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Program Outcomes:  

 To enhance the student’s academic abilities, personal qualities and transferable skills 

which will give them an opportunity to develop as responsible citizens. 

 To define the basic laws involved in Physics to understand the concepts and 

significance of the various physical phenomena. 

 To carry out experiments to understand the laws and concepts of Physics. 

 To apply the theories learnt and the skills acquired to solve real time problems. 

 To acquire a wide range of problem-solving skills, both analytical and computational 

and to apply them. 

 Understand the fundamental theory of nature at small scale & levels of atom & sub-

atomic particles. 

 

Program Specific Outcomes: 

 Students should be able to Understand the core concepts of Physics subjects 

 Students learn how to design and conduct an experiment demonstrating their 

understanding of the scientific method and processes.  

 Students will develop the proficiency in the acquisition of data using a variety of 

laboratory instruments and in the analysis and interpretation of such data. 

  Students will realize and develop an understanding of the impact of physics and 

science on society. 

 Discover of physics concepts in other disciplines such as Mathematics, Computer 

science, Engineering, and Chemistry. 

 Analyse physical problems and develop correct solutions using natural laws. 

 Identify their area of interest in academic and R&D. 

 To motivate the students to pursue PG courses in reputed institutes. 

 Trained to take up jobs in allied fields and Confident to take up competitive exams. 

 To produce graduates who excel in the competencies and values required for 

leadership to serve a rapidly evolving global community. 

 

 



 

 

B. Sc I SEMESTER 

Physics Paper -1 [PHY.T1-1] 

Mechanics, Oscillations and Properties of Matter 

Objectives: 

 The Course aims to lay down foundation on fundamental ideas on Motion, 

Friction, Work, Energy and Rigid body dynamics and to use these concepts to 

explore various applications. 

 To stimulate the key concepts underpinning the physical interpretations of 

different properties of matter and apply them in real world problems. 

Skills to be developed:  

 To show graphically different types of motion. 

 To know how to calculate friction forces and coefficients of static and dynamic 

friction.   

 Learn the concepts of work and energy. 

 To show how laws of mechanics can be used to describe and predict the motions 

of three-dimensional objects. 

 Learn basics of the kinematics and dynamics in linear and rotational motion. 

 Learn the concepts of elastic constants and viscosity of fluids. 

 Acquire basic knowledge of oscillation.               

Course Outcomes:  

 Apply Newton’s laws of motion in real word problems. 

 To understand friction force and the factors that contribute to friction force 

 To understand Work Energy theorem and Determine the work done by different 

forces 

 Distinguish between Conservative and Non-Conservative forces. 

 Differentiate between the streamline and turbulent flow of liquids and reason 

out the effects of liquids while flowing. 

 Understand simple principles of fluid flow and the equations governing fluid 

dynamics. 

 Understand the idea about centre of mass, phenomena of collisions and principle 

of Rocket 

 Explain the phenomena of simple harmonic motion and the properties of 

systems executing such motions. 

 Understand the principles of elasticity through the study of Young Modulus and 

modulus of rigidity. 



 

 

 

 

 

 

 

Unit-I 

Motion & Friction: Newton's laws of motion with illustrations (review); Enumeration of II 

law - Motion in a resistive medium; Examples of drag force, concept of terminal velocity; 

role of static and dynamic friction; Motion along inclined plane with and without frictional 

force; Use of free body diagrams. Motion along a curved path - radial and transverse 

components of acceleration. 

                                                                                                                                                               

8hours                                                                                                                                                        

Work & Energy: Work done by a constant and variable force; Work energy theorem; 

Work and potential energy; examples of potential energy; Work done by gravitational 

force; Work done by a spring force; Conservative and non-conservative force; 

Conservation of energy.                                                                                     5 hours                                                     

 

                                       

Unit-II 

Surface tension: Molecular interpretation of surface tension; Surface energy; Angle of 

contact and wetting; Pressure difference across a curved surface; surface tension – drop 

weight method, Interfacial tension- Drop weight method with necessary theory; Factors 

affecting surface tension.         

                                                                                                                                                              

7 hours 

Viscosity: Rate of flow of liquid in a capillary tube, Poiseuille’s formula (derivation). 

Determination of coefficient of viscosity of a liquid. Variation of viscosity of a liquid with 

temperature.Lubrication.Stoke’slaw(Derivation).                                                         6 hours                                                                                    

  

          

Unit-III 

System of particles: Centre of mass of rigid bodies; Newton's law for a system of particles; 

Linear momentum for a particle and a system of particles; Conservation of linear momentum; 

System with variable mass; Rocket motion; Elastic and inelastic collisions (oblique 

Incidence).                                                                                                                   5 hours 

 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

52 2 4 30 70 100 



Moment of inertia: Review of rotational motion of Rigid bodies; Kinetic energy of rotation-

Moment of Inertia of a body; Theorem of Moment of Inertia-Parallel and perpendicular axes 

theorem with proofs (2-D case); Calculation of moment of inertia of a disk, annular ring, 

solid sphere and rectangular bar; Conservation of angular momentum with illustrations.                                                                           

                                           8 hours 

            

 

Unit-IV 

Oscillations: Compound pendulum (detailed study); damped oscillations; forced oscillations 

-conceptofresonance;coupledoscillators.                                                                5 hours                                                                                 

Elasticity: Review of elastic properties; Relationship between three elastic constants; 

Poisson's ratio; Work done in stretching a wire; Bending of beams; Bending moment, Theory 

of single cantilever, Couple per unit twist, Torsional oscillations.                                                                                                 

                                                                                                                      8 hours                                     

              

  

 

 

 

 

    

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 REFERENCES:                                                                         

1. Fundamentals of Physics- R. Resnik, D. Halliday and Walker; Wiley 6ed (2001) 

2. Classical Mechanics-K N Sreenivasa Rao, Universities Press- Orient Longman (2003 

ed) 

3. Concepts of Physics Vol (1)-H C Verma, Bharathi Bhavan Publishers, 2004 Edition 

4. University Physics- F W Sears, M W Zemansky & H D Young, Pearson 

Education First ed. (2014) 

5. Mechanics- J C Upadhyay, Himalaya (2014 ed) 

6. Mechanics- Berkeley Physics Course Vol (1)- SI units Charles Kittle et al, 

McGraw-Hill Education (India) 2e (2011) 

7. Elements of Properties of matter – D S Mathur, S. Chand (GL) 7 Co Ltd, Delhi 1ed 

(2010) 

8. Properties of Matter – Brij Lal & Subramanyam, S Chand & Co, (2002) 

9. A treatise on general properties of matter, Sengupta and Chatterjee, New Central 

Book Agency Pvt Ltd, Calcutta (7th Revised edition -2010) 

10. Waves & Oscillations, P K Mittal & Jai Dev Anand, Hari Anand Publications Pvt Ltd 

(2011ed) 

11. Classical mechanics-B A Kagali, T Shivalinga Swamy, Himalaya   publications 

(2018ed)  

12. University Physics. F.W Sears, M.W Zemansky, H.D Young 13/e, 1986, Addison 

Wesley 

13. Physics for scientists and Engineers with Modern Phys., J.W. Jewett, R. A. Serway, 

2010, Cengage Learning 



 

PHY.P1-1 Practical Physics-I 

List of Experiments 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

1. Stokes’s law 

2. Coefficient of viscosity by Poiseuille’s method 

3. Torsional pendulum – to determine C and Rigidity modulus 

4. Bar pendulum – effective length and T 

5. Verification of parallel axis theorem 

6. Verification of perpendicular axis theorem 

7. Searle’s double bar 

8. Work done by variable force 

9. Interfacial tension by drop weight method. 

10. q by single cantilever. 

11. Coupled Oscillator (demonstration expt.) 

Note: A minimum of EIGHT (8) experiments must be performed. 

 

 

 

 

 

 



REFERENCES:  

 

1. B Saraf etc, - Physics through experiments, Vikas Publications (2013) 

2. D P Khandelwal – A Laboratory Manual of Physics for Undergraduate Classes, Vikas 

Publications First ed (1985) 

3. Advanced Practical Physics for Students – H T Worsnop & B L Flint, Asia publishing 

house, (1971) 

4. An Advanced Course in Practical Physics, D Chattopadhyay, P C Rakshit, B Saha, 

New Central Book Agency (P) Limited, Kolkata, Sixth Revised Edition, (2002) 

5. B. Sc, Practical Physics, C L Arora, S Chand & Co, New Delhi, (2007) Revised Edition 

6. Engineering Practical physics, S Panigrahi and B Mallick, (2015), Cengage learning 

India Pvt. Ltd 

7. Engineering Practical physics, S Panigrahi and B Mallick, (2015), Cengage learning 

India Pvt. Ltd 

8. Experiments in physics-Laboratory manual, R Srinivasan, K R Priolkar, T G Ramesh, 

Indian academy of sciences (2018ed) 

 

 

 

 

 

 

 

 

 



 

B. Sc II SEMESTER 

Physics Paper- II [PHY.T2-2] 

Thermal physics and Digital Electronics-I 

Objectives: 

 The course aims to acquire knowledge in Kinetic theory of gases, 

Thermodynamics, and Radiation to develop a knowledge of the laws and 

methods and to use this knowledge to explore various applications. 

 To acquire the basic knowledge of digital logic gates and application of 

knowledge to understand digital electronics circuits 

 To study Number systems and Boolean algebra 

 To impart how to design Digital Circuits. 

Skills to be developed:  

 This basic course in Thermal Physics will enable the student to understand various 

thermo dynamical concepts and principles to apply them in real world problems. 

 Conversion of different type of codes and number systems. 

 To construct Logic gates and verify its truth table. 

Course Outcomes: 

 Learn the basic aspects of kinetic theory of gases, Maxwell-Boltzmann distribution 

law, equipartition of energies, mean free path of molecular collisions, viscosity, 

thermal conductivity, diffusion and Brownian motion. 

 Define different thermal processes and understand laws of thermodynamics and 

identify its outcomes. 

 Have a clear understanding about Reversible and irreversible process, working of 

a Carnot engine, and knowledge of calculating change in entropy for various 

process. 

 Realize the importance of the thermodynamic potentials, their physical 

interpretations and applications of Maxwell’s relations. 

 Differentiate between principles and methods to produce low temperature, liquefy 

air and helium. 

 Convert different type of codes and number systems which are used in digital 

communication and computer systems. 

 Verify the truth tables of basic logic gates and universal gates. 

 Realization of the gates using diodes and transistors 

 Understand different radiation laws and their applications. 

 To determine solar constant using Angstrom’s Pyrheliometer. 



 

Unit-I 

Kinetic theory of gases: Maxwell’s law of distribution of velocity (without derivation); 

Calculation of most probable velocity, mean velocity and root mean square velocity; 

Derivationofexpressionformeanfreepath.                                                             3 hours 

Transport Phenomena: Viscosity, Diffusion and thermal conduction in gases (with 

derivation); Relation between coefficient of viscosity and coefficient of thermal conductivity 

of a gas.                                                                                                                  5 hours 

Real Gases: Derivation of van der Waal's equation of state; Andrews experiments on Carbon 

dioxide; Derivation of the critical constants; Comparison of van der Waal's isotherms with 

Andrew's isotherms.                                                                                                                                                                             

Unit-II 

Basic Concepts and the Zeroth law of thermodynamics: Macroscopic and microscopic 

descriptions of a system; Thermal Equilibrium - Zeroth Law of Thermodynamics; Concept 

of temperature; Thermodynamic equilibrium; Thermodynamic coordinates - extensive and 

intensive; Equations of state; Various processes – PV diagrams.                     2 hours                                                                                                                   

First Law of Thermodynamics: The first law of Thermodynamics; Sign convention for heat 

and work; Work done in an isothermal process and adiabatic process for an ideal gas; Internal 

energy as a state function; Application of the first law for (i) Cyclic Process (ii) Adiabatic 

Process (iii) Isochoric Process (iv) Isobaric Process and (v) Isothermal Process.  

                                                                                                                                 3 hours 

Second Law of Thermodynamics: Reversible and irreversible processes; Carnot Cycle and 

its efficiency (with derivation); Second law of thermodynamics (Kelvin’s & Clausius’ 

statements and their equivalence); Carnot Engine; Refrigerator- Coefficient of performance, 

Practical internal combustion engines - Otto and Diesel Cycles (qualitative treatment); 

Carnot theorem; The thermodynamic temperature scale.                                      4 hours                                                                                                                                    

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

52 2 4 30 70 100 



                                                                                                                                                               

Entropy: The concept of entropy; Entropy of an ideal gas; Entropy - reversible process, 

Entropy - irreversible process; Entropy and the second law; Clausius inequality; Principle of 

increase of entropy; Entropy change in (i) adiabatic process (ii) free expansion (iii) cyclic 

process (iv) isobaric process; TdS diagram of a Carnot cycle; Entropy and disorder.                                                                                        

                          4 hours 

 

Unit-III 

Thermodynamic potentials: Internal Energy, Enthalpy; Helmholtz free energy; Gibbs free 

energy and their significance; Maxwell's thermodynamic relations and their significance; T 

dS relations; Energy equations and Heat Capacity equations; Third law of thermodynamics 

(Nernst Heat theorem).                                                                                              4 hours                                                                                                                                                                                                 

Phases in terms of Gibbs potential; Clausius-Clapeyron equation - elevation of boiling 

point, depression of freezing point; Equilibrium between phases - triple point.       3 hours                                                        

Low Temperature Physics: Methods of producing low temperatures: (i) Joule Thomson 

(Joule Kelvin / Throttling / Porous plug) experiment, Joule Thomson Coefficient, inversion 

temperature (ii) Adiabatic demagnetization - working and theory.    

                                                                                                                                     4 hours  

Liquefaction of gases: Cascade process, Regenerative cooling coupled with Joule Thomson 

cooling; Adiabatic expansion with Joule Thomson cooling (qualitative).                 1hours                                                                                  

Unit-IV 

Digital circuits: Difference between analog and digital circuits, Binary numbers, decimal to 

binary and decimal conversion, basic logic gates, realization of the gates using diodes and 

transistors, De Morgan’s law, NAND and NOR gates, NAND and NOR gates as universal 

gates.  ExOR, EXNOR gates, Half adder and full adder, Half subtractor and full subtractor.    

                                                                                                                                    7 hours 

 

 

 

 



Black Body Radiation: Black body radiation and its spectral energy distribution; Kirchhoff 

s law, Stefan-Boltzmann's law, Wiens displacement law, Rayleigh-Jeans law, Derivation of 

Planck’- s law, Radiation pressure (qualitative), Solar constant and its determination; 

Estimation of the surface temperature of the sun.                                                  6 hours                                                                                                               

          

 

 

 

 

 

REFERENCES: 

 

1. Heat and Thermodynamics- MM Zemansky, McGraw-Hill Education (India) 8ed 

(2011) 

2. Heat and Thermodynamics – D S Mathur, S Chand & Co, New Delhi, 5th Edition (2004) 

3. Heat, Thermodynamics & Statistical Mechanics, BrijLal & Subramanyam, S. 

Chand & Company, Delhi; (2008 ed) 

4. Thermodynamics, Kinetic theory & Statistical Thermodynamics, F W Sears & G 

L Salinger, Narosa Publishing House (Third Edition 1998) 

5. Fundamentals of Classical Thermodynamics, Gordon J V Wylen & Richard E Sonntag, 

John Wiley Eastern Limited; 4th ed (1994) 

6. Thermal Physics, S C Garg, R M Bansal & C K Ghosh, McGraw-Hill Education 

(India) Second ed (2013) 

7. G.L. Salinger.1988, Narosa, university Physics, Ronald Lane Reese, 2003, Thomson 

Brooks/Cole. 

8. Thermal Physics, A. Kumar and S.P. Taneja, R. Chand Publications ,2014.  

 



 

PHY.P2-2: Practical Physics-II 

 

List of Experiments 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

1. Specific heat by Newton’s law of cooling 

2. Thermistor as a temperature measuring device 

3. Thermal conductivity of rubber 

4. Realization of basic gates using a) switches b) Transistors 

5. Realization of basic gates from NAND gates and NOR gates 

6. Half adder and full adder. 

7. Determination of Stefan's constant by emissivity method 

8. Calibration of thermocouple for temperature measurement. 

9. Verification of Maxwell’s distribution of velocity. 

10. Thermal conductivity of a bad conductor by Lee’s and Charlton’s method. 

(demonstration experiment) 

 

Note: A minimum of EIGHT (8) experiments must be performed. 

 

 

 

 

 

 

 

 



 

REFERENCES:  

 

1. B Saraf etc, - Physics through experiments, Vikas Publications (2013) 

 

2. D P Khandelwal – A Laboratory Manual of Physics for Undergraduate Classes, Vikas 

Publications First ed (1985) 

 

3. Advanced Practical Physics for Students – H T Worsnop & B L Flint, Asia publishing 

house, (1971) 

 

4. An Advanced Course in Practical Physics, D Chattopadhyay, P C Rakshit, B Saha, 

New Central Book Agency (P) Limited, Kolkata, Sixth Revised Edition, (2002) 

 

5. B. Sc, Practical Physics, C L Arora, S Chand & Co, New Delhi, (2007) Revised Edition 

 

6. A Textbook of Practical physics, Indu Prakash and Ramakrishna,11th edition, (2011), 

Kitab mahal, New Delhi 

 

7. Engineering Practical physics, S Panigrahi and B Mallick, (2015), Cengage learning 

India Pvt. Ltd 

 

8. Experiments in physics-Laboratory manual, R Srinivasan, K R Priolkar, T G Ramesh, 

Indian academy of sciences (2018ed) 

 

 

 

 

 

 

 

 



B. Sc III SEMESTER 

Physics Paper- III [PHY.T3-3] 

Electricity and Magnetism 

Objective:  

 This course reviews the concepts of electromagnetism learnt at school from a 

more advanced perspective and goes on to build new concepts. 

 To understand the utility of electric and magnetic phenomena.  

 To gain Knowledge on analysis of electrical circuits 

 To give idea on the fundamentals of electromagnetic waves.   

 To gain knowledge of Thermoelectricity and to apply them in daily life. 

 

Skills to be developed: 

 This course will help in understanding basic concepts of electricity and 

magnetism and their applications. 

 The students will be able to apply the concepts learnt to several real-world problems. 

 

Course Outcomes: 

 Build up strong problem-solving skills by effectively formulate a circuit 

problem into a mathematical problem using circuit laws and network theorems 

 Apply various network theorems such as Superposition, Thevenin, Norton, Reciprocity, 

Maximum Power Transfer, etc. and their applications in electronics, electrical circuit 

analysis, and electrical machines. 

 Study in depth the transient current response of CR, LC, CR and LCR circuits, which is 

essential in designing as well as understanding the working of electronic circuit 

 Calculate the magnetic forces that act on moving charges and the magnetic fields due to 

currents (Biot- Savart and Ampere laws)  

 Describe the magnetic field produced by magnetic dipoles and electric currents. 

 Have basic knowledge of Vector Calculus  

 Understand the relevance of displacement current in the context of electromagnetic wave 

propagation.  

 Explain Maxwell laws to articulate the relationship between electric and magnetic fields 

 Possess adequate knowledge to analyze AC circuits using Kirchhoff’s laws and to 

describe the graphical relationship of resistance, capacitor and inductor. 

 Understand the phenomena of Seeback effect and apply the concept of thermo-emf 

wherever suitable 

  

 

 



 

Unit-I 

Dc circuit analysis: Principle of Duality (voltage and current source equivalents). 

Thevenin’s Theorem (statement and proof), Superposition Theorem (statement and proof), 

Norton’s Theorem (Statement and explanation). Reciprocity Theorem. Maximum Power 

Transfer Theorem (statement and proof). Star and delta network and their inter conversion.  

                                                                                                                                    9 hours  

 Transient currents: Self-inductance – definition, explanation, expression 2L N Al ; 

Magnetic field energy stored in an inductor; Growth and decay of charge in series RC and 

LR circuit, Decay of charge in series LCR circuit - Damped, under-damped and over-damped 

conditions                                                                                                                         4 hours 

                             

 

Unit-II 

Magnetic Field and Forces: Force on a moving charge in a magnetic field, Lorentz force 

and definition of B, force on a current carrying conductor in uniform magnetic field, Force 

between parallel conductors; Definition of ampere; Biot – Savart’s law, Magnetic field due 

to a straight current carrying conductor (Derivation for Finite/Infinite Length, Right hand 

palm rule), magnetic dipole moment, Field on the axis of a solenoid (derivation and 

explanation), Principle and theory of a moving coil BG, Concept of dead-beat galvanometer, 

determination of high resistance by leakage, theory of HTG, Ampere's Circuital law 

(statement), Application of Ampere's law to straight wire, solenoid and toroid.                                                                                                                       

                                                                                                                          13 hours 

                                                        

    

 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total Marks 

52 2 4 30 70 100 



Unit-III 

 Scalar and vector fields: Gradient of a scalar function (use of Del operator), Divergence 

and Curl product rules (explanation with geometrical representation), Line, surface and 

volume integrals (explanation with examples), Fundamental theorem for divergence and 

curl (statements only).                                                                                                3 hours                                                                                                                                                               

Electromagnetic waves: Equation of Continuity, Displacement Current, Maxwell’s 

equations in differential form (Derivation and physical significance), Derivation of wave 

equation (for one dimension), Velocity of e m waves in free space and isotropic dielectric 

medium(derivation), Relation between refractive index and permittivity (qualitatively), 

Transverse nature of Plane e m waves, , Poynting Vector, Energy density in electromagnetic 

field, Momentum and Pressure of e m waves (derivation), Electromagnetic waves in a 

conducting medium – skin effect and skin depth.                                                     10hours                                                                                                                                                                                                                                                     

Unit-IV 

 Alternating current: rms and average value of ac – definition and expressions, 

Representation of sinusoids by complex numbers (brief explanation), LCR series circuit to 

sinusoidal voltage – j operator and phase diagram method and series and parallel resonant 

(LR parallel C) circuits (mention condition for resonance with expressions for impedance 

and current), expression for Q factor, band width, AC bridge - Maxwell bridge (derivation 

of condition for balance, determination of self-inductance of a coil). Filter circuits with 

passive components (High pass and Low pass filter).                                                      8hours                                                                                                                                                                                                                                                            

Thermoelectricity: Seebeck effect (brief explanation, experiment and temperature 

dependence), Thermoelectric series, Neutral temperature, Laws of thermoelectricity 

(qualitative), Peltier effect, Peltier coefficient (qualitative analysis), Thomson effect, 

Thomson coefficient (qualitative analysis), Theory of thermoelectric circuits using 

thermodynamics (Application of thermodynamics to a thermocouple and connected relations 

with derivation), Thermoelectric diagrams and uses (in finding the Seebeck Coefficients, 

Peltier coefficient, Thomson coefficient, total emf of a thermocouple, neutral temperature) 

Applications of thermoelectricity - Boys' Radio-micrometer, thermopile and thermoelectric 

pyrometer(briefexplanationwithexperimentalsetup).                                                   5 hours                                                           

           

 



REFERENCES: 

1.Electricity and magnetism by Brij Lal and N Subrahmanyam, Rathan Prakashan Mandir, 

Nineteenth Edition, (1993) 

2. Principles of Electronics by VK Mehta and Rohit Mehta, S Chand & Company, Eleventh 

Edition, (2008) 

3. Feynman Lecture series, Vol II, R P Feynman et al, Narosa Publishing House, New Delhi  

4. Electricity & Magnetism, N S Khare& S S Srivastava, AtmaRam& Sons, New Delhi  

5. Electricity & Magnetism, D L Sehgal, K L Chopra, N K Sehgal, S Chand & Co, Sixth 

Edition, (1988)  

6. Electricity & Electronics, D C Tayal, Himalaya Publishing House, Sixth Edition (1988)  

7. Basic Electronics & Linear Circuits, NN Bhargava, D C Kulshrestha & SC Gupta, TMH 

Publishing Company Limited, 28th Reprint, (1999)  

8. Fundamentals of Physics by Halliday, Resnick and Walker, Asian Books Private Limited, 

New Delhi, 5th Edition, (1994)  

9. Introduction to Electrodynamics by DJ Griffiths Pearson Education (2015)  

10. Electromagnetism by BB Laud 2ed  

11. Electrical Networks, Theraja 23rd revised edition (2002) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

PHY.P3-3 Practical Physics-III 

List of Experiments 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

1. To find L and C by equal voltage method 

2. Resonance in LCR series circuit  

3. Resonance in LCR parallel circuit  

4. High resistance by leakage using BG (demo) 

5. Black box - identify & measure R, L and C  

6. Verification of Thevenin’s theorem  

7. Verification of Superposition theorem  

8. Verification of maximum power transfer theorem  

9. Maxwell’s impedance bridge  

10. De Sauty’s bridge  

11. Anderson’s bridge  

12. Star-Delta conversion. 

13. Determination of time constant of a RC circuit 

14. Passive Low Pass Filter  

15. Thermoelectric circuit- find see beck coefficients 

 

Note: A minimum of EIGHT (8) experiments must be performed 



 

REFERENCES:  

 

1. B Saraf etc, - Physics through experiments, Vikas Publications (2013) 

2. D P Khandelwal – A Laboratory Manual of Physics for Undergraduate Classes, Vikas 

Publications First ed (1985) 

3. Advanced Practical Physics for Students – H T Worsnop & B L Flint, Asia publishing 

house, (1971) 

4. An Advanced Course in Practical Physics, D Chattopadhyay, P C Rakshit, B Saha, 

New Central Book Agency (P) Limited, Kolkata, Sixth Revised Edition, (2002) 

5. B. Sc, Practical Physics, C L Arora, S Chand & Co, New Delhi, (2007) Revised Edition 

6. Engineering Practical physics, S Panigrahi and B Mallick, (2015), Cengage learning 

India Pvt. Ltd 

7. Engineering Practical physics, S Panigrahi and B Mallick, (2015), Cengage learning 

India Pvt. Ltd 

8. Experiments in physics-Laboratory manual, R Srinivasan, K R Priolkar, T G Ramesh, 

Indian academy of sciences (2018ed) 

 

 

 

 

 

 

 

 



B. Sc IV SEMESTER 

Physics Paper- IV [PHY.T4-4] 

Optics and Fourier series 

 

Objectives: 

 This course provides students with a working knowledge of optical physics, including 

interference, diffraction, polarisation, laser physics, and Fibre Optics. 

 This course provides an in depth understanding of Fourier series, with emphasis on 

practical applications of the same. 

 

Skills to be developed: 

 This course in optics will enable the student to understand various optical phenomena, 

principles, workings and applications in optical instruments. 

 Calculation of real and complex forms of the Fourier series for standard periodic 

waveforms. 

 

Course Outcomes:  

 Understand the central concepts and basic formalisms of interference, diffraction, 

polarisation and to solve problems related to the phenomena.  

 Calculate wavelength difference and fringe width from the interference pattern. 

 Understand the working of optical instruments like Biprism, interferometer and 

diffraction grating,  

 Explain diffraction pattern and calculate dispersive power of the grating 

 Understand the linear, circular and elliptical polarisations of e m waves.  

 Understand phase retardation plates and their uses. 

 Understand the concept of optical rotation, theories of optical rotation and their 

experimental rotation, calculation of angle of rotation and specific rotation. 

 Have gained basic knowledge of laser, working of different type of lasers and its 

applications 

 Grasp the idea of total internal reflection and learn the characteristics of optical fibres 

 Understand the fundamentals of propagation of electromagnetic waves through optical 

fibres and calculate numerical apertures for step and graded index Optical fibre. 

 Demonstrate their understanding of the Dirichlet conditions by using them to evaluate 

infinite series. 

 Learn the Fourier analysis of periodic functions and their applications in real world 

problems. 

 Explain several phenomena we can observe in everyday life that can be explained as 

wave phenomena. 



Total Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

52 2 4 30 70 100 

 

Unit-I 

 

Wave optics: Huygens’s wave theory of light; Huygens’s principle, construction Huygens’s 

wave front, Laws of reflection and refraction using spherical wave for at a plane surface 

(derivation of image distance = object distance using Huygens’s construction, derivation of 

Snell’s law).                                                                                                          3hours                                                                                                                                        

Interference: Coherent sources and their production; Conditions for observing interference 

(mention); Conditions for constructive and destructive interference (mention).   1hours                                                  

Coherent sources by division of wave front: Biprism-theory and working, experiment to 

determine wavelength; Effect of thin film in the path of one of the beams; Calculation of 

thickness of the mica.                                                                                              4 hours                                                                                                                                                                                                                                                                                                     

Coherent sources by division of amplitude: Interference at thin films - reflected and 

transmitted light, Colours of thin films; Theory of air wedge; Theory of Newton's rings (Only 

reflected System). Michelson’s interferometer (construction and its application to find 

difference between two wavelengths)                                                                     5 hours                                                                                                                                        

                                                                                                                                  

Unit-II 

 

Diffraction - Fresnel diffraction: Concept of Fresnel’s half period zones; Theory of 

rectilinear propagation; Fresnel diffraction, Construction and working of Zone plate; 

Comparison of Zone plate with lens; Cylindrical Wave front (Half period strips – qualitative), 

Theory of diffraction at a straightedge.                                                                 7 hours                                                                                                                                                                                                                                                                                                                                                                     

Fraunhofer diffraction: Theory of single slit diffraction; Theory of grating - normal and 

oblique incidence, Discussion of Dispersive power; Resolving power, Rayleigh's criterion; 

Expression for resolving power of grating and telescope; Comparison of prism and grating 

spectra                                                                                                                     6 hours  

  

Unit-III 

 

Polarization: Review of plane polarized light and method of production; Double refraction 

at crystals; Huygens’ explanation of double refraction; Theory of retarding plates - Quarter 

wave plates and Half wave plates; Theory of superposition of two plane polarized waves with 

perpendicular vibrations, Production and detection of linearly, elliptically and circularly 

polarized light; Optical activity - Fresnel's explanation, Laurent's half shade polarimeter. 

                                                                                                                             6 hours                                                                                                                                                                



Lasers: Introduction; Spontaneous and stimulated emission; Einstein's coefficients and 

optical amplification; Population inversion; Main components of a laser; Lasing action; Ruby 

Laser - construction and working - energy level diagram; He-Ne Laser - construction and 

working - energy level diagram; Spatial Coherence and directionality, estimates of beam 

intensity, temporal coherence and spectral energy density.                                  7 hours                                                                                                                                                                                                                                   

 

Unit-IV 

 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. 

{Example: Fourier series for 

 (i)  f(𝑥)=𝑒𝑥, −𝜋<𝑥<𝜋  

(ii) f (𝑥)={
1 − 𝑥, −𝜋 ≤ 𝑥 ≤ 0
1 +  𝑥  , 0 ≤ 𝑥 ≤ 𝜋

           

 (iii) f(𝑥)=x2, in [−1,1]   

 

Expansion of functions with arbitrary period. (Concept of change of scale; Fourier Series for 

Periodic Rectangular Wave; Half – Wave rectifier: 

Trapezoidal wave f(𝑥)={
𝑥,       0 ≤ 𝑥 ≤ 1
1,       1 ≤ 𝑥 ≤ 2
3 − 𝑥, 2 ≤ 𝑥 ≤ 3

  

Application to square wave, triangular Wave and Saw Tooth Wave (superposition of first 

three components to be shown graphically).                                                         9hours                                                   

                                                                                                                                                                                                                                                     

Optical Fibres: Optical fibre-principle, description and classification; why glass fibres? 

Coherent bundle; Numerical aperture of fibre; Attenuation in optical fibres - Multimode 

optical fibres. Ray dispersion in multi-mode, step index fibres.                            4hours  

                                                                                   

                                                                                                                                                            

                 

 

 

 

 

 

 

 



REFERENCES:  

1. Optics, Ajoy Ghatak, Tata Mc Graw Hill, 4th Edition  

2. Introduction to Modern Optics, AjoyGhatak, Tata McGraw Hill Publications (2009)  

3. Fundamentals of Physics by Halliday, Resnick and Walker, Asian Books Private Limited, 

New Delhi, 5th Edition, (1994)  

4. A K Ghatak and K Thyagarajan, Contemporary Optics, Macmillan/Premium Publishing 

Corp (1978)  

5. Jenkins and White, Optics, McGraw Hill Education India Pvt Ltd 4th ed (2011)  

6. Optics, Brij Lal and Subramaniam, S Chand & Company, 22nd Edition, (1994)  

7. Principles of Optics, B K Mathur, Gopal Printing Press, Kanpur, 6th Edition, (1996)  

8. An Introductions to LASERS-Theory & Applications, M N Avadhanulu, S Chand & Co, 

(2001)  

9. Introduction to Fibre Optics, AjoyGhatak & K Thyagarajan, Cambridge University Press, 

First Edition Re print, (2002)  

10. Optical Fibre Communications, Gerd Keiser, McGraw Hill, 3rd Edition, (2000)  

11. Fibre Optic Communication, D C Agarwal, Wheeler Publications, Second Edition 

Reprint, (1996)  

12. Optics, Klein and Furtak, Wiley Publications Pvt Ltd 2ed (2011)  

13. B B Laud, Lasers and Non-Linear optics. New Age International Pvt Ltd Publishers 

(2011)  

14. Physics of Waves, University Leadership Project, Prasaranga, Bangalore University (1ed 

1981)  

15. Advanced Engineering Mathematics, Erwin Kreyszig, Wiley 10th ed (2003)  



PHY.P4-4 Practical Physics-IV 

List of Experiments 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

1. LC (C Variable) circuit to determine the Fourier coefficients for square and triangular 

wave. 

2. Bi prism – determination of wavelength of light  

3. Air wedge – determination of thickness of object  

4. Newton’s rings – determination of radius of curvature of lens surface  

5. Diffraction grating in minimum deviation position  

6. Diffraction grating in normal incidence position  

7. Resolving power of a grating  

8. Diffraction at straight edge  

9. Polarimeter – determination of specific rotation of a solution  

10. Diffraction of LASER at a wire/slit  

11. Measurement of numerical aperture of an optical fibre.  

 

Note: A minimum of EIGHT (8) experiments must be performed. 

 

 

 

 



REFERENCES:  

 

1. B Saraf etc, - Physics through experiments, Vikas Publications (2013) 

2. D P Khandelwal – A Laboratory Manual of Physics for Undergraduate Classes, Vikas 

Publications First ed (1985) 

3. Advanced Practical Physics for Students – H T Worsnop & B L Flint, Asia publishing 

house, (1971) 

4. An Advanced Course in Practical Physics, D Chattopadhyay, P C Rakshit, B Saha, 

New Central Book Agency (P) Limited, Kolkata, Sixth Revised Edition, (2002) 

5. B. Sc, Practical Physics, C L Arora, S Chand & Co, New Delhi, (2007) Revised Edition 

6. Engineering Practical physics, S Panigrahi and B Mallick, (2015), Cengage learning 

India Pvt. Ltd 

7. Engineering Practical physics, S Panigrahi and B Mallick, (2015), Cengage learning 

India Pvt. Ltd 

8. Experiments in physics-Laboratory manual, R Srinivasan, K R Priolkar, T G Ramesh, 

Indian academy of sciences (2018ed) 

 

 

 

 

 

 

 

 

 

 



B. Sc V SEMESTER 

Physics Paper- V [PHY.T5-5] 

 Statistical physics, Quantum mechanics – I, Semiconductor physics 

 

Objectives:  

 To acquire sufficient knowledge in statistical physics and Quantum mechanics. 

 To acquire knowledge about semiconductor physics and discus working and 

applications of p-n junctions and Transistors. 

 

Skills to be developed: 

 Learn the basic concepts and definition of physical quantities in classical statistics and 

classical distribution law. 

 Comprehend the failure of classical physics and need for quantum physics. 

 Grasp the basic foundation of various experiments establishing the quantum physics 

by doing the experiments in laboratory and interpreting them. 

 Learn the application of quantum statistics to derive and understand. 

1. Bose Einstein statistics and its applications to radiation. 

2. Fermi-Dirac statistic and its applications to quantum systems. 

 Learn basic concepts of semiconductor devices and their applications. 

 

Course Outcomes:  

 Understand the concepts of microstate, macrostate, ensemble, phase space, entropy 

and thermodynamic probability. 

 Comprehend and articulate the connection as well as dichotomy between classical 

statistical mechanics and quantum statistical mechanics. 

 Learn to calculate the macroscopic properties of degenerate photon gas using BE 

distribution law, understand Bose-Einstein condensation law and liquid Helium. Bose 

derivation of Plank's law. 

 Understand the concept of Fermi energy, Fermi level, Fermi gas, Fermi sphere and 

derive expression for Fermi energy and electronic specific heat capacity in metals. 

 Know main aspects of the inadequacies of classical mechanics and understand 

historical development of quantum mechanics and ability to discuss and interpret 

experiments that reveal the dual nature of matter. 

 Explain inadequacy of Rutherford model, discrete atomic spectra from hydrogen like 

atoms and its explanation on quantum mechanical basis.  

 Explain how quantum mechanical concepts answer some of unanswered questions of 

Classical mechanics such as photoelectric effect, Compton scattering etc. 

 



 Understand the theory of quantum measurements, wave packets and uncertainty 

principle. 

 Demonstrate ability to apply wave-particle duality and uncertainty principle to solve 

physics problems. 

 Explain the basic properties of semiconductors including the band gap, charge carrier 

concentration, doping. 

 Explain the working, design considerations and applications of various semiconducting 

devices like Photodiode, solar-cells, LEDs and Transistors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total Marks 

45 2 3 30 70 100 



Unit-I   

Statistical physics 

Specification of state of the system, Macro state, Micro State, Phase Space, Stirling’s 

Approximation, Thermodynamic Probability and its calculation (Description of each with an 

example), Entropy and Thermodynamic probability (S = K ln Ω). Basic postulates of 

Statistical Physics, Ensemble (Micro canonical, canonical and grand canonical ensembles).                                                                          

Maxwell – Boltzmann Statistics: Maxwell –on function f (E i) = 
𝑛𝑖

𝑔𝑖
 ); Maxwell- Boltzmann 

law of velocity distribution (mention- most probable velocity, average velocity, rms velocity) 

Limitations of M-B statistics.                                                                          3 hours                                                             

Bose-Einstein Statistics: B-E distribution function (Derivation of n i =
𝒈𝒊

𝒆𝜶+𝜷𝑬𝒊  ). 

Bose-condensation properties of liquid He (qualitative). Mention of expression of Bose 

Temperature TB– Concept BE Condensation –variation of N0(number of particles in Zero 

condensation properties of Liquid He4 (Qualitative description)Radiation as photon gas, 

Bose’s derivation of Planck's law, Rayleigh-Jeans law, Wien’s law; Specific Heat capacity 

of metals. Einstein’s theory of specific heat capacity of solids [Derivation of the equation 

where θ = h ν / k].                                                                                              5 hours 

Fermi – Dirac Statistics: Fermi-Dirac distribution function; Fermi sphere and Fermi energy, 

Fermi gas; Electronic Specific Heat Capacity in metals (Mention of the contribution to 

specific heat capacity from free electrons). Comparison of Maxwell – Boltzmann, Bose – 

Einstein and Fermi – Dirac distribution functions.                                    3 hours 

                                                                                

Unit-II  

Quantum mechanics –I 

Failure of Classical Physics to explain the phenomena such as stability of atom, atomic 

spectra, black body radiation, photoelectric effect, Compton Effect and specific heat of 

solids, Planck’s quantum theory, Explanation of the above effects on the basis of quantum 

mechanics.[Experimental observation, failure of classical theory, quantum mechanical 

explanation, Photoelectric effect -Einstein’s explanation, Compton Effect – mention of 

expression for wavelength shift (no derivation), Specific heat of solids -Einstein’s and 

Debye’s explanation of specific heat (qualitative). Stability of atom and atomic spectra, 

Black body radiation [Mention of Planck’s equation, arrive at Wien’s and Rayleigh-

Jean’s equation for energy distribution from Planck’s equation].                          5 hours                                                                                                                                                                                                    

Matter waves: de Broglie’s hypothesis of matter waves (𝜆 in terms of momentum, energy, 

temperature for monoatomic gas molecules), Thomson’s experiment, Davisson and 

Germer’s experiment – normal incidence method; Concept of wave packet, Group velocity 

and particle velocity (relation between group velocity and particle velocity) Heisenberg’s 

uncertainty principle - different forms; Gamma ray microscope experiment; Application to 

Non – existence of electron in nucleus.                                                               10 hours                                                                                                                                    



Unit-III  

Semiconductor physics 

Distinction between metals, semiconductors and insulators based on band theory. Intrinsic 

semiconductors - concept of holes – effective mass - expression for carrier concentration 

(derivation for both holes and electrons) and electrical conductivity – extrinsic 

semiconductors – mention of expressions for carrier concentrations and conductivity – 

impurity states in energy band diagram and the Fermi level. Formation of P-N junction, 

depletion region, Biased P-N junction, variation of width of the depletion region, drift and 

diffusion current –expression for diode current.                                                              6 hours 

  

Special Diodes: Zener diode – characteristics and its use as a voltage regulator. 

Photo diodes, Solar cells and LED (principle, working and applications) 

 

Transistors: Transistor action, Characteristics (CE mode), DC Biasing, Load line 

analysis (Operating Point, Fixed Bias – Forward bias of Base – Emitter, collector – 

emitter loop, transistor saturation, Load line analysis, Voltage divider bias – Transistor 

saturation, Load line analysis). Transistor as an amplifier (CE Mode); H-Parameters.                                                                                              

                                                                                                                            9hours                                                                                                                              

                     

 

REFERENCES: 

1. Quantum Mechanics, B.H. Bransden and C.J. Joachain, 2nd Edition, Pearson Education 

(2004) 

2. Introduction to Quantum Mechanics, David J. Griffiths, 2nd Edition, Pearson Education, 

(2005) 

3. Modern Quantum Mechanics, J.J. Sakurai, Pearson Education, (2000) 

4. Principles of Quantum Mechanics, Ghatak and Lokanathan, Macmillan, (2004) 

5. Statistical Mechanics, R.K. Pathria, 2nd edition, Pergamon Press (1972) 

6. Statistical and Thermal physics, F.Reif, McGraw Hill International (1985) 

7. Statistical Mechanics, K. Huang, Wiley Eastern Limited, New Delhi (1975) 

8. Semiconductor Devices Physics and Technology, S M Sze, (Second Edition, 2002),  

John Wiley and Sons Inc. Asia. 

9. Solid State Electronic Devices, Ben G Streetman, Sanjay Banerjee, (Fifth edition, 2000),  

     Pearson Education, Asia.  

 



PHY.P5-5 Practical Physics-V 

List of Experiments 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

1. Applications of CRO in the (a) calculation of r m s voltage (b) calculation of 

frequency of AC. (Mandatory) 

2. Monte Carlo experiment –To determine the value of Pi. 

3. Dice experiment – to study statistical nature of results. 

4. Study of micro and macro states using 3 dice. 

5. Determination of Planck’s constant using LED 

6. Regulated power supply (using Zener diode). Also find ripple factor. 

7. Determination of transistor h-parameters. 

8. Frequency response of a CE amplifier. 

9. Transistor as a switch and active device. 

10. Construction of RFO or AFO - using transistor 

11. Emitter follower (CC amplifier) 

12. Temperature co-efficient of resistance and energy gap of thermistor. 

13. Solar cell Characteristics-open circuit voltage –Short circuit current-efficiency. 

Note: A minimum of EIGHT (8) experiments must be performed. 

 

 

 

 

 



REFERENCES:  

1. IGNOU: Practical Physics Manual IGNOU publications 

2. Saraf: Experiment in Physics Vikas publications 

3. S.P. Singh: Advanced Practical Physics 

4. Melissons: Experiments in Modern Physics. 

5. Misra and Misra, Physics Lab. Manual, South Asian publishers (2000) 

6. Gupta and Kumar, Practical physics, Pragati prakashan, (1976) 

7. Ramalingom &Raghuopalan: A Lab. Course in Electronics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Sc V SEMESTER 

Physics Paper- VI [PHY.T6-5] 

Astrophysics, Solid State Physics and Material Science 

  Objectives:  

 To introduce undergraduate students to the wonders of the Universe.  

 To understand the origin and evolution of the Universe.  

 To introduce the basic concepts and principles required to understand the various 

properties exhibited by condensed matter, especially solids.  

 To enable students to appreciate how the interesting and wonderful properties 

exhibited by matter depend upon its atomic and molecular constituents.  

 To communicate the importance of solid-state physics in modern society 

 To introduce briefly the concepts of Material science like Nano materials, Dielectrics 

and Magnetism and their real-life applications. 

 

 Skills to be developed: 

 Conceptualize skills to understand basic parameters for describing the properties of 

stars and making experimental measurements, their interpretation and role in 

understanding of astrophysical phenomenon. 

 Learn basics of crystal structure. 

 Comprehend the basic theory of superconductors. Type I and II superconductors, their 

properties and physical concept of BCS theory. 

 Learn the synthesis and characterization of Nano materials. 

 Understanding the different properties of Nano materials. 

 Learn to understand the Principle and working of different characterization techniques 

like AFM, SEM and TEM 

 Learn the physics of different types of material like magnetic materials, dielectric 

materials, metals and their properties. 

   Course Outcomes: 

 Ability to comprehend astronomical scales and system measurement of distances, 

time, temperature and radius of star. 

 Understand basic parameters of stars like brightness, luminosity, magnitude, and H-R 

diagram 

 Understanding viral theorem and thermodynamic equilibrium, Spectral classification, 

luminosity classification. 

 A brief idea about lattice, unit cell, miller indices, reciprocal lattice, and diffraction of 

X-rays by crystalline materials. 

 

 



 Analyse the success and failure of free electron theory and Hall effect. 

 Understand the basic idea about superconductors and their classifications. 

 Concept of Quantum confinement, 3D,2D,1D and 0D nanostructure with examples. 

 Understand different synthesis techniques including top down and bottom up 

approaches. 

 At knowledge of different types of magnetism from diamagnetism to ferromagnetism 

and hysteresis loops and energy loss. 

 Explore different kinds of polarization and its effects on dielectric constant and 

refractive index. 

Total Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total Marks 

45 2 3 30 70 100 

 

Unit-I    

 

Astrophysics 

Parallax and distance: Helio-centric parallax, Definition of parsec (pc), Astronomical unit 

(AU), light year (l y) and their relations. 

Luminosity of stars: Apparent brightness, Apparent magnitude - scale of Hipparchus. 

Absolute magnitude - distance - modulus relationship. Distinction between visual and 

bolometricmagnitudes,Radiusofastar.                                                                 3 hours 

 Stellar classification: Pickering classification and Yerke’s luminosity classification. H-

R diagram, Main sequence stars and their general characteristics. Gravitational potential 

energy or self-energy of a star based on the linear density model, Statement and explanation 

of Virial theorem. Surface or effective temperature and color of a star: Wien’s displacement 

law. Expressions for - average temperature, core temperature, hydrostatic equilibrium, core 

pressure of a star based on the linear density model of a star. Photon diffusion time 

(qualitative), Mass – Luminosity relationship and expression for lifetime of a star.    7 hours 

                                                                                                                                                                                                                                                                                                                   

Evolution of stars: Stages of star formation (GMC – Proto star- T-Tauri) and main sequence 

evolution, White dwarfs, Pulsars, Neutron stars and Black holes, Variable stars, Supernova 

explosion- its types, Chandrasekhar limit. Event Horizon, Singularity, Schwarzchildradius 

(qualitative).                                                                                                                    5 hours 

                                    

                                                                                                                                                               

        

 

    



 

Unit-II 

 

Solid State Physics 

Crystal systems and X-rays: Crystal systems-Bravais lattice; Miller indices– Spacing 

between lattice planes of cubic crystals, Continuous and characteristic X-ray spectra; 

Moseley's law, Scattering of X- rays - Compton effect, Bragg's law.                     6 hours                                                                                         

Free electron theory of metals: Electrical conductivity- classical theory (Drude- Lorentz 

model); Thermal conductivity; Wiedemann - Franz's law; Density of states for free electrons 

(with derivation); Fermi-Dirac distribution function and Fermi energy; Expression for Fermi 

energy and Kinetic energy at absolute zero(derivation). Hall Effect in metals.  

                                                                                                                                   6 hours 

 Superconductivity: Introduction – Experimental facts – Zero resistivity – The critical field 

– The critical current density – Meissner effect, Type I and type II superconductors– BCS 

Theory (Qualitative); Applications – SQUIDs.                                                        3 hours 

                                                                

Unit-III  

 

Material Science 

Nanomaterials – Introduction, classification – (0D, 1D, 2D). Quantum dots, nanowires 

and nanofilms, Multi-layered materials- Fullerene, Carbon Nano Tube (CNT), Graphene 

(Mention of structures and properties); Synthesis techniques (Top down- Explanation of 

Milling & bottom up - Sol gel process). Characterization techniques- (brief description of 

SEM, TEM, AFM). Electron confinement (0D, 1D, 2D- energy levels as a particle in a 

box); Size effect-Surface to volume ratio; distinction between nanomaterials and bulk 

materials in terms of energy band. Distinct properties of Nano materials (Mention- optical, 

electrical, mechanical and magnetic properties); Mention of applications: (Fuel cells, 

catalysis, phosphors for HD TV, next generation computer chips, elimination of pollutants, 

sensors).                                                                                                               5  hours 

                

Dielectrics: Static dielectric constant, polarizability (electronic, ionic and orientation), 

calculation of Lorentz field (derivation), Clausius-Mosotti equation (derivation), dielectric 

breakdown, electrostriction (qualitative), electrets. Piezo electric effect, cause, examples 

and applications.                                                                                                    5 hours 

 

  



 

Magnetism: Review of basic formulae: Magnetic intensity, magnetic induction, 

permeability, magnetic susceptibility, magnetization (M), Classification of Día, Para and 

Ferro – magnetic materials, Classical Langevin Theory of Día and Paramagnetic Domains. 

Quantum Mechanical Treatment of Para magnetism(qualitative). Curie’s law, Weiss’s 

Theory of Ferromagnetism and Ferromagnetic Domains (qualitative). Discussion of B-

H Curve. Hysteresis and Energy Loss, Hard and Soft magnetic materials.          5 hours                                                                                                                      

REFERENCES: 

1. Nano materials, A K Bandyopadhyay. New Age International Pvt Ltd 

Publishers (2007) 

2. Nanocrystals, C. N. Rao, P. John Thomas. 

3. Nanotubes and wires, C. N. Rao, A. Govindaraj. 

4. Bhargava et al: Electronics, TTI tata Mc Graw Hill 33rd Reprint 

(2002) 

5. An introduction to Astrophysics – Baidyanath Basu, PHI 2nd ed 

(2010) 

6. Astrophysics Concepts, M. Herwit: John Wiley, (1990). 

7. Astrophysics. Krishnaswamy (ed)New Age Publishers, (1996) 

8. Introduction to solid State Physics, Charles Kittel, VII edition, (1996) 

9. Solid State Physics- A J Dekker, MacMillan India Ltd, (2000) 

10. Elementary Solid-State Physic, J P Srivastava, PHI, (2008) 

11. Essential of crystallography, M A Wahab, Narosa Publications (2009) 

12. Solid State Physics-S O Pillai-New Age Int. Publishers (2001) 

 
 

 

 



 

PHY.P6-5 Practical Physics-VI 

List of Experiments 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

1. HR Diagram 

2. Analysis of stellar spectra. 

3. Analysis of sunspot photographs & solar rotation period. 

4. Resistivity of a material by four probe method (DEMO) 

5. Semiconductor temperature sensor. 

6. LED characteristics and spectral response. 

7. Solar cell characteristics – Open circuit voltage – short circuit current – 

efficiency. 

8. Analysis of X-ray diffraction pattern obtained by powder method to determine 

properties of crystals. 

9. Determination of Fermi energy of a metal. 

10. Measurement of heat capacity of metals.  

11. Determination of Dielectric Constant  

12. Determination of dipole moment of organic molecule. 

Note: A minimum of EIGHT (8) experiments must be performed. 

 

 

 

 



 

REFERENCES:  

1. IGNOU: Practical Physics Manual IGNOU publications 

2. Saraf: Experiment in Physics Vikas publications 

3. S.P. Singh: Advanced Practical Physics 

4. Melissons: Experiments in Modern Physics. 

5. Misra and Misra, Physics Lab. Manual, South Asian publishers (2000) 

6. Gupta and Kumar, Practical physics, Pragati prakashan, (1976) 

7. Ramalingom &Raghuopalan: A Lab. Course in Electronics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

B. Sc VI SEMESTER 

Physics Paper- VII [PHY.T7-6] 

Atomic and Molecular Physics, Nuclear Physics and Special Theory of Relativity 

Objective:  

 To provide a coherent and concise coverage of traditional Atomic, Molecular 

and Nuclear physics. 

 To acquire sufficient knowledge in Special Theory of Relativity. 

 

Skills to be developed: 

 Coupling schemes in multi electron systems. 

 To understand the various theoretical formulation of nuclear disintegration like 

α & β decay  

 Develop basic understanding of nuclear reactions with help of theoretical 

formulate. 

 Ability to understand, construct and operate simple detector systems for 

nuclear radiation. 

 Learn about inertial and non-inertial systems and essentials of special theory of 

relativity. 

 

Course Outcomes: 

 Understand the concepts and potential applications of atomic, molecular 

and nuclear physics  

 Study of influence of magnetic fields on atoms will help in understanding 

Zeeman effect. 

 Understand molecular spectra of atom. 

 To study the Raman spectra. 

 To know the Rutherford Experiment of atom. 

 To understand the concept of radioactivity and decays law. 

 Distinguish between principles and working of different types of 

detectors and accelerators.  

 Describe how fictitious forces arise in a non-inertial frame, e.g., why a 

person sitting in a merry-go-round experiences an outward pull. 

 Describe special relativistic effects and their effects on the mass and 

energy of a moving object. 

 Appreciate the nuances of Special Theory of Relativity (STR). 

 



 

 

Unit-I 

Atomic and Molecular Physics  

Vector Model of the Atom 

Review of Bohr's theory of hydrogen atom, Sommerfeld's modification of the Bohr 

atomic model (qualitative). Spatial quantization and spinning electron. Different 

quantum numbers associated with the vector atom model, Spectral terms and their 

notations, Selection rules, coupling schemes (l-s and j-j coupling in multi electron 

systems), Pauli's Exclusion Principle, Expression for maximum number of electrons in 

an orbit. Spectra of alkali elements (sodium D-line), Larmor precession, Bohr 

magneton, Stern-Gerlach Experiment. Zeeman Effect- Experimental study, theory of 

normal and anomalous Zeeman Effect based on quantum theory.                10hours                             

  

Molecular Physics: Pure rotational motion, Spectrum and selection rules; Vibrational 

motion, vibrational spectrum and selection rules; Rotation-Vibration spectrum; 

Scattering of light-Tyndall scattering, Rayleigh scattering and Raman scattering. 

Experimental study of Raman effect, Quantum theory of Raman Effect - Applications.                                                                     

                                                                                                                           5 hours 

 

                  

 

 

 

 

 

 

 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

45 2 3 30 70 100 



 

Unit-II 

 

Nuclear Physics 

Alpha particle scattering: Rutherford's theory of alpha scattering (assuming the path 

to be hyperbolic).                                                                                             2 hours 

Radioactive Decay: Laws of radioactive decay, half – life, mean life, decay constant; 

theory of successive disintegration (expression for number of atoms of nth element in 

the chain – Bateman equations); radioactive equilibrium (secular and transient - cases 

of long-lived parent, short lived parent, daughter and parent of nearly equal half – life).   

                                                                                                                         2 hours 

 Alpha decay: Range and energy, Geiger- Nuttal law, Characteristics of alpha 

spectrum, Gamow's theory of alpha decay [Barrier height, tunnelling effect, λ = P f, f 

is the frequency of collision of nucleon with the potential barrier; P is the probability 

of transmission through the barrier), (Barrier penetrability factor – no derivation). 

Derivation of Q-value-of alpha decay; exact energy of alpha particle emitted.                                                                                                                             

                                                                                                                        3 hours 

Beta decay: Types of beta decay (electron, positron decay and electron capture) 

Characteristics of beta spectrum and Pauli's neutrino hypothesis.                   2 hours                                                       

Detectors: Variation of ionization current with applied voltage in a gas counter, 

Proportional counter, GM Counter (Construction, working, characteristics, efficiency 

and quenching).                                                                                                 2 hours   

Particle accelerators: Cyclotron, Electron                                                      2 hours 

Nuclear Reactions: Types of reactions, Conservation laws in nuclear reactions with 

examples, derivation of Q – value for reactions using the energy – momentum 

conservation, exoergic and endoergic reactions, Threshold energy.                                                                                     

                                                                                                                  2 hours 

       

             

 

 

 

 



 

Unit-III 

 

Special Theory of Relativity 

Frames of Reference : Inertial and Non inertial frames of reference - Importance of 

Inertial frame, Linearly accelerated frames, Concept of frame dependent forces, 

Accelerated rotational frames of reference, Centripetal and Coriolis force (derivation), 

Galilean relativity - Transformation of Position, Distance/Length, Velocity (Non- 

relativistic velocity addition theorem), Acceleration; Principle of Invariance, 

Michelson – Morley Experiment, Search for ether.                                           7 hours 

 

Special theory of Relativity: Postulates of the special theory of relativity; Lorentz 

Transformations Length Contraction, Time Dilation – twin paradox, Velocity Addition 

Theorem; Variation of mass with velocity; Mass - Energy equivalence; Relativistic 

momentum and kinetic energy.                                                                              8 hours 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

REFERENCES: 

 

1. Introduction to the physics of nuclei & particles, R.A. Dunlap. (Thomson Asia, 

2004) 

2. Introduction to Atomic Physics – H.E. White 

3. Introduction to Modern Physics – H.S. Mani, G.K. Mehta-West Press (1989). 

4. Modern Physics - S.N. Ghoshal, Part 1 and 2 S. Chand and Company (1996). 

5. Atomic and Nuclear Physics, S. N. Ghoshal: Vol. II. (2000). 

6. Nuclear Physics, D C Tayal, Himalaya Publishing House, 5th Edition 

7. Special Relativity, A.P.French, MIT, W.W.Nortan and company First Ed (1968) 

8. Introduction to special theory of Relativity, Rober Resnick, John Wiley and Sons 

First Edition 

9. Atomic and Nuclear Physics- Dr. N Subramanyam, BrijLal, S Chand publication 

10. Modern Atomic Physics – Vasant Natarajan, CRC Press 

11. Atomic and molecular Physics- Introduction to Advanced Topics- Rajesh 

Srivastava and Rakesh Chaubisa, Narosa Publishing House. 

12. Atomic and Molecular Spectra: Laser – Rajkumar, India Mart 

 

 

 

 

 

 

 



 

PHY.P7-6 Practical Physics-VI 

List of Experiments 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

1. Study of hydrogen spectrum. 

2. Sommerfeld’s fine structure constant determination. 

3. Characteristics of GM counter. 

4. Determination of half-life of radioactive source 

5. Analysis of Raman rotational spectrum of Nitrogen molecule 

6. Analysis of rotational vibrational spectrum of a diatomic molecule (HBr). 

7. Absorption spectrum of KMnO4. 

8. Verification of inverse square law using GM counter (with a radioactive source). 

9. Determination of mass absorption coefficient of gamma rays. 

10. Dead Time of a GM counter using Single source method. 

11. Verification of Curie-Weiss law  

Note: A minimum of EIGHT (8) experiments must be performed. 

 

 

 



 

REFERENCES: 

 

1. IGNOU: Practical Physics Manual 

2. Saraf: Experiment in Physics Vikas Publications 

3.  S.P. Singh: Advanced Practical Physics 

4. Melissons: Experiments in Modern Physics 

5.  Misra and Misra, Physics Lab. Manual, South Asian publishers, 2000 

6. Gupta and Kumar, Practical physics, Pragati prakashan, 1976 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

B. Sc VI SEMESTER 

Physics Paper- VIII [PHY.T8-6] 

Electronics, Quantum Mechanics – II, Atmospheric and Wave Physics 

 

Objectives: 

 

 To gain basic ideas of the construction and working of electronic devices and 

circuits.     

 To Understand more advanced concepts in quantum physics and their 

applications       to problems of the sub atomic world.   

 To describe the characteristics of the Earth’s atmospheric thermal structure 

and chemical composition.  

 To introduce briefly the concepts of Wave Physics including shock waves and 

their real-life applications. 

 

Skills to be developed: 

 

 Learn about different types of operational amplifier and their applications. 

 Learn about combinational and sequential systems by building block circuits 

to construct MutiVibrators and Counters. 

 Formulate the basic theoretical problems in one, two- and three-dimensional 

physics and solve them. 

 Develop skills to describe, understand and make measurements of various 

parameters to describe the physics of earth’s atmosphere. 

 

            Course Outcomes:  

 

 Ideal and practical op-amps: Characteristics and applications.  

 Understand the different configurations of Op-amp namely inverting and non-

inverting and applications 

 Understand feedback in amplifiers and oscillators 

 Designing of different types of oscillators and their stabilities.  

 Construction of Flipflop using NAND and NOR gates 



 

 Timer circuits using IC 555 providing clock pulses to sequential circuits and 

develop MutiVibrators. 

 Understand the central concepts of quantum mechanics: wave functions, 

momentum and energy operator, the Schrodinger equation, time dependent 

and time independent cases, probability density and the normalization 

techniques, skill development on problem solving e.g. one-dimensional rigid 

box, Linear harmonic oscillator, tunnelling through potential barrier etc. 

 Compute Eigen values, Eigen functions, momentum of Atomic and subatomic 

particles using Time independent 1-D Schrodinger’s wave equation. 

 Good knowledge of Earth's atmosphere, its composition, effective 

temperature, Greenhouse effect. Hydrostatic equation and atmospheric 

thermodynamics. 

 Understand the role of Shock waves in various fields. 

 

 

 

 

 

Unit-I   

 

Electronics 

Operational amplifiers: Block Diagram of an OPAMP, Characteristics of an Ideal 

and Practical Operational Amplifier (IC 741), Open loop configuration - Limitations, 

Gain Bandwidth Product, Frequency Response, CMRR, Slew Rate and concept of 

Virtual Ground Feedback concepts, Advantages of feedback, types of feedback, 

Expression for Gain; OPAMP as a feedback amplifier – Non – Inverting and Inverting 

amplifier, Modification of input and output impedances with feedback Voltage 

follower; Differential amplifier with feedback.                                                4 hours                                                                                                                                                  

Linear Applications - frequency response of Low pass, high pass and band pass filters 

(first order), inverting summing amplifier, ideal Differentiator, Integrator.)   2 hours                                                                      

Op Amp Oscillators: Positive Feedback concept oscillator operation –

Barkhausen Criterion; Types of oscillator circuits (Qualitative); Phase shift oscillator 

and Wien bridge oscillator (using op amp).                                                    2 hours 

 

                                                                                                                                                    

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total Marks 

45 2 3 30 70 100 



 

Digital Electronics - 2 

Sequential logic circuits: Flip flops: - RS flip flop, clocked RS flip flop, JK flip flop, 

JK master slave flip flop, T flip flop, D flip flop (Circuit diagram, logic symbol, truth 

table, timing diagram and Operation).                                                          3 hours                                                                                                                                                                                

Counters: Ripple counter, Synchronous counter, Decade counter.  

(Circuit diagram, logic symbol, truth table, timing diagram and Operation).   2 hours                           

MutiVibrators: Types of MutiVibrators, Block diagram of Astable, Monostable and 

Bistable MutiVibrators. Pin diagram of IC555. Astable MutiVibrators using IC 555. 

(Circuit diagram, Operation and Duty cycle).                                                    2 hours                                                                                          

                                                      

                       

Unit-II 

    

Quantum mechanics –II 

The concept of wave function, physical significance of wave function. Development 

of time dependent and time independent Schrodinger’s wave equation. Max Born’s 

interpretation of the wave function. Normalization and expectation values, Quantum 

mechanical operators, Eigen values and Eigen functions. Applications of Schrodinger’s 

equation – free particle, particle in one dimensional box- derivation of Eigen values 

and Eigen function – extension to three-dimensional box; Development of 

Schrodinger’s equation for One Dimensional Linear harmonic oscillator, Potential 

barrier – (Reflection and Transmission co-efficient, Quantum tunnelling effect).  

                                                                                                                      15 hours 

                            

     

Unit-III  

Atmospheric and Wave Physics 

Atmospheric Physics: Fixed gases and variable gases; Temperature structure of the 

atmosphere; Hydrostatic balance, Variation of pressure with altitude, scale height; 

Relative and Absolute humidity. Beer’s law(derivation); Global energy balance for 

earth-atmosphere system, Greenhouse effect, Atmosphere dynamics, Centripetal and 

Coriolis force (derivation), Gravity and pressure gradient forces (with derivation), 

Applications of Coriolis force –Formation of trade winds, cyclones, erosion of river 

banks.                                                                                                           8 hours 

       

 

Wave Physics: Wave Equation, Speed of transverse waves on a uniform string, Speed 

of longitudinal waves in a fluid.                                                                                   3hours                                                                                                                                                  



 

      Shock Waves: Definition of Mach number, Mach angle, distinctions between-

acoustic, ultrasonic, subsonic and supersonic waves. Description of shock waves and 

its applications. Normal shock equations (Rankine-Hugoniot equations). Methods of 

creating shock wave in the laboratory using a shock tube, description of hand operated 

Reddy shock tube and its characteristics.                                                          4 hours 

                                                           

REFERENCES: 

1. Op amps and Linear Integrated Circuits, Ramakant A Gayakwad. 

2. Operational Amplifiers with Linear Integrated Circuits, William D Stanley 

3. Quantum Mechanics, B.H. Bransden and C.J. Joachain, 

4. Modern Quantum Mechanics, J.J. Sakurai, Pearson Education, (2000) 

5. Basic of Atmospheric Physics, A Chandrasekar, PHI Learning Private Limited 

(EEE) 

6. Weather, climate and atmosphere by Siddartha. 

7. Atmospheric Science by John M Wallace and Peter V Hobbs, Elsevier 

Publications (2006). 

8. Waves & Oscillations, P K Mittal & Jai Dev Anand, Hari Anand Publications 

Pvt Ltd  

9. Physics of Waves by William C Elmore and Mark A Heald 

10. Bubble dynamics and shock waves 2013th edition by Can F Delale 

11. History of shock waves, explosions and impacts by Peter O K Krehl 

12. Shock waves science and technology volume -4 by F Zhang 

13. Physics of Shock Waves in Gases and plasmas – Libermann M A & A L 

Velikovich, Springer Series. 

 



 

PHY.P8-6 Practical Physics-VIII 

List of Experiments 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

1. Op-amp inverting and non – inverting amplifier – ac or dc 

2. Op-amp-summing amplifier – ac and dc 

3. OP- amp as integrator. 

4. Phase shift oscillator using op –amp 

5. Wien-bridge Oscillator using op – amp 

6. Low pass filter using Op-amp 

7. To design an Astable MutiVibrators of given specifications using 555 Timer 

8. To realize and implement SR, JK, D and T Flip Flops 

9. Estimation of height from the given Pressure data 

10. Estimation of relative humidity using Wet and dry bulb Thermometer. 

11. Experiments on acoustics and shock waves. (added)  

 

Note: A minimum of EIGHT (8) experiments must be performed. 

 

 

 

 

 



 

REFERENCES: 

1. IGNOU: Practical Physics Manual 

2. Saraf: Experiment in Physics, Vikas Publications 

3. S.P. Singh: Advanced Practical Physics 

4. Misra and Misra, Physics Lab. Manual, South Asian publishers, (2000) 

5. Gupta and Kumar, Practical physics, Pragati prakashan, (1976) 

 

 

********************************************** 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chemistry 

 

BOS Members: 

S. No Name and Address Panel of Experts 

1. 
Dr.Nagalaxmi.B.N 

mLAC Autonomous 

Chairperson 

(Department Name) 

2. 
Dr. Gayathri. V, Dept of Chemistry, 

Bangalore University 
University Nominee 

3. 
Dr. K. Natarajan 

Vijayalakshmi Polymers International Ltd. 
Industry Expert 

4. 
Dr. Shashikala  Devi K 

Maharani Science College ,Bangalore 
External Subject Expert 

5. 

Dr. N C Subramanyam  

APS College of Arts and Science, 

Bangalore 

External Subject Expert 

6. 
Ms. Lakshmi Devi V 

GFGC Ramnagar 
Alumni Representatives 

7. 
Dr. N Radhakrishna  

mLAC Autonomous 
Member 

8. 
Ms. Nussarath Zareen 

mLAC Autonomous 
Member 

9. 
Muralidhara.M 

mLAC Autonomous 
Member 

 

 

 

 

 

 

 

 

 



 

Program Outcome:  

After successful completion of three year degree program in Chemistry 

students are prepared to; 

  Demonstrate, solve and to understand major concepts in all disciplines of 

chemistry. 

 Solve the problem and also think methodically, independently and draw a 

logical conclusion. 

 Employ critical thinking and the scientific knowledge to design, carry out, 

record and analyze the results of chemical reactions. 

 Create an awareness of the impact of chemistry on the environment, society, 

and development outside the scientific community. 

 Find out the green route for chemical reaction for sustainable development. 

 Use modern techniques, equipments and Chemistry softwares. 

 Take up Specific competitive exams conducted by service commission. 

 

Program Specific Outcome: 

• To create, select and apply appropriate techniques, resources and modern 

technology in multidisciplinary environment. 

 

 

 

 

 

 

 

 

 

 

 



B.Sc I SEMESTER  

Chemistry Paper-I [CHE.P1-1] 

Objectives:  

 To provide a deep understanding of the various concepts and to build a strong 

foundation in all branches of chemistry. 

 To strengthen the fundamentals of theoretical chemistry.  

 To make understand the modern periodic table which stand the backbone in 

understanding Chemistry and to study the periodic properties in detail 

Skills to be developed:  

 The use of an analytical balance for mass measurement 

 Calibration of Glass wares and preparation of solutions of varied 

concentrations 

 Estimation of concentration of solutions by volumetric analysis. 

 

Outcomes:  

 Students will be acquainted with the basic concepts of mathematics required 

for efficient learning and application in chemistry. 

 Students will be equipped with basic concepts of atomic structure,  periodic 

table and analytical chemistry 

 Students will be acquainted with the basic concepts of organic reactions  

 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

52 2 4 30 70 100 

 

 

 

 

 

 



 

UNIT-I                                                13hours 

Chapter 1: Mathematical concepts for Chemistry:                                   4hrs 

Logarithmic relations: Definition, some important relations like log (m+n), 

logm/n, log 𝑚𝑛, change of base log𝑒 2 → log𝑒 𝑥. Application in the calculation of 

pH. Curve sketching: How a cure is sketched with a set of points: linear and non-

linear (asymptotic) with a set of points.. Calculation of slope in case of linear curve. 

Extrapolation of linear curve and arriving at a limiting value. Differentiation: 

Meaning and derivative of functions like ex, log x, sin x, cos x, 1/x, x2 and xx.  Rules 

of differentiation for y = u + v, y = uv, y = u/v and y = ku, where k is constant. Partial 

differentiation: Explanation, applications using the equation, H = U + PV and G = 

H − TS. Integration: Meaning and integrals of functions like x, dx, x2 , 1/x , 1/x2 , 

1/x3 , xn, ex , sin x and cos x. Simple problems from I and II order kinetics. Exact and 

inexact differentials: Examples from internal energy and enthalpy. Definite 

integrals. Probability: some definitions, examples from atomic orbitals, wave 

functions and entropy.                                              

 

Chapter 2: Gaseous state:                                                                             9hrs 

Introduction: Need for Maxwell-Boltzmann distribution law, mathematical 

expression for both mole and molecule-explanation of the terms only. Explanation 

of velocity distribution curves based on this law (no derivation). Mean free path, 

collision frequency and collision number. Definition and expressions using SI units 

(no derivations). Derivation of expression for most probable speed from Maxwell-

Boltzmann equation. Definitions and expressions for rms velocity and average 

velocity, relationships between them. Problems. 

Andrew’s isotherm on carbon dioxide and explanation of the curves (no 

experimental details). Derivation of critical constants Tc, Pc and Vc from van der 

Waal’s equation and their experimental determination by Cagniard de La Tour 

method for Tc and Pc. Amagat’s mean density method for Vc. Problems on the 

calculation of Tc, Pc and Vc, a and b.  

Law of corresponding states-statements, reduced equation of state and explanation, 

JouleThomson effect-explanation. Joule-Thomson co-efficient, inversion 



temperature-definition (no derivation).The application of Joule-Thomson effect to 

the liquefaction of air and hydrogen by Linde’s process. 

 

UNIT-I I                                               13hours 

Chapter3: Analytical Chemistry-I                                                               4hrs                       

Errors: Classification, minimisation of determinate errors, accuracy and precision. 

Significant figures and their computations.   

Equivalent weights of acids, bases, salts, oxidising and reducing agents. Calculations 

of equivalent weights of acids(Acetic acid, Oxalic acid,Sulphuric acid and 

Phosphoric acid), bases (sodium hydroxide and calcium hydroxide), salts (sodium 

carbonate and sodium oxalate), oxidising agents (Potassium permanganate and 

Potassium dichromate), reducing agents (Sodium thiosulphate and FAS).  Methods 

of expressing concentration of solutions in terms of Normality and Molarity. 

Numerical problems.   

                                                                                                                 

Chapter 4: Periodic Table and Periodic properties:                                 9hrs 

Review of the modern periodic table (with respect to classification of elements 

based on outer electronic configuration) 

Periodic properties: Atomic and ionic radii, ionisation energy, electron affinity and 

electronegativity. Trends in the periodic properties-applications in predicting and 

explaining chemical behaviour. Factors affecting the values of ionisation energy. 

Determination of electronegativity by Pauling’s method. Diagonal relationship 

between beryllium and aluminium. Comparitive study of elements of alkali and 

alkaline earth metals, chalcogens and halogens with respect to electronic 

configuration, atomic and ionic radii, ionisation energy and elecronegativity. 

Halides, oxides and carbonates of alkali and alkaline earth metals. Hydrides of 

chalcogens and halogens.        

 

 

 



UNIT-III                                               13hours 

Chapter 5: Quantum Mechanics and Atomic Structure:                       13hrs     

Review of Bohr’s atomic model. Bohr’s theory-postulates and limitations. Derivation 

of expressions for radius, energy and calculation of ionisation energies of hydrogen 

like atoms. Numerical problems.  

Limitations of classical mechanics: Wave particle duality-De-Broglie equation and 

its significance. Numerical problems. Heisenberg’s uncertainty principle-

mathematical expression. 

New quantum mechanics-Sinusoidal wave equation-explanation based on classical 

wave mechanics. Schrodinger wave equation- derivation. Postulates of quantum 

mechanics. Explanation of terms- (i) Hamiltonian operator (ii) eigen function   and 

significance of 2  (iii) eigen values. Application of Schrodinger equation: (i) to 

particle in one dimensional box (derivation required) (ii) to the hydrogen atom 

(detailed solution not required) Expressing the solution as a product of n, l, m (r, , 

) = n, l, (r)l,m(, )  

Radial and Angular wave function and Probability distribution curves. Shapes of 1s, 

2s, 2p and 3s orbitals. Quantum numbers –Significance (with reference to shells, 

subshells and number of orbitals). Rules for filling electrons in various orbitals- 

Aufbau principle, Pauli’s exclusion principle and Hund’s rule. Electronic 

configuration of 3d orbitals-Stability of half-filled and completely filled orbitals 

based on exchange energy concept.                              

 

UNIT-IV                                                13hours 

Chapter 6: Basic concepts in Organic chemistry:                                     4hrs                                                                                                     

Bond cleavage – homolytic and heterolytic (meaning with examples). Types of 

reagents – electrophilic and nucleophilic reagents with examples. Reactive 

intermediates – carbocation, carbanion, carbon free radicals and carbenes-

generation with examples and their relative stabilities based on inductive, 

resonance and hyperconjugation effects. Types of reactions - addition, substitution 

and elimination with examples.  



Concept of isomerism – structural isomerism, stereo isomerism, geometrical and 

optical isomerism, chiral center - definition and examples. Tautomerism (keto-

enol): explanation with an example. 

Chapter 7: Aliphatic Hydrocarbons:                                                          9hrs 

Alkanes: Sources. Nomenclature of branched chain alkanes. Preparation of  alkanes- 

Corey- House reaction and Wurtz reaction - their merits and demerits. 

Conformational analysis of ethane and  n-butane - Sawhorse and Newman projection 

formulae to be used . Energy profile diagram. 

Cycloalkanes: Nomenclature. Methods of preparation of cyclopropane, 

cyclobutane, cyclopentane and cyclohexane. Stability of cycloalkanes based on heat 

of hydrogenation data. Baeyer’s strain theory and its limitation. Sachse - Mohr 

theory of strain-less ring system. Axial and equatorial bonds. cyclopropane ring - 

banana bonds.  

Alkenes: Preparation by dehydrohalogenation of alkyl halides-Saytzeff’s rule with 

examples Wittig reaction-stereoselectivity. Addition of HX to unsymmetrical alkene 

(HI and propene as example) - Markownikov’s rule and Antimarkownikov’s rule 

with mechanism.  

Reactions: Hydroboration- oxidation, reduction, oxymercuration – demercuration 

and epoxidation. Mechanism of oxidation with KMnO4 and OsO4.Ozonolysis- 

mechanism and importance. 

Dienes: Classification- isolated, conjugated and cumulated.  Structure of allene and 

Butadiene-1,2 addition and 1,4 addition reactions. Diels Alder reaction-1,3-

butadiene with maleic anhydride.  

Alkynes: Methods of preparation - Dehydrohalogenation of vicinal and geminal 

dihalides and higher alkynes from terminal alkynes. Reactions - metal ammonia 

reduction – significance. Oxidation with KMnO4, acidic nature of terminal alkynes-

ammoniacal AgNO3 and ammoniacal cuprous chloride reactions.      

********************************************** 

 

                                                      

 

 



TEXT BOOKS 

 

1. Y R Sharma and L Gomati Devi, College Chemistry-1  

2. Bahl and Arun Bahl, Advanced Organic Chemistry  

3. Dr. R L Madan, Chemistry for Degree Students  

 

REFERENCE BOOKS 

 

1. Gopalan et al., Analytical Chemistry  

2. R.D. Madan, Modern Inorganic Chemistry 

3. Puri and Sharma, Principles of Physical Chemistry  

4. Raj K Bansal, The Text Book of Organic Chemistry  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B.Sc I-SEMESTER 

 

CHEMISTRY PRACTICAL-I 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

 

1. Calibration of glass wares: (i) Pipette (ii) Burette (iii) Volumetric flask. 

2. Preparation of standard solutions. (Oxalic acid, potassium dichromate and FAS) 

    a. Normal solution (1N, 0.1N & 0.05N) 

    b. Molar solution (1M, 0.1M & 0.05M) 

    c. Molal solution (1, 0.1& 0.05molal solution) 

3. Determination of the percentage of available chlorine in the given sample of   

    bleaching powder. 

4. Estimation of chloride by Mohr’s method (using potassium chromate as an  

    adsorption indicator). 

5. Estimation of ferrous ammonium sulphate using standard potassium dichromate 

solution with diphenyl amine as an internal indicator. (Change to ferroin  indicator)  

6. Estimation of ferrous ammonium sulphate using standard potassium dichromate  

    solution with potassium ferricyanide as an external indicator. 

7. Estimation of sodium thiosulphate using standard potassium dichromate  

    solution. 

8. Estimation of potassium permanganate using standard sodium oxalate solution. 

9. Determination of percentage of manganese dioxide from pyrolusite ore. 

10. Estimation of ferrous and ferric iron in a given mixture using standard  

      Potassium dichromate solution. 

11. Estimation of nitrogen in an ammonium salt using sodium hydroxide solution     

      and standard oxalic acid. 

 

 

 

 

 



B.Sc II SEMESTER 

Chemistry Paper II [CHE.P2-2] 

Objectives: 

 To provide a deep understanding of the various concepts and to build a strong 

foundation in all branches of chemistry. 

 To learn the formation of different types of bonding and hybridization 

concept.  

 To understand the preparation methods for alkenes, alkynes, alkyl halides. 

  

Skills to be developed:  

 Students will be well equipped with the methods of determining the physical 

parameters of liquids and solutions 

 

Outcomes:  

 The students will be able to predict the geometries of simple molecules 

 Students will be acquainted with the organic reaction mechanism.  

 The students will be able to apply the concepts of photochemistry in   the 

environmental issues 

 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

52 2 4 30 70 100 

 

 

 

                                                 

 

 

 



                                           UNIT-I                                                13hours 

Chapter 1: Liquids and Solutions:                                                               9hrs 

Properties of liquids- Viscosity- Definition, mathematical expression, coefficient of 

viscosity, effect of temperature, size, mol weight and shape of molecules.  

Surface Tension- Definition, mathematical expression, effect of temperature and 

solute on it. Parachor-Definition. Sugen equation- calculation and applications. 

Numerical problems.  

Liquid Mixture- Raoult’s law, ideal and non-ideal solutions. Completely miscible 

liquids-Fractional distillation- Tc curves for all the three types, azeotropic mixtures–

definition, types and examples. Partially miscible liquids-Critical solution 

temperature (Three types) and examples. Effect of addition of salt on CST of phenol-

water system. Immiscible liquids-Steam distillation and its applications. Distribution 

law-statement, partition coefficient and its limitation. Application-solvent 

extraction. 

Dilute solutions- Colligative properties –Definition, type and their relationship with 

molecular weight. Determination of molecular mass of a solute by: (i) Berkeley-

Hartley’s method () (ii) Beckmann’s method (Tf) and (iii) Landsberger’s method. 

Numerical problems. 

   

Chapter 2: Photochemistry:                                                                            4hr                                                                             

Laws of Photochemistry, Grotthus-Draper law, Stark-Einstein law, differences 

between photophysical and photochemical processes with examples. Comparison 

of photochemical and thermal reactions. Quantum yield of photochemical 

combination of (i) H2 and Cl2 (ii) H2 and Br2  (iii) dissociation of HI (iv) 

dimerisation of anthracene. Photosensitization, Photostationary equilibrium. 

Singlet and triplet states-Jablonski diagram. Fluorescence, Phosphorescence, 

Luminescence, bioluminescence and chemical sensors. Beer-Lambert’s law and its 

applications. Numerical problems on absorption coefficient and molar extinction 

coefficient. 

 

 



UNIT-II                                              13hours 

Chapter 3: Chemical bonding:                                                                   13hrs   

Ionic bond: Lattice energy, Born-Haber cycle, Born-Lande equation (derivation not 

required), problems on Born-Lande equation. Calculation of lattice energies of NaCl 

and MgO. Effect of lattice energy on solubility of ionic compounds. 

Covalent bond: Valence bond approach- hybridization and directional 

characteristics of sp, sp2 , sp3 , sp2d, sp3d2. Shapes of BeCl2, BF3, SiCl4, PCl5, 

SF6.VSEPR theory-postulates and shapes of CH4, NH3, NH4
+, H2O, BrF3, ICl2. 

Molecular orbital theory-postulates and molecular orbital diagrams  of H2, He2
+, Be2, 

N2, O2, O2
-, O2

2- , O2
+ and CO (bond order, stability and magnetic properties to be 

discussed). Polarization concept- Fazan’s rule, bond length, bond angle and bond 

energy. Polar and non-polar molecules- dipole moment. Weak interactions: i) 

Hydrogen bond- Intra molecular and Intermolecular types, anomalous properties of 

HF, H2O, NH3, alcohols, carboxylic acids, nitro phenols and bio molecules. ii) van 

der Waal’s forces- Noble gases and molecular crystals (dry ice, Iodine and solid 

SO2). Metallic bond- Band theory, electrical properties of metals, semiconductors 

and insulators. Superconductors- Definition and example.   

 

                                                        UNIT-III                                               13hours 

Chapter 4: Silicates:                                                                                      2hrs                                                                                                                                     

Structure of SiO4
4-. Classification of silicates based on the structure. Zeolites- their 

structure and applications-ion exchange, molecular sieves of zeolites in water 

treatment process.                                                                                                                    

Chapter 5: Noble gases:                                                                                3hrs                                   

Introduction. Isolation of Helium from Natural gas and applications of Noble gases. 

Preparation, properties and structures of fluorides and oxides of Xenon (XeF2, XeF4, 

XeF6, XeO3, XeO4).    

                                                                                                                                

Chapter 6: General study of d and f block elements.                                     8hrs                                         

Transition elements- electronic configuration, atomic and ionic radii, ionisation 

energy, oxidation states, spectral and magnetic properties, catalytic activity and  



interstitial compound formation. Lanthanides and Actinides- Electronic 

configuration, atomic and ionic sizes, lanthanide contraction and its consequences, 

oxidation states, spectral and magnetic properties. Comparison of oxidation states, 

complex formation and magnetic properties of d and f block elements. Ion 

exchange method for separation of Lanthanides                                                                                                                                                                         

UNIT-IV                                                13hours 

Chapter 7: Aromatic hydrocarbons:                                                           9hrs                                                

Nomenclature. Structure of benzene - using molecular orbital theory. Criteria for 

aromaticity. Huckel’s rule (Examples: cyclopentadienyl anion, cycloheptatrieneyl 

cation, benzene, naphthalene, anthracene and phenanthrene). Antiaromaticity with 

example. General mechanism of aromatic electrophilic substitution.Mechanism of 

nitration of benzene including evidence for the formation of nitronium ion, energy 

profile diagram and isotopic effect. Orienting influence of substituents in toluene, 

chlorobenzene, nitrobenzene and phenol. Aromatic nucleophilic substitution via 

benzyne intermediate, mechanism with evidences for the formation of benzyne by 

trapping with anthracene. Birch reduction. Side chain oxidation of toluene to 

benzaldehyde and benzoic acid. Oxidation of naphthalene, anthracene and 

phenanthrene. Diels-Alder reaction of anthracene with 1,2-dichloroethene.  

Alkenyl benzenes- Styrene, cis- and trans-stilbenes and their preparations. Biphenyl- 

Preparation-Ullmann reaction.       

   Chapter 8: Organic Halides:                                                                        4hrs                                       

Alkyl halides- Nomenclature. Nucleophilic substitution reactions - SN
1 and SN

2 

mechanisms with energy profile diagrams. Differences between SN
1 and SN

2 

reactions. Effect of (i) nature of alkyl groups (ii) nature of leaving groups (iii) 

nucleophiles and (iv) solvents on SN
1 and SN

2 mechanisms. Elimination reactions - 

E1 and E2 mechanisms. Hofmann and Saytzeff eliminations with mechanism.  

Aryl halides and aralkyl halides- Preparation by halogenation. Relative reactivity of 

alkyl, allyl, vinyl, aryl and aralkyl halides towards nucleophilic substitution reaction.  

         ****************************************************** 

 

 



TEXT BOOKS 

1. Y R Sharma and LGomati Devi, College Chemistry-1  

2. Bahl and Arun Bahl Advanced Organic Chemistry  

3. Dr. R L Madan, Chemistry for Degree Students 

   

 

REFERENCE BOOKS 

 

1. Lee J D, Concise Inorganic Chemistry ELBS 1991 

2. Ball, D. W. Physical Chemistry Thomson Press, India (2007) 

3. MorrisonR N & Boyd, R N Organic Chemistry, dorling Kindersley (India) 

Pvt. Ltd.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

BSc II-SEMESTER 

CHEMISTRY PRACTICAL-II 

           

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

1. Determination of the density using specific gravity bottle and viscosity of a  

    liquid using Ostwald’s viscometer. 

2. Determination of percentage composition of a binary liquid mixture by viscosity 

method.       

3. Determination of the density using specific gravity bottle and surface tension of a 

liquid using Stalagmometer.       

4. Determination of transition temperature of a salt hydrate by thermometric    

method.    

5. Determination of molar mass of a non-electrolyte by Walker-Lumsden method. 

6. Determination of degree of dissociation of an electrolyte by ebullioscopic    

method.  

7. Determination of distribution coefficient of benzoic acid between water and    

toluene. 

8. Determination of distribution coefficient of acetic acid between water and      

butanol.  

9. To study the adsorption of oxalic acid on activated charcoal. 

10. Effect of surfactants on the surface tension of water (Stock solution to be      

given)  



B.Sc III SEMESTER 

Chemistry Paper III [CHE.P3-3] 

Objectives: 

 To understand the concepts of thermodynamics and kinetic forces involved in 

chemical reactions which  

 To describe a reaction rate in terms of a change in concentration divided by a 

change in time and a general form of a differential rate law 

 To explain the role of catalysts in surface reactions 

 

Skills to be developed:  

 Synthesis and purification of organic compounds 

 Learn to handle the high end equipments 

 Separation techniques 

 

Outcomes:  

 Students will be able to determine the rate and extent of chemical reactions 

 Students will be introduced to advanced materials like organic and inorganic 

polymers  

 The students will gain knowledge about the different chemical industries and 

concepts needed for transforming raw materials and precursors into useful 

commercial products for society. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

52 2 4 30 70 100 

                                                

                                   

 

 

 



                                                 UNIT-I                                     13 hours 

1. Thermodynamics-I                                 8hrs                                                               

Exact and inexact differentials-definition with examples. 

I law of Thermodynamics – statement. Mathematical expression with explanation of 

the terms. Derivation of expressions for work done in isothermal and adiabatic 

expansion and compression of an ideal gas (IUPAC sign conventions to be used). 

Numerical problems.  

Heat capacity of a gas at constant pressure and constant volume, derivation of the 

relationship between Cp and Cv. Relation between P, V and T in an adiabatic process 

to be derived. Derivation of Kirchoff’s equation. Numerical problems on Kirchoff’ 

equation, Cp and Cv. 

Spontaneous and non-spontaneous processes definitions with suitable examples. 

Second law of thermodynamics: Limitations of I law of thermodynamics with 

illustrations. Need for II law of thermodynamics, different ways of stating II law 

with respect to heat and spontaneity. Other forms of II law of thermodynamics. 

Concept of entropy and its physical significance- illustrations with order, disorder, 

physical and chemical processes and probability.  

Heat engine-Carnot’s cycle and derivation of the expression for its efficiency based 

on entropy concept. Problems based on efficiency equation. II law in terms of 

efficiency (η).Change in entropy in reversible and irreversible processes (derivations 

required). Calculation of entropy changes in reversible isothermal and reversible 

adiabatic processes. Phase transitions in terms of Entropy (Fusion, vaporization, 

sublimation and polymorphic changes) in terms of entropy. Limitations of the 

entropy concept of spontaneity. Problems on Phase transitions.              

 

2. Thermodynamics-II          5hrs 

    

Gibb’s free energy: Work function, Chemical potential definitions, and physical 

significance. Relationship between free energy and work function.   

Criteria for equilibrium, spontaneous and nonspontaneous processes based on free 

energy. Gibb’s-Helmholtz equation-Derivation. Change of free energy with respect 

to temperature and pressure. Mention of temperature coefficient, van’t Hoff isotherm 

(derivations included), ΔGo = −RT lnKp – Problems.  



Derivation of van’t Hoff reaction isochore and Clausius-Clapeyron equation. The 

applications of Clausius-Clapeyron equation to ΔTb and ΔTf determination 

(thermodynamic derivation not required). 

Qualitative treatment of Nernst heat theorem and III law of thermodynamics-

statement only. Elementary concept of residual entropy.                                    

                                                                                                           

                                               UNIT-II                                          13 hours 

3 .Chemical Kinetics                                                            8hrs                                        

Rate, Rate constant, Order and Molecularity. Pseudo first order, pseudo second order 

–definition with examples. II order reactions, definition with examples. Derivation 

of expression for the rate constant of a second order reaction with a = b and a ≠ b. 

Half-life period. Definition and derivation for the expression for half-life of a second 

order reaction with a = b. Mean life period of a reaction - definition, expression for 

mean life period of a II order reaction (a=b). Problems on rate constant (a=b); half-

life period, mean life period and order of reaction. 

Determination of order of reaction: differential method, method of integration, 

method of half-life period and isolation method. 

Theories of reaction rates: Effect of temperature on rate of reaction – temperature 

coefficient and probability distribution curve of effective molecules with rise in 

temperature of 10o, Arrhenius equation-indication of the terms involved, concept of 

activation energy, threshold energy definitions with energy profile diagram. 

Problems on Arrhenius equation in calculating energy of activation and rate 

constants.  

Simple collisions theory based on hard sphere model, transition state theory 

(equilibrium hypothesis). Expression for the rate constant based on equilibrium 

constant and thermodynamic aspects. Limitations of collision theory. Steady state 

approximation statement and Lindemann’s hypothesis-postulates. Explanation of 

the hypothesis using concentration dependence in deciding the order of a reaction. 

Experimental determination of kinetics of (i) inversion of cane sugar by polarimetric 

method (ii) spectrophotometric method for the reaction between potassium 

persulphate and potassium iodide.                                                                                                                                      

 

 

 



 4. Surface chemistry                               5hrs                                                 

Theories of adsorption : Adsorption isotherms- Freundlich adsorption isotherm-

equation and limitations. Langmuir adsorption isotherm and BET equation and its 

terms. Its significance in the evaluation of surface area of adsorbent. Adsorption 

indicators- examples. Theory of adsorption indicator in argentometric titrations. 

Catalysis –i) Homogeneous Catalysis: Mechanism of enzyme catalysis, factors 

influencing enzyme activity, measurement of optimum pH and optimum temperature 

with examples, industrial applications. 

Heterogeneous catalysis- surface reactions- Mechanism for unimolecular and 

bi-molecular surface reactions. Parallel reactions, Consecutive reactions-definition 

with examples.                                                                                                     

                      

                                      UNIT-III                                                13 hours 

5. Organic and Inorganic Polymers      4 hrs        

Differences between inorganic and organic polymers. 

Polymerisation– definiton, types and examples- addition and condensation 

polymerization. Molecular weight of polymers: Expression for weight average and 

number average-problems 

Preparation and applications of the following types of polymers 

1. Plastics: i) thermo plastics-polystyrene, polyethylene, PVC and Teflon. 

        ii) thermosetting plastics-phenol-formaldehyde resin and epoxides. 

2.  Fibres: Acrylic, polyamide, polyester types: one example for each. 

3.  Elastomers:  Natural rubber-polyisoprene. 

                Synthetic rubber-neoprene . 

4.  Silicones (adhesives).   

5.  Fluoro carbons- Teflon.                                                                                 

 

6.  Fertilisers         3hrs 

Introduction (need of fertilizers), functions of essential plant nutrients (NPK) 

Classification of fertilizers - Nitrogeneous, Phosphatic and Mixed fertilizers with 

suitable examples. Manufacture of Urea and Super phosphate of lime and their uses. 

Fertilizer industries in India.                                                                        

 



7. Non-aqueous solvents        2hrs 

Physical properties of solvents, types of solvents and their characteristics. 

Reactions in non-aqueous solvents with reference to liquid NH3  and liquid SO2.                         

   

8. Environmental Chemistry        4hrs   

Depletion of ozone in the stratosphere, causes and remedial measures. The green-

house effect and its consequences. Principles of green chemistry and its application 

to the synthesis of ibuprofen (with using principles of green chemistry), Acid rain, 

photochemical smog-causes, consequences and remedial measures. Treatment of 

sewage- primary and secondary processes,  industrial effluents-from paper industry 

and sugar industries. Disposal of radioactive wastes-solid, liquid and gaseous 

wastes, harmful effects. 

Rain water harvesting-definition and applications-groundwater recharge and 

reusability                                                                                                                                                           

                                 UNIT-IV                                                 13 hours 

   

9. Alcohols and Thiols        8 hrs 

Introduction and classification: monohydric, dihydric and trihydric alcohols with an 

example each. 1o, 2o and 3o alcohols with an example each. Methods of preparation: 

(i) from carbonyl compounds –by the reduction of aldehydes and ketones (by 

Meerwin-Pondorff-Verley reaction) (ii) from acids and esters (by reduction with 

LiAlH4) (iii) hydroboration-oxidation of alkenes and (iv) hydration of alkenes. 

Reactions of alcohols: acidic nature-reaction with sodium, esterification, oxidation 

of alcohols with KMnO4. Comparison of the reactivity of 1o, 2o and 3o alcohols-

Lucas test and oxidation with K2Cr2O7-with equations. 

Glycols: Preparation from alkenes using OsO4, KMnO4 and from epoxides. 

Oxidation of glycols by periodic acid and lead tetraacetate with mechanisms, uses. 

Pinacol-pinacolone re-arrangement. 

Glycerol: Preparation from propene and manufacture from oils/fats. Reactions of 

glycerol (i) nitration (ii) action of concentrated H2SO4 and (iii) oxidation by periodic 

acid. Uses of glycerol. 

 

Thiols: Nomenclature. Methods of preparation (Ex: methane thiol). Chemical 

reactions of methane thiol with (i) sodium (ii) NaOH (iii) metal oxides (iv) formation 



of thioesters and (v) oxidation with mild oxidizing agent (H2O2) and strong oxidising 

agent (HNO3 or HIO4). Uses of dithanes.  

Introduction of umpolung character (reversal of polarity) in carbonyl compounds 

taking 1,3-dithane as an example.  

Comparison of reactivity of alcohols and thiols.                                                

 

10.  Phenols          3 hrs 

Methods of preparation and classification. Acidic nature - Comparison of acidic 

strength of phenol with alcohols and monocarboxylic acids. Effect of electron 

withdrawing group (NO2) and electron donating group (CH3) on acidity of phenols 

at o-, m-, p- positions. Pechmann reaction. Mechanisms of Reimer-Tiemann and 

Kolbe-Schmidt reactions. Industrial applications of phenols: Conversion of phenol 

to (i) aspirin (ii) methyl salicylate (iii) salol (iv) salicyl salicylic acid - reactions with 

conditions                                                                                                   

 

11. Organometallic compounds      2 hrs 

Preparation and synthetic applications of Grignard reagents. Preparation of methyl 

magnesium iodide. Applications in the synthesis of ethanol, acetic acid, 

acetaldehyde and acetone from methyl magnesium iodide. Organolithium 

compounds - preparation from methyl iodide and synthetic applications-preparation 

of methane and ethanoic acid. Lithium dialkylcuprates- preparation from methyl 

iodide.                                                                                        

                               

                                        ********************                            

 

 

 

 

 

 

 

 

 

 

 



TEXT BOOKS 

1. L Indira and G R Chatwal, College Chemistry-III      

2. R P Rastogi and R R Misra, An Introduction to Chemical thermodynamics 

3. Gurdeep Raj, Advanced Physical Chemistry, 35th Edition, Goel Publishing 

House, Meerut, 2009. 

 

REFERENCE BOOKS 

1. Peter A & Paula, J. de physical Chemistry 9Th Ed. Oxford University Press 

(2011). 

2. McQuarrie, D A & Simon, J. D. molecular Thermodynamics Viva Books 

Pvt. Ltd.: New Delhi (2004) 

3. Finar I. L. Organic Chemistry (Volume 1),, Dorling Kindersley (India) Pvt. 

Ltd. (Pearson Education) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B.Sc III-SEMESTER 

                                       CHEMISTRY PRACTICAL-III 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

Preparation and purification of organic compounds 

1. Recrystallization and determination of melting point of solids (mixed melting 

    point determination and its importance may be mentioned). 

2. Simple distillation and determination of boiling point of liquids. 

One stage preparation 

(Preparation, recrystallization and melting point determination of the unknown 

sample) 

3. Preparation of aspirin from salicylic acid. 

    (Note: Acetic anhydride is to be prepared freshly by distilling acetyl chloride 

    and sodium acetate mixture).    

4. Preparation of paracetamol from p-aminophenol.’ 

5. Preparation of dibenzalacetone from benzaldehyde (using acetone-alcoholic 

     sodium hydroxide).  

6. Preparation of p-aminobenzoic acid from p-nitrobenzoic acid. 

7. Preparation of m-dintrobenzene from nitrobenzene. 

8. Preparation of benzoic acid from benzaldehyde. 

9. Preparation of Benzene azo beta naphthol from aniline 

10. Preparation of phenolphthalein from phenol. 

Two stage preparations (Procedure writing experiments) 

11. Preparation of p-bromoaniline from acetanilide. 

12. Preparation of p-nitroaniline from acetanilide. 

13. Preparation of m-nitrobenzoic acid from methyl benzoate. 

14  Preparation of methyl orange/methyl red by diazotization and coupling. 

Chromatography  (Demonstration experiments) 

15. Thin layer chromatography: Separation of a mixture of two organic 

compounds. 

16. Column chromatography: Separation of a mixture of two organic compounds 



B.Sc IV SEMESTER 

Chemistry Paper IV [CHE.P4-4] 

Objectives: 

 To Study the Chemical Equilibrium, Ionic Equilibria 

 To Study the Solid State and X-ray diffraction studies. 

 To understand the reactivity of different carbonyl compounds towards 

nucleophillic reaction. 

 

Skills to be developed:  

 Analysis of inorganic salt mixtures 

 Water treatment process 

 

Outcomes: 

 Students are able to recognize mechanism of different reactions related to 

carbonyl compounds. 

Students will be able to recognize the symmetry elements of simple 

compounds 

 Thorough knowledge about fission, fusion and nuclear reactors. Disposal of 

nuclear wastes 

  

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

52 2 4 30 70 100 

 

                                                     

 

 

 

                                         



                                              UNIT-I                                      13 hours 

1. Phase Equilibria          7 hrs 

 

Explanation of the terms with examples: phase (P), component (C) and degree of 

freedom (F). Phase rule - statement, significance and derivation. Applications of 

phase rule: one component systems - water and sulphur systems - phase diagram and 

explanation of the curves, areas, triple point, transition equilibria. Effect of pressure 

on freezing point of water, melting point of monoclinic sulphur and transition 

temperature of rhombic sulphur; calculation of degree of freedom.  

Two component systems – types, condensed phase rule, temperature - composition 

phase diagrams for simple eutectic systems such as water–potassium-iodide and 

lead-silver systems; explanation of effect of mixing of two solids on melting point 

of a component, eutectic point ,eutectic mixtures, effect of temperature on the 

solubility of KI. Desilverisation of lead by Pattinson’s process. Freezing mixtures - 

preparation and examples.                                                                                                        

 

2. Solid state          6 hrs 

Types of crystalline solids, space lattice and unit cell. Laws of crystallography – law 

of rational indices, law of constancy of interfacial angles, law of constancy of 

symmetry elements. Symmetry elements in crystals: plane of symmetry- rectangular 

and diagonal planes. Axis of symmetry: two fold, three fold and four fold axes. 

Centre of symmetry; illustration using a simple cubic crystal. Crystal systems –

introduction of crystal parameters –a, b, c and α, β, γ; classification into seven 

systems (an example each, no diagrams required); Bravais lattices- explanation 

using cubic system (diagrams of primitive, face centered and body centered cubes 

with an example each). Weiss and Miller indices – calculation and use of h k l 

symbols; sketching of 100, 110, 111 planes in a cubic crystal; calculation of inter 

planar spacings in a simple cubic crystal, problems. 

X-ray diffraction of crystals - derivation of Bragg’s equation and determination of 

crystal structures of NaCl, KCl and CsCl. 

Liquid crystals: explanation of the liquid crystalline state; types –smectic, nematic 

and cholesteric; examples and applications. 



Superconducting solids: explanation of the phenomenon of superconductivity using 

mercury as an example; Tc high temperature superconductors – example and 

applications.                                                                                                     

                                 

                                               UNIT-II                                                 13 hours                                                                            

  3. Water Technology:        4 hrs 

Types of impurities present in water- soluble and insoluble (organic, inorganic and 

biological) with examples. Hardness of water- Types, hardness causing constituents. 

Potability of water- TDS, hardness and pH . COD and BOD-definition and 

distinction. Treatment of water for domestic and industrial purposes by the following 

methods- Principle and process 

1. Demineralization of water by ion exchange method 

2. By reverse Osmosis method.                                                       

 

4. Nuclear and Radiochemistry.       9hrs 

Nucleus – nucleons, nuclear force, nuclear density, stability - explanation using 

n/p ratio, n versus p graph. Mass defect; Binding energy - definition, graph, 

calculation of binding energy to show that 1 amu=931MeV. Explanation of the 

instability of the nuclei. Problems. 

Radioactive decay law, derivation of N=N0 e
−λt, half-life period of a radioisotope, 

relationship between half-life and decay constant, numerical problems.  

Radioactive equilibrium - explanation, introduction of the terms parent and daughter 

elements. Group displacement law - statement and explanation taking examples; 

radioactive series - U, Th, Ac and Np series (mention the first and last stable 

elements, number of α and β particles. Type of series namely 4n, (4n+1), (4n+2) and 

(4n+3). 

Artificial radioactivity: Rutherford’s first artificial transmutation, induced 

radioactivity; nuclear reactions – differences between chemical and nuclear 

reactions; reason for the large amount of Q value; symbolic representation of a  

nuclear reaction, introduction of the term projectile, comparison of neutron, proton, 

α, γ and deuteron as projectiles. Examples of nuclear reaction induced by γ-radiation, 

α, n, p and deuteron.  

Nuclear fission - explanation with an example, chain reaction, principle of atomic 

bomb, calculation of energy liberated, fissionable isotopes. 



Nuclear fusion- explanation with an example, thermonuclear reaction, advantages 

and disadvantages of fusion over fission, principle of hydrogen bomb.  

Nuclear reactors - principle, working of a thermal reactor, diagram, explanation of 

the terms like nuclear fuel, control rods, moderators and coolant. 

Breeder reactors- Brief explanation of the functioning. Atomic energy programme 

in India. Use of radio isotopes in tracer technique - agriculture (phosphorous in 

agriculture research), medicine (phosphorous to check cracks in bones, 

sodium/iodine to detect clots in blood vessels), food preservation. 

Carbon dating - formation of radioactive carbon in the atmosphere. Explanation of 

the determination of age of wood or peat or fossil. Problems on carbon dating. 

Ionization and working principle of G.M. Counter,√-ray counter, neutron activation 

analysis and isotopic dilution analysis.                                                                   

                                                                                       

                                         UNIT-III                                           13 hours 

5. Ethers and Epoxides:             4 hrs 

Ethers: Methods of preparation – (i) dehydration of alcohols, (ii) Williamson’s ether 

synthesis- advantages and disadvantages. Reactions – Ethers as Lewis ases 

(complexation with metal ions), cleavage and  auto-oxidation. Ziesel’s method. 

Epoxides: Preparation using per acids, Darzen’s reaction. Reactions of mono and 

1,2- disubstituted epoxides with (i) carbon nucleophiles, (ii) nitrogen nucleophiles, 

(iii) reduction with LiAlH4.                                                                                 

 

6. Aldehydes and Ketones:       9 hrs 

Nomenclature. Preparation of aldehydes: from acid chlorides (Rosenmund reaction), 

Gattermann-Koch aldehyde synthesis. Preparation of Ketones: From nitriles, from 

carboxylic acids with alkyl lithium, from acid chlorides with metal alkyls. 

Mechanisms of: Aldol condensation, Perkin condensation, Knoevenagel 

condensation, Benzoin condensation, Acetal formation and Cannizaro reaction.  

Condensation with ammonia and its derivatives (NH2−R; R = −NH2,−OH, 

−NH−CO−NH2). Reduction: Reduction by LiAlH4 and NaBH4. Mannich reaction. 

Mechanisms of Clemmensen and Wolff Kishner reductions.     

Industrial applications of formaldehyde and acetophenone.                               

                     

                                 



                                            UNIT-IV                                                      13 hours 

7. Carboxylic acids and their derivatives:      5 hrs 

Nomenclature. Preparation: Acid hydrolysis of nitriles with mechanism. Acidic 

strength (pKa values) - Effect of substituents on the strength of aliphatic and aromatic 

carboxylic acids. (comparison of acidic strength of formic and acetic acids; acetic 

acid and monochloro, dichloro, trichloro acetic acids ; benzoic and p-nitrobenzoic 

acid; benzoic acid and p-aminobenzoic acid)  

Reactions: Formation of esters, acid chlorides, amides and anhydrides. Hell-

Vollhardt-Zelinski reaction, Decarboxylation and reduction (using LiAlH4).  

Di and tri carboxylic acids: Action of heat on dicarboxylic acids (Oxalic to Adipic 

acids) Reactions of tartaric acid and citric acid. (action of heat, reduction with HI). 

Reactions of acid chlorides (hydrolysis, reaction with alcohol, ammonia and lithium 

dialkylcuprates) .Acid anhydrides (hydrolysis, reaction with alcohol, ammonia). 

Esters (alkaline hydrolysis, ammonolysis and alcoholysis). Amides (hydrolysis, 

reduction, Hoffmann rearrangement). Mechanism of ester hydrolysis - acid and base 

catalysed (acyl O-cleavage: BAC2, AAC2; alkyl O-cleavage: AAL1 mechanisms).                            

 

8. Tautomerism and Enolates:       5 hrs 

Tautomerism in carbonyl compounds – Keto-Enol tautomerism. Acidity of -

hydrogen atoms in aldehydes, ketones and active methylene compounds (example 

diethylmalonate, ethylacetoacetate and acetyl acetone).Preparation of 

diethylmalonate(from acetic acid) and synthetic applications of diethyl malonate 

(preparation of monocarboxylic acids - butanoic acid, dicarboxylic acid - Adipic 

acid, unsaturated acids - cinnamic acid, ketones - butanone, cyclic compounds - 

barbituric acid) Preparation of ethyl acetoacetate (from ethyl acetate). Synthetic 

applications of ethyl acetoacetate (preparation of monocarboxylic acids - butanoic 

acid, dicarboxylic acid –succinic acid, unsaturated acids - crotonic acid,       ketones 

- butanone).                                                                                         

 

 

 

 



9.  Steel           3hrs 

Ferro-alloys- Production of ferro-chrome, ferro-manganese and ferro-silicon and 

their applications. 

Phase diagram of iron-carbon: explanation of the composition of austenite, ferrite, 

cementite and pearlite phases in the diagram. 

Alloy steels: Influence of Si, Mn, Cr, Ni, Ti and W on the properties of steel and 

their applications. Carbon steel: classification based on carbon content. Heat 

treatment of steels: hardening, case hardening, carbiding, nitriding, tempering and 

annealing - definition with applications of each type. Steel industries in India.                             

 

******************** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TEXT BOOKS 

 

1. Y. R Sharma and L. Gomathi Devi., New College Chemistry 

2. S.H. Maron and J.B. Lando, Fundamentals of Physical Chemistry, 

Macmillan limited, 

New York, 1966 

3. P.W. Atkins, Physical Chemistry, 7th edition, Oxford university press, 2001. 

 

 

 

REFERENCE BOOKS 

1. Peter Atkins and Julio de Paula, Atkin’s Physical Chemistry 9th Ed., Oxford 

University Press. 

2. Irving M. Klotz and Robert M. Rosenberg, Chemical Thermodynamics, John 

Wiley and sons, Inc. 1994. 

3. J. Rajaram and J.C. Kuriacose, Thermodynamics, Shoban Lal Nagin Chand 

and CO. 1986. 

4.  K. L. Kapoor, A Textbook of Physical chemistry, (volume-2 and 3) 

Macmillan, India 
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B.Sc IV-SEMESTER 

                                       CHEMISTRY PRACTICAL-IV 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

 

1. Systematic semi-micro qualitative analysis of a mixture of two simple salts (with 

no interfering radicals). 

2. Separation of metal ions (Cu2+, Co2+, Ni2+, Fe2+)using paper chromatography and 

calculation of Rf values (To be performed by the students) 

3. Separation of Mg(II) and Fe(II) by solvent extraction technique. 

4. Effluent analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 



B.Sc V SEMESTER  

Chemistry Paper V [CHE.P5-5] 

 Organic Chemistry 

Objectives:  

 To study the stereochemistry of organic compounds in detail. 

 To understand the basic principles of spectroscopy. 

 To study the fundamental properties and reactivity of biologically important 

molecules (eg: carbohydrates, amines) 

 

Skills to be developed:  

 Analysis of mono-functional organic compounds 

 Isolation of organic compounds from natural products 

 

Outcomes:  

 Students will gain an understanding of reactivity and stability of an organic 

molecule based on conformation and stereochemistry 

 The students will be aware about most of drugs in the present market are the 

compounds containing various heterocyclic moieties in industries. 

 Students will be able to determine the structure of organic compounds using 

spectroscopic techniques 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

40 2 6 30 70 100 

 

 

 

 

 

 

 

 

 



 

UNIT - I, 

Stereochemistry                                                                            8 hours 

Elements of symmetry (plane of symmetry: 2, 3-dichrolobutane, tartaric acid, center 

of symmetry: trans-2, 4-dimethyl-trans-1,3-cyclobutanedioic acid, axis of 

symmetry:1,2,3,4-tetramethylcyclobutane).Chiral molecules and achiral molecules 

(2-chloropropanol, 3-chloropentane).Chirality, stereogenic center (example: lactic 

acid, tartaric acid and 2, 3-dichlorobutane). Fischer projection formulae (lactic acid, 

2-chlorobutane, tartaric acid and 2, 3-dichlorobutane). 

Meso compounds: Explanation with examples of tartaric acid and 

2,3-dichlorobutane. 

Optical isomerism due to free rotation about single bonds: Enantiomers, optical 

activity (conditionsfor optically active compounds); absolute configuration of 

enantiomers (use of +/–, d/l, D/Lnotations (Examples: glyceraldehyde and lactic 

acid). Cahn-Ingold-Prelog sequence rules(R and S system) of nomenclature with 

suitable examples.Properties of enantiomers. 

Diastereomers:Explanation with examples of tartaricacid,2-bromo-3-chlorobutane) 

and properties.Relative Configuration of threo and erythro nomenclature (using 

above examples). 

Racemisation: Definition and explanation using lactic acid as an example. 

Resolution of racemic mixture: definition, explanation of resolution of racemic 

mixture of tartaricacid by chemical method and biochemical method. 

Optical isomerism due to restricted rotation about single bonds- diphenyl systems: 

Explanation using 6, 6’-dinitrodiphenic acid as an example. 

Geometric isomerism in alkenes: Definition, conditions and explanation using 2-

butene and 1,2-dichloroethene as examples. Determination of configuration of 

geometric isomers: cis and trans by (i) Physical methods (melting and boiling points, 

dipole moments, solubility) (ii)Spectroscopic methods (UV, IR evidences (iii) 

chemical methods (cyclisation method: Ex-maleic acid to maleic anhydride, pKa 

values: Ex maleic and fumaric acids). 

E and Z system of nomenclature (rules with suitable examples). 

Geometric isomerism in oximes: Nomenclature of syn and anti isomers in oximes 

using benzaldoxime and acetophenone oxime as examples. 

Alicyclic compounds: Conformations of four to eight membered cycloalkanes and 

disubstituted cyclohexanes(1,2,1,3 and1,4 dimethylcyclohexanes as examples). 

Bicylic systems: cis and trans- nomenclature and conformations of decalins and 

norbornane. 



 

UNIT - II 

Amines                                                                                                      5 hours 

Classification and nomenclature. Preparation of alkyl and aryl amines-reductive 

amination of carbonyl compounds (ethyl amine, isopropyl amine). 

Gabriel phthalimde synthesis (ethyl amine).Reduction of nitrobenzene to aniline. 

Basicity of amines in aqueous solution: Inductive, resonance,steric and solvation 

effects on the basicity of amines. Reaction of amines as nucleophiles(methylation 

and acylation). Formation of quaternary ammonium salts (reaction of tertiary 

amine and alkyl halide), Formation of quaternaryammonium hydroxide. 

Hofmann elimination reaction with mechanism. Distinguishing reactions of 10, 20 

and 30 amines (Reactions with equations for Hinsbergs test). 

Diazotization: formation of  benzenediazonium chloride.  

Synthetic applications of benzenediazonium chloride in the preparation of 

 (i) chlorobenzene, bromobenzene and benzonitrile by Sandmeyer’s reaction 

 (ii) phenol (iii) phenyl hydrazine and aniline by reduction reaction and 

(iv) p-hydroxyazobenzene and 1- phenylazo-2-naphthol by coupling reaction. 

 

Heterocyclic compounds                                                                         4 hours 

Introduction, classification (based on size of heterocyclic ring - 5 and 6 membered) 

with examples,orbital structures, resonance and aromatic character (Huckel’s rule) 

of furan, pyrrole, thiophene and pyridine. 

Methods of preparation of pyrrole (from acetylene and from ammonium mucate), 

furan (from mucicacid and furfural),thiophene (from acetylene and butane).  

General  mechanism of electrophilic substitution reactions and nitration reaction of 

pyrrole, furan and thiophene.Preparation of pyridine (from acetylene and from 

nicotinic acid) and reaction with sodamide (Chichibabin reaction). Comparison of 

basicity of pyrrole, pyridine and piperidine (pKb). 

Fused heterocyclic compounds (i) Indole - preparation by Fischer synthesis 

and nitration reaction,(ii) Quinoline-preparation by Skraup synthesis and  

properties - nitration. 

 

 

 

 

 

 



UNIT -III 

Chemistry of Natural Products                                                               8 hours 

Carbohydrates: Introduction and classification (based on number of 

monosaccharide units and sugars and non-sugars) with examples. Monosaccharides: 

Definition with examples, classification of mono saccharides (based on functional 

group). 

Aldoses: Structures of D-aldohexoses (glucose, galactose and mannose). Open and 

Haworth structures.Epimers (Example: D-galactose and D-glucose, D-glucose and 

D-mannose). Elucidation of open chain structure of D-glucose. Limitations of open 

chain structure of glucose. Mechanism of mutarotation and anomeric effect. 

Elucidation of ring structure and size of D-glucose by oxidation with 

HIO4  and HNO3. 

Ketoses: Structure of fructose-pyranose and furanose forms. Inter-conversion of 

glucose and fructose 

Disaccharides: Definition with examples. Formation of glycosidic bond with 

examples.Haworth and conformational structures of maltose, lactose and sucrose. 

 

Terpenes and terpenoids: Occurrence, isoprene rule and classification (on the basis 

of number of isoprene units, acyclic and cyclic). Elucidation of structure and 

synthesis of citral (from methyl heptenone) and zingiberene (from methyl heptenone 

and p-methoxy methyl magnesium bromide). 

Structures of limonene, menthol, α-terpineol, camphor, β-carotene, Vitamin-A and 

their uses. 

 

Alkaloids: Introduction, classification (based on heterocyclic ring present) and 

generalcharacteristics. Structural elucidation and synthesis of nicotine (from 

succinimde).Structures and uses of ephedrine, caffeine, cocaine, atropine, quinine 

and morphine. 

 

 

 

 

 

 

 

 

 



UNIT –IV 

 

Spectroscopy of Organic compounds                                                    8 hours 

Introduction: Electromagnetic radiation, electromagnetic spectrum, advantages of 

spectroscopic techniques, basic principle of spectroscopy, types of spectroscopic 

techniques (UV-Visiblespectroscopy, IR spectroscopy, NMR spectroscopy). 

UV-Visible spectroscopy: Introduction - basic principles of  UV-Visible 

spectroscopy. Types of electronic transitions with suitable examples.Chromophores 

and auxochormes (with suitable examples).Blue shift and red shift (with suitable 

examples). Influence of conjugation on λ max absorption in UV - Visible region. 

Comparison of UV spectra of acetone and methyl vinyl ketone.Graphical 

representation of spectra of 1,3-butadiene, benzene and lycopene. Advantages of 

UV-Visible spectroscopy. 

IR spectroscopy: Introduction - Basic principles of IR spectroscopy. Conditions for 

IR active organiccompounds.Vibrational transitions: Stretching and bending modes 

of vibrations. Factors affecting onposition of IR absorption peak (atomic mass and 

force constant-electronic effects and hydrogenbonding). Types of IR region 

(functional group region and finger print region).  

Explanation of Stretching frequencies of −OH (free and H-bonded), alkyl −C−H, 

C≡C, C=C, C−C, C=O and C−Ogroups (formaldehyde, acetaldehyde, acetone, 

ethanol, ethylene, benzene, acetylene, acetic acid andphenol). Graphical 

representation (interpretation) of IR spectra of benzoic acid and methyl benzoate in 

comparison with FTIR.Advantages of IR spectroscopy. 

NMR spectroscopy: Basic principles of proton magnetic resonance: Nuclear 

magnetic spin quantum number, influence of the magnetic field on the spin of nuclei, 

spin population, saturation using radio frequency. Nuclear magnetic resonance. 

Chemical shift (δ values), uses of  TMS as reference. 

Nuclear shielding and deshielding effects. Equivalent and non-equivalent protons. 

Effect of electronegativity of adjacent atoms on chemical shift values.  

Spin-spin splitting and spin-spin coupling (qualitative treatment only).Graphical 

representation (interpretation) of NMR spectra of simple organic compounds 

(i) methane (ii) CH3−Cl  (iii) CH2Cl2  and (iv) CHCl3 using shielding and 

deshielding effects, (iv) Cl2CHCHO (v) 1,1,2-trichloroethane and (vi) CH3CH2Cl 

using spin-spinsplitting and spin-spin coupling.Applications of NMR in medical 

diagnostics. 

 

 



Industrial Organic chemistry                                                                     7 hours 

Synthetic dyes: Introduction: Colour and constitution (modern theory). 

Classification of dyes: (based on methods of application to the fibre: direct dyes, vat 

dyes, mordant dyes, azoic dyes and dispersive dyes with examples). Synthesis of 

congo red (from benzidine), malachite green (from benzaldehyde), alizarin (from 

anthracene) and indigo (from aniline). 

 

Medicinal Chemistry: Definition and examples-Pharamacodynamic agents, 

Pharmacophore, Metabolites and Anti-metabolites, Agonist, Anti-agonist, Lead 

compounds and Analogues, Generics, Prodrugs, Hard and Soft drugs, Isosterism and 

Biosterism. Theory of Drugs- Receptor interaction (i) Patons rate theory and (ii) 

Koshland’s induced fit theory. Drugs Toxicity testing- Infectious dose-50, Inhibitory 

capacity-50, Lethal dose-50 and Effective dose-50. 

 

Drugs: Chemotherapy, classification of drugs (i) drugs used for the treatment of 

diseases due to infection (antimalarial, sulpha drugs, anthelmentics, antileprotic, 

antitubercular, amoebicides, antibiotics and antiseptic drugs with examples) 

(ii) drugs used for the treatment of diseases not due to infection (antipyretics, 

analgesics,anesthetics, tranquilizers and hypnotics, narcotics, anticonvulsants, 

cardiac or cardiovascular and diuretics drugs with examples).  

Synthesis of paracetamol (from phenol), sulphanilamide (from acetanilide) and 

chloramphenicol (from 4-nitroacetophenone).Structure and uses of diclofenac and 

ranitidine. 

 

                                           ×××××××××××××××××××××××× 

 

 

 

 

 

 

 

 

 

 

 



 

TEXT BOOKS 

 

1. Y R Sharma and L. Gomathi Devi., New College Chemistry 

2. Dr. R L Madan, Chemistry For Degree Students for B. Sc Third Year  

3. S M Mukherji, S P Singh, R P Kapoor , Organic Chemistry Volume-III  

 

 

REFERENCE BOOKS 

 

1. Kalsi, P S Textbook of Organic chemistry 1st ed., New Age International (P) 

Ltd. Pub. 

2. Finar, I L, Organic Chemistry (Volume 2: Stereochemistry and the 

Chemistry of Natural products), (Pearson Education) 

3. Kemp W, Organic spectroscopy, Palgrave 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Sc- V Semester (CBCS)  

 CHEMISTRY PRACTICALS  

P- V (Organic Chemistry) 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

List of experiments:   

 

1. Qualitative analysis of organic compounds through functional group analysis. 

Determination of physical constant. Preparation and characterization (m pt) 

of a suitable derivative. 

2. Isolation of lycopene from tomatoes. 

3. Isolation of caffeine from tea leaves.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



V SEMESTER B.Sc 

Chemistry Paper VI [CHE.P6-5] 

Physical Chemistry 

Objectives:  

 To learn the fundamental concepts of electrochemistry, to understand 

their importance and illustrate the varied applications. 

 To enable the students to upgrade with the existing analytical 

technologies that helps to pursue further research. 

 To study the principle involved in electroanalytical techniques 

 

Skills to be developed:  

 Calibration of pH meters, conductometer, potentiometer and simple 

spectrophotometer 

 Instrumental methods of estimating the concentration of solutions 

 

Outcomes:  

 Able to prepare buffer solutions of suitable pH 

 Able to recognize different regions for different spectroscopy 

 Compare the advantages and disadvantages of the different electrochemical 

methods of analysis 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

40 2 6 30 70 100 

 

 

 

 

 



 

UNIT-I 

Electrochemistry-I                                                                                 10 hours 

Review of electrolytes and Conductance related terms 

Definition of molar conductance, determination of molar conductance of an 

electrolyte (NaNO3 or KCl) using Wheatstone’s bridge. Conductometric titrations: 

Definition and advantages over other conventional titrations. Principles involved in 

conductometric titrations with graph for strong acid- strongbase, strong acid-weak 

base, weak acid-strong base and weak acid-weak base titrations. 

Ionic mobility, absolute ionic mobility and transport number-definitions. 

Relationship between transport number and ionic mobility of an ion(noderivation). 

Determination of transport number of an ion (H+ ion in HCl) by moving boundary 

method. Abnormal transport numbers- definition with an example like Cd2+ in CdI2. 

Causes for abnormal transport numbers in H+ and H2O. 

Numerical problems on (i) transport number calculation by moving boundary 

method(ii) relationship between transport number and ionic mobility 

(iii) molar conductance and specific conductance. 

Kohlrausch’s law: Statement and its applications (i) Evaluation of λ∞ from λ+ and 

λ− for CH3COOH and NH4OH (ii) evaluation of degree of dissociation of a weak 

electrolyte - monochloro acetic acid (iii) evaluation of λ∞ a weak electrolyte  

(iv) determination of solubility from conductance of saturated solutions of sparingly 

soluble salts (AgCl and BaSO4). Numerical problems based on these.  

Limitations of Arrhenius theory. Qualitative account of Debye-Huckel theory -

postulates, asymmetric effect (with diagram) and electrophoretic effect. 

Debye-Huckel-Onsagar equation for aqueous solutions of 1:1 electrolytes. 

Verification of DHO equation. Galavanic cell: Conventions of representing galvanic 

cells-reversible and irreversible cells,requirements and examples for reversible 

(Danielcell) and irreversible cells ,representation, cell reaction.  

Electrode potential, Standard electrode potential, Derivation of Nernst equation for 

single electrode potential (free energy concept). 

Numerical problems on single electrode potential of a metal and emf of cells. 

 

 

 

 

 

 



UNIT-II 

Electrochemistry- II                                                                              5 hours 

Weston-cadmium cell: Diagram involving the representation of anode, cathode and 

the electrolyte.Requirements to decide Weston cadmium cell as standard cell. 

Construction and working of Westoncell and its numerical value of emf. 

Determination of emf of a cell by compensation method. 

Determination of Emf of Zn/Zn2+ and Cu/Cu2+ electrodes. Liquid junction potentials, 

elimination of liquid junction Potential using a salt bridge and conditions required 

for preparing a salt bridge. 

Types of electrodes: (i) Metal and gas electrodes-Pt/H2 and Pt/Cl2 (ii) metal/metal 

insoluble salt electrodes-Ag/AgCl. (iii) redox electrodes-Pt/Fe2+, Fe3+. 

Reference electrodes: Standard hydrogen electrode- representation and limitations. 

Calomel electrode: Representation, construction and working.  

Quinhydrone electrode and glass electrode. Determination of pH using these 

electrodes. Numerical problems involving the calculation of pH using hydrogen and 

quinhydrone electrodes. 

Concentration cells: (i) emf of concentration cells (ii) determination of solubility of 

sparingly solublesalt taking silver chloride as example. Numerical problems: 

(i) calculation of emf (ii) solubility and solubility products. Redox electrodes: emf 

of redox electrodes. Potentiometric titration involving only redox systems. Example: 

Fe2+/Fe3+. 

 

Ionic Equilibria                                                                               3 hours 

Hydrolysis of salts of weak acids and weak bases.Ionic product of water. Deriving 

the relation ship between Kh, Kw, Ka and Kb. Degree of hydrolysis and its 

relationship with Kh. Effect of temperature and dilution on degree of hydrolysis of 

salt of weak acid and weak base. pH expression for the salt of weak acid - bases. 

Numerical problems on the calculation of Kh, h and pH of salts of weak acid and 

weak bases only. Common ion effect: statement and example (ammonium hydroxide 

- ammonium chloride and acetic acid - sodium acetate). 

Buffers: Types and examples. Buffer action and buffer capacity. pH of  buffers 

Henderson’s equation and its derivation for acidic buffer.  

Problems in calculating the pH of buffers. Solubility product and ionic product 

definitions and their applications in the precipitation of  II and IV group basic 

radicals in the qualitative analysis of simple salt mixtures. Analytical and 

biological applications of  buffers. 



Theories of indicators (Mentioning the different theories).Acid-base theory by 

taking  phenolphthalein as an example. 

 

UNIT-III 

 

Photovoltaics                           2 hours 

Solar cells- Principle, preparation and applications. 

 

High Pressure Liquid Chromatography       3 hours 

Basic Principle and types 

(i) Normal phase HPLC- Principle and Separation of the mixture containing Acetic 

acid, ethanol, ethyl amine, acetone, chloroform and carbon tetra chloride. (Stationary 

phase/Mobile phase- Silica gel/Hexane). 

(ii) Reverse phase HPLC -Principle and separation of the mixture containing Acetic 

acid, ethanol, ethyl amine, acetone, chloroform and carbon tetra chloride. (Stationary 

phase/Mobile phase- C18 Alkylated silica gel/Water+Methanol). 

(iii) Size Exclusion HPLC-Principle and determination of relative molecular weight 

of synthetic polymers.Stationary phase and mobile phase used. 

(iv) Ion exchange HPLC- Principle and separation of a mixture of amino acids 

(acidic pH).(Stationary phase/Mobile phase- Charged surface (cation or 

anion)/Water, buffer. 

 

Chemical Spectroscopy-I                                                                       5 hours 

The interaction of radiation with matter.Regions of electromagnetic spectrum and 

associated spectroscopic techniques. Origin of molecular spectra: 

Born Oppenheimer approximation. 

Rotational spectra of diatomic molecules:Relationship between inter-nuclear 

distance and moment of inertia derivation.  

Expression for rotational energy.Numerical problems involving moment of inertia 

and bond length. Rotational energy for different quantum levels- J=0, J=1, J=2 etc. 

Criterion for absorption of radiation- selection rule. 

 

 

 

 

 

 



UNIT-IV 

Chemical Spectroscopy- II                                                                   4 hours 

Vibrational spectroscopy: Introduction, degree of freedom of polyatomic molecules 

- calculating the number of modes of vibration for CO2 and H2O molecules, 

diagrammatic representations of these vibrations.  

Hooke’s law- Expression for the frequency and wave numbers of SHO-force 

constant and its significance. Expression for vibrational energy levels of SHO. Zero 

point energy - definition, mathematical expression and its significance. Numerical 

problems based on (i) zero point energy(ii) wave number and (iii) force constant. 

 

Raman spectroscopy and electronic spectroscopy                              3 hours 

Concept of polarisability. Pure rotation, vibration - qualitative study.Stokes and anti-

Stoke’s lines selection rules. Advantages of Raman spectroscopy over IR 

spectroscopy. 

Electronic spectroscopy: Potential energy curves for bonding and antibonding 

molecular orbitals.Electronic transitions - qualitative description of non-bonding 

orbitals and transitions between them. 

Selection rules and Franck-Condon principle, definitions and its diagramatic 

representations. 

 

Electro analytical Methods                                                                     5 hours 

Voltametry at a dropping mercury electrodes (DME)- Types of current obtained at 

DME. Ilkovic equation and its applications. Current - potential relation for a cathodic 

process - half wave potential and its significance. Cyclic Voltametry: Principles- 

Experimental set up- Quantitative analysis,determination of diffusion coefficients 

and its significance. 

                                        

                                                   ×××××××××××××××××××××××× 

 

 

 

 

 

 

 

 

 



 

TEXT BOOKS 

 

1. Y. R Sharma and L. Gomathi Devi., New College Chemistry 

2. K K Sharma., Problems in Physical Chemistry 

3. P L Soni, S Chand and Co., Textbook of Physical Chemistry, 1993. 

 

REFERENCE BOOKS 

 

1. Atkins P W & Paula J D, Physical Chemistry, 9th Ed., Oxford University 

Press(2011) 

2. Rogers D, Concise Physical Chemistry, Wiley (2011) 

3. Kakkar  R, Atomic and Molecular Spectroscopy, Cambridge University 

Press (2015) 

4. Banwell C N & McCash E M, Fundamentals of Molecular Spectroscopy 4th 

Ed. (2006)   

5. Ditts R V, Analytical Chemistry-Methods of separation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VI SEMESTER B.Sc 

Chemistry Paper 7 [CHE.P7-6] 

Inorganic Chemistry 

Objectives:  

 The students will be able to explain the fundamental concepts in coordination 

chemistry of transition metals. 

 To have an deep insight of industrial materials used in industries 

 To provide an insight into latest topics of newer materials 

 

Skills to be developed:  

 Proficiency in estimating the metal ions from its ores 

 Different classes of titrations for the estimation of metal ions 

 To analyse the different samples of water 

 

Outcome:  

 Students will be able to predict the geometry of transition metal complexes 

based on Werner’s theory 

 Students will acquaint the knowledge on manufacture of industrial materials 

like glass, ceramics, cement etc 

 Acquire Basic knowledge of Nanochemistry to appreciate its applications in 

the field of Medicine, data storage devices and electronics.  

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

40 2 6 30 70 100 

 

 

 

 

 



 

 

UNIT-I 

Coordination and Organometallic compounds -I                              10 hours 

Coordination compounds- difference between double salts and complex salts with 

examples. Ligands-definition and their classification (mono, bi, tri, tetra, 

penta,hexadentate ligands and ambidentate ligands), examples for each class. 

Coordination number- definition with examples. Nomenclature of coordination 

compounds in detail. Theories of structure and bonding: explanation for the 

formation of complexes by Werner’s Theory in detail and its limitations. 

EAN rule- statement with  illustrations. Valence bond theory: postulates, low spin 

and high spin complexes with examples[CoF6]3−, [Co(NH3)6]3+, 

Fe(CN)6]4−,[Fe(CN)6]3−,[Ti(H2O)6]3+, [Co(H2O)6]3+, [CoCl4]2−,  

limitations of VBT. 

Crystal field theory: (octahedral, tetrahedral and square planar complexes)[CoF6]3−, 

[Co(NH3)6]3+, Fe(CN)6]4−,[Fe(CN)6]3−,[Ti(H2O)6]3+, [Co(H2O)6]3+, [CoCl4]2−. 

Crystal field splitting and crystal field stabilization energies- definition and 

illustrations with examples. Limitations of CFT. 

Magnetic properties of [CoF6]3−, [Co(NH3)6]3+, Fe(CN)6]4−,[Fe(CN)6]3−. 

Spectral properties of [Ti(H2O)6]3+, [Co(H2O)6]3+, [CoCl4]2−. Isomerism in 

complexes: Structural isomerism - ionization, linkage, hydrate and coordination 

isomerism with examples. Stereoisomerism- geometrical and optical isomerism of 

coordination compounds with coordination number 4 and 6 with examples. 

Organometallic compounds - ligands, classification (hapticity). Synthesis and 

structure of K[PtCl3(η2-C2H4)] and [Fe(η5 - C5H5)2 

 

UNIT-II 

Coordination and Organometallic compounds – II                              4 hours 

Metal carbonyls: Structures of Cr(CO)6, Co2(CO)8, Mn2(CO)10; eighteen electron 

rule and its deviations with examples. Applications of coordination/organometallic 

compounds: cis-platin in cancer therapy, 

Na2Ca EDTA in the treatment of heavy metal (Pb, Hg) poisoning ,Wilkinson’s 

Catalyst in alkene hydrogenation, Monsanto acetic acid process. 

 

 

 

 



 

 

Industrial Materials- I                                                                                 6 hours 

Refractories: Definition. Properties of a good refractory, classification, 

determination of PCE values. 

Abrasives: Definition and classification with examples, applications, hardness-

definition and magnitude of hardness, manufacture and importance of carborundum 

and tungsten carbide. 

Glass: Properties, types, manufacture of soda glass. Composition and applications 

of borosilicate, metallic glass, optical glasses and polycarbonate glass, safety glass, 

fire and bullet proof glasses. 

Ceramics: Raw materials and their roles, varieties of clay, production of ceramic 

ware, glazing, ceramic insulators. 

Cement: Raw materials, manufacture of Portland cement (by wet process), setting 

of cement, grades, their significance. 

 

UNIT-III 

Industrial Materials – II                                                                       5 hours 

Paints and Varnishes: Constituents of oil and emulsion paints and their role. 

Constituents  of varnishes. 

Fuels: Characteristics, calorific value - definition and its determination using 

bomb calorimeter. 

Coal – varieties. Liquid fuels- Petrol and diesel- antiknocking properties, octane 

number and cetane number- definition and significance. Gaseous fuels- advantages, 

constituents and their significance. Production of Coal gas, composition  of  LPG. 

Explosives: Classification, preparation of dynamite and TNT. 

Propellants: Characteristics, classification and their applications. 

Analytical Chemistry-II        5 hours 

Solvent Extraction- definition, types and efficiency of extraction, sequence of 

extraction process, factors affecting extraction- pH, oxidation state, modifiers, 

synergistic masking and salting of agents, techniques- batch, continuous extraction 

and counter current extraction, applications.  

Ultracentrifugation- Centrifugation, centrifugal force, sedimentation, centrifugal 

decantation, centrifuges, selection of centrifuge tubes, preparative, density gradient 

and isopycinic centrifugation. Analytical sedimentation, sedimentation co-efficient, 

sedimentation velocity- application of the technique in biological separation; 

membrane separation- principles and applications. 



Ultrafilteration Zone refining techniques- Principles, instrumentation and 

applications. 

 

UNIT-IV 

Chemistry of Newer materials                                                              10 hours 

Conducting polymers: Introduction, definition and examples- polyaniline, 

polyacetylene.Mechanism of conduction. Qualitative treatment of doping. 

Properties: elasticity with high electrical conductivities, Engineering and biological 

applications. 

Superconductors: Introduction, definition, type-1, type-2 and atypical. Preparation 

of high temperature superconductor- Y1Ba2Cu

treatment only) and general applications of high temperature super conductors. 

Nanomaterials: Introduction, definition and structure. Different methods of 

production: Sol gel synthesis, inert gas condensation, mechanical alloying 

(ball milling), plasma synthesis, electro deposition, and general 

applications.Nanofluids. 

Fullerenes: Introduction, definition, preparation and isolation of C60. Structure and 

chemical reactions (redox reactions, electrophilic aromatic substitution and 

bromination) of C60.Commercial uses of C60. Carbon nanotubes (CNT) -definition, 

classification and applications- space crafts and race cars. 

 

 

×××××××××××××××××××××××× 

 

 

 

 

 

 

 

 

 



B.Sc., VI Semester (CBCS) 

CHEMISTRY PRACTICALS P- VII 

(INORGANIC CHEMISTRY) 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

List of experiments:                                                                      
 

1. Estimation of percentage of iron in haematite using barium diphenylamine 

sulphonate as an internal indicator. 

2. Estimation of calcium in lime stone. 

3. Estimation of copper in brass. 

4. Estimation of zinc using EDTA. 

5. Estimation of Magnesium using EDTA. 

6. Estimation of total hardness of water using EDTA. 

7. Estimation of nickel using EDTA and standard zinc sulphate. 

8. Gravimetric estimation of barium as barium sulphate. 

9. Gravimetric estimation of nickel as nickel dimethyl glyoximate. 

10.  Preparation of cuprammoniumsulphate and determination of λ max and 

hence CFSE. 

11. Preparation of ferrous oxalate and its analysis. 

12. Analysis of Lithopone Pigment. 

 

 

 

 

 

 



Text Books 

1. F A Cotton, G Wilkinson, C A Murillo and M. Bochmann-John., Concise 

Inorganic Chemistry, 5th Ed. 

2. S P Banerjee Advanced Inorganic Chemistry Volume-2 

3. S L Kakani and Amit Kakani., Material Science 

 

References 

1. Ditts R V, Analytical Chemistry- Methods of separation 

2. Christian, Gary D; Analytical chemistry , 6th Ed. John Wiley & Sons, (2004) 

3. W L Jolly and  Mc Graw, Modern Inorganic Chemistry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B.Sc., VI Semester (CBCS) 

CHEMISTRY PRACTICALS P- VII 

(INORGANIC CHEMISTRY) 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

List of experiments:                                                                      

 

13. Estimation of percentage of iron in haematite using barium diphenylamine 

sulphonate as an internal indicator. 

14. Estimation of calcium in lime stone. 

15. Estimation of copper in brass. 

16. Estimation of zinc using EDTA. 

17. Estimation of Magnesium using EDTA. 

18. Estimation of total hardness of water using EDTA. 

19. Estimation of nickel using EDTA and standard zinc sulphate. 

20. Gravimetric estimation of barium as barium sulphate. 

21. Gravimetric estimation of nickel as nickel dimethyl glyoximate. 

22.  Preparation of cuprammoniumsulphate and determination of λ max and 

hence CFSE. 

23. Preparation of ferrous oxalate and its analysis. 

24. Analysis of Lithopone Pigment. 

 

 

 

 

 

 

 



B.Sc VI SEMESTER 

Chemistry Paper VIII [CHE.P8-6] 

Biochemistry 

 

Objectives:  

 To provide students with a basic understanding of fundamental concepts in 

Biochemistry  

 To introduce different techniques for separation and analysis of 

biomolecules. 

 To study the biological role of carbohydrates, lipids, hormones etc 

Skills to be developed: 

 Use of apparatus such as colorimeter for estimation of biomolecules 

 Preparation of buffers at a required pH, given a choice of solutions o 

acid/conjugate base pairs 

 Implement protocols to analyse clinically significant metabolites such as 

glucose, creatinine, inorganic phosphate etc 

 

Outcomes: 

 Students will acquire knowledge and understanding of fundamental 

biochemical principles, such as the structure and function of biomolecules, 

metabolic pathways, and the regulation of biological and biochemical 

processes. 

 Students will recognize the different biochemical techniques for separation of 

biomolecules. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

40 2 6 30 70 100 

 

 

 



UNIT – I 

 

Introduction to Biochemistry                                                                  2 hours 

Contributions of Emil Fischer, Embden, Meyerhof, Parnas.Hans Kreb, Michaelis 

and Menton, Watson and Crick, Chargaff, H.G. Khorana, Knoop, Pauling,Hopkins 

and Miescher. Elemental and biochemical composition of living organisms.  

Biophysics of water (mention the properties of water such as dielectric 

constant,surface tension, heat of vaporization, MP and BP & specific heat which 

makes water a solvent oflife), Role of water as a reactant in biological systems. 

 

Carbohydrates                                                                                          4 hours 

Structure and biological importance of derivatives of monosaccharaides. 

Amino sugars- β-D-glucosamine, galactosamine and N-acetyl muramic acid 

(NAMA);N-acetyl neuraminic acid (NANA). 

Sugar acids- Structure and biological importance of D-gluconic acid, D-glucuronic 

acidand D-glucaric acid. 

Sugar phosphates – Structure and biological importance of Glucose-6-P, Fructose-

6-P,β-D-ribose-5-P and deoxyribose-5-P. 

Structure and biological importance of oligosaccharides- Isomaltose, 

cellobiose,trehalose. 

Polysaccharides- source, comparative account of partial structure and biological 

function of starch,glycogen, cellulose. 

Determination of calorific value of carbohydrates, fat and proteins using oxygen 

bomb calorimeter.Carbohydrates as informational molecul 

 

Lipids                                                                                                  4 hours 

Introduction, Classification -simple, complex and derived with examples. 

Fatty acids - Classification as saturated and unsaturated with examples and 

structure(lauric, myristic, palmitic, stearic, oleic, linoleic, linolenic and 

arachidonicacids ). Essential fattyacids - definition with examples. 

Triglycerides - Structure of simple and mixed glycerides, properties of triglycerides- 

acid and alkalihydrolysis, saponification number and its significance, iodine number 

and its significance, rancidity 

(oxidative and hydrolytic), causes and prevention.  

Biological importance of triglycerides. 



Phosphoglycerides- General structure of 3-Sn–phosphatidic acid, lipid bilayer (as in 

cell membrane),micelles, liposomes and its applications, structure and biological 

importance of lecithin, cephalin,phosphatidylserine, phosphatidylinositol. 

Lipoproteins- definition, types (HDL, LDLand VLDL).Sphingolipids - structure and 

biological significance ofceramide. Lipids as signals and pigments 

 

UNIT-II 

 

Proteins                                                                                                     5 hours 

α-amino acids: Introduction, structure (Glycine, Alanine, Valine, Cysteine, Aspartic 

acid, Lysine,Tyrosine and proline), classification on the basis of polarity of R-

groups, essential and non-essentialamino acids with examples, ionic properties and 

reactions of amino acids with alcohol, nitrous acid andNinhydrin.  

Levels of organizations of Protein: Primary structure, Secondary structure (α-helix, 

β-pleatedstructure& triple helix-Collagen), tertiary structure (forces stabilizing it) 

andquaternary structure. 

Denaturation and renaturation- Thermal renaturation- Aufinsen’s experiment with 

ribonuclease. 

Classification of proteins based on structurecomposition and biological function 

(enzymes, hormones,transport agents, structural & antibodies with examples). 

 

Biological oxidation                                                                           5 hours 

Bioenergetics- Introduction, stages of energy transformation. Exergonic and 

endergonic reactions.Energy coupling in biological reactions.Relationship between 

ΔG0 and Keq. 

Structural features of ATP as a highenergy phosphate (electrostatic repulsion, 

opposing resonance, solvation of ATP).Examples of high energy phosphates other 

than ATP. 

Biological oxidation- comparison of oxidation with combustion using glucose as an 

example. Redox potentials of some biologically important half reactions.Calculation 

of energy yield for the oxidation of NADH by oxygen, reduction of acetaldehyde by 

NADH. Mitochondrial electron transport chain, oxidative phosphorylation and 

substrate level phosphorylation. 

 

UNIT-III 

 

Chemistry of Nucleic acids and Molecular Biology  6 hours 

Types of nucleic acids, components of nucleic acids, bases, nucleosides and 

nucleotides with structures.Chargaff’srule of base equivalence. Polynucleotide- 



partial structure, structure of DNA (Watson-Crick model)and RNA. Biological roles 

of DNA and RNA.Tm of DNA.Protein-nucleic acid interaction- chromatin . 

Central dogma of molecular biology, semi conservative replication and mechanism 

of DNAreplication, Genetic code: general features. Definition of transcription and 

translation (mechanism oftranslation). 

DNA finger printing- Definition and its applications. 

 

Enzymes 4 hours 

Introduction, holoenzyme (apo enzyme and co-enzyme).Active site, specificity 

(Group, absolute andstereo selectivity with examples). 

Classification of enzymes(EC code number not required) with examples. 

Enzyme substrate interaction- Fischer and Koshland models. 

Enzyme kinetics - factors affecting rate of enzymatic reactions - enzyme 

concentration, pH and temperature  substrate concentration,(mention 

M.M.equation).Allosteric enzymes - definition and example 

Enzyme inhibitions- Competitive and noncompetitive with one example foreach. 

UNIT-IV 

Hormones                                                                                          2 hours 

Definition.Classification–(i) amino acid derivatives (epinephrine and thyroxine) (ii) 

peptide(oxytocin and vasopressin) and polypeptide hormones (insulin and glucagon) 

(iii) Steroid hormones(progesterone, testosterone) with functions.Role of insulin and 

glucagon in glucose homeostasis.Mediators of hormone action- Ca2+ and cyclic 

AMP. 

 

Metabolism                                                                                        6 hours 

Catabolism and anabolism: explanation with an example. Carbohydrate metabolism- 

Glycolysis, fate of pyruvate (Pyruvate to lactate, acetyl CoA, OAA and 

ethanol).TCA cycle, energetics. Gluconeogenesis: definition, synthesis of glucose 

from lactate. 

Fatty acid metabolism: activation of fatty acids, role of carnitine, β-oxidation 

pathway (C16-Palmiticacid), energetics. Formation of ketone bodies Starve-Feed 

cycle 

Protein metabolism: General aspects of amino acid degradation - transamination, 

deamination anddecarboxylation. Urea cycle.Integration of carbohydrates, lipids 

and protein metabolic pathways. 

 

 

 



Biochemical techniques                                                                             2hours 

Principle and applications of Paper chromatography and TLC, Adsorption 

Chromatography. Electrophoresis– SDS-PAGE, UV-visible spectrophotometry, and 

Reverse osmosis. 

 

×××××××××××××××××××××××× 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Text Books: 

1. A Text book of Comprehensive Chemistry: Vinod Kumar B and M. 

Ashwatha Narayanappa,, United Publishers, Mangalore, (2007) 

2. Fundamentals of Biochemistry J. L. Jain, S. Chand & Co., (1983). 

 

Reference Books: 

1. Lehninger- Principles of Biochemistry; DL Nelson and MM Cox [Eds), 6th 

Edn. Macmillan Publications (2012).  

2. Biochemistry; Voet, D. and Voet, J.G. [Eds.] 3rd Ed. John Wiley and sons, 

(1999). 

3. Enzymes; Trevor Palmer, East – West Press Pvt. Ltd., Delhi (2004). 

4. Molecular Biology of Gene; Watson, J.D. et al., 5th Edn. Pearson Education; 

(2004). 

5. Principles and Techniques of Biochemistry and Molecular Biology 7th Edn. 

Keith Wilson and John Walker, Cambridge University Press, (2010). 

6. Analytical techniques in Biochemistry and Molecular Biology; Katoch, 

Rajan. Springer (2011). 

 

 

 

 

 

 

 

 

 

 

 

 

 



B.Sc., VI Semester (CBCS) 

CHEMISTRY PRACTICALS P- VIII 

(BIOCHEMISTRY) 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

List of experiments:                                                                      

 

1. Preparation of buffers and determination of their pH values using pH meter. 

2. Estimation of creatinine by Jaffe’s method. 

3. Estimation of inorganic phosphate by Fiske-Subbarow method.  

4. Estimation of Reducing sugars by DNS (dinitrosalicylic acid) method.  

7. Isolation  and  estimation of casein from milk.  

8. Separation of  amino acids by  TLC and  paper chromatography.  

9. Estimation of Haemoglobin by Wong method..  

10. Estimation of cholesterol by Zak method. 

11. In house projects/ Power point presentations. 

 

 

 

 

 

 

 



 

Mathematics 

BOS Members: 

S. No Name and Address Panel of Experts 

1. Dr. Nanda Kulkarni 
Chairperson 

(Mathematics) 

2. Ramesh Basappa Kudenatti University Nominee 

3. Nitin Industry Expert 

4. Gayathri Sathyan Subject Expert 

5. A.M. Prakasha Subject Expert 

6. Meera.K.N Alumni Representatives 

7. Swathi R Member 

8. Narayani R Shankar Member 

9. Lakshmi B N Member 

10. Ranjitha D J Member 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Program Outcome: 

Program Specific Outcome: 

After the completion of the course, a student is able 

 

 

  

 The components of the syllabus help them in getting employment in tutorials 

and educational institutions. 

 Software in the lab component help the student in getting placed in corporate 

fields. 

 Most of the students get placed  

 Few students join the PG courses in the university on merit securing rank 

within 10, a handful of students join colleges affiliated to the university, every 

year. 

 The students enter as young girls and make their exit as confident, successful 

ladies fit to accept the challenges thereafter. 



 

I SEMESTER B.Sc. 

MAT.T1-1: MATHEMATICS I  

Objective: For students to be introduced to B.Sc. Math gradually.  

Skills to be developed: Learning basics of matrices, calculus and analytical 

geometry and softwares - scilab and maxima. 

Outcome: Students learn basics. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

56 2 4 30 70 100 

 

Unit-I 

ALGEBRA - I 

Matrices 

Elementary row and column transformations (operations), equivalent matrices, 

theorems on it. Row- reduced echelon form, Normal form of a matrix, Rank of a 

matrix, Problems. 

Homogeneous and Non – Homogeneous systems of m linear equations in n 

unknowns consistency criterion – criterion for uniqueness of solutions. Solution of 

the same by elimination method. Eigenvalues and Eigenvectors of a square matrix of 

order 2 and 3, standard properties, Cayley-Hamilton theorem (with proof). Finding 

𝐴−1, 𝐴−2, 𝐴2, 𝐴3, 𝐴4  
Applications of matrices- Graphic software use matrix mathematics to process linear 

transformations to render images. 

          [14 Hours] 

 

Unit-II 

Differential Calculus- I 

 Successive Differentiation - nth derivatives of the functions: 𝑒𝑎𝑥,(𝑎𝑥 + 𝑏)𝑛 , log 

(ax+ b),  sin(ax +b) , cos(ax + b), 𝑒𝑎𝑥. sin(bx+ c), 𝑒𝑎𝑥cos(bx + c) Problems: Leibnitz 

theorem (with proof) and its applications. Partial differentiation –Function of  two 

and three variables - First and higher derivatives - Homogeneous functions – 

derivatives- Euler's theorem and its extension (with proof) - Total derivative and 

differential - Differentiation of implicit functions and composite functions – 

Problems - Jacobians – Properties of Jacobians problems. 

          [14 Hours] 

 



 

Unit-III 

Differential Calculus- II 

  

Polar coordinates - Angle between the radius vector and the tangent - Angle of 

intersection of curves (polar form), polar sub-tangent and polar sub normal, 

perpendicular from pole on the tangent - Pedal equations. Derivative of an arc length 

in Cartesian, parametric and polar forms.Curvature of plane curves - formula for 

radius of curvature in Cartesian,parametric, polar and pedal forms - centre of 

curvature - evolutes. Singular points, Asymptotes – Envelopes, tracing of curves 

Cartesian and polar curves. 

Applications of differential calculus- Credit card companies use calculus to set the 

minimum payments due on credit card statements at the exact time the statement is 

processed by considering multiple variables such as changing interest rates and a 

fluctuating available balance. 

          [14 Hours] 

 

Unit-IV 

GEOMETRY 

Analytical Geometry Of Three Dimensions 

Recapitulation of elements of three dimensional geometry - Different forms of 

equations of straight line and plane. Angle between two planes - Line of intersection 

of two planes - Plane co-axel with given planes - Planes bisecting the angle between 

two planes - Angle between a line and a plane – Co-planarity of two lines - Shortest 

distance between two lines. Equation of the sphere in general and standard forms - 

equation of a sphere with given ends of a diameter. Tangent plane to a sphere, 

orthogonality of spheres. Standard equations of right circular cone and right circular 

cylinder. 

             

         [14 Hours] 

Text Books/open source materials 

1. Shanti Narayan and P K Mittal, “Text book of Matrices”, 5th edition, New Delhi, S 

Chand and Co. Pvt. Ltd., 2013. 

2. Shanthi Narayan and P K Mittal, “Differential Calculus”, Reprint. New Delhi: S 

Chand   and Co. Pvt. Ltd., 2014. 

3. Shanthi Narayan and P K Mittal, “Analytical Solid Geometry”, New Delhi: S. 

Chand and Co. Pvt. Ltd., 2014. 

4. www.scilab.org. 

5. wxmaxima.sourceforge.net  

6. www.geogebra.org 

 

REFERENCE BOOKS 

1. B S Vatssa, “Theory of Matrices”, New Delhi: New Age International Publishers, 

2005. 

2.  A R Vashista, “Matrices”, Krishna Prakashana Mandir, 2003. 

http://www.geogebra.org/


 

3. G B Thomasand R L Finney, “Calculus and analytical geometry”, Addison 

Wesley,1995. 

4. J Edwards, “An elementary treatise on the differential calculus: with applications 

and numerous example”, Reprint. Charleston, USA: BiblioBazaar, 2010. 

5. N P Bali, “Differential Calculus”, India: Laxmi Publications (P) Ltd.., 2010. 

6. S Narayanan & T. K. Manicavachogam Pillay, “Calculus”, S. Viswanathan Pvt. 

Ltd., vol. I & II1996. 

7. Frank Ayres and Elliott Mendelson, “Schaum's Outline of Calculus”, 5th  ed.USA: 

Mc.Graw Hill., 2008. 

8. S.P.Mahajan & Ajay Aggarwal, “Comprehensive Solid Geometry” , 1st  ed.:Anmol 

Publications , 2000. 

 

 

Useful web links: 

1. http://www.cs.columbia.edu/~zeph/3203s04/lectures.html  

2. http://home.scarlet.be/math/matr.html  

3. http://www.themathpage.com/  

4. http://www.abstractmath.org/ 

5. http://ocw.mit.edu/courses/mathematics/  

6. http://planetmath.org/encyclopedia/TopicsOnCalculus.html  

7. http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.htm   

8. http://mathworld.wolfram.com/Calculus.html  

9. http://ocw.mit.edu/courses/mathematics/  

10. http://www.univie.ac.at/future.media/moe/galerie.html  

11. http://mathworld.wolfram.com/AnalyticGeometry.html 

 

  

http://www.cs.columbia.edu/~zeph/3203s04/lectures.html
http://home.scarlet.be/math/matr.html
http://www.themathpage.com/
http://ocw.mit.edu/courses/mathematics/
http://planetmath.org/encyclopedia/TopicsOnCalculus.html
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.htm
http://mathworld.wolfram.com/Calculus.html
http://ocw.mit.edu/courses/mathematics/
http://www.univie.ac.at/future.media/moe/galerie.html
http://mathworld.wolfram.com/AnalyticGeometry.html


 

MAT.P1-1: MATHEMATICS PRACTICALS I  

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

PRACTICALS – I 

Mathematics practicals with Free and OpenSource Software (FOSS) tools 

 (3 hours/ week per batch) 

 

LIST OF PRACTICALS 

 

1. Introduction to Scilab and Computations with matrices. 

2. Row reduced echelon form and normal form. 

3. Establishing consistency or otherwise and solving system of linear equations. 

4. Introduction to Maxima and commands for derivatives and nth derivatives. 

5. Scilab and Maxima commands for plotting functions. 

6. nth derivative without and with Leibnitz rule. 

7. Obtaining partial derivative of some standard functions 

8. Verification of Euler’s theorem, its extension and Jacobian. 

9. Implementing vector form of line and plane. 

10. Plotting of standard Cartesian and parametric curves using Scilab/Maxima. 

11. Plotting of standard Polar curves using Scilab/Maxima. 

 

 



 

   II SEMESTER B.Sc. 

MAT.T2-2: MATHEMATICS II 

Objective: For students to be introduced to calculus and analysis. 

Skills to be developed: Learning basics of calculus, analysis and differential 

equations. 

Outcome: Students become familiar with different branches of mathematics. A 

strong base is built. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

56 2 4 30 70 100 

 

Unit-I 

ALGEBRA - II 

Group Theory 

Binary operation, algebraic structure-problems on finding identity and inverse. 

Definitions of semigroup and group, abelian group – problems on finite and infinite 

groups. Properties of group with proof – standard problems on groups – A finite 

semigroup with both the cancellation laws is a group – Any group of order less than 

five is abelian – permutation groups. 

Subgroups- theorems on subgroups (with proof)- problems. 

Applications of  Groups- Group theory, the ultimate theory for symmetry, is a 

powerful tool that has a direct impact on research in robotics, computer vision, 

computer graphics and medical image analysis. 

            [14 Hours] 

 

Unit-II 

CALCULUS – II 

Integral Calculus 

Reduction formulae for  sinn x dx , cosn x dx , tan nx dx , cotn x dx ,secnx dx , cosecnx 

dx , sinnx cosmx dx ,with definite limit. Differentiation under integral sign by Leibnitz 

rule. 

 [14 Hours] 

 

 

 

 



 

Applications of Integral Calculus 

Computation of length of arc, plane area and surface area and volume of solids of 

revolutions for standard curves in Cartesian and Polar forms. 

          [14 Hours] 

 

Unit-III 

DIFFERENTIAL EQUATIONS – I 

Solutions of ordinary differential equations of first order and first degree: 

(i) Linear equations, Bernoulli equation and those reducible to these. 

(ii) Exact equations(excluding reducible to Exact) 

Equations of first order and higher degree – non linear first order, higher degree –

(Mention) solvable for p - solvable for y - solvable for x - Clairaut's equation singular 

solution - Geometric meaning. Orthogonal trajectories in Cartesian and polar forms.  

Applications of differential equations- in Hooke's Law for modeling the motion of a 

spring or in representing models for population growth and money flow/circulation. 

          [14 Hours] 

 

 

Text Books/open source materials 

1. Herstein I N, “Topics in Algebra”, 4th ed. New Delhi, India: Vikas Publishing 

House Pvt. Ltd, 1991. 

2. Shanthi Narayan and P K Mittal, “Integral Calculus”, Reprint. New Delhi: S. 

Chand and Co. Pvt. Ltd., 2013. 

3. M D Raisinghania, “Ordinary and Partial Differential Equations", S Chand 

and Co. Pvt. Ltd., 2014. 

4. www.scilab.org. 

5. wxmaxima.source forge.net 

6. www.geogebra.org 

 

REFERENCE BOOKS 

1. Michael Artin, “Algebra”, 2nd ed. New Delhi, India: PHI Learning Pvt. Ltd., 

2011. 

2. Vashista, “A First Course in Modern Algebra”, 11th ed., Krishna Prakasan 

Mandir, 1980. 

3. John B Fraleigh, “A First course in Abstract Algebra”, 3rd ed., Narosa 

Publishing House., 1990. 

4. R Balakrishan and N.Ramabadran, “A Textbook of Modern Algebra”, 1st ed. 

New Delhi, India: Vikas publishing house pvt. Ltd.1991. 

5. G B Thomasand R L Finney, “Calculus and analytical geometry”, Addison 

Wesley, 1995. 

6. S Narayanan & T. K. Manicavachogam Pillay, “Calculus”, S. Viswanathan 

Pvt. Ltd., vol. I & II, 1996. 

7. Frank Ayres and Elliott Mendelson, “Schaum's Outline of Calculus”, 5th ed. 

USA: Mc. Graw Hill., 2008. 

http://www.geogebra.org/


 

8. E Spiegel, “Schaum's Outline of Advanced Calculus”, 5th ed. USA: Mc. Graw 

Hill., 2009. 

9. M D Raisinghania, “Advanced Differential Equations”, S Chand and Co. Pvt. 

Ltd., 2013. 

10. F Ayres, “Schaum's outline of theory and problems of Differential Equations”, 

1st ed. USA: McGraw-Hill, 2010. 

11. S Narayanan and T K Manicavachogam Pillay, “Differential Equations”,  S V 

Publishers Private Ltd., 1981. 

12. G F Simmons, “Differential equation with Applications and historical notes”, 

2nd ed.: McGraw-Hill Publishing Company, Oct 1991. 

 

Useful web links: 

1. http://www.themathpage.com/  

2. http://www.abstractmath.org/ 

3. http://ocw.mit.edu/courses/mathematics/  

4. http://planetmath.org/encyclopedia/TopicsOnCalculus.html  

5. http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall- 

2005/CourseHome/index.htm  

6. http://mathworld.wolfram.com/Calculus.html  

7. http://ocw.mit.edu/courses/mathematics/  

8. http://www.univie.ac.at/future.media/moe/galerie.html  

9. http://tutorial.math.lamar.edu/classes/de/de.aspx  

10. http://www.sosmath.com/diffeq/diffeq.html  

11. http://www.analyzemath.com/calculus/Differential_Equations/applications.Html 

 

  

http://www.themathpage.com/
http://ocw.mit.edu/courses/mathematics/
http://planetmath.org/encyclopedia/TopicsOnCalculus.html
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-%202005/CourseHome/index.htm
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-%202005/CourseHome/index.htm
http://mathworld.wolfram.com/Calculus.html
http://ocw.mit.edu/courses/mathematics/
http://www.univie.ac.at/future.media/moe/galerie.html
http://tutorial.math.lamar.edu/classes/de/de.aspx
http://www.sosmath.com/diffeq/diffeq.html


 

MAT.P2-2: MATHEMATICS PRACTICALS II  

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

PRACTICALS –II 

 

Mathematics practicals with FOSS tools for computer programs 

(3 hours/ week per batch) 

 

LIST OF PRACTICALS\ 

 

1. Creating a Scilab program (simple examples). 

2. Creating a Maxima program (simple examples). 

3. Using Scilab verify whether the given G is group or not and find the identity, 

inverse element. 

4. Using Scilab construct Caley table. 

5. Verify whether the given operation is binary or not using Scilab.     

6. Finding all possible subgroups of a finite group. 

7. Scilab/Maxima programs for surface area. 

8. Scilab/Maxima programs for volume of revolution. 

9. Maxima commands for reduction formula with or without limits. 

10. Solution of Differential equation using Scilab/Maxima and plotting the 

solution. 

 

 

 

 

 

 

 

  



 

III SEMESTER B.Sc. 

MAT.T3-3: MATHEMATICS III 

Objective: For students to be introduced to abstract algebra, fourier analysis and 

statistics, and develop a deeper understanding of differential equations. 

Skills to be developed: Learning basics of groups, understanding the theory and the 

need for statistics and developing analytical skills using Fourier Analysis and 

differential equations. 

Outcome: Students become familiar with abstract algebra and learn applications of 

mathematics in analysis and differential equations and develop a strong base for 

statistics. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

56 2 4 30 70 100 

 

Unit-I 

ALGEBRA – III 

Groups 

Order of an element of a group – properties related to order of an element- subgroup 

generated by an element of a group –coset decomposition of a group, Cyclic groups 

properties-modulo relation- index of a group –Lagrange’s theorem- consequences. 

            [14 Hours] 

 

Unit-II 

ANALYSIS – I 

Fourier Series 

Trigonometric Fourier series of functions with period 2π and period 2L – Half range 

Cosine and sine series. 

Fourier Transforms  

Fourier series of functions with period 2π and period 2L, half range cosine and sine 

series, finite fourier Cosine and Sine transforms of some common functions, 

Transforms of derivatives. 

         [10 Hours] 

 

 

 

 



 

Unit-III 

Statistics-I 

Meaning and Definitions – Functions-Scope-Limitations. 

 

Classification and Tabulation of Data 

Collection of data, census and sample techniques, classification of data, preparation 

of fre distribution and tabulation of data. Graphical Representation. 

 Measures of central values 

Characteristics of a Good Measures of Central Tendency , Means, Arithmetic Mean, 

Coding of Data, Pooled Mean, Geometric Mean, Harmonic Mean, Median , Mode. 

[10 Hours] 

Unit-IV 

DIFFERENTIAL EQUATIONS –II 

 

Second and higher order ordinary linear differential equations with constant 

Coefficients- complementary function- particular integrals (standard types) Cauchy-

Euler differential equation. Simultaneous linear differential equations (two variables) 

with constant coefficients. Solutions of second order ordinary linear differential 

equations with variables coefficients by the following methods. 

(i). When a part of complementary function is given 

(ii). Changing the independent variable 

(iii). Changing the dependent variable 

(iv). Variation of parameters 

(v). Conditions for exactness and the solution when the equation is exact.  

[22 Hours] 

 

 

TEXT BOOKS / OPEN SOURCE MATERIALS 

 

1. Herstein I N, Topics in Algebra, 4th ed. New Delhi, India: Vikas Publishing House 

Pvt. Ltd, 1991. 

2. Boumslag and Chandler, Schaum’s outline series on groups, 2010. 

3. S.C.Malik and Savita Arora, Mathematical Analysis, 2nd ed. New Delhi, 

India:New Age international (P) Ltd., 1992 

4. M D Raisinghania, Ordinary and Partial Differential Equations, S Chand and Co. 

Pvt. Ltd., 2014.  

5. www.scilab.org. 

6. wxmaxima.sourceforge.net 

7. R Software. 

8. Latex Software. 

 

 

 

 

 



 

REFERENCE BOOKS 

1. Michael Artin, “Algebra”, 2nd ed. New Delhi, India: PHI Learning Pvt. Ltd., 2011. 

2. Vashista, “A First Course in Modern Algebra”, 11th ed.: Krishna Prakasan 

Mandir,1980. 

3. John B Fraleigh, “A First course in Abstract Algebra”, 3rd ed.: Narosa Publishing 

House., 1990. 

4. R Balakrishan and N.Ramabadran, “A Textbook of Modern Algebra”, 1st ed. New 

Delhi, India: Vikas publishing house pvt. Ltd., 1991. 

5.Erwin Kreyszig, “Advanced Engineering Mathematics”, 8th ed. New Delhi, India: 

Wiley India Pvt. Ltd., 2010. 

6. I.N.Sneddon: “Fourier Transforms” -Mc.Graw Hill. 

7. Anand Sharma: “Statistics for Management” ,HPH 

8. S P Gupta: “Statistical methods”- Sultan Chand,Delhi 

9. D.P Apte; “Statistical Tools for Managers”. 

10. Dr. B.N Gupta: “Statistics” (Sahityta Bhavan),Agra. 

11 M D Raisinghania, “Advanced Differential Equations”, S Chand and Co.Pvt. Ltd., 

2013. 

12. Fayres, “Schaum's outline of theory and problems of Differential Equations”, 1st 

ed. USA: McGraw-Hill, 2010. 

13. S Narayanan and T K Manicavachogam Pillay, “Differential Equations.”: S v 

Publishers Private Ltd., 1981. 

14. G F Simmons, “Differential equation with Applications and historical notes”, 2nd 

ed.: McGraw-Hill Publishing Company, Oct 1991. 

 

Useful web links: 

 

1. http://www.themathpage.com/  

2. http://www.abstractmath.org/ 

3. http://ocw.mit.edu/courses/mathematics/ 

4. http://www.math.unl.edu/~webnotes/contents/chapters.html  

5. http://www-groups.mcs.st-andrews.ac.uk/~john/analysis/index.html  

6. http://web01.shu.edu/projects/reals/index.html  

7. http://www.mathcs.org/analysis/reals/index.html  

8. http://planetmath.org/encyclopedia/TopicsOnCalculus.html  

9. http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.htm 

10. http://www.sosmath.com/diffeq/diffeq.html 

 

 

http://www.themathpage.com/
http://www.math.unl.edu/~webnotes/contents/chapters.html
http://www-groups.mcs.st-andrews.ac.uk/~john/analysis/index.html
http://web01.shu.edu/projects/reals/index.html
http://www.mathcs.org/analysis/reals/index.html
http://planetmath.org/encyclopedia/TopicsOnCalculus.html
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.htm
http://www.sosmath.com/diffeq/diffeq.html


 

MAT.P3-3: MATHEMATICS PRACTICALS III 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

PRACTICALS –III 

 

LIST OF PRACTICALS 

 

1. Examples to verify Lagrange’s theorem. 

2. Examples for finding left and right coset and finding the index of a group. 

3. Illustration of convergent, divergent and oscillatory sequences using 

Scilab/Maxima. 

4. To plot periodic functions with period 2𝜋 and 2L. 

5. To find full range trigonometric Fourier series of some simple functions with 

period 2𝜋and 2L. 

6. Plotting of functions in half-range and including their even and odd extensions. 

7. To find the half-range sine and cosine series of simple functions. 

8. Fourier transform 

9. Relating to Graphical Representation. 

10. Relating to Measures of Central Tendency. 

11. Finding complementary function and particular integral of constant coefficient 

second and higher order ordinary differential equations. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

      IV SEMESTER B.Sc. 

MAT.T4-4: MATHEMATICS IV 

Objective: For students to become more familiar with abstract algebra, analysis and 

statistics, and develop a basis for differential calculus. 

Skills to be developed: Deeper understanding of groups, Applications of statistics 

and developing analytical skills using Sequences. 

Outcome: Students become familiar with abstract algebra and learn applications of 

mathematics in analysis and statistics. 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

52 2 4 30 70 100 

Unit-I 

ALGEBRA –IV 

Groups 

Normal subgroups-examples and problems –Quotient group-Homomorphism and 

Isomorphism of groups-Kernel and image of a homomorphism-Normality of the 

Kernel-Fundamental theorem of homomorphism- properties related to isomorphism-

Permutation group-Cayley’s theorem. 

            [14 Hours] 

Unit-II 

Analysis-II (Sequences)  

Definition of a sequences-Bounded sequences- limit of a sequences -convergent, 

divergent and oscillatory sequences- Monotonic sequences and their properties- 

Cauchy’s criterion. 

[12 Hours] 

Unit-III 

CALCULUS – III 

Differential Calculus 

Definition of the limit of a function in ɛ-δ form –continuity- types of discontinuities. 

Properties of continuous function on a closed interval 

(boundedness, attainment of bounds and taking every value between bounds). 

Differentiability -Differentiability implies Continuity –Converse not true. Rolle’s 

Theorem- Lagrange’s and Cauchy’s First Mean ValueTheorem (Lagrange’s form ) - 

Maclaurin’s expansion. Evaluation of limits by L’Hospital’s rule. 

          [16 Hours] 

 

 

 



 

Unit-IV 

Statistics-II 

Correlation Analysis 

Meaning and method of studying correlation, degree of correlation Karl Pearson’s co-

efficient of correlation(ungrouped data only), probable error, Spearman’s Rank 

correlation. 

Regression Analysis 

 

Meaning, difference between correlation and regression-regression co-efficients, 

regression equations. 

          [14 Hours] 

 

 

TEXT BOOKS / OPEN SOURCE MATERIALS 

1. Herstein I N, “Topics in Algebra”, 4th ed. New Delhi, India: Vikas Publishing 

House Pvt. Ltd, 1991. 

2. Boumslag and Chandler, “Schaum’s outline series on groups”, 2010. 

3. Erwin Kreyszig, “Advanced Engineering Mathematics”, 8th ed. New Delhi, India: 

Wiley India Pvt. Ltd., 2010. 

4. Shanthi Narayan and P K Mittal, “Differential Calculus”, Reprint. New Delhi:S 

Chand and Co. Pvt. Ltd., 2014. 

5. www.scilab.org. 

6. wxmaxima.sourceforge.net 

7. R Software. 

8. Latex Software. 

 

REFERENCE BOOKS 

1. Michael Artin, “Algebra”, 2nd ed. New Delhi, India: PHI Learning Pvt.Ltd., 2011. 

2. Vashista, “A First Course in Modern Algebra”, 11th ed.: Krishna Prakasan 

Mandir,1980. 

3. John B Fraleigh, “A First course in Abstract Algebra”, 3rd ed.: Narosa Publishing 

House., 1990. 

4. R Balakrishan and N.Ramabadran, “A Textbook of Modern Algebra”, 1st ed. 

NewDelhi, India: Vikas publishing house pvt. Ltd., 1991. 

 5. Richard R Goldberg, “Methods of Real Analysis”, Indian ed. New Delhi, 

India:Oxford and IBH Publishing Co., 1970. 

6. G B Thomasand R L Finney, “Calculus and analytical geometry”, Addison 

Wesley,1995. 

7. J Edwards, “An elementary treatise on the differential calculus: with applications 

and numerous example”, Reprint. Charleston, USA:BiblioBazaar, 2010. 

8. N P Bali, “Differential Calculus”, New ed. New Delhi, India: Laxmi Publications 

(P)Ltd.., 2010. 



 

9. S Narayanan & T. K. Manicavachogam Pillay, “Calculus.”: S. Viswanathan 

Pvt.Ltd.,vol.I & II1996. 

10. Frank Ayres and Elliott Mendelson, “Schaum's Outline of Calculus”, 5th 

ed.USA: Mc. Graw Hill., 2008. 

11. E Spiegel, “Schaum's Outline of Advanced Calculus”, 5th ed. USA: Mc. Graw 

Hill., 2009. 

 

Useful web links: 

 

1. http://www.themathpage.com/  

2. http://www.abstractmath.org/ 

3. http://www.fourier-series.com/ 

4. http://mathworld.wolfram.com/  

5. http://www.princeton.edu/~rvdb  

6. http://www.zweigmedia.com/RealWorld/Summary4.html  

7. http://ocw.mit.edu/courses/mathematics/  

8. http://planetmath.org/encyclopedia/TopicsOnCalculus.html  

9. http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-

2005/CourseHome/index.html  

10. http://mathworld.wolfram.com/Calculus.html  

11. http://ocw.mit.edu/courses/mathematics/  

12. http://www.univie.ac.at/future.media/moe/galerie.html  

13. http://tutorial.math.lamar.edu/classes/de/de.aspx 

 

  

http://www.themathpage.com/
http://mathworld.wolfram.com/
http://www.princeton.edu/~rvdb
http://www.zweigmedia.com/RealWorld/Summary4.html
http://ocw.mit.edu/courses/mathematics/
http://planetmath.org/encyclopedia/TopicsOnCalculus.html
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.html
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.html
http://mathworld.wolfram.com/Calculus.html
http://ocw.mit.edu/courses/mathematics/
http://www.univie.ac.at/future.media/moe/galerie.html
http://tutorial.math.lamar.edu/classes/de/de.aspx


 

MAT.P4-4: MATHEMATICS PRACTICALS IV  

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

PRACTICALS –IV 

 

LIST OF PRACTICALS 

 

1. Illustrating homomorphism and isomorphism of groups. 

2. Verification of Normality of a given subgroup. 

3. Verifying Cayley’s theorem and isomorphism theorems. 

4. Illustration of convergent, divergent and oscillatory sequences using 

Scilab/Maxima. 

5. Using Cauchy’s criterion to determine convergence of a sequence (simple 

examples). 

6. Scilab/Maxima programs to illustrate continuity of a function. 

7. Scilab/Maxima programs to illustrate differentiability of a function and unequal 

left hand and right hand limits for discontinuous functions. 

8. Scilab/Maxima programs to verify Rolle’s theorem and Lagrange’s theorem. 

9. Scilab/Maxima programs to verify Cauchy’s mean value theorem and finding 

Taylor’s theorem for a given function. 

10. Evaluation of limits by L’Hospital’s rule using Scilab/Maxima. 

11. Relating to Correlation. 

12. Relating to Regression  

 

 

 

 

 

 

 

 

 

 

 

 



 

          V SEMESTER B.Sc. 

MAT.T5-5: MATHEMATICS V 

Objective: For students to develop an interest in higher abstract algebra, analysis and 

applications of mathematics. 

Skills to be developed: Students learn to balance between pure and applied 

mathematics with both higher algebra and vetor calculus. They expand their 

analytical skills using series. 

Outcome: Students learn higher abstract algebra and learn applications of 

mathematics in analysis and vector calculus in real world problems. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

42 2 3 30 70 100 

 

Unit-I   

ALGEBRA - IV 

Rings, Integral Domains, Fields 

Rings, Types of Rings properties of rings – Rings of integers modulo n –Subrings –

Ideals Principal, Prime and Maximal ideals in a commutative ring –examples and 

standard properties following the definition – Homomorphism, Isomorphism – 

Properties Quotient rings – Integral Domain- Fields – properties following the 

definition – Fundamental Theorem of Homomorphism of Rings -Every field is an 

integral domain – Every finite integral domain is a field – Problems. 

   

          [14 Hours] 

 

Unit-II 

Differential Calculus Of Scalar And Vector Fields 

Scalar field – gradient of a scalar field, geometrical meaning – directional derivative 

– Maximum directional derivative – Angle between two surfaces - vector field– 

divergence and curl of a vector field – solenoidal and irrotational fields – scalar and 

vector potentials – Laplacian of a scalar field – vector identities. Standard 

properties,Harmonic functions, Problems. 

          [14 Hours] 

 

 

 



 

Unit-III   

Series of Real Numbers 

Definition of convergence, divergence and oscillation of series –properties of 

Convergence series - properties of series of positive terms – Geometric series Tests 

for convergence of series -p- series - comparison of series Cauchy’s root Test -D 

Alembert’s test. Raabe’s test ,- Absolute and conditional convergence-D’Alembert 

test for absolute convergence - Alternating series - Leibnitz test.Summation of 

binomial, exponential and logarithmic series. 

          [14 Hours] 

 

 

 

TEXT BOOKS / OPEN SOURCE MATERIALS 

1. Herstein I N, “Topics in Algebra”, 4th ed. New Delhi, India: Vikas Publishing 

House Pvt. Ltd, 1991. 

2. Shanthi Narayan and P K Mittal, “Differential Calculus”, Reprint. New 

Delhi:S Chand and Co. Pvt. Ltd., 2014. 

3. M D Raisinghania, “Vector calculus”, S Chand Co. Pvt. Ltd., 2013. 

4. M K Jain, S R K Iyengar, and R K Jain, “Numerical Methods for Scientific and 

Engineering Computation”, 4th ed. New Delhi, India: New Age 

International,2012. 

5. www.scilab.org. 

6. wxmaxima.sourceforge.net  

7. www.geogebra.org 

 

REFERENCE BOOKS 

4. Michael Artin, “Algebra”, 2nd ed. New Delhi, India: PHI Learning Pvt.Ltd., 

2011. 

5. Vashista, “A First Course in Modern Algebra”, 11th ed.: Krishna Prakasan 

Mandir,1980. 

6. John B Fraleigh, “A First course in Abstract Algebra”, 3rd ed.: Narosa 

Publishing House., 1990. 

7. R Balakrishan and N.Ramabadran, “A Textbook of Modern Algebra”, 1st ed. 

New Delhi, India: Vikas publishing house pvt. Ltd., 1991. 

8. G B Thomasand R L Finney, “Calculus and analytical geometry”, Addison 

Wesley, 1995. 

9. B Spain, “Vector Analysis”, ELBS, 1994. 

10. D E Bournesand, P C Kendall, “Vector Analysis”, ELBS, 1996. 

11. S S Sastry, “Introductory methods of Numerical Analysis”, Prentice Hall of 

India,2012 

USEFUL WEB LINKS: 

1. http://www.themathpage.com/  

2. http://www.abstractmath.org/ 

3. http://ocw.mit.edu/courses/mathematics/  

4. http://planetmath.org/encyclopedia/TopicsOnCalculus.html  

http://www.themathpage.com/
http://ocw.mit.edu/courses/mathematics/
http://planetmath.org/encyclopedia/TopicsOnCalculus.html


 

5. http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-

2005/CourseHome/index.html  

6. http://mathworld.wolfram.com/Calculus.html  

7. http://www.univie.ac.at/future.media/moe/galerie.html 

8. http://www.math.gatech.edu/~harrell/calc/  

9. http://www.amtp.cam.ac.uk/lab/people/sd/lectures/nummeth98/index.html  

10. http://math.fullerton.edu/mathews/numerical.html  

11. http://www.onesmartclick.com/engineering/numerical-methods.html  

 

 

  

http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.html
http://ocw.mit.edu/OcwWeb/Mathematics/18-01Fall-2005/CourseHome/index.html
http://mathworld.wolfram.com/Calculus.html
http://www.math.gatech.edu/~harrell/calc/
http://www.amtp.cam.ac.uk/lab/people/sd/lectures/nummeth98/index.html
http://math.fullerton.edu/mathews/numerical.html
http://www.onesmartclick.com/engineering/numerical-methods.html


 

MAT.P5-5: MATHEMATICS PRACTICALS V  

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

PRACTICALS –V 

LIST OF PRACTICALS 

1. Examples on different types of rings. 

2. Examples on integral domains and fields. 

3. Examples on subrings, ideals and subrings which are not ideals. 

4. Homomorphism and isomorphism of rings- illustrative examples. 

5. To demonstrate the physical interpretation of gradient, divergence and curl. 

6. Writing gradient, divergence, curl and Laplacian in cylindrical coordinates. 

7. Writing gradient, divergence, curl and Laplacian in spherical coordinates. 

8. Using cyclic notations to derive different vector identities. 

9. Using cyclic notations to derive some more vector identities. 

10. Illustration of convergent, divergent and oscillatory series using Scilab/Maxima. 

11. Scilab/Maxima programs to find the sum of the series and its radius of 

convergence. 

12. Using Cauchy’s criterion on the sequence of partial sums of the series to 

determine convergence of a series. 

13. Testing the convergence of binomial, exponential and logarithmic series and 

finding the sum. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

V SEMESTER B.Sc. 

MAT.T6-5: MATHEMATICS VI 

Objective: For students to learn mathematical methods, and applications of multiple 

integrals. 

Skills to be developed: Students learn to apply mathematics using Laplace 

transforms and multiple integrals and integral theorems. 

Outcome: Students develop an interest in applied mathematics to real world 

problems. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

42 2 3 30 70 100 

 

Unit-I   

MATHEMATICAL METHODS - I 

Definition and basic properties Laplace transform of some common functions and 

Standard results –Laplace transform of periodic functions- Laplace transforms, of 

derivatives And the integral of function- Laplace transforms, Heaviside function 

convolution theorem (statement only) Inverse Laplace transforms. 

   

          [14 Hours] 

 

Unit-II 

Line And Multiple Integrals 

Definition of line integral and basic properties examples evaluation of line 

integrals. 

Definition of double integral – its conversion to iterated integrals .Evaluation 

of double integrals by change of order of integration and by change of variables – 

computation of plane and surface areas ,volume underneath a surface and volume of 

revolution using double integrals. 

Definition of triple integral and evaluation – change of variables – volume as a 

triple integral           

         [18 Hours] 

 

 

 

 



 

Unit-III   

Integral Theorems 

Green’s theorem (with proof) - Direct consequences of the theorem.The 

Divergence theorem (with proof) - Direct consequences of the theorem. The Stokes’ 

theorem (with proof) - Direct consequences of the theorem. 

          [10 Hours] 

 

TEXT BOOKS / OPEN SOURCE MATERIALS 

 

1. Erwin Kreyszig, “Advanced Engineering Mathematics”, 8th ed. New Delhi, 

India: Wiley India Pvt. Ltd., 2010. 

2. M. D. Raisinghania, “Vector Calculus”, S Chand Co. Pvt. Ltd., 2013. 

3. www.scilab.org 

4. wxmaxima.sourceforge.net 

5. www.geogebra.org 

 

REFERENCE BOOKS 

1. F B Hildebrand, Methods in Applied Mathematics, 

2. B Spain,Vector Analysis , ELBS, 1994. 

3. D E Bournesand, P C Kendall, Vector Analysis, ELBS, 1996. 

 

 

USEFUL WEB LINKS: 

1. http://ocw.mit.edu/courses/mathematics/  

2. http://planetmath.org/encyclopedia/TopicsOnCalculus.html  

3. http://mathworld.wolfram.com/Calculus.html  

4. http://www.univie.ac.at/future.media/moe/galerie.html 

5. http://www.math.gatech.edu/~harrell/calc/  

 

  

http://ocw.mit.edu/courses/mathematics/
http://planetmath.org/encyclopedia/TopicsOnCalculus.html
http://mathworld.wolfram.com/Calculus.html
http://www.math.gatech.edu/~harrell/calc/


 

MAT.P6-5: MATHEMATICS PRACTICALS VI  

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

PRACTICALS –VI 

LIST OF PRACTICALS 

1. Finding the Laplace transforms of some standard functions. 

2.  Finding the inverse Laplace transform of simple functions. 

3. Implementing Laplace transform method of solving ordinary linear differential 

equations of first and second order with constant coefficient.  

4. Evaluation of the line integral with constant limits. 

5. Evaluation of the double integral with constant limits. 

6. Evaluation of the triple integral with constant limits. 

7. Evaluation of the line integral with variable limits. 

8. Evaluation of the double integral with variable limits. 

9. Evaluation of the triple integral with variable limits. 

10. Verifying Green’s theorem. 

11. Verifying Gauss divergence theorem. 

12. Verifying Stokes’ theorem. 

 

  



 

VI SEMESTER B.Sc. 

MAT.T7-6: MATHEMATICS VII 

Objective: To gain knowledge in abstract algebra and to extend the knowledge of 

ordinary differential equations to partial differential equations. Also to learn 

Numerical analysis. 

Skills to be developed: To gain an interest in Linear algebra and apply mathematics 

to real world problems using numerical methods and gain the ability to solve partial 

differential equations. 

Outcome: Students develop a deeper understanding of Linear algebra and learn to 

apply partial differential equations and numerical methods to real world problems. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

42 2 3 30 70 100 

 

Unit-I   

ALGEBRA –VI 

Linear Algebra 

Vector space – Examples – Properties – Subspaces – criterion for a subset to be a 

subspace –linear span of a set - linear combination – linear independent and 

dependent subsets – Basis and dimensions– Standard properties – Examples 

illustrating concepts and results. 

Linear transformations – properties – matrix of a linear transformation – change of 

basis – range and kernel – rank and nullity – Rank – Nullity theorem – Non-singular 

and singular linear transformations - Standard properties – Examples. 

   

          [14 Hours] 

Unit-II 

DIFFERENTIAL EQUATIONS III 

a). Orthogonal Curvilinear Coordinates 

Definition of orthogonal curvilinear coordinates. Fundamental vectors or base 

vectors, Scale factors or material factors - quadratic differential form. Spherical 

curvilinear system : Cartesian, Cylindrical – conversion of Cylindrical to orthogonal 

Spherical polar coordinates. Theorem: The Spherical coordinate system is orthogonal 

curvilinear coordinate system. (without proof) No problems on conversions of one 

system to another. 

          [5 Hours] 



 

b). Partial Differential Equations 

Total differential equations-Necessary condition for the equation  

Pdx+ Qdy+Rdz=0 to be integrable-Simultaneous equations of the form 
𝑑𝑥

𝑃
=

𝑑𝑦

𝑄
=

𝑑𝑧

𝑅
. 

Formation of partial differential equation .Equations of First Order Lagrange’s 

linear equation – Charpit’s method, Standard types of first order non-linear partial 

differential equation (By known substitution). 

Solution of second order linear partial differential equations in two variables with 

constant coefficients by finding complementary function and particular integral 

Solution of one – dimensional heat equations, Solution of one – dimensional wave 

equations using Fourier series. 

          [15 Hours] 

 

Unit-III   

NUMERICAL METHODS - I 

Finite differences – Definition and properties of D,Ñ,d ,m and E, the relation 

between them – The nth differences of a polynomial, Factorial notations, separation 

of symbols, divided differences and related theorems. 

Newton –Gregory forward and backward interpolation formulae – Lagrange’s and 

Newton’s interpolation formulae for unequal intervals - Inverse interpolation. 

Numerical Integration: Quadrature formula – Trapezoidal rule -Simpon’s 1/3 and 3/8 

rule (without proofs) and problems. 

          [08 Hours] 

 

TEXT BOOKS / OPEN SOURCE MATERIALS 

1. Krishnamoorty V K and Mainra V P and Arora J L, “An Introduction to Linear 

Algebra,” Reprint. New Delhi, India: Affiliated East West Press Pvt. Ltd., 

2003. 

2. M. D. Raisinghania, “Vector Calculus”, S Chand Co. Pvt. Ltd., 2013. 

3. M D Raisinghania, “Ordinary and Partial Differential Equations”, S Chand 

and Co. Pvt. Ltd., 2014. 

4. www.scilab.org 

5. wxmaxima.sourceforge.net 

6. www.geogebra.org 

7. M K Jain, S R K Iyengar, and R K Jain, “Numerical Methods for Scientific and 

Engineering Computation”, 4th ed. New Delhi, India: New Age International, 

2012 

 

 

 

 

 

 

 

http://www.geogebra.org/


 

REFERENCE BOOKS 

1. G Strang, MIT open courseware (http://ocw.mit.edu/courses). 

2. B Spain, “Vector Analysis”, ELBS, 1994. 

3. D E Bournes and, P C Kendall, “Vector Analysis”, ELBS, 1996. 

4. Frank Ayres, “Schaum's outline of theory and problems of Differential Equations”, 

1st ed. USA: McGraw-Hill, 1972. 

5. GF Simmons, “Differential equation with Applications and historical notes”, 2nd 

ed.: McGraw-Hill Publishing Company, Oct 1991. 

6. S Narayanan & T K Manicavachogam Pillay, “Differential Equations.”: S V 

Publishers Private Ltd., 1981. 

7. I N Sneddon, “Elements of Partial Differential Equations”, 3rd ed.: Mc. Graw 

Hill.,1980. 

8. S S Sastry, “Introductory methods of Numerical Analysis”, Prentice Hall of 

India,2012. 

 

 

USEFUL WEB LINKS: 

1. http://ocw.mit.edu/courses/mathematics/  

2. http://mathworld.wolfram.com/Calculus.html  

3. http://www.math.gatech.edu/~harrell/calc/ 

4. http://tutorial.math.lamar.edu/classes/de/de.aspx  

5. http://www.sosmath.com/diffeq/diffeq.html  

6. http://www.analyzemath.com/calculus/Differential_Equations/applications.html 

7. http://www.amtp.cam.ac.uk/lab/people/sd/lectures/nummeth98/index.htm  

8. http://math.fullerton.edu/mathews/numerical.html  

9. http://www.onesmartclick.com/engineering/numerical-methods.html 

 

  

http://ocw.mit.edu/courses/mathematics/
http://mathworld.wolfram.com/Calculus.html
http://tutorial.math.lamar.edu/classes/de/de.aspx
http://www.sosmath.com/diffeq/diffeq.html
http://www.analyzemath.com/calculus/Differential_Equations/applications.html
http://www.amtp.cam.ac.uk/lab/people/sd/lectures/nummeth98/index.htm
http://math.fullerton.edu/mathews/numerical.html
http://www.onesmartclick.com/engineering/numerical-methods.html


 

MAT.P7-6: MATHEMATICS PRACTICALS VII  

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

 

PRACTICALS –VII 

LIST OF PRACTICALS 

1. i. Vector space, subspace – illustrative examples. 

   ii. Expressing a vector as a linear combination of given set of vectors. 

  iii. Examples on linear dependence and independence of vectors. 

2. i. Basis and Dimension – illustrative examples. 

   ii. Verifying whether a given transformation is linear. 

3. i. Finding matrix of a linear transformation. 

   ii. Problems on rank and nullity. 

4. Plotting of cylinder and cone using orthogonal curvilinear coordinates. 

5. Plotting of sphere using orthogonal curvilinear coordinates. 

6. Solutions to the problems on total and simultaneous differential equations. 

7. Solutions to the problems on different types of Partial differential equations. 

8. Solving second order linear partial differential equations in two variables with 

constant    coefficient. 

9. Solving some more second order linear partial differential equations in two 

variables with constant coefficient. 

10. Solution of one dimensional heat equation using Fourier series with Dirichlet 

condition. 

11. Solution of one dimensional heat equation using Fourier series with Neumann 

condition. 

12. Solution of one dimensional wave equation using Fourier series with Dirichlet 

condition. 

13. Solution of one dimensional wave equation using Fourier series with Neumann 

condition. 

14. Scilab/Maxima programs on Interpolations with equal intervals. 

15. Scilab/Maxima programs on Interpolations with unequal intervals. 

16. Scilab/Maxima programs to evaluate integrals using Simpson’s  
1

3

𝑟𝑑
 rule. 

17. Scilab/Maxima programs to evaluate integrals using Simpson’s  
3

8

𝑡ℎ
rule. 

 

 

 



 

VI SEMESTER B.Sc. 

MAT.T8-6: MATHEMATICS VIII 

Objective: To introduce students to complex analysis and numerical methods to 

solve different problems.  

Skills to be developed: To learn the basics and develop a deeper understanding of 

complex analysis and to apply numerical methods to transcendental equations, system 

of equations and differential equations. 

Outcome: Students learn to solve a variety of problems using numerical methods and 

gain knowledge of complex analysis. 

 

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

42 2 3 30 70 100 

 

Unit-I   

ANALYSIS - III 

Complex Analysis 

Complex numbers-Cartesian and polar form-geometrical representation-complex-

Plane-Euler’s formula- 𝑒𝑖q = cos 𝜃 + i sin 𝜃. Functions of a complex variable-limit, 

continuity and differentiability of a complex function. Analytic function Cauchy- 

Riemann equations in Cartesian and Polar forms-Sufficiency conditions for 

analyticity (Cartesian form only)-Harmonic function-standard properties of analytic 

functions-construction of analytic function when real or imaginary part is given-

Milne Thomson method. 

  

Complex integration-the complex integration –properties-problems. Cauchy’s 

Integral theorem-proof using Green’s theorem- direct consequences. Cauchy’s 

Integral formula with proof-Cauchy’s generalised formula for the derivatives with 

proof and applications for evaluation of simple line integrals - Cauchy’s inequality 

with proof – Liouville’s theorem with proof. Fundamental theorem of algebra with 

proof. 

Transformations – conformal transformation – some elementary transformations 

namely Translation, rotation, magnification and inversion - examples. 

The bilinear transformation (B.T.)-cross ratio-invariant points of a B.T.-properties- 

(i) B.T. sets up a one to one correspondence between the extended z-plane and the 

extended w-plane. 

(ii) Preservation of cross ratio under a B.T. 



 

(iii) A B.T. transforms circles onto circles or straight lines. 

Problems on finding a B.T., and finding images under a B.T. and invariant points of a 

B.T. Discussion of transformations w = 𝑧2 , w = sin 𝑧 , w = cosh 𝑧 and w = 𝑒𝑧 . 

          [28 Hours] 

 

Unit-II 

NUMERICAL METHODS – II 

Numerical solutions of algebraic and Transcendental equations – method of 

successive bisection - method of false position – Newton-Raphson method. 

Numerical solutions of non-Homogeneous system of linear algebraic equations in 

three variables by Jacobi’s method and Gauss-Seidel method. Computation of largest 

Eigen value of a square matrix by power method. 

Solutions of initial value problems for ordinary linear first order differential equations 

by Taylor’s series, Euler’s and Euler’s modified method and Runge-Kutta 4th 

ordered method. 

             

         [14 Hours] 

 

TEXT BOOKS / OPEN SOURCE MATERIALS 

 

1. S Shanthinarayan, “Complex Analysis”, S Chand Co. Pvt. Ltd., 2012. 

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

Engineering Computation”, 4th ed. New Delhi, India: New Age International, 2012. 

3. www.scilab.org 

4. wxmaxima.sourceforge.net 

5. www.geogebra.org 

 

 

 

REFERENCE BOOKS 

1. R V Churchil & J W Brown, “Complex Variables and Applications”, 5th ed.: 

McGraw Hill Companies., 1989. 

2. L V Ahlfors, “Complex Analysis”, 3rd ed.: Mc Graw Hill. , 1979. 

3. A R Vashista, “Complex Analysis”, Krishna Prakashana Mandir, 2012. 

4. S S Sastry, “Introductory methods of Numerical Analysis”, Prentice Hall of 

India,2012. 

 

 

 

USEFUL WEB LINKS: 

1. http://www.mathcs.org/analysis/reals/index.html 

2. http://www.amtp.cam.ac.uk/lab/people/sd/lectures/nummeth98/index.htm 

3. http://math.fullerton.edu/mathews/numerical.html 

4. http://www.onesmartclick.com/engineering/numerical-methods.html 

 



 

 

MAT.P8-6: MATHEMATICS PRACTICALS VIII  

Total 

Number 

 Of 

 Hours 

 

Credits 

 

Hours/Week 

Internal  

Assessment 

Marks 

End 

Semester 

Exam 

 

Total 

Marks 

39 01 03 15 35 50 

 

LIST OF PRACTICALS 

1. Some problems on Cauchy-Riemann equations (polar form). 

2. Implementation of Milne-Thomson method of constructing analytic functions 

(simple examples). 

3. Illustrating orthogonality of the surfaces obtained from the real and imaginary parts 

of an analytic function. 

4. Verifying real and imaginary parts of an analytic function being harmonic (in polar 

coordinates). 

5. Illustrating the angle preserving property in a transformation. 

6. Illustrating that circles are transformed to circles by a bilinear transformation. 

7. Examples connected with Cauchy’s integral theorem. 

8. Solving algebraic equation (Bisection method). 

9. Solving algebraic equation (Regula-Falsi and Newton-Raphson methods). 

10. Solving system of equations (Jacobi and Gauss-Seidel methods). 

11. Solving for largest eigenvalue by Power method. 

12. Solving ordinary differential equation by modified Euler’s method.  

13. Solving ordinary differential equation by Runge-Kutta method of 4th order. 

 

 

 

 

 


