired coils in Helmoltz coils 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐203  Basic Electronics   3  IV 

Year  Discipline 

2  Physics 
 
Circuit Analysis: Network theorems, AC circuit analysis using the j operator. 
Semiconductor Devices and Applications: The pn junction diode, Rectifier circuits, 
Clippers, Clampers, Voltage multipliers.  
Bipolar Junction Transistor and Its Biasing: Basic transistor configurations, The dc biasing 
circuits and bias stabilization. 
Field Effect Transistor and FET DC Biasing: 
The depletion-mode JFET, The depletion-mode MOSFET, The enhancement-mode FET, The 
dc biasing circuits and bias stabilization. 
Bipolar Junction Transistor Models: The rC model, The hybrid equivalent model, Graphical 
determination of h-parameters, Variation of transistor parameters. 
BJT Small-Signal Analysis: The CE fixed-bias, self-bias and voltage-divider amplifiers, The 
emitter follower, The CB amplifier, Complete hybrid equivalent model. 
FET Small-Signal Analysis: The JFET fixed bias, self-bias, voltage-divider and source-
follower amplifiers. 
 
Books Recommended: 

1. Basic Electronics by B. Grob, 8th Edition, Glencoe-McGraw-Hill, New York, NY 
(USA), 2002. 

2. Introductory Circuit Analysis by Robert L. Boylestad, 6th Edi., Merril Publ. Co. 
Columbus, Ohio (USA) 1990. 

3. Electronic Devices by Thomas L. Floyd:  5th Edition Prentice-Hall Inter. Inc., 
Englewood Cliffs, (USA), 1999.  

4. Electronic Principles by Albert P. Malvino, 5th Edition Glencoe-McGraw-Hill Book 
Co., New York (USA) 1993. 

5. Introductory Electronic Devices and Circuits by Robert T. Paynter, Prentice-Hall 
Intern. Inc. Upper Saddle River N.Y. USA, 1997 

6. Electronic Devices and Circuit Theory by Robert Boylestad and Louis Nashelsky 6th 
Edition, Prentice-Hall International, Inc., (USA), 1996 

7. Electronic Devices and Circuits, by Theodre F. Bogart, Jr. 4th Edition, Prentice-Hall, 
Upper Saddle River, NJ (USA) 1997.  

8. Electronic Circuits and Systems, by J. D. Ryder, Charles M. Thomson, Prentice-Hall 
Inc. Englewood Cliffs, New Jersey (USA) 1976. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐204  General Physics Lab‐II  2  IV 

Year  Discipline 

2  Physics 
 
Interference of light Fresnel Biprism 
Measurement of wavelengths of sodium light, difference of wave lengths and thickness of 
thin film e.g. mica using Michelson interferometer. 
The determination of Cauchy’s constants using spectrometer. 
Determining the modulus of elasticity. 
Investigating the Fourier transforms: simulation of the Fourier analysis and synthesis. 
Determining resistances using a Wheatstone bridge. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐211  Physics‐III (Electricity & Magnetism)  3  III 

Year  Discipline 

2  Chemistry‐II, Mathematics‐I, Statistics‐I 
 
Electrostatics 
Electric Charge; Conductors and Insulators; Vector form of coulomb’s law.  
Electric Field 
Electric field of continuous charged stribution; Point charge in an electric field; Dipole in an 
electric field. Gauss’s Law; Application of Gauss’s Law (Integral Form).  
Electric Potential 
Calculating the field from the potential; Capacitors and dielectrics; Capacitor with dielectric.  
Electric Current 
Electric Current; Ohm’s Law; Energy transfer in the electric circuit; Semiconductors; Super 
conductor.   
DC Circuits 
Calculating the current in a single loop, multiple loops; voltages at various elements of a 
loop; RC circuits. 
Magnetism Magnetic Field Effects 
Magnetic field, B. Magnetic force on a charged particle magnetic force on a charged particle 
magnetic force on a current; Torque on a current loop; Magnetic dipole. 
Ampere’s Law 
Biot-Savart Law; Ampere’s Law.  
Faraday’s Law of Electromagnetic Induction 
Faraday’s Law; Lenz’s Law; Motional E.M.F. Induced electric fields.  
Magnetic Properties of Matter 
Gauss Law for Magnetism; Origin of Atomic and Nuclear magnetization; Magnetic 
Materials.  
Inductance 
Inductance; LR Circuits; Energy stored in magnetic field; Electromagnetic; Oscillation. 
Alternating Current Circuits 
Alternating Current; Single loop RLC circuit; Power in a.c. circuits; Transformer.  
Maxwell’s Equations 
Summarizing ht electromagnetic equation; Induced magnetic fields & displacement current; 
Maxwell’s equations. 
Electromagnetic Waves 
Generating an electromagnetic wave; Traveling waves and Maxwell’s equation; Energy 
transport and the Poynting Vector.  
Electronics 
Semiconductor materials; Junction diode; Transistor; Transistor, biasing; Transistor as an 
amplifier; Amplification with feedback; Oscillators; Logic Gates 
 
Recommended Books:  
1. Physics Vol. I & II (extended) by Resnick, Halliday and Karne, 4th and Sons Inc, New 

York. 
2. Fundamentals of Physics by Halliday Resnick and Krane, John Wiley and Sons Inc, 

New York.  
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3. University Physics 8th Edition by Sears, Zemansky and Young, 
Addison – Wesley, Reading (MA), USA.  

4. Physics by Alonso and Finn; Addison-Wesley, Reading (MA) USA.   
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐212  Physics Lab‐III (Electricity & Magnetism)  1  III 

Year  Discipline 

2  Chemistry‐II, Mathematics‐I, Statistics‐I 
1. Measurement of resistance using a neon flash bulb and condenser  
2. I-H Curve by Magnetometer  
3. Conversion of a Pointer Galvanometer into a voltmeter  
4. Conversion of a Pointer Galvanometer into an ammeter 
5. Calibration of a meter and voltmeter by potentiometer 
6. Low resistance by Carey Foster bridge 
7. Charge sensitivity of a ballistic galvanometer taking into account Logarithmic decrement  
8. Comparison of capacities by ballistic galvanometer 
9. Determination of temperature coefficient of a resistance  
10. Measurement of magnetic field by fluxmeter or by search coil method.  
11. Measurement of H by earth inductor.  
 
Recommended Books:  
1. Physics Vol. I & II (extended) by Resnick, Halliday and Karne, 4th and Sons Inc, New 

York. 
2. Fundamentals of Physics by Halliday Resnick and Krane, John Wiley and Sons Inc, 

New York.  
3. University Physics 8th Edition by Sears, Zemansky and Young, Addison – Wesley, 

Reading (MA), USA.  
4. Physics by Alonso and Finn; Addison-Wesley, Reading (MA) USA.   
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐213  Physics‐IV (Concepts of Modern Physics)  3  IV 

Year  Discipline 

2  Chemistry‐II, Mathematics‐I, Statistics‐I 
 
Quantum Physics:  
Thermal Radiations (Black body radiation); The quantization of Energy; The Photoelectric 
effect; Einstein’s photon theory; The Compton effect; Line Spectra.  
Wave Nature of Matter:  
Wave behavior of particles; Testing De Broglie’s hypothesis; Waves, Wave packets and 
particles; Heisenberg’s uncertainty principle (HUP); Wave Function; Schrödinger Equation.  
States and Energy Levels:  
Trapped Particles and Probability; Densities; The correspondence principles; Dual nature of 
matter (waves & particles)  
Atomic and Nuclear Physics Atomic Structure of Hydrogen:  
Bohr’s Theory; Angular Momentum of Electrons; Electron Spin; X-ray Spectrum; X-Ray & 
Atomic number; Development of periodic table; Laser.  
Nuclear Physics:  
Discovering the nucleus; Some nuclear properties; Radioactive decay; Alpha decay; Beta 
decay; Measuring ionizing radiation (Units); Natural Radioactive; Nuclear Reactions; Energy 
from the nucleus; Nuclear fission; Nuclear Reactors; Thermonuclear Fusion (T.N.F.); 
Controlled Thermonuclear Fusion. 
Practical Paper: 
Mechanics, Thermodynamics, Sound, Optics and Electricity or Magnetism:  
Special theory of Relativity:  
Trouble with classical Mechanics; Postulates of Relativity; The Lorentz Transformation 
inverse transformation Consequences of Lorentz transformation; Relativistic momentum; 
Relativistic energy. 
 
Recommended Books: 
1. Physics Vol. I & II (extended) by Resnick, Halliday and Karne, 4th and Sons Inc, New 

York 
2. Fundamentals of Physics by Halliday Resnick and Krane, John Wiley and Sons Inc, 

New York. 
3. University Physics 8th Edition by Sears, Zemansky and Young, Addison – Wesley, 

Reading (MA), USA.  
4. Physics by Alonso and Finn; Addison-Wesley, Reading (MA) USA. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐214  Physics‐IV (Concepts of Modern Physics)  1  IV 

Year  Discipline 

2  Chemistry‐II, Mathematics‐I, Statistics‐I 
1. Variation of photo-electric current with the intensity of light  
2. Measurement of Planck’s constant using spectrometer  
3. Determination of e.m. of electron by deflection method  
4. Determination of ionization potential of mercury  
5. Acceptor circuit  
6. Rejecter circuit  
7. Characteristic curves of G.M. Counter  
8. Setting up half and full wave rectifiers and the study of the waveshape on oscilloscope 

effect of smoothing circuit on ripple voltage.  
9. To set up a transistor as an oscillator and to measure its frequency by an oscilloscope  
10. Triode valve as a single stage voltage amplifier and measurement of its gain by an 

oscilloscope  
11. To draw the characteristics of a semi-conductor diode.  
12. Setting up a single stage transistor amplifier and measurement of voltage gain 
13. Determination of range of Alpha Particles  
14. Stopping power for alpha particles in air equivalent of Mica, Ag, Cu and Al.  
15. Absorption coefficient of Beta-particles, using and End-on-Geiger Counter  
16. To study the voltage current characteristics of an electric Discharge in gases at low 

pressures  
17. Production of vacuum and its rought measurement with a monometer  
18. Production of X-rays and the demonstration of their effect on a fluorescent screen.  
19. To set up a High-Frequency Oscillator and measure its frequency, with a wave meter.  
 
Recommended Books: 
1. Physics Vol. I & II (extended) by Resnick, Halliday and Karne, 4th and Sons Inc, New 

York. 
2. Fundamentals of Physics by Halliday Resnick and Krane, John Wiley and Sons Inc, 

New York.  
3. University Physics 8th Edition by Sears, Zemansky and Young, Addison – Wesley, 

Reading (MA), USA.  
4. Physics by Alonso and Finn; Addison-Wesley, Reading (MA) USA.   
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐301  Classical Mechanics  3  V 

Year  Discipline 

3  Physics 
Historical development of classical mechanics, Newtonian mechanics and its limitations, 
Lagrangian formulation in generalized coordinates, calculus of variation, Hamilton’s 
principle, Lagrange’s equation, space time symmetries and conservation laws, homogeneity 
and isotropy, cyclic coordinates, integrals of motion. 
Central force, two-body central problem, Kepler’s problem, planetary orbits and their 
equations, perturbation of orbits. 
Legendre’s transformation, Hamiltonian and Hamilton’s equations of motion, Routhian, 
configuration space, phase space and state space. 
Canonical transformations and their properties, canonical transformation of the free particle 
Hamiltonian, Poisson brackets and their properties, Poisson’s theorems, invariance of 
Poisson’s brackets under canonical transformations. 
 
Books Recommended: 

1. Classical Mechanics by H. Goldstein, Addison-Wesley, Reading, 1950. 
2. Mechanics by L. D. Landau and E. M. Lifshitz, , Pergamon ,Oxford. 1960. 
3. Classical Mechanics by J. W. Leech Methuen and Co. Ltd., London, 1958. 
4. Classical Mechanics by V. D. Barger and M. G. Olsson, McGraw-Hill, New York, 

1995. 
5. Analytical Mechanics by L. N. Hand and J. D. Finch, Cambridge University Press, 

Cambridge, 1998. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐302  Mathematical Methods of Physics‐I  3  V 

Year  Discipline 

3  Physics 
Vectors, divergence theorem, Green’s theorem, Stokes’s theorem, curvilinear coordinates, 
orthogonal curvilinear coordinates, gradient in orthogonal curvilinear coordinates, divergence 
and curl in orthogonal curvilinear coordinates, Laplacian, spherical polar coordinates.  
Complex numbers, Euler’s formula, De Moivre’s theorem, elementary functions, analytic 
functions of complex variables, Cauchy-Riemann equation, harmonic functions, complex 
integration, Cauchy’s theorem, Cauchy’s integral formula, Taylor and Laurent series, 
Contour integrals, singularities and residues, residue theorem, poles on the real axis, branch 
points and integrals of multivalued functions. 
Tensors, coordinate transformation, rank of a tensor, covariant and contravariant tensors,  
Tensor algebra, metric tensor, Christoffel symbols, equation of geodesic, Riemann tensor. 
 
Books Recommended: 

1. Advanced Engineering Mathematics by E. Kreyszig, Wiley, New York, 1999. 
2. Mathematical Methods for Physicists by G. B. Arfken and H. J. Weber, A. Press,  

New York, 1995. 
3. Mathematical Methods for Physics and Engineering by K. F. Riley, M. P. Hobson and 

S. J. Bence, ambridge University Press, Cambridge, 1997. 
4. Complex Variable by Murray R Spiegel, Schaum’s outlines series, McGraw Hill 

1974.  
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐303  Solid State Physics‐I  3  V 

Year  Discipline 

3  Physics 
 
Crystal structure, periodic arrays of atoms, fundamental types of lattices, index system for 
crystal planes, simple crystal structures, direct imaging of atomic structure, non-ideal crystal 
structures, reciprocal lattice, Diffraction of waves by crystals, scattered wave amplitude, 
Brillouin zones, Fourier analysis of the basis, quasi crystals, crystal binding and elastic 
constants, crystals of inert gases, ionic crystals, covalent crystals, metals, hydrogen bonds, 
analysis of elastic strains, elastic compliance and stiffness constants, elastic waves in cubic 
crystals. 
Vibrations of crystals with monatomic basis, two atoms per primitive basis, quantization of 
elastic waves, phonon momentum, inelastic scattering by phonons, Phonon heat capacity, 
anharmonic crystal interactions, thermal conductivity, electronic heat capacity. 
Noncrystalline solids, diffraction pattern, glasses, amorphous ferromagnets and 
semiconductors 
 
Books Recommended: 

1. Introduction to Solid State Physics by C. Kittle, 7th Edition, John Wiley & Sons, Inc. 
1996. 

2. Solid State Physics by Neil W. Ashcroft, N. David Mermin, CBS Publishing Asia Ltd. 
1987. 

3. Solid State Physics by J. S. Blakemore, Cambridge University Press, 1991. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐304  Electronic Devices and Circuits  4  V 

Year  Discipline 

3  Physics 
 
BJT and FET Frequency Response: General Frequency Considerations, Low-frequency 
analysis-Bode Plot, Low-frequency Response in BJT and FET Amplifiers, The Miller effect, 
High-frequency Response in BJT and FE amplifiers, Multistage Effects. 
Negative Feedback and Oscillator Circuits: Feedback Concepts, Feedback Types, Practical 
Feedback Circuits, Oscillator Operation, Phase-shift Oscillator, Colpitts and Hartley 
Oscillator, Armstrong Oscillator, Wien Bridge Oscillator, Crystal Oscillator. Astable 
Multivibrator, Monosatble Multivibrator, Bistable Multivibrator, Schmitt-trigger circuit. 
Power Amplifiers: Class A, Class B and Class C Amplifiers, Class AB Amplifier, Other 
Power Amplifier Circuits, Power Transistor and Heat Sink. 
Operational Amplifiers: Differential Amplifier Circuit, Inverting and Non-inverting 
configuration, frequency response operational amplifier, OPAM Basics, Practical OPAM 
Circuits, Constant-gain Amplifier, Voltage Summing,Voltage Buffer. 
Power Supplies: Capacitor Filter, π-Filter, π-R Filter, Discrete Transistor Voltage Regulation, 
Regulation by Zener Diode. 
Special Diodes: Varactor, Light Emitting Diode, Zener Diode, Photodiode, Tunnel Diode, 
Shockley Diode, SCR, Light-activated SCR, Diac, Triac, Unijunction Transistor, LCD. 
Introduction to Digital Electronics: The Number Systems, combinational and sequential 
systems, adder circuits and flip-flops. 
 
 
Books Recommended: 

1. Electronic Devices by Thomas L. Floyd:  5th Edition Prentice-Hall Inter. Inc., 
Englewood Cliffs, (USA), 1999. 

2. Electronic Principles by Albert P. Malvino, 5th Edition Glencoe-McGraw-Hill Book 
Co., New York (USA) 1993. 

3. Introductory Electronic Devices and Circuits by Robert T. Paynter, Prentice-Hall 
Intern. Inc. Upper Saddle River N.Y. USA, 1997 

4. Electronic Devices and Circuit Theory by Robert Boylestad and Louis Nashelsky 6th 
Edition, Prentice-Hall International, Inc., (USA), 1996 

5. Electronic Devices and Circuits, by Theodre F. Bogart, Jr. 4th Edition, Prentice-Hall, 
Upper Saddle River, NJ (USA) 1997.  

6. Electronic Circuits and Systems, by J. D. Ryder, Charles M. Thomson, Prentice-Hall 
Inc. Englewood Cliffs, New Jersey (USA) 1976. 

7. Digital Technology by Louis Nashesky, John Wiley and Sons, New york (USA), 
1983. 

8. Digital Fundamentals by Thomas L. Floyd, #rd Ed. Prentice-Hall Intern. Inc., 
Englewood Cliffs (USA), 1986. 

9. Digital Systems by Ronald J.Tocci, Prentice-Hall Intern. Inc., Englewood Cliffs 
(USA), 1995. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐305  Quantum Mechanics‐I  3  V 

Year  Discipline 

3  Physics 
 
Quantum Mechanics of One dimensional Problems: Review of concepts of classical 
mechanics, State of a system, Properties of one dimensional potential functions, Functions 
and expectation values, Dirac notation and Hermitian operators, Solutions of Schrodinger 
equations for free particles, The potential carrier problems, The linear harmonic Oscillator.  
Formalism of Quantum Mechanics: The state of a system, Dynamical variables and operators, 
Commuting observable, Heisenberg Uncertainty relations, Time evaluation of a system, 
Schrodinger and Heisenberg pictures, Symmetry principles and conservation laws.  
Angular Momentum: Orbital angular momentum, Angular momenta, The eigenvalues and 
eigen functions of L and Lz.  
Schrodinger Equation in Three Dimensions: Separation of Schrodinger equation in cartesian 
coordinates, Central potentials, The free particle, three dimensional square well potential, The 
hydrogenic atom, Three dimensional square well potential, The hydrogenic atom. 
 
Books Recommended: 

1. Introductory Quantum Mechanic by B.H. Bransden & C.J. Joachain, Longman 
Scientific & Technical London, 1990.  

2. A Modern Approach to Quantum Mechanics by J.S. Townsend, McGraw Hill Book 
Company, Singapore, 1992.   

3. An Introduction Quantum Mechanics by W.Greiner, Addison Wesley Publishing 
Company, Reading Massachusetts, 1980.  

4. Introductory Quantum Mechanics by R.L. Liboff, Addison Wesley Publishing 
Company, Reading Massachusetts, 1980. 

5. Theory of Quanta by Bialynicki-Birula, M. Cieplak & J.Kaminski, Oxford University 
Press, New York, 1992. 

6. Relativistic Quantum Mechanics by W.Greiner, Springer Veriag, Berlin, 1990. 
7. Quantum Mechanics by F. Schwable, Narosa Publishing House, New Delhi,  1992. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐306  Physics Lab‐III (Modern Physics)  4  V 

Year  Discipline 

3  Physics 
 
1. Determining the specific Heat of Solids 
2. To determine the characteristic of G. M. tube and measure the range and maximum 

energy of β particles. 
3. Characteristics of G.M. counter and study of fluctuations in random process. 
4. Determining velocity of viscous fluids using a falling-ball viscometer. 
5. Determining the specific heats of solids. 
6. Measuring magnetic field of (i) a straight conductor and (ii) a pair of coils in the 

Helmholtz configuration. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐307  Mathematical Methods of Physics‐II  3  VI 

Year  Discipline 

3  Physics 
 
Special functions, Hermite polynomial, Legendre and associate Legendre polynomial, 
Laguerre polynomial, Bessel function, Neumann function, Hankel function, Modified and 
spherical Bessel function, Gamma function, error function. 
Fourier series, cosine and sine series, change of interval, Fourier integral, complex form of 
Fourier series, Fourier transform, Fourier transform of derivatives, convolution theorem, 
Laplace transform, Laplace transform of derivatives, applications of Fourier and Laplace 
transforms. 
Boundary value problem in physics, boundary value problems and series solution, the Sturn-
Liouville problem, non-homogeneous boundary value problem and Green’s function, Green’s 
function for one-dimensional problem, eigenfunction expansion of Green’s function, Green’s 
function in higher dimensions, Green’s function for Poisson’s equation, quantum mechanical 
scattering problem. 
 
Book Recommended: 

1. Advanced Engineering Mathematics by E. Kreyszig, Wiley, New York, 1999. 
2. Mathematical Methods for Physicists by G. B. Arfken and H. J. Weber, A Press, New 

York, 1995. 
3. Mathematical Methods for Physics and Engineering by K. F. Riley, M. P. Hobson and 

S. J. Bence,  Cambridge University Press, 1997. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐308  Solid State Physics‐II  3  VI 

Year  Discipline 

3  Physics 
 
Energy levels in one dimension, effect of temperature on the Fermi-Dirac distribution, free 
electron gas in three dimensions, heat capacity of the electron gas, experimental electrical 
resistivity of metals, umklapp scattering, motion in magnetic fields, Hall effect, thermal 
conductivity of metals, ratio of thermal to electrical conductivity, nanostructures. 
Nearly free electron model, origin of the energy gap, magnitude of the energy gap, Bloch 
functions, wave equation of an electron in a periodic potential, crystal momentum of an 
electron, solution of the central equation, empty lattice approximation, approximate solution 
near a zone boundary, number of orbital in a band, metals and insulators. 
 Band gap, equation of motion, effective mass, physical interpretation of the effective mass, 
effective masses in semiconductors, silicon and germanium, intrinsic carrier concentration, 
intrinsic mobility, impurity conductivity, donor states, acceptor states, thermal ionization of 
donors and acceptors, thermoelectric effects, semimetals, superlattices. 
 
Books Recommended: 

1. Solid State Physics by Blakemore: Cambridge University Press, 1991. 
2. Solid State Physics by Neil W. Ashcroft and David Mermin: CBS Publ. Co. 1987. 
3. Introduction to Solid State Physics by C. Kittle 7th Edition: John Wiley and Sons Inc. 

1996. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐309  Quantum Mechanics‐II  3  VI 

Year  Discipline 

3  Physics 
 
Matrix Mechanics: Linear vector space, orthogonal systems, linear transformations, matrices, 
change of basis, Hilbert space, Dirac Notation, matrix representation, diagonalization, 
examples.  
Identical Particles and Second Quantization: Indistinguishability  of identical particles, 
Systems of identical particles, Quantum dynamics of identical particle systems. Angular 
momenta and spin 1/2  boson operators, 
Approximate Methods: Time independent perturbation theory for non degenerate levels, The 
variational method, The WKB approximation, Time dependent perturbation theory.  
The Theory of Scattering: Scattering experiments and cross sections, Potential scattering, The 
method of partial waves, The Bom approximation.  
 
Books Recommended: 

1. Introductory Quantum Mechanic by B.H. Bransden & C.J. Joachain, Longman 
Scientific & Technical London, 1990.  

2. A Modern Approach to Quantum Mechanics by J.S. Townsend, McGraw Hill Book 
Company, Singapore, 1992.   

3. An Introduction Quantum Mechanics by W.Greiner, Addison Wesley Publishing 
Company, Reading Massachusetts, 1980.  

4. Introductory Quantum Mechanics by R.L. Liboff, Addison Wesley Publishing 
Company, Reading Massachusetts, 1980. 

5. Theory of Quanta by Bialynicki-Birula, M. Cieplak & J.Kaminski, Oxford University 
Press, New York, 1992. 

6. Relativistic Quantum Mechanics by W.Greiner, Springer Veriag, Berlin, 1990. 
7. Quantum Mechanics by F. Schwable, Narosa Publishing House, New Delhi,  1992. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐310  Digital Electronics  3  VI 

Year  Discipline 

3  Physics 
 
Number Systems: Binary, octal, hexadecimal number system, conversion of different 
systems, Digital codes. 
Implementations of Logic Functions by Logic Gates: 
Boolean algebra, logic gates and their application in logic design, Karnaugh maps and its use 
in some design problems, code converter logic design. 
Analog to Digital Conversion: Digital to analog conversion, converter Specifications. 
Synchronous Logic: Sequential logic, Flip Flops; R-S, T, D, Master-Slave J-K Flip Flop, 
basic binary ripple counter, modulus counters, parallel and up-down counter application as 
digital time (clock), arithmetic functions, shift registers, semi-conductor memory, 
programmable logic devices, (GAL, PAL). 
Digital Computer: Concept of computer system  
 
Books Recommended: 

1. Introduction to Digital Computer Technology by Mashelsky (Wiley), 
2. Pulse Digital and Switching Wave forms by Millman and Taub (McGraw-Hill) 
3. Electronic and Radio Engineering by F.E. Terman McGraw-Hill. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐311  Computational Physics‐I  3  VI 

Year  Discipline 

3  Physics 
 
Physics problems solving using Numerical methods, Euler-Newton method for solving 
differential equations,  the trapezoidal rule for numerical quadrature and applications of 
random number, brownian motion, solution of integral equations, linear algebra, solution of 
linear algebraic equations, sorting and curve fitting. 
Programming techniques in practical applications to advanced Physics problems. 
Introduction to simulation techniques and computer graphics, use of computation and 
computer graphics to simulate the behavior of complex Physical systems, computational 
techniques in investigating and visualizing fundamental physics, scientific packages, 
introduction to Scientific work bench for problem solving in electronics.  
 
Books Recommended:  

1. Computational Physics by J.M. Thijssen, CUP (1999).  
2. Computational Methods in Physic, Chemistry and Biology by P.Harrison, John Willey 

and Sons (2001).  
3. A First Course in Computational Physics by Paul L. Devries, John Willey and Sons. 

N.Y. (1994).  
4. Computational Physics by Henry J. Gardner, World Scientific, Singapore (1997).  
5. Numerical Recipes:  The Art of Scientific Computing by William H. Press, Brian P. 

Flannery, Saul A. Teukolsky, and William T. Vetterling Cambridge University Press, 
(1988). 

6. Mathematica for Physics: Robert L. Zimmerman Addison Wesley Publishing 
Company, 1994. 
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Code  Subject Title  Cr. Hrs  Semester 

PHY‐312  Physics Lab‐IV (Electronics)  4  VI 

Year  Discipline 

3  Physics 
 
The students will have to perform at least EIGHT experiments from the list given below: 
1. Design a full-wave rectifier and study its output without and with a capacitor filter. 
2. Design a full-wave rectifier and study its output with a π-filter. 
3. Design a regulated power supply using Zener diode and study its regulation. 
4. Design clipper and clamping circuits and study the output waveshapes. 
5. Design circuits for logic gates (NOT, OR, NOR, AND, NAND, XOR) using discrete 

components. 
6. Design differentiator and integrator circuits and study output waveshapes. 
7. Design a CE amplifier and study its frequency response. Determine its low- and upper-

limit frequencies and also the bandwidth. 
8. Design an emitter amplifier and determine its input and output impedance. 
9. Design an RC phase-shift oscillator and determine its frequency by Lissajous figures. 
10. Design an astable multivibrator and determine its frequency. 
11. Design a transformer-coupled class A power amplifier and determine its ac power 

delivered to the load and percent efficiency. 
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