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PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc (G) -PMC
Physics Core

Module: Mechanics Sessional Marks: 40
Theory Module Marks: 60
Module Code: PHYS1101 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

Vectors: Vector algebra. Scalar and vector products. Derivatives of a vector with respect to a parameter.

Ordinary Differential Equations:1st order homogeneous differential equations. 2nd order homogeneous
differential equations with constant coefficients.

Laws of Motion: Frames of reference. Newton’s Laws of motion. Dynamics of a system of particles.
Centre of Mass.

Momentum and Energy: Conservation of momentum. Work and energy. Conservation of energy. Motion of
rockets.

Rotational Motion: Angular velocity and angular momentum. Torque. Conservation of angular momentum.

Gravitation: Newton’s Law of Gravitation. Motion of a particle in a central force field (motion is in a plane,
angular momentum is conserved, areal velocity is constant). Kepler’s Laws (statement only). Satellite in
circular orbit and applications. Geosynchronous orbits. Weightlessness. Basic idea of global positioning system
(GPS).

Oscillations: Simple harmonic motion. Differential equation of SHM and its solutions. Kinetic and Potential
Energy, Total Energy and their time averages. Damped oscillations.

Elasticity: Hooke’s law - Stress-strain diagram - Elastic moduli-Relation between elastic constants - Poisson’s
Ratio-Expression for Poisson’s ratio in terms of elastic constants - Work done in stretching and work done in
twisting a wire - Twisting couple on a cylinder - Determination of Rigidity modulus by static torsion - Torsi@nal
pendulum-Determination of Rigidity modulus and moment of inertia - ¢, » and by Searles method

Special Theory of Relativity: Constancy of speed of light. Postulates of Special Theory of Relativity.

Length contraction. Time dilation. Relativistic addition of velocities.

Note: Students are not familiar with vector calculus. Hence all examples involve differentiation either in one
dimension or with respect to the radial coordinate.

References:

1. University Physics. FW Sears, MW Zemansky and HD Young13/e, 1986. AddisonWesley
Mechanics Berkeley Physics course,v.1: 2007, Tata McGraw-Hill.
Mechanics: D.S. Mathur
Physics — Resnick, Halliday & Walker 9/e, 2010, Wiley
Engineering Mechanics, Basudeb Bhattacharya, 2nd edn., 2015, Oxford University Press
University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.
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Note: same Module for the B.Sc (H) computer Science students but with code PHYS1301.



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics: Core

Module: Physics Lab: Mechanics Sessional Marks: 15
Practical Marks: 35
Module Code: PHYS1102 Total Marks: 50
Credits: 2.0
Practical

1. Measurements of length (or diameter) using vernier caliper, screw gauge and travelling microscope.
2. To determine the Height of a Building using a Sextant.

3. To determine the Moment of Inertia of a Flywheel.

4. To determine the Young's Modulus of a Wire by Optical Lever Method.

5. To determine the Modulus of Rigidity of a Wire by Maxwell’s needle.

6. To determine the Elastic Constants of a Wire by Searle’s method.

7. To determine g by Bar Pendulum.

8. To determine g by Kater’s Pendulum.

9. To determine g and velocity for a freely falling body using Digital Timing Technique

10. To study the Motion of a Spring and calculate (a) Spring Constant (b) Value of g

References:
1. Advanced Practical Physics for students, B.L.Flint and H.T.Worsnop, 1971, Asia Publishing House.
2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers.
3. Engineering Practical Physics, S.Panigrahi & B.Mallick,2015, Cengage Learning India Pvt. Ltd.
4. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab Mahal, New
Delhi.

Note: same Module for the B.Sc (H) computer Science students but with code PHYS1302.



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics Core

Module: Physics : Electricity and Magnetism Sessional Marks: 40

Theory Module Marks: 60
Module Code: PHYS1103 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

Vector Analysis: Review of vector algebra (Scalar and Vector product), gradient, divergence, Curl and their
significance, Vector Integration, Line, surface and volume integrals of Vector fields, Gauss-divergence theorem
and Stoke's theorem of vectors (statement only).

Electrostatics: Electrostatic Field, electric flux, Gauss's theorem of electrostatics. Applications of Gauss
theorem- Electric field due to point charge, infinite line of charge, uniformly charged spherical shell and solid
sphere, plane charged sheet, charged conductor. Electric potential as line integral of electric field, potential due
to a point charge, electric dipole, uniformly charged spherical shell and solid sphere. Calculation of electric
field from potential. Capacitance of an isolated spherical conductor. Parallel plate, spherical and cylindrical
condenser. Energy per unit volume in electrostatic field. Dielectric medium, Polarisation, Displacement vector.
Gauss's theorem in dielectrics. Parallel plate capacitor completely filled with dielectric.

Magnetostatics:

Magnetostatics: Biot-Savart's law & its applications- straight conductor, circular coil, solenoid carrying current.
Divergence and curl of magnetic field. Magnetic vector potential. Ampere's circuital law. Magnetic properties
of materials: Magnetic intensity, magnetic induction, permeability, magnetic susceptibility. Brief introduction
of dia-, para- and ferro-magnetic materials.

Electromagnetic Induction: Faraday's laws of electromagnetic induction, Lenz's law, self and mutual
inductance, L of single coil, M of two coils. Energy stored in magnetic field.

Maxwell’s equations and Electromagnetic wave propagation: Equation of continuity of current,
Displacement current, Maxwell's equations, Poynting vector, energy density in electromagnetic field,
electromagnetic wave propagation through vacuum and isotropic dielectric medium, transverse nature of EM
waves, polarization.

References:

1. Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education..
Electricity and Magnetism, J.H. Fewkes & J. Yarwood. Vol. I, 1991, Oxford Univ. Press.
Electricity and Magnetism, D C Tayal, 1988, Himalaya Publishing House.

University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.
D.J. Griffiths, Introduction to Electrodynamics, 3rd Edn, 1998, Benjamin Cummings.
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Note: same Module for the B.Sc (H) computer Science students but with code PHYS1303.



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics Core

Module: Electricity and Magnetism Lab Sessional Marks: 15
Practical Marks: 35
Module Code: PHYS1104 Total Marks: 50
Credits: 2.0
Practical
1. To use a Multimeter for measuring (a) Resistances, (b) AC and DC Voltages, (c) DC Current, and (d)

2.
(i)
(i)

checking electrical fuses.

Ballistic Galvanometer:

Measurement of charge and current sensitivity
Measurement of CDR

(iii) Determine a high resistance by Leakage Method
(iv) To determine Self Inductance of a Coil by Rayleigh’s Method.

3.

4.
5.
6
7

8.
9.

To compare capacitances using De’Sauty’s bridge.

Measurement of field strength B and its variation in a Solenoid (Determine dB/dx).

To study the Characteristics of a Series RC Circuit.

To study the a series LCR circuit and determine its (a) Resonant Frequency, (b) Quality Factor

To study a parallel LCR circuit and determine its (a) Anti-resonant frequency and (b) Quality factor
Q

To determine a Low Resistance by Carey Foster’s Bridge.

To verify the Thevenin and Norton theorem

10. To verify the Superposition, and Maximum Power Transfer Theorem

References
1. Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971, Asia Publishing House.
2. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab Mahal, New

Delhi.

3. Engineering Practical Physics, S.Panigrahi & B.Mallick,2015, Cengage Learning India Pvt. Ltd.
4. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th

Edition, reprinted 1985, Heinemann Educational Publishers

Note: same Module for the B.Sc (H) computer Science students but with code PHYS1304.



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics: Core

Module: Thermal Physics & Statistical Mechanics Sessional Marks: 40

Theory Module Marks: 60
Module Code: PHYS2101 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

Laws of Thermodynamics:

Thermodynamic Description of system: Zeroth Law of thermodynamics and temperature. First law and
internal energy, conversion of heat into work, Various Thermodynamical Processes, Applications of First Law:
General Relation between CP & CV, Work Done during Isothermal and Adiabatic Processes, Compressibility &
Expansion Coefficient, Reversible & irreversible processes, Second law & Entropy, Carnot’s cycle & theorem,
Entropy changes in reversible & irreversible processes, Entropy-temperature diagrams, Third law of
thermodynamics, Unattainability of absolute zero.

Thermodynamic Potentials: Enthalpy, Gibbs, Helmholtz and Internal Energy functions, Maxwell’s relations
& applications - Joule-Thompson Effect, ClausiusClapeyron Equation, Expression for (CP — CV), CP/CV, TdS
equations.

Kinetic Theory of Gases: Derivation of Maxwell’s law of distribution of velocities and its experimental
verification, Mean free path (Zeroth Order), Transport Phenomena: Viscosity, Conduction and Diffusion (for
vertical case), Law of equipartition of energy (no derivation) and its applications to specific heat of gases;
mono-atomic and diatomic gases.

Theory of Radiation: Blackbody radiation, Spectral distribution, Concept of Energy Density, Derivation of
Planck's law, Deduction of Wien’s distribution law, Rayleigh-Jeans Law, Stefan Boltzmann Law and Wien’s
displacement law from Planck’s law.

Statistical Mechanics: Phase space, Macrostate and Microstate, Entropy and Thermodynamic probability,
Maxwell-Boltzmann law - distribution of velocity - Quantum statistics - Fermi-Dirac distribution law - electron
gas - Bose-Einstein distribution law - photon gas - comparison of three statistics.

References:

1. Thermal Physics, S. Garg, R. Bansal and C. Ghosh, 1993, Tata McGraw-Hill.
A Treatise on Heat, Meghnad Saha, and B.N. Srivastava, 1969, Indian Press.
Thermodynamics, Enrico Fermi, 1956, Courier Dover Publications.

Heat and Thermodynamics, M.W.Zemasky and R. Dittman, 1981, McGraw Hill
Thermodynamics, Kinetic theory & Statistical thermodynamics, F.W.Sears &
G.L.Salinger. 1988, Narosa

University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.

7. Thermal Physics, A. Kumar and S.P. Taneja, 2014, R. chand Publications.
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Note: same Module for the B.Sc (H) computer Science students but with code PHYS2301.



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics: Core

Module: Thermal Phys. & Statistical Mechanics Lab Sessional Marks: 15

Practical Marks: 35
Module Code: PHYS2102 Total Marks: 50
Credits: 2.0

Practical

To determine Mechanical Equivalent of Heat, J, by Callender and Barne’s constant flow method.
Measurement of Planck’s constant using black body radiation.

To determine Stefan’s Constant.

To determine the coefficient of thermal conductivity of copper by Searle’s Apparatus.

To determine the Coefficient of Thermal Conductivity of Cu by Angstrom’s Method.

To determine the coefficient of thermal conductivity of a bad conductor by Lee and Charlton’s disc method.
To determine the temperature co-efficient of resistance by Platinum resistance thermometer.

To study the variation of thermo emf across two junctions of a thermocouple with temperature.

To record and analyze the cooling temperature of an hot object as a function of time using a thermocouple
and suitable data acquisition system

10. To calibrate Resistance Temperature Device (RTD) using Null Method/Off-Balance Bridge

CoNoOR~wWNE

References:
1. Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971, Asia Publishing House.
2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers
3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab Mahal, New
Delhi.
4. A Laboratory Manual of Physics for Undergraduate Classes, D.P. Khandelwal, 1985, Vani Publication.

Note: same Module for the B.Sc (H) computer Science students but with code PHYS2302.



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics Core

Module: Waves and Optics Sessional Marks: 40

Theory Module Marks: 60
Module Code: PHYS2103 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

Superposition of Two Collinear Harmonic oscillations: Linearity and Superposition Principle. (1)
Oscillations having equal frequencies and (2) Oscillations having different frequencies (Beats).

Superposition of Two Perpendicular Harmonic Oscillations: Graphical and Analytical Methods.
Lissajous Figures with equal an unequal frequency and their uses.

Wave Motion- General: Transverse waves on a string. Travelling and standing waves on a string.
Normal Modes of a string. Group velocity, Phase velocity. Plane waves. Spherical waves, Wave intensity.

Fluids: Surface Tension: Synclastic and anticlastic surface - Excess of pressure - Application to spherical and
cylindrical drops and bubbles - variation of surface tension with temperature - Jaegar’s method. Viscosity:
Viscosity - Rate flow of liquid in a capillary tube - Poiseuille’s formula - Determination of coefficient of
viscosity of a liquid - Variations of viscosity of a liquid with temperature lubrication. Physics of low pressure -
production and measurement of low pressure - Rotary pump - Diffusion pump - Molecular pump - Knudsen
absolute gauge - penning and pirani gauge — Detection of leakage.

Sound: Simple harmonic motion - forced vibrations and resonance - Fourier’s Theorem - Application to saw
tooth wave and square wave - Intensity and loudness of sound - Decibels - Intensity levels - musical notes -
musical scale. Acoustics of buildings: Reverberation and time of reverberation - Absorption coefficient -
Sabine’s formula - measurement of reverberation time - Acoustic aspects of halls and auditoria.

Wave Optics: Electromagnetic nature of light. Definition and Properties of wave front. Huygens Principle.

Interference: Interference: Division of amplitude and division of wavefront. Young’s Double Slit

experiment. Lloyd’s Mirror and Fresnel’s Biprism. Phase change on reflection: Stokes’ treatment.
Interference in Thin Films: parallel and wedge-shaped films. Fringes of equal inclination (Haidinger Fringes);
Fringes of equal thickness ( Fizeau Fringes). Newton’s Rings: measurement of wavelength and refractive index.

Michelson’s Interferometer: Idea of form of fringes (no theory needed), Determination of wavelength,
Wavelength difference, Refractive index and Visibility of fringes.

Diffraction: Fraunhofer diffraction: Single slit; Double Slit. Multiple slits & Diffraction grating. Fresnel
Diffraction: Half- period zones. Zone plate. Fresnel Diffraction pattern of a straight edge, a slit and a wire
using half-period zone analysis.

Polarization: Transverse nature of light waves. Plane polarized light — production and analysis. Circular and
elliptical polarization.

References:

1. Fundamentals of Optics, F A Jenkins and H E White, 1976, McGraw-Hill

2. Principles of Optics, B.K. Mathur, 1995, Gopal Printing

3. Fundamentals of Optics, H.R. Gulati and D.R. Khanna, 1991, R. Chand Publication

4. University Physics. FW Sears, MW Zemansky and HD Young 13/e, 1986. Addison-Wesley



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics Core

Module: Waves and Optics Lab Sessional Marks: 15
Practical Marks: 35
Module Code: PHYS2104 Total Marks: 50
Credits: 2.0
Practical
1. Toinvestigate the motion of coupled oscillators

To determine the Frequency of an Electrically Maintained Tuning Fork by Melde’s Experiment and to verify
A2 —T Law.

3. Tostudy Lissajous Figures

4. Familiarization with Schuster’s focussing; determination of angle of prism.

5. To determine the Coefficient of Viscosity of water by Capillary Flow Method (Poiseuille’s method).
6. To determine the Refractive Index of the Material of a given Prism using Sodium Light.

7. To determine Dispersive Power of the Material of a given Prism using Mercury Light

8. To determine the value of Cauchy Constants of a material of a prism.

9. To determine the Resolving Power of a Prism.

10. To determine wavelength of sodium light using Fresnel Biprism.

11. To determine wavelength of sodium light using Newton’s Rings.

12. To determine the wavelength of Laser light using Diffraction of Single Slit.

13. To determine wavelength of (1) Sodium & (2) spectrum of Mercury light using plane diffraction Grating
14. To determine the Resolving Power of a Plane Diffraction Grating.

15. To measure the intensity using photosensor and laser in diffraction patterns of single and double slits.
References:

1. Advanced Practical Physics for students, B.L. Flint & H.T. Worsnop, 1971, Asia Publishing House.

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers

3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab Mahal, New
Delhi.

Note: same Module for the B.Sc (H) computer Science students but with code PHYS2304.



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics : Discipline Specific Elective

Module: Digital and Analog Circuits & Instruments Sessional Marks: 40

Theory Module Marks: 60
Module Code: PHYS3221 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

UNIT-1: Digital Circuits

Difference between Analog and Digital Circuits. Binary Numbers. Decimal to Binary and Binary to Decimal
Conversion, AND, OR and NOT Gates (Realization using Diodes and Transistor). NAND and NOR Gates as
Universal Gates. XOR and XNOR Gates.

De Morgan's Theorems. Boolean Laws. Simplification of Logic Circuit using Boolean Algebra. Fundamental
Products. Minterms and Maxterms. Conversion of a Truth Table into an Equivalent Logic Circuit by (1) Sum of
Products Method and (2) Karnaugh Map.

Binary Addition. Binary Subtraction using 2's Complement Method).Half Adders and Full Adders and
Subtractors, 4-bit binary Adder-Subtractor.

UNIT-2: Semiconductor Devices and Amplifiers;

Semiconductor Diodes: p and n type semiconductors. Barrier Formation in PN Junction Diode. Qualitative Idea
of Current Flow Mechanism in Forward and Reverse Biased Diode. PN junction and its characteristics. Static
and Dynamic Resistance. Principle and structure of (1) LEDs (2) Photodiode (3) Solar Cell.

Bipolar Junction transistors: n-p-n and p-n-p Transistors. Characteristics of CB, CE and CC Configurations.
Active, Cutoff, and Saturation Regions. Current gains o and . Relations between a and . Load Line analysis
of Transistors. DC Load line and Qpoint. Voltage Divider Bias Circuit for CE Amplifier. h-parameter
Equivalent Circuit. Analysis of a single-stage CE amplifier using Hybrid Model. Input and Output Impedance.
Current, Voltage and Power Gains. Class A, B, and C Amplifiers.

UNIT-3: Operational Amplifiers (Black Box approach):

Characteristics of an Ideal and Practical Op-Amp (IC 741), Open-loop& Closed -loop Gain. CMRR, concept of
Virtual ground. Applications of Op-Amps: (1) Inverting and Non-inverting Amplifiers, (2) Adder, (3)
Subtractor, (4) Differentiator, (5) Integrator, (6) Zero Crossing Detector.

Sinusoidal Oscillators: Barkhausen's Criterion for Self-sustained Oscillations. Determination of Frequency of
RC Oscillator

UNIT-4: Instrumentations:
Introduction to CRO: Block Diagram of CRO. Applications of CRO: (1) Study of Waveform, (2) Measurement
of Voltage, Current, Frequency, and Phase Difference.

Power Supply: Half-wave Rectifiers. Centre-tapped and Bridge Full -wave Rectifiers Calculation of Ripple
Factor and Rectification Efficiency, Basic idea about capacitor filter, Zener Diode and Voltage Regulation

Timer IC: IC 555 Pin diagram and its application as Astable & Monostable Multivibrator

References:

Integrated Electronics, J. Millman and C.C. Halkias, 1991, Tata Mc-Graw Hill.

Electronic devices and circuits, S. Salivahanan and N. Suresh Kumar, 2012, Tata Mc-Graw Hill.
Microelectronic Circuits, M.H. Rashid, 2ndEdn.,2011, Cengage Learning.

Modern Electronic Instrumentation & Measurement Tech., Helfrick&Cooper,1990, PHI Learning
Digital Principles & Applications, A.P. Malvino, D.P. Leach & Saha, 7th Ed.,2011, Tata McGraw Hill
Microelectronic circuits, A.S. Sedra, K.C. Smith, A.N. Chandorkar, 2014, 6th Edn., Oxford University
Press.

Fundamentals of Digital Circuits, A. Anand Kumar, 2nd Edition, 2009, PHI Learning Pvt. Ltd.

8. OP-AMP and Linear Digital Circuits, R.A. Gayakwad, 2000, PHI Learning Pvt. Ltd.
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PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics: Discipline Specific Elective

Module: Digital and Analog Circuits & Instruments Lab Sessional Marks: 15

Practical Marks: 35
Module Code: PHYS3222 Total Marks: 50
Credits: 2.0

Practical

To measure (a) Voltage, and (b) Frequency of a periodic waveform using a CRO

To verify and design AND, OR, NOT and XOR gates using NAND gates.

To minimize a given logic circuit.

Half adder, Full adder and 4-bit Binary Adder.

Adder-Subtractor using Full Adder I.C.

To design an astable multivibrator of given specifications using 555 Timer.

To design a monostable multivibrator of given specifications using 555 Timer.

To study IV characteristics of PN diode, Zener and Light emitting diode

To study the characteristics of a Transistor in CE configuration.

10. To design a CE amplifier of a given gain (mid-gain) using voltage divider bias.

11. To design an inverting amplifier of given gain using Op-amp 741 and study its frequency response.
12. To design a non-inverting amplifier of given gain using Op-amp 741 and study its Frequency Response.
13. To study a precision Differential Amplifier of given I/O specification using Opamp.

14. To investigate the use of an op-amp as a Differentiator

15. To design a Wien Bridge Oscillator using an op-amp.

CoNoOk~WNE

References:

1. Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994, Mc-Graw Hill.

2. Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall.

3. OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4th edition, 2000, Prentice Hall. Eledironic
Principle, Albert Malvino, 2008, Tata Mc-Graw Hill.
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PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics: Discipline Specific Elective

Module: Elements of Modern Physics Sessional Marks: 40
Theory Module Marks: 60

Module Code: PHYS3223 Total Marks: 100

Credits: 4.0

Planck’s quantum, Planck’s constant and light as a collection of photons; Photo-electric effect and Compton
scattering. De Broglie wavelength and matter waves; Davisson-Germer experiment.

Problems with Rutherford model- instability of atoms and observation of discrete atomic spectra; Bohr's
guantization rule and atomic stability; calculation of energy levels for hydrogen like atoms and their spectra.

Position measurement- gamma ray microscope thought experiment; Wave-particle duality, Heisenberg
uncertainty principle- impossibility of a particle following a trajectory; Estimating minimum energy of a
confined particle using uncertainty principle; Energy-time uncertainty principle.

Two slit interference experiment with photons, atoms and particles; linear superposition principle as a
consequence; Matter waves and wave amplitude; Schrodinger equation for non-relativistic particles;
Momentum and Energy operators; stationary states; physical interpretation of wavefunction, probabilities and
normalization; Probability and probability current densities in one dimension.

One dimensional infinitely rigid box- energy eigenvalues and eigenfunctions, normalization; Quantum dot as an
example; Quantum mechanical scattering and tunnelling in one dimension - across a step potential and across a
rectangular potential barrier.

Size and structure of atomic nucleus and its relation with atomic weight; Impossibility of an electron being in
the nucleus as a consequence of the uncertainty principle. Nature of nuclear force, NZ graph, semi-empirical
mass formula and binding energy.

Radioactivity: stability of nucleus; Law of radioactive decay; Mean life & half-life; decay; decay - energy
released, spectrum and Pauli's prediction of neutrino; -ray emission.

Fission and fusion - mass deficit, relativity and generation of ener@ly; Fission - nature of fragments and emission
of neutrons. Nuclear reactor: slow neutrons interacting with Uranium 235; Fusion and thermonuclear reactions.

References:
1. Concepts of Modern Physics, Arthur Beiser, 2009, McGraw-Hill
2. Modern Physics, John R. Taylor, Chris D. Zafiratos, Michael A.Dubson,2009, PHI Learning
3. Six ldeas that Shaped Physics: Particle Behave like Waves, Thomas A. Moore, 2003, McGraw Hill
4. Quantum Physics, Berkeley Physics Course Vol.4. E.H. Wichman, 2008, Tata McGraw-Hill Co.
5. Modern Physics, R.A. Serway, C.J. Moses, and C.A.Moyer, 2005, Cengage Learning
6. Modern Physics, G. Kaur and G.R. Pickrell, 2014, McGraw Hill
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PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics: Discipline Specific Elective

Module: Elements of Modern Physics Lab Sessional Marks: 15
Practical Marks: 35
Module Code: PHYS3224 Total Marks: 50
Credits: 2.0
Practical
1. To determine value of Boltzmann constant using V-I characteristic of PN diode.
2. To determine work function of material of filament of directly heated vacuum diode.
3. To determine value of Planck’s constant using LEDs of at least 4 different colours.
4. To determine the ionization potential of mercury.
5. To determine the wavelength of H-alpha emission line of Hydrogen atom.
6. To determine the absorption lines in the rotational spectrum of lodine vapour.
7. To study the diffraction patterns of single and double slits using laser source and measure its intensity
variation using Photosensor and compare with incoherent source — Na light.
8. Photo-electric effect: photo current versus intensity and wavelength of light; maximum energy of photo-
electrons versus frequency of light
9. To determine the value of e/m by magnetic focusing.

10. To setup the Millikan oil drop apparatus and determine the charge of an electron.

References:

13

1. Advanced Practical Physics for students, B.L. Flint & H.T. Worsnop, 1971, Asia Publishing House.
2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,

Heinemann Educational Publishers

3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab Mahal, New

Delhi.



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Physics: Discipline Specific Elective

Module: Mathematical Physics Sessional Marks: 40

Theory Module Marks: 60
Module Code: PHYS3225 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

The emphasis of the course is on applications in solving problems of interest to physicists. The students are to
be examined entirely on the basis of problems, seen and unseen.

Calculus of functions of more than one variable: Partial derivatives, exact and inexact differentials.
Integrating factor, with simple illustration. Constrained Maximization using Lagrange Multipliers.

Fourier series: Periodic functions. Orthogonality of sine and cosine functions, Dirichlet Conditions (Statement
only). Expansion of periodic functions in a series of sine and cosine functions and determination of Fourier
coefficients. Complex representation of Fourier series. Expansion of functions with arbitrary period. Expansion
of non-periodic functions over an interval. Even and odd functions and their Fourier expansions. Application.
Summing of Infinite Series.

Frobenius Method and Special Functions: Singular Points of Second Order Linear Differential Equations and
their importance. Frobenius method and its applications to differential equations. Legendre, Bessel, Hermite and
Laguerre Differential Equations. Properties of Legendre Polynomials: Rodrigues Formula, Orthogonality.
Simple recurrence relations.

Some Special Integrals: Beta and Gamma Functions and Relation between them. Expression of Integrals in
terms of Gamma Functions. Error Function (Probability Integral).

Partial Differential Equations: Solutions to partial differential equations, using separation of variables:
Laplace's Equation in problems of rectangular, cylindrical and spherical symmetry.

Complex Analysis: Brief Revision of Complex Numbers and their Graphical Representation. Euler's formula,
De Moivre's theorem, Roots of Complex Numbers. Functions of Complex Variables. Analyticity and Cauchy-
Riemann Conditions. Examples of analytic functions. Singular functions: poles and branch points, order of
singularity, branch cuts. Integration of a function of a complex variable. Cauchy's Inequality. Cauchy’s Integral
formula.

References:
1. Mathematical Methods for Physicists: Arfken, Weber, 2005, Harris, Elsevier.
2. Fourier Analysis by M.R. Spiegel, 2004, Tata McGraw-Hill.
3. Mathematics for Physicists, Susan M. Lea, 2004, Thomson Brooks/Cole.
4. An Introduction to Ordinary Differential Equations, Earl A Coddington, 1961, PHI Learning.
5. Differential Equations, George F. Simmons, 2006, Tata McGraw-Hill.
6. Essential Mathematical Methods, K.F. Riley and M.P. Hobson, 2011, Cambridge University Press
7. Partial Differential Equations for Scientists and Engineers, S.J. Farlow, 1993, Dover Publications.
8. Mathematical methods for Scientists and Engineers, D.A. McQuarrie, 2003, Viva Books.
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Physics: Discipline Specific Elective

Module: Mathematical Physics Lab

Module Code: PHYS3226
Credits: 2.0

Sessional Marks: 15
Practical Marks: 35
Total Marks: 50

Practical

The aim of this course is not just to teach computer programming and numerical analysis but to emphasize its

role in solving problems in Physics.

« Highlights the use of computational methods to solve physical problems

» Use of computer language as a tool in solving physics problems (applications)

» The course will consist of lectures (both theory and practical) in the Computer Lab

+ Evaluation done not on the programming but on the basis of formulating the problem

« Aim at teaching students to construct the computational problem to be solved Students dan use anyone
operating system Linux or Microsoft Windows

Topics

Introduction and Overview

Basics of scientific computing

Errors and error Analysis

Review of C & C++ Programming
fundamentals

Programs: using C/C++ language

Random number generation

15

Description with Applications

Computer architecture and organization, memory and
Input/output devices

Binary and decimal arithmetic, Floating point numbers,
algorithms, Sequence, Selection and Repetition, single and double
precision arithmetic, underflow & overflowemphasize the
importance of making equations in terms of dimensionless

variables, Iterative methods

Truncation and round off errors, Absolute and relative errors, Floating
point computations.

Introduction to Programming, constants, variables and data types,
operators and Expressions, 1/0 statements, scanf and printf, ¢ in and ¢
out, Manipulators for data formatting, Control statements (decision
making and looping statements) (If-statement. If-else Statement.
Nested if Structure. Else-if Statement. Ternary Operator. Goto
Statement. Switch Statement. Unconditional and Conditional Looping.
WhileLoop. Do-While Loop. FOR
Loop. Break and Continue Statements. Nested Loops) , Arrays
(1D&2D) and strings, user defined functions, Structures and Unions,
Idea of classes and objects

Sum & average of a list of numbers, largest of a given list of numbers
and its location in the list, sorting of numbers in ascending-descending
order, Binary search

Area of circle, area of square, volume of sphere, value of pi (r)
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Solution of  Algebraic and Solution of linear and quadratic equation, solving

Transcendental equations by 2
Bisection, Newton Raphson and @AESINEEE  in optics
Secant methods pEtan @l 1@

Interpolation by Newton Gregory Evaluation of trigonometric functions e.g. sin 6, cos @, tan 6, etc.
Forward and Backward difference

formula, Error estimation of linear

interpolation

Numerical differentiation Given Position with equidistant time data to calculate velocity and
(Forward and Backward difference  acceleration and vice-versa. Find the area of
formula) and Integration B-H Hysteresis loop

(Trapezoidal and Simpson rules),
Monte Carlo method

References:

1. Introduction to Numerical Analysis, S.S. Sastry, 5thEdn., 2012, PHI Learning Pvt. Ltd.

2. Schaum's Outline of Programming with C++. J.Hubbard, 2000, McGraw-Hill Publications.

3. Numerical Recipes in C++: The Art of Scientific Computing, W.H. Pressetal., 3rdEdn., 2007, Cambridge
University Press.

4. Afirst course in Numerical Methods, Uri M. Ascher and Chen Greif, 2012, PHI Learning

5. Elementary Numerical Analysis, K.E. Atkinson, 3 r d Edn., 2007, Wiley India Edition.

6. Numerical Methods for Scientists and Engineers, R.W. Hamming, 1973, Courier Dover Pub.

7. An Introduction to Computational Physics, T. Pang, 2ndEdn., 2006, Cambridge Univ. Press
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Physics: Discipline Specific Elective

Module: Solid State Physics Sessional Marks: 40
Theory Module Marks: 60

Module Code: PHYS3227 Total Marks: 100

Credits: 4.0 Duration of Examination: 03 hrs

Crystal Structure: Solids: Amorphous and Crystalline Materials. Lattice Translation Vectors. Lattice with a
Basis — Central and Non-Central Elements. Unit Cell. Miller Indices. Reciprocal Lattice. Types of Lattices.
Brillouin Zones. Diffraction of X-rays by Crystals. Bragg’s Law. Atomic and Geometrical Factor.

Elementary Lattice Dynamics: Lattice Vibrations and Phonons: Linear Monoatomic and Diatomic Chains.
Acoustical and Optical Phonons. Qualitative Description of the Phonon Spectrum in Solids. Dulong and Petit’s
Law, Einstein and Debye theories of specific heat of solids. T3

Magnetic Properties of Matter: Dia-, Para-, Ferri- and Ferromagnetic Materials. Classical Langevin Theory of
dia — and Paramagnetic Domains. Quantum Mechanical Treatment of Paramagnetism. Curie’s law, Weiss’s
Theory of Ferromagnetism and Ferromagnetic Domains. Discussion of B-H Curve. Hysteresis and Energy Loss.

Dielectric Properties of Materials: Polarization. Local Electric Field at an Atom. Depolarization Field.
Electric Susceptibility. Polarizability. Clausius Mosotti Equation. Classical Theory of Electric Polarizability.
Normal and Anomalous Dispersion. Cauchy and Sellmeir relations. Langevin-Debye equation. Complex
Dielectric Constant. Optical Phenomena. Application: Plasma Oscillations, Plasma Frequency, Plasmons.

Elementary band theory: Kronig Penny model. Band Gaps. Conductors, Semiconductors and insulators. P and
N type Semiconductors. Conductivity of Semiconductors, mobility, Hall Effect, Hall coefficient

Superconductivity: Experimental Results. Critical Temperature. Critical magnetic field. Meissner effect.
Type I and type 11 Superconductors, London’s Equation and Penetration Depth. Isotope effect.

References:

Introduction to Solid State Physics, Charles Kittel, 8th Ed., 2004, Wiley India Pvt. Ltd.
Elements of Solid State Physics, J.P. Srivastava, 2nd Ed., 2006, Prentice-Hall of India
Introduction to Solids, Leonid V. Azaroff, 2004, Tata Mc-Graw Hill

Solid State Physics, Neil W. Ashcroft and N. David Mermin, 1976, Cengage Learning
Solid State Physics, Rita John, 2014, McGraw Hill

Solid-state Physics, H. Ibach and H Luth, 2009, Springer

Elementary Solid State Physics, 1/e M. Ali Omar, 1999, Pearson India

Solid State Physics, M.A. Wahab, 2011, Narosa Publications

Solid State Physics, S.O. Pillai, New Age Int. Publishers

OOV WP
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B.Sc. (G) PMC
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Module: Solid State Physics Lab Sessional Marks : 15

Practical Marks: 35

Module Code: PHYS3228 Total Marks: 50
Credits: 2.0

agrwbdE

Practical

Measurement of susceptibility of paramagnetic solution (Quinck’s Tube Method)

To measure the Magnetic susceptibility of Solids.

To determine the Coupling Coefficient of a Piezoelectric crystal.

To measure the Dielectric Constant of a dielectric Materials with frequency

To determine the complex dielectric constant and plasma frequency of metal using Surface Plasmon
resonance (SPR)

6.  To determine the refractive index of a dielectric layer using SPR
7. Tostudy the PE Hysteresis loop of a Ferroelectric Crystal.
8.  Todraw the BH curve of iron using a Solenoid and determine the energy loss from Hysteresis.
9.  To measure the resistivity of a semiconductor (Ge) crystal with temperature by fourprobe method (from
room temperature to 150 oC) and to determine its band gap.
10. To determine the Hall coefficient of a semiconductor sample.
References
1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House.
2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers
3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Ed., 2011, Kitab Mahal, New
Delhi
4. Elements of Solid State Physics, J.P. Srivastava, 2nd Ed., 2006, Prentice-Hall of India
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Module: Object Oriented Programming (OOPs) Sessional Marks: 40

Theory Module Marks: 60

Module Code: CSEN0108 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

19

1.

Unit I: Introduction
Object oriented programming approach; characteristics of object orientated languages;
Bridging C and C++ (Overview of C Concepts).

Structures and Unions: Declaration of structures; Accessing structure members; Structure
Initialization; Arrays of structure; nested structures; structure with pointers; functions and
structures; Unions; Structure/Union Versus Class in C++.

Class Declaration: Data Members; Member Functions; Private and Public Members; Data
Hiding and Encapsulation; Array within a class.

Unit I1: Class function definition

Member Function definition inside the class and outside the class; Friend Function; Inline
Function; Static Members and Functions; Scope Resolution Operator; Private and Public
Member Functions; Nesting of Member Functions. Creating Objects; Accessing class data
members; Accessing member functions; Arrays of Objects; Objects as function arguments:
Pass by value; Pass by reference; Pointers to Objects.

Unit I11: Constructors and Destructors

Declaration and Definition; Default Constructors; Parameterized Constructors; Constructor
Overloading; Copy Constructors. Destructors: Definition and use.

Unit IV: Inheritance

Extending Classes Concept of inheritance; Base class; Derived class; Defining derived classes;
Visibility modes: Private; public; protected; Single inheritance : Privately derived; Publicly
derived; Making a protected member inheritable; Access Control to private and protected
members by member functions of a derived class; Multilevel inheritance; Nesting of classes.
Unit V: Function overloading and operator overloading

Binary and Unary. Polymorphism: Definition; early Binding; Polymorphism with pointers;
Virtual Functions; late binding; pure virtual functions.

Unit VI:: Input/output files

Exception Handling; Template; Streams and files, Namespaces, the basic Streamclasses :
C++ predefined streams.

Rferences:

Object Oriented Programming with C++ ; E Balagurusami; Tata McGraw Hill; New Delhi
2. Object Oriented Programming in Turbo C++; Robert Lafore ; Galgotia Publications;
Delhi
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Module: OOPs Lab : Sessional Marks: 15
Practical Marks: 35
Module Code: CSEN0109 Total Marks: 50
Credits: 2.0
Practical
1. Write a program to print “Hello World”
WAP
2. Find out sum of all digit of a given number.
Write a program addition of n even number.
WAP to simple calculator using switch case.
Write a program to Swap the contents of two variable
Using call by value and Call by reference.
Write a program to implement function overloading to calculate volume of different shapes
using default and constant arguments.
6. Write a program to overload unary operator ++ and --.
7. Define Class EMPLOYEE with static member function having name, salary, height.
Write a program to create various types of constructors and destructors for the class.
*  Use default constructor to get numbers from user and display average.
8. * Use parameterized constructor to display date.
* Use copy constructor and print value of object four times.
* Use dynamic constructor to calculate interest of amount.
9. WAP to calculate the average value of the given number using friend function.
10 Write a program for single level inheritance for class STUDENT to read and display marks of
" three subjects for each student.
11 Write a program to create a class STUDENT, SUB, RESULT for multilevel inheritance for
" student to read marks and display final result.
12 WAP to create class STUDENT, SUB , SPORTS, RESULT for multiple inheritance for
" student to read marks of subjects and sports class and display final result for both.
13.  WAP to demonstrate the concept of virtual base class.
17.  WARP to calculate the hexa and octal value of the given no using virtual function.
WAP to Use of 1/O stream classes
18 * Use of get() and put()
* Use of getline() and write().
19.  WAP to use of manipulators setw(), setfill(), setprecision().
20.  WAP to use of Exception Handling
21.  WAP to use of class template and function template
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Module: Data Structure & File Processing
Sessional Marks: 40

Theory Module Marks: 60
Module Code: CSEN0141 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

UNIT - I: Fundamental Concepts

Introduction to Data Structures, Types of Data Structures, Introduction to Algorithm, Pseudo-code, Flow Chart,
Time and Space Complexity of Algorithms.

Linear Data Structure Using Arrays: Representation of Single and Multidimensional arrays; Sparse arrays.

UNIT = Il: Linked Lists

Singly and doubly linked lists, operations such as traversal, insertion, deletion, searching, two way lists and Use of
headers; Stacks, Evaluation and conversion of operations: Infix, prefix and postfix; Queues (Circular, D-queue &
priority).

UNIT = llI: Trees
Basic terminology, Binary Trees, Trees representation using Array & Linked List, Basic Operations on Binary tree,
Traversal of Binary trees:- Inorder, preorder & Postorder, Application of Binary tree, Threaded Tree, B-Tree.

UNIT — IV: Graphs
Definition & Terminology of graphs, Representation of graphs, Directed, Undirected & Weighted Graph, Graph
Traversals: - Depth First & Breadth First Search, Spanning Trees, MST, Shortest Path Algorithm.

UNIT - V: Searching & Sorting
Searching: - Linear & Binary search, their comparison; Hash table.
Sorting: - Insertion sort, Selection sort, Quick sort, Bubble sort, Heap sort and their comparisons.

UNIT — ViI: File Structures
Sequential file organization, Creating, Updating & Retrieving from sequential files, Advantages and Disadvantages
of sequential file organization.

References:

1. Data Structures using C by A. M. Tenenbaum, Langsam,

Moshe J. Augentem, PHI Pub. Data Structures using C
by A. K. Sharma, Pearson.
2. E. Horowitz, Anderson and S. Sahani, “Fundamentals of
Data Structures in C”, Universities Press, 2008.

1. Data Structures and Algorithms by A.V. Aho, J.E.
Hopcroft and T.D. Ullman, Original edition, Addison-
Wesley, 1999, Low Priced Edition.

2. Theory & Problems of Data Structures by Jr.
SymourLipschetz, Schaum’s outline by TMH.

3. P.S. Deshpande and O.G. Kakde, “C & Data Structure”,
Wiley Dreamtech, 1st Edition, 2003.
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Module: DSFP Lab: Sessional Marks: 15
Practical Marks: 35
Module Code: CSEN0142 Total Marks: 50
Credits: 2.0
Practical
1. Program to insert an element in an array.
2. Program to delete an element from array.
3. Program to implement linear search.
4, Program to implement bubble sort.
5. Program to implement binary search.
6. Program to implement matrix multiplication.
7, Program to implement string operations.
8. Program to implement linked list.
9. Program to implement insertion in Linked list.
10. Program to implement Deletion in Linked list.
11. Program to implement searching in linked list.
12. Program to implement sorting in linked list.
13. Program to implement deletion in linked list.
14. Program to implement stack using array with both of its operations.
15. Program to implement queue.
Experiments based on advanced topics:
16. Program to implement insertion sort.
17. Program to implement heap sort.
18. Program to implement quick sort.

22



PDM University, Bahadurgarh

Faculty of Physical Sciences
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Module: Numerical Computing Sessional Marks: 40

Theory Module Marks: 60

Module Code: MATHO0132 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

UNIT-1 :Algorithms, Convergence, Bisection method, False position method, Fixed point iteration method,
Newton Raphson’s method, Secant method

UNIT-2 LU decomposition, Gauss-Jacobi, Gauss-Siedel and SOR iterative methods.

UNIT-3 :Lagrange and Newton interpolation: linear and higher order, finite difference

operators.

UNIT-4: Numerical differentiation: forward difference, backward difference and central

difference. Numerical Integration:Newton —cote’s Quadrature formula , trapezoidal rule, Simpson’s rule

UNIT-5: Numerical solution of ordinary differential equations: Euler’s Method,Modified Euler
method,Runge-Kutta Methods

REFERENCES:

1. B. Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education,
India, 2007.

2. M. K. Jain, S. R. K. lyengar and R. K. Jain, Numerical Methods for Scientific
and Engineering Computation, New age International Publisher, India, 5th
edition, 2007.

SUGGESTED READING:

3. C. F. Gerald and P. O. Wheatley, Applied Numerical Analysis, Pearson
Education, India,7th edition, 2008
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Computer Science: Core

Module: NC Lab Sessional Marks: 15
Practical Marks: 35
Module Code: MATHO0133 Total Marks: 50
Credits: 2.0
Practicals

Practical / Lab work to be performed on a computer:

Use of computer aided software (CAS), for example Matlab / Mathematica /
Maple / Maxima /C etc, for developing the following Numerical programs:
(i) Calculate the sum /1 + 1/2 + 1/3 + 1/4 + ---------- + 1/ N.

(ii) To find the absolute value of an integer.

(iii) Enter 100 integers into an array and sort them in an ascending order.
(iv) Any two of the following

(a) Bisection Method

(b) Newton Raphson Method

(c) Secant Method

(d) Regulai Falsi Method

(v) LU decomposition Method

(vi) Gauss-Jacobi Method

(vii) Gauss-Siedel Method

(viii) Lagrange Interpolation or Newton Interpolation

(ix) Simpson’s rule.

REFERENCES:

1. B. Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education,

India, 2007.

2. M. K. Jain, S. R. K. lyengar and R. K. Jain, Numerical Methods for Scientific

and Engineering Computation, New age International Publisher, India, 5th

edition, 2007.

SUGGESTED READING:

1. C. F. Gerald and P. O. Wheatley, App;ied Numerical Analysis, Pearson

Education, India,7th edition, 2008Study of the equilibrium of one of the following reactions by the distribution
method:
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Module: Data Analysis and Algorithm

Sessional Marks: 40

Theory Module Marks: 60

Module Code: COAP0120 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs
UNIT-I:

Introduction: Algorithm, Psuedo code for expressing algorithms, Performance Analysis-Space
complexity, Time complexity, Asymptotic Notation- Big oh notation, Omega notation, Theta
notation and Little oh notation, Probabilistic analysis, Amortized analysis.

UNIT-II:

Divide and conquer: General method , applications-Binary search, Quick sort, Merge sort,
Strassen’s matrix multiplication.

UNIT-111:

Searching and Traversal Techniques: Efficient non - recursive binary tree traversal algorithm,
Disjoint set operations, union and find algorithms, Spanning trees, Graph traversals - Breadth
first search and Depth first search, AND / OR graphs, game trees, Connected Components, Bi -
connected components. Disjoint Sets- disjoint set operations, union and find algorithms,
spanning trees, connected components and biconnected components.

UNIT-1V:

Greedy method: General method, applications - Job sequencing with dead lines, 0/1 knapsack
problem, Minimum cost spanning trees, Single source shortest path problem.

Dynamic Programming: General method, applications-Matrix chain multiplication, Optimal
binary search trees, 0/1 knapsack problem, All pairs shortest path problem, Travelling sales
person problem, Reliability design.

UNIT-V:

Backtracking: General method, applications-n-queen problem, sum of subsets problem, graph
coloring, Hamiltonian cycles.

Branch and Bound: General method, applications - Travelling sales person problem,0/1
knapsack problem- LC Branch and Bound solution, FIFO Branch and Bound solution.
UNIT-VI:

NP-Hard and NP-Complete problems: Basic concepts, non deterministic algorithms, NP -
Hard and NPComplete classes, Cook’s theorem.

References:
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1. Computer Algorithms, Introduction to Design and Analysis, 3rd Edition, Sara Baase, Allen, Van,
Gelder, Pearson Education.

2. Algorithm Design: Foundations, Analysis and Internet examples, M. T. Goodrich and R. Tomassia,
John Wiley and sons.

3. Fundamentals of Sequential and Parallel Algorithm, K. A. Berman and J. L. Paul, Cengage

Learning.

Introducation to the Design and Analysis of Algorithms, A. Levitin, Pearson Education.

Introducation to Algorithms, 3rd Edition, T. H. Cormen, C. E. Leiserson, R. L. Rivest, and C. Stein,

PHI Pvt. Ltd.

6. Design and Analysis of algorithm, Aho, Ullman and Hopcroft, Pearson Education, 2004.
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Module Code: COAP0121 Total Marks: 50
Credits: 2.0
Practical
1. i. Implement Insertion Sort (The program should report the number of comparisons)
ii. ii. Implement Merge Sort(The program should report the number of comparisons)
2. Implement Heap Sort(The program should report the number of comparisons)
Implement Randomized Quick sort (The program should report the number of comparisons)
Implement Radix Sort
Create a Red-Black Tree and perform following operations on it:
5 i. Insert a node
' ii. Delete a node
iii. Search for a number & also report the color of the node containing this number.
6. Write a program to determine the LCS of two given sequences
7. Implement Breadth-First Search in a graph
8. Implement Depth-First Search in a graph
9. Write a program to determine the minimum spanning tree of a graph
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Module: Operating Systems Sessional Marks: 40

Theory Module Marks: 60
Module Code: COAP0230 Total Marks: 100
Credits: 4.0 Duration of Examination: 03 hrs

UNIT-I: Introduction

Introduction to Operating System, Role of Operating System as resource manager, function of
kernel and shell, operating system structures, views of an operating system.

UNIT-II: Process management

CPU scheduling, Scheduling Algorithms, PCB, Process synchronization, Deadlocks,
Prevention, Detection and Recovery

UNIT-I11: Memory Management

Overlays, Memory management policies, Fragmentation and its types, Partitioned memory
managements, Paging, Segmentation, Need of Virtual memories, Page replacement Algorithms,
Concept of Thrashing.

UNIT-1V: Device Management

I/0 system and secondary storage structure, Device management policies, Role of I/O traffic
controller, scheduler

UNIT-V: File Management

File System Architecture, Layered Architecture, Physical and Logical File Systems, Protection
and Security:

UNIT-VI: Case Studies

LINUX / UNIX Operating System and Windows based operating systems. Recent trends in
operating system.

References
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1. Operating Systems: Madnick E, Donovan J, Tata McGraw Hili
2. Operating Systems: Tannenbaum, Prentice Hall India, New Delhi.
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Practical
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Installation Process of various operating System

Commands for files & directories: cd, Is, cp, md, rm, mkdir, rmdir.

Creating and viewing files using cat. File comparisons. Disk related commands: checking
disk free spaces.

Processes in linux connecting processes with pipes, background processing, managing
multiple processes

Background process: changing process priority, scheduling of processes at command,

Batch commands, kill, ps, who, sleep.
Printing file. File related commands ws, sat, cut, grep

Shell Programming: Basic of shell programming, various types of shell, Shell
Programming in bash, conditional & looping statement, case statements, parameter passing
and arguments shell variables, shell keywords, creating shell programs for automate system
tasks, report printing.
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Module: Data Base Applications Sessional Marks: 40
Theory Module Marks: 60
Module Code: COAP0240 Total Marks: 100
Credits: 04 Duration of Examination: 03 hrs
UNIT-I:

Introduction: An overview of database management system, database system Vs file system, Database system
concepts and architecture, data models schema and instances, data independence and data base language and
interfaces, Data definitions language, DML, Overall Database Structure. Data Modeling using the Entity
Relationship Model: ER model concepts, notation for ER diagram, mapping constraints, keys, Concepts of Super
Key, candidate key, primary key, Generalization, aggregation, reduction of an ER diagrams to tables, extended ER
model, relationships of higher degree. Relational data Model and Language: Relational data model concepts,
integrity constraints: entity integrity, referential integrity, Keys constraints, Domain constraints, relational algebra,
relational calculus, tuple and domain calculus.

UNIT-1I:

Introduction to SQL: Characteristics of SQL. Advantage of SQL. SQL data types and literals. Types of SQL
commands. SQL operators and their procedure. Tables, views and indexes. Queries and sub queries. Aggregate
functions. Insert, update and delete operations. Joins, Unions, Intersection, Minus, Cursors in SQL. Data Base
Design & Normalization: Functional dependencies, normal forms, first, second, third normal forms, BCNF,
inclusion dependences, loss less join decompositions, normalization using FD, MVD, and JDs, alternative
approaches to database design.

UNIT-111:

Transaction Processing Concepts: Transaction system, Testing of serializability, Serializability of schedules,
conflict & view serializable schedule, recoverability, Recovery from transaction failures, log based recovery,
checkpoints, deadlock handling

UNIT-1V:

Crash Recovery: Failure classification, recovery concepts based on deferred update, recovery concepts based on
intermediate update, shadow paging, check points, on-line backup during database updates, case study from
acontemporary database management software Concurrency Control Techniques: Concurrency control, locking
Techniques for concurrency control, Time stamping protocols for concurrency control, validation based protocol,
multiple granularity, Multi version schemes, Recovery with concurrent transaction.

UNIT-V:

Client/Server Databases: Client/Server concepts, approach, Client/Server environments, characterization of
Client/Server computing, application partitioning, the two-layer, and the Three layer architecture, Client/Server
communication, APIs in Client/Server computing, middleware technology, application developments, design
concepts, Client application development tools, and database servers.

UNIT-VI:

Integrity, Security and Repositories: Needs for database integrity, integrity constraints, non-procedural integrity
constraints, integrity constraints specifications in SQL, introduction to database security mechanism, security
specification in SQL, system catalogues Case Studies: Oracle: Database Design and Querying Tools; SQL
Variations and Extensions; Storage and Indexing; Query Processing and Optimization; Concurrency Control and
Recovery; System Architecture; Replication, Distribution and External Data; Database Administration Tools.

References:

1. R. Elmasri, S.B. Navathe, Fundamentals of Database Systems 6th Edition, Pearson Education, 2010.
2. R. Ramakrishanan, J. Gehrke, Database Management Systems 3rd Edition, McGraw-Hill, 2002.

1. A. Silberschatz, H.F. Korth, S. Sudarshan, Database System Concepts 6th Edition, McGraw Hill, 2010.
2. R. Elmasri, S.B. Navathe Database Systems Models, Languages, Design and application Programming, 6th
Edition, Pearson Education,2013.
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Practical

Create and use the following database schema to answer the given queries.

EMPLOYEE Schema

DEFAUL

Field Tvpe NULLEKEY T
Eno Char(3) NO PRI NIL
Ename WVarchar(50) NO NIL
Job_type WVarchar(50) NO NIL
Manager Char(3) Yes FK NIL
Hire date Date NO NIL
Dno Integer YES TFK NIL
Commission Decimal({10.2) YES NIL
Salary Decimal(7.2) NO NIL
DEPARTMENT Schema

DEFAUL
Field Tvpe NULLKEY T
Dno Integer Ne PRI NULL
Dname WVarchar(50) Yes NULL
Location Varchar(50) Yes New Delhi
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Module: Polymer Chemistry Sessional Marks: 40

Theory Module Marks: 60
Module Code: CHEM3203 Total Marks: 100
Credits: 04 Duration of Examination: 03 hrs

Introduction and history of polymeric materials:
Different schemes of classification of polymers, Polymer nomenclature, Molecular forces and chemical bonding
in polymers, Texture of polymers.

Functionality and its importance:
Criteria for synthetic polymer formation, classification of polymerization processes, Relationships between
functionality, extent of reaction and degree of polymerization. Bi-functional systems, Poly-functional systems.

Kinetics of Polymerization:
Mechanism and kinetics of step growth, radical chain growth, ionic chain (both cationic and anionic) and
coordination polymerizations, Mechanism and kinetics of copolymerization, polymerization techniques.

Crystallization and crystallinity:
Determination of crystalline melting point and degree of crystallinity, Morphology of crystalline polymers,
Factors affecting crystalline melting point.

Nature and structure of polymers-Structure Property relationships.

Determination of molecular weight of polymers (Mn, Mw, etc) by end group analysis, viscometry, light
scattering and osmotic pressure methods. Molecular weight distribution and its significance. Polydispersity
index.

Glass transition temperature (Tg) and determination of Tg, Free volume theory, WLF equation, Factors
affecting glass transition temperature (Tg).

Polymer Solution — Criteria for polymer solubility, Solubility parameter, Thermodynamics of polymer
solutions, entropy, enthalpy, and free energy change of mixing of polymers solutions, Flory- Huggins theory,
Lower and Upper critical solution temperatures.

Properties of Polymers (Physical, thermal, flow & mechanical properties).

Brief introduction to preparation, structure, properties and application of the following polymers: polyolefins,
polystyrene and styrene copolymers, poly(vinyl chloride) and related polymers, poly(vinyl acetate) and related
polymers, acrylic polymers, fluoro polymers, polyamides and related polymers. Phenol formaldehyde resins
(Bakelite, Novalac), polyurethanes, silicone polymers, polydienes, Polycarbonates, Conducting Polymers,
[polyacetylene, polyaniline, poly(p-phenylene sulphide polypyrrole, polythiophene)].

References:
» Seymour, R.B. & Carraher, C.E. Polymer Chemistry: An Introduction, Marcel Dekker, Inc. New York,
1981.

» Odian, G. Principles of Polymerization, 4th Ed. Wiley, 2004.

» Billmeyer, F.W. Textbook of Polymer Science, 2nd Ed. Wiley Interscience, 1971. Ghddh, P. Polymer
Science & Technology, Tata McGraw-Hill Education, 1991.

» Lenz, R.W. Organic Chemistry of Synthetic High Polymers. Interscience Publishers, New York, 1967.
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Practical
Polymer synthesis

1. Free radical solution polymerization of styrene (St) / Methyl Methacrylate (MMA) / Methyl Acrylate (MA)
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/ Acrylic acid (AA).

Purification of monomer

Polymerization using benzoyl peroxide (BPO) / 2,2’-azo-bisisobutylonitrile (AIBN)

Preparation of nylon 66/6

Interfacial polymerization, preparation of polyester from isophthaloyl chloride (IPC) and phenolphthalein
Preparation of IPC

Purification of IPC

Interfacial polymerization

Redox polymerization of acrylamide

Precipitation polymerization of acrylonitrile

Preparation of urea-formaldehyde resin

Preparations of novalac resin/resold resin.

Microscale Emulsion Polymerization of Poly(methylacrylate).

mer characterization

Determination of molecular weight by viscometry:

Polyacrylamide-aq.NaNO2 solution

(Poly vinyl proplylidine (PVP) in water

Determination of the viscosity-average molecular weight of poly(vinyl alcohol) (PVVOH) and the fraction
of “head-to-head” monomer linkages in the polymer.

Determination of molecular weight by end group analysis: Polyethylene glycol (PEG) (OH group).
Testing of mechanical properties of polymers.

Determination of hydroxyl number of a polymer using colorimetric method.

mer analysis

Estimation of the amount of HCHO in the given solution by sodium sulphite method

Instrumental Techniques

IR studies of polymers

DSC analysis of polymers

Preparation of polyacrylamide and its electrophoresis *at least 7 experiments to be carried out.

rences:

M.P. Stevens, Polymer Chemistry: An Introduction, 3rd Ed., Oxford University Press, 1999.

H.R. Allcock, F.W. Lampe & J.E. Mark, Contemporary Polymer Chemistry, 3rd ed. Prentice-Hall (2003)
F.W. Billmeyer, Textbook of Polymer Science, 3rd ed. Wiley-Interscience (1984)

J.R. Fried, Polymer Science and Technology, 2nd ed. Prentice-Hall (2003)

P. Munk & T.M. Aminabhavi, Introduction to Macromolecular Science, 2nd ed. John Wiley & Sons
(2002)

L. H. Sperling, Introduction to Physical Polymer Science, 4th ed. John Wiley & Sons (2005)

M.P. Stevens, Polymer Chemistry: An Introduction 3rd ed. Oxford University Press (2005).

Seymour/ Carraher’s Polymer Chemistry, 9th ed. by Charles E. Carraher, Jr. (2013).
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Introduction to Green Chemistry
What is Green Chemistry? Need for Green Chemistry. Goals of Green Chemistry.
Limitations/ Obstacles in the pursuit of the goals of Green Chemistry

Pri

nciples of Green Chemistry and Designing a Chemical synthesis

Twelve principles of Green Chemistry with their explanations and examples and special emphasis on the

foll
n

owing:

Designing a Green Synthesis using these principles; Prevention of Waste/ byproducts; maximum

incorporation of the materials used in the process into the final products , Atom Economy, calculation of

atom economy of the rearrangement, addition, substitution and elimination reactions.

Prevention/ minimization of hazardous/ toxic products reducing toxicity. risk =

functlon? hazard x exposure; waste or pollution prevention hierarchy. = o ) )

reen solvents— supercritical fluids, water as a solvent for organic reactions, ionic liquids, fluorous biphasic

solvent, PEG, solventless processes, immobilized solvents and how to compare greenness of solvents.

Energy requirements for reactions — alternative sources of energy: use of microwaves and ultrasonic energy.

Selection of starting materials; avoidance of unnecessary derivatization — careful use of blocking/protecting
roups. . . . I . .
se of catalytic reagents %Wherever possible) in preference to stoichiometric reagents; catalysis and green
crﬁe[[nlst{y comparison of heterogeneous and homogeneous catalysis, biocatalysis, asymmetric catalysis and
otocatalysis. ) ) o ) ) o
Breventlon of chemical accidents designing greener processes, inherent safer design, principle of ISD
“What you don’t have cannot harm you”, greener alternative to Bhopal Gas Tragedy (safer route to
carcarbaryl) and Flixiborough accident (safer route to cyclohexanol) subdivision of 1SD, minimization,

simplification, substitution, moderation and limitation. o )
Strengthening/ development of analytical techniques to prevent and minimize the generation of hazardous
substances in chemical processes.

Examples of Green Synthesis/ Reactions and some real world cases

1.

2.

o Ol
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Green Synthesis of the following compounds: adipic acid, catechol, disodium iminodiacetate (alternative to
Strecker synthesis)

Microwave assisted reactions in water: Hofmann Elimination, methyl benzoate to benzoic acid, oxidation of
toluene and alcohols; microwave assisted reactions in organic solvents Diels-Alder reaction and
Decarboxylation reaction

Ultrasound assisted reactions: sonochemical Simmons-Smith Reaction (Ultrasonic alternative to lodine)
Surfactants for carbon dioxide — replacing smog producing and ozone depleting solvents with CO2 for
precision cleaning and dry cleaning of garments.

Designing of Environmentally safe marine antifoulant.

Rightfit pigment: synthetic azopigments to replace toxic organic and inorganic pigments.

An efficient, green synthesis of a compostable and widely applicable plastic (poly lactic acid) made from
corn.



PDM University, Bahadurgarh

8 Healthier fats and oil by Green Chemistry: Enzymatic interesterification for production of no Trans-Fats
and Oils

9 Development of Fully Recyclable Carpet: Cradle to Cradle Carpeting

Future Trends in Green Chemistry
Oxidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatorial green chemistry;

Proliferation of solventless reactions; co crystal controlled solid state synthesis (C2S3); Green chemistry in
sustainable development.

References:
» Abhluwalia, V.K. & Kidwai, M.R. New Trends in Green Chemistry, Anamalaya Publishers (2005).

» Anastas, P.T. & Warner, J.K.: Green Chemistry - Theory and Practical, Oxford University Press (1998).
« Matlack, A.S. Introduction to Green Chemistry, Marcel Dekker (2001).

» Cann, M.C. & Connely, M.E. Real-World cases in Green Chemistry, American Chemical Society,
Washington (2000).

* Ryan, M.A. & Tinnesand, M. Introduction to Green Chemistry, American Chemical Society, Washington
(2002).

» Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, 2nd Edition, 2010.
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Practical

Safer starting materials

Preparation and characterization of nanoparticles of gold using tea leaves.

Using renewable resources

Preparation of biodiesel from vegetable/ waste cooking oil.

Avoiding waste

Principle of atom economy.

Use of molecular model kit to stimulate the reaction to investigate how the atom economy can illustrate
Green Chemistry.

Preparation of propene by two methods can be studied

Triethylamine ion + OH- —propene + trimethylpropene + water H2SO4/

(1) 1-propanol — propene + water

Other types of reactions, like addition, elimination, substitution and rearrangement should also be studied
for the calculation of atom economy.

Use of enzymes as catalysts

Benzoin condensation using Thiamine Hydrochloride as a catalyst instead of cyanide.

Alternative Green solvents

Extraction of D-limonene from orange peel using liquid CO2 prepared form dry ice.

Mechanochemical solvent free synthesis of azomethines

Alternative sources of energy

Solvent free, microwave assisted one pot synthesis of phthalocyanine complex of copper (11).
Photoreduction of benzophenone to benzopinacol in the presence of sunlight.

References:
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Anastas, P.T & Warner, J.C. Green Chemistry: Theory and Practice, Oxford University Press (1998).
Kirchoff, M. & Ryan, M.A. Greener approaches to undergraduate chemistry experiment. American
Chemical Society, Washington DC (2002).

Ryan, M.A. Introduction to Green Chemistry, Tinnesand; (Ed), American Chemical Society, Washington
DC (2002).

Sharma, R.K.; Sidhwani, I.T. & Chaudhari, M.K. I.LK. Green Chemistry Experiment: A monograph
International Publishing House Pvt Ltd. New Delhi. Bangalore CISBN 978-93-81141-55-7 (2013).
Cann, M.C. & Connelly, M. E. Real world cases in Green Chemistry, American Chemical Society (2008).
Cann, M. C. & Thomas, P. Real world cases in Green Chemistry, American Chemical Society (2008).
Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, 2nd Edition, 2010.

Pavia, D.L., Lampman, G.M., Kriz, G.S. & Engel, R.G. Introduction to Organic Laboratory Techniques:
A Microscale and Macro Scale Approach, W.B.Saunders, 1995.
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Limit and Continuity (¢ and & definition), Types of discontinuities, Differentiability of functions, Successive
differentiation, Leibnitz’s theorem, Partial differentiation, Euler’s theorem on homogeneous functions.
Tangents and normal, Curvature, Asymptotes, Singular points, Tracing of curves. Parametric representation of
curves and tracing of parametric curves, Polar coordinates and tracing of curves in polar coordinates.

Rolle’s theorem, Mean Value theorems, Taylor’s theorem with Lagrange’s and Cauchy’s forms of remainder,
Taylor’s series, Maclaurin’s series of sin X, cos x, ex, log(l+x), (I+x)m, Maxima and Minima, Indeterminate

forms.

Books Recommended

1. H. Anton, I. Birens and S. Davis, Calculus, John Wiley and Sons, Inc., 2002.
2. G.B. Thomas and R.L. Finney, Calculus, Pearson Education, 2007.

36



PDM University, Bahadurgarh

Faculty of Physical Sciences
B.Sc. (G) PMC
Mathematics Core
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First order exact differential equations. Integrating factors, rules to find an integrating factor. First order higher
degree equations solvable for x, y, p. Methods for solving higher -order differential equations. Basic theory of
linear differential equations, Wronskian, and its properties. Solving a differential equation by reducing its order.

Linear homogenous equations with constant coefficients, Linear non-homogenous equations, The method of
variation of parameters, The Cauchy-Euler equation, Simultaneous differential equations, Total differential
equations.

Order and degree of partial differential equations, Concept of linear and non-linear partial differential equations,
Formation of first order partial differential equations, Linear partial differential equation of first order,
Lagrange’s method, Charpit’s method.

Classification of second order partial differential equations into elliptic, parabolic and hyperbolic through
illustrations only.

Books Recommended
1. Shepley L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, 1984.

2. |. Sneddon, Elements of Partial Differential Equations, McGraw-Hill, International Edition, 1967.
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Module: Core 3.1 : Real Analysis Sessional Marks: 50
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Credits: 6.0 Duration of Examination: 03 hrs

Finite and infinite sets, examples of countable and uncountable sets. Real line, bounded sets, suprema and
infima, completeness property of R, Archimedean property of R, intervals. Concept of cluster points and
statement of BolzanoWeierstrass theorem.

Real Sequence, Bounded sequence, Cauchy convergence criterion for sequences. Cauchy’s theorem on limits,
order preservation and squeeze theorem, monotone sequences and their convergence (monotone convergence
theorem without proof).

Infinite series. Cauchy convergence criterion for series, positive term series, geometric series, comparison test,
convergence of p-series, Root test, Ratio test, alternating series, Leibnitz’s test (Tests of Convergence without
proof). Definition and examples of absolute and conditional convergence.

Sequences and series of functions, Pointwise and uniform convergence. Mntest, Mtest, Statements of the results
about uniform convergence and integrability and differentiability of functions, Power series and radius of
convergence.

Books Recommended

1. T. M. Apostol, Calculus (Vol. 1), John Wiley and Sons (Asia) P. Ltd., 2002.

2. R.G. Bartle and D. R Sherbert, Introduction to Real Analysis, John Wiley and Sons (Asia) P. Ltd., 2000.

3. E. Fischer, Intermediate Real Analysis, Springer Verlag, 1983.

4. K.A. Ross, Elementary Analysis- The Theory of Calculus Series- Undergraduate Texts in Mathematics,
Springer Verlag, 2003.
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Definition and examples of groups, examples of abelian and non-abelian groups, the group Zn of integers under
addition modulo n and the group U(n) of units under multiplication modulo n. Cyclic groups from number
systems, complex roots of unity, circle group, the general linear group GLn (n,R), groups of symmetries of (i)
an isosceles triangle, (ii) an equilateral triangle, (iii) a rectangle, and (iv) a square, the permutation group Sym
(n), Group of quaternions.

Subgroups, cyclic subgroups, the concept of a subgroup generated by a subset and the commutator subgroup of
group, examples of subgroups including the center of a group. Cosets, Index of subgroup, Lagrange’s theorem,
order of an element, Normal subgroups: their definition, examples, and characterizations, Quotient groups.

Definition and examples of rings, examples of commutative and non-commutative rings: rings from number
systems, Zn the ring of integers modulo n, ring of real quaternions, rings of matrices, polynomial rings, and

rings of continuous functions. Subrings and ideals, Integral domains and fields, examples of fields: Zp, Q, R,
and C. Field of rational functions.

Books Recommended
1. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002.
2. M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.
3. Joseph A Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa, 1999.

4. George E Andrews, Number Theory, Hindustan Publishing Corporation, 1984.
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Credits: 6.0 Duration of Examination: 03 hrs

R, R2, R3 as vector spaces over R. Standard basis for each of them. Concept of Linear Independence and
examples of different bases. Subspaces of R2, R3.

Translation, Dilation, Rotation, Reflection in a point, line and plane. Matrix form of basic geometric
transformations. Interpretation of eigen values and eigen vectors for such transformations and eigen spaces as
invariant subspaces.

Types of matrices. Rank of a matrix. Invariance of rank under elementary transformations. Reduction to normal
form, Solutions of linear homogeneous and non-homogeneous equations with number of equations and
unknowns upto four.

Matrices in diagonal form. Reduction to diagonal form upto matrices of order 3. Computation of matrix inverses
using elementary row operations. Rank of matrix. Solutions of a system of linear equations using matrices.
Ilustrative examples of above concepts from Geometry, Physics, Chemistry, Combinatorics and Statistics.
Books Recommended

1. A.l. Kostrikin, Introduction to Algebra, Springer Verlag, 1984.

2. S. H. Friedberg, A. L. Insel and L. E. Spence, Linear Algebra, Prentice Hall of India Pvt. Ltd., New Delhi,
2004.

3. Richard Bronson, Theory and Problems of Matrix Operations, Tata McGraw Hill, 1989.
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Limits, Limits involving the point at infinity, continuity. Properties of complex numbers, regions in the complex
plane, functions of complex variable, mappings. Derivatives, differentiation formulas, Cauchy-Riemann
equations, sufficient conditions for differentiability.

Analytic functions, examples of analytic functions, exponential function, Logarithmic function, trigonometric
function, derivatives of functions, definite integrals of functions. Contours, Contour integrals and its examples,
upper bounds for moduli of contour integrals. Cauchy-Goursat theorem, Cauchy integral formula.

Liouville’s theorem and the fundamental theorem of algebra. Convergence of sequences and series, Taylor
series and its examples.

Laurent series and its examples, absolute and uniform convergence of power series.

Books Recommended

1. James Ward Brown and Ruel V. Churchill, Complex Variables and Applications, 8th Ed., McGraw — Hill
International Edition, 20009.

2. Joseph Bak and Donald J. Newman, Complex analysis, 2nd Ed., Undergraduate Texts in Mathematics,
Springer-Verlag New York, Inc., New York, 1997.
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