
UNIVERSITY OF KOTA 

 
 
 

SCHEME OF EXAMINATION 
 

AND 
 

COURSES OF STUDY 
 
 
  

 
 
 
 

Department of Pure & Applied Physics 

Faculty of Science 
 
 

Five year Integrated B.Sc.-M.Sc. (Physics) 
 
 
 
 

Third Semester (July-December, 2015) 
Fourth Semester (January-May, 2016) 

 
 
 

UNIVERSITY OF KOTA 

MBS Marg, Near Kabir Circle, KOTA (Rajasthan)-324 005 

INDIA 

 
 
 

Edition: 2015 



Syllabus: Integrated B.Sc.-M. Sc. (III & IV Semester) in Physics 
University of Kota, Kota (Rajasthan) 

  

Page 2 of 17 

 

Course Structure with Distribution of Marks 
 

Year / 

Semester 

Serial Number, Code & Nomenclature of Paper Duration  

of Exam. 

Teaching Hrs/Week 

& Credit 

Distribution of Marks Min. Pass 

Marks 

Number Code  Nomenclature  L P C Conti.   

Assess. 

Sem.  

Assess. 

Total 

Marks 

Conti.   

Assess. 

Sem.  

Assess. 

II Year 

III Semester 
3.1 MAT04  Analytical Solid Geometry 3 Hrs 4  4 20 80 100 07 29 

3.2 PHY07  Optics 3 Hrs 4  4 20 80 100 07 29 

3.3 PHY08 Electricity & Magnetism 3 Hrs 4  4 20 80 100 07 29 

3.4 PHY09  Bio-Physics 3 Hrs 4  4 20 80 100 07 29 

3.5 SEM02  Seminar  2  2 50  50 20  

3.6 LAB03 Laboratory Practices 6 Hrs  12 6  150 150  60 

Total 18 12 24 130  600  

II Year 

IV Semester 
4.1 MAT05 Probability and Statistics 3 Hrs 4  4 20 80 100 07 29 

4.2 MAT06 Linear Algebra 3 Hrs 4  4 20 80 100 07 29 

4.3 PHY10 Electrical Technology 3 Hrs 4  4 20 80 100 07 29 

4.4 PHY11  Digital Electronics 3 Hrs 4  4 20 80 100 07 29 

4.5 PHY12  Statistical  & Thermal Physics 3 Hrs 4  4 20 80 100 07 29 

4.6 LAB04  Laboratory Practices 06 Hrs  12 6  150 150  60 

 20 12 26 100  650  
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Objectives of the Course: 

Innovation and Employability-Physics is concerned with the study of the universe from 

the smallest to the largest scale, why it is the way it is and how it works. Such knowledge is 

basic to scientific progress. Although physics is a fundamental science it is a very practical 

subject. Physicists have to be able to design and build new instruments, from satellites to 

measure the properties of planetary atmospheres to record-breaking intense magnetic fields 

for the study of condensed matter. Many of the conveniences of modern life are based very 

directly on the understanding provided by physics. Many techniques used in medical imaging 

are derived directly from physics instrumentation. Even the internet was a spin-off from the 

information processing and communications requirement of high-energy particle physics.  

The Department of Pure and Applied Physics has been started the integrated course from 

July, 2013. Our five year Integrated Master’s programme involves the students in a holistic 

experience of Physics education and instills the spirit of research in the formative years of 

their careers. This flagship programme of University is a pioneering model in Indian science 

and education, imparting education in Physics while simultaneously encouraging a 

participation in research. This course shall provide the thorough knowledge of Pure and 

Applied branches of Physics with extensive theoretical and experimental knowledge in major 

areas of Physics such as Material science, Plasma science, Advanced Electronics, Energy 

Studies etc. at Masters’ level. This course also emphasizes on the Communication & 

Presentation skills of the students. The students after completing the course shall be placed in 

premier research institutes and companies in India and abroad, qualify NET/GATE/JEST 

examinations and eligible for M.Tech., PhD and teaching.  

 

Duration of the Course: 

The course Integrated B.Sc.-M.Sc. in Physics shall consist of five academic years 

divided in to ten semesters. The important feature of the course is that if the student desires to 

leave the course after three years, he/she shall get degree of B.Sc. (Hons).  

 

Eligibility for Admission: 
The basic eligibility for admission to the course is XII with Physics, Chemistry and 

Mathematics with minimum marks for GEN category candidates of Rajasthan-60%; Other 

state-65%; SC/STOBC/SOBC-Minimum Pass Marks. The admission in the course is based 

on merit of XII class.  

 

Structure of the Programme: 

The Integrated B.Sc.-M.Sc. programme consists of: 

(i)   Core and applied courses of theory as well as practical papers which are compulsory 

for all students. 

(ii)  Dissertation / Project Work / Practical training / Field work which can be done in an 

organization (Government, Industry, Firm, Public Enterprise, etc.) approved by the 

Department. 
 

Attendance: 

Every teaching faculty handling a course shall be responsible for the maintenance of 

attendance Register for candidates who have registered for the course. The teacher of the 

course must intimate the Head of the Department at least seven calendar days before the last 

instruction day in the semester about the attendance particulars of all students. Each student 

should earn 75% attendance in the courses of a particular semester failing which he or she 

will not be permitted to appear in the End-Semester Examinations. However, it shall be open 
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to the authorities to grant exemption to a candidate who has failed to obtain the prescribed 

75% attendance for valid reasons and such exemptions should not under any circumstance be 

granted for attendance below 65%. 

 
Teaching Methodologies:  

The classroom teaching would be through conventional lectures or power point 

presentations (PPT). The lecture would be such that the student should participate actively in 

the discussion. Student seminars would be conducted and scientific discussions would be 

arranged to improve their communicative skills. In the laboratory, instructions would be 

given for the experiments followed by demonstration and finally the students have to do the 

experiments individually.  

 

Maximum Marks: 

Maximum marks of a theory and practical paper shall be decided on the basis of their 

contact hours per week. One teaching hour per week shall carry 25 maximum marks and 

therefore, four teaching hours per week shall carry 100 maximum marks for each theory 

paper/course. Each four contact hours per week for laboratory or practical work shall be 

equal to two contact hours per week for theory paper, therefore, for 12 contact hours per 

week for practical work shall be equal to 06 contact hours per week for theory paper and shall 

carry 150 maximum marks. 

 

Scheme of Examinations:  

The examination shall be divided into two parts in which first part is continuous 

assessment or internal assessment and second part is semester assessment or external 

assessment. The continuous assessment for each theory paper shall be taken by the faculty 

members in the Department. Periodical test or term test for internal assessment shall be one 

and half hour duration and shall be taken according to academic calendar which shall be 

notified by the Department/University. The semester assessment shall be three hours duration 

to each theory paper and six hours duration to each practical paper and shall be taken by the 

University at the end of each semester. Assessment pattern and distribution of maximum 

marks is summarized as given below:  

 

The evaluation of the seminar shall be based on the internal assessment process only.A 

student cannot repeat the assessment of periodical test or term test. However, if for any 

compulsive reason the student could not attend the test, other tool for assessment may be 
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framed by the teacher in consultation with the Head of the Department. If the regularity factor 

is similar for all the students in that case it may be merged with the term test weightage.  
 

Question Paper Pattern: 

(A) Continuous or Internal Assessment:     

20% weightage of Maximum Marks (20 Marks out of 100 Maximum Marks) 
 

(i) Periodical Test / Term Test: 

    

DEPARTMENT OF PURE & APPLIED PHYSICS 

UNIVERSITY OF KOTA, KOTA 

First/Second Internal Test 20……. 

 

Duration of Exam: 1.30 Hr         Max. Marks: 10  

Class: Integrated B.Sc.-M.Sc. (Physics)     Semester:  

Subject:         Paper:  

No. of Students:        Teacher:   

 

Note: The question paper contains three sections as under: 

Section-A : One compulsory question with 05 parts. Please give short answers in 20 words 

for each part.         

Section-B : 02 questions to be attempted having answers approximately in 250 words.    

Section-C : 01 question to be attempted having answer in about 500 words.     

         

SECTION A 

Q.1(a)  ½ 

      

(b) 

 ½ 

      

(c) 

 ½ 

      

(d) 

 ½ 

      

(e) 

 ½ 

 SECTION B  

Q.2  2 

Q.3  2 

Q.4  2 

Q.5   2 

 SECTION C  

Q.6  31/2 

Q.7  31/2 

 

(ii) Attendance:  

Marks shall be given by the faculty member in each paper according to its weightage. 

Max. Marks: 2 

(iii) Class Test: 

Duration of Exam: 1.00 Hr                Max. Marks: 8   
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Note: All questions are compulsory and marks are given at the end of the each question. 

(Two or three sub-divisions may be given in the question)   
 

Q. No. 1. ….............……………………………………………………… (without option). 

3 Marks 

Q. No. 2. ……………………………………………………………………………….. 

Or 

…………………………………………………………………………………………. 

3 Marks 

Q. No. 3. ……………………………………………………………………………….. 

Or 

…………………………………………………………………………………………. 

2 Marks 

 

Or 

Assignment: 

(May be divided in parts or questions or may not be. It shall be depending on the nature of 

assignment). 

Max. Marks: 8 

 

Or 

Seminar: 

(May be divided in parts or questions or may not be. It shall be depending on the nature of 

assignment). 

Max. Marks: 8 

 

Or 

Quiz: 

(May be divided in parts or questions or may not be. It shall be depending on the nature of 

quiz). 

Max. Marks: 8 

 

Or 

Any Other Tool for Assessment 

Max. Marks: 8 

 

(B) Semester or External Assessment:      

          80% weightage of Max. Marks (80 Marks out of 100 Max. Marks) 

 

Duration of Examination: 3 Hours                      Max. Marks: 80 

  

Note: The syllabus is divided into five independent units and question paper will be divided 

into three sections. Section-A will carry 15 marks with one compulsory question of equally 

divided 10 short answer type questions (about 20 words) and examiners are advised to set two 

short questions from each unit. Section-B will carry 25 marks with equally divided 5 long 

answer type questions (about 250 words) and examiners are advised to set two questions from 

each unit and students are instructed to attempt five questions by selecting one question from 

each unit and Section-C will carry 40 marks with equally divided 2 very long answer type 

questions (about 500 words) and examiners are advised to set four questions from entire 
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syllabus but not more than one question from each unit and students are instructed to attempt 

any two questions out of four questions.   

 

SECTION-A: 10x1.5=15 

(Answer all questions) 

(Two question from each unit with no internal choice) 

Q. No. 1 

(i)  ………................................……………………………………………   1.5 Mark 

(ii) ………................................……………………………………………   1.5 Mark 

(iii) ………................................……………………………………………  1.5 Mark 

(iv)………................................……………………………………………   1.5 Mark 

(v)………................................……………………………………………   1.5 Mark 

(vi)………................................……………………………………………   1.5 Mark 

(vii)………................................……………………………………………   1.5 Mark 

(viii)……................................……………………………………………   1.5 Mark 

(ix)………................................……………………………………………   1.5 Mark 

(x)………................................……………………………………………   1.5 Mark 

 

SECTION-B: 5x5=25 

(Answer all questions) 

(One question from each unit with internal choice) 

(Maximum two sub-divisions only)  
Q. No. 2.  . ………………........…………………………………………… 

Or 
…………..........……………………………………………………. 

5 Marks 
Q. No. 3.  ……………...........……………………………………………… 

Or 
………………………............…………………………………….... 

5 Marks  
Q. No. 4. ……………………………............……………………………… 

Or 
………………………………………............……………………… 

5 Marks 
Q. No. 5. …………………………………………….............……………… 

Or 
………………………………………………………............…….... 

5 Marks 
Q. No. 6. ……………………………………………………………............ 

Or 
……………………………………………………………................ 

5 Marks 
   

SECTION-C: 2x20=40 

(Answer any two questions) 

(Maximum four sub-divisions only) 
Q. No. 7.  …………………………………………………………… 

20 Marks 
Q. No. 8. …………………………………………………………… 

          20 Marks 
Q. No. 9. ………………………………………………………… 

20 Marks 
Q. No. 10. ……………………………………………………………  20 Marks 
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Distribution of Marks for Practical Examinations: 
 

Duration of Exam: 06 Hours             Maximum Marks: 150 
 

S. No. Name of Exercise  Marks 

1. Exercise No. 1 50 

2.  Exercise No. 2 50 

3. Viva-voce 25 

4. Practical Record 25 

Total Marks 150 

 

Rules regarding determination of results:  

Each semester shall be regarded as a unit for working out the result of the candidates. The 

result of the each semester examination shall be worked out separately (even if he/she has 

appeared at the paper of the lower semester along with the papers of higher semester) in 

accordance with the following conditions: 

(a) The candidate shall be declared to have passed the examination if he/she secures 

minimum 36% marks in each theory (internal and external separately) paper(s) 

prescribed for the semester.  

(b) For the practical, project work and seminar, a candidate should secure at least 40% 

marks in internal and external separately. The evaluation of the seminar shall be based 

on the internal assessment process. 

(c) A student must secure at least 40% marks in the aggregate of the internal and external 

components of the theory papers individually prescribed for the semester. 

(d) A candidate who does not fulfil either of the aforesaid conditions i.e. (a)-(c) shall be 

declared as failed in that particular paper, which he/she can reappear in the next year 

examination as a due paper. However, the internal marks shall be carried forward for 

the total marks of the due examination. 

(e) If a candidate fails in the internal assessment, he/she shall be declared failed in that 

paper(s) of odd/even semester. In such a case he/she shall reappear in the same paper 

as due paper in odd/even semester examination of next year and for the marks 

obtained by him/her out of external component shall be raised proportionally to the 

marks out of total marks for working out the results. 

(f) A candidate failing or absenting in one or more theory paper(s) as well as also in 

practical, project work at a semester examination shall be permitted to join the courses 

of study for the next higher even semester i.e. IV Semester and eligible to re-appear in 

that paper(s) along with higher semester (next year) examinations provided that 

he/she must have cleared at least 60% of the papers (including practical, seminar, 

project as one paper) prescribed for the third and the fourth semester examinations 

taken together for promotion to the V semester.    

(g) A candidate for a semester examination shall be offered all the papers prescribed for 

that semester examination and in addition he/she shall be required to take due papers 

of any lower semester examination(s) provided that the number of chances to clear 

theory, practical, project work paper shall be limited to two only. 

(h) If a student who has been promoted to the next semester wishes to improve his/her 

performance can be permitted to do so in case of the theory papers only belonging to 

the immediately preceding semester. In such a case he/she shall have to appear in 

these papers along with the papers of his/her own semester. 

(i) The marks secured in the Gen Hindi, Gen English, Elementary Computer applications 

and Environment studies shall not be counted in awarding the division to a candidate. 
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The candidate shall have to clear the compulsory subjects in the three chances and 

non-appearance or absence in the examination of compulsory subjects shall be 

counted as chance and shall be declared fail in that examination. 

(j) The grace marks scheme shall be applicable as per University norms. 

 

Classification of Successful Candidates: 

Candidates who secure 60% of the aggregate marks in the whole examination shall be 

declared to have passed the examination in First Division. Candidates who secure 50% marks 

or more but less than 60% of the aggregate marks in whole examination shall be declared to 

have passed the examination in Second Division. Candidates who secure 40% marks or more 

but less than 50% of the aggregate marks in whole examination shall be declared as pass.  

Candidates who obtain 75% of the marks in the aggregate shall be deemed to have 

passed the examination in First Division with Distinction provided they pass all the 

examinations prescribed for the course at the first appearance. Candidates who pass all the 

examinations prescribed for the course in the first instance and within a period three 

academic years from the year of admission to the course only are eligible for University 

Ranking. A candidate is deemed to have secured first rank provided he/she 

(i) Should have passed all the papers in first attempt itself. 

(ii) Should have secured the highest marks. 
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III Semester 

3.1- Analytical Solid Geometry 

 

 Unit 1 

 Equations of Plane and Straight line, parallel lines and perpendicular lines, polar coordinates-

distance between two points, tangent planes.  

 

Unit 2 

Equations of two skew lines in simplest form, Line intersecting two lines, Locus of a line 

intersecting three given lines, Intersection of three planes, Volume of a tetrahedron. 

 

Unit 3 

Sphere: Equation of Sphere through four given points, Plane Section of a sphere, Intersection 

of two spheres, Intersection of a sphere and line, Power of a point, Tangent Plane, Plane of 

Contact, Pole and Polar, Condition for orthogonality, Radical- Plane, Line, center, Coaxal 

system of spheres. Cylinder. 

 

Unit 4 

Condition for tangency (statement only), reciprocal cones; intersection of two cones with a 

common vertex, Definition of a cylinder, its equations; enveloping cylinder of a sphere; the 

right circular cylinder and its equation. 

 

Unit 5 

The Central Conicoids (Referred to principal axes), Tangent plane, Polar plane,   Equation of 

the normal to an Ellipsoid, Number of normals from a given point to an ellipsoid, Cone 

through six normal. 

 

Text/Reference Books: 

1. Analytical Solid Geometry: Shanti Narayan, S. Chand, New Delhi, 1985. 

2. Co-ordinate Geometry:  S. L. Loney, London, MacMillan, 1962. 

 

3.2-Optics 

 

Unit 1 

Geometrical Optics: Formation of images, sign convention, position of object and its image 

formed by refraction on spherical surfaces, lateral, axial and angular magnification, Abbe’s 

sine condition, aplantic points, deviation produced by thin lenses, equivalent focal length, 

combination of two thin lenses, Abberations: chromatic, Achromatic Combination of lenses, 

spherical, method of reducing spherical aberrations, Eye-piece: Huygen’s, Ramsden’s, 

Comparison of Huygen’s and Ramsden’s Eye-pieces. 

 

Unit 2 

Interference : Superposition of waves from two point sources, the necessity of coherence, 

spatial & temporal coherence, Effective size of a point source, Shape of interference fringes, 

Intensity distribution in space, Fresnel's biprism experiment, Interference by division of 

amplitude, Interference in thin films, colur of thin films in transmission and reflection, 

Newton's rings, Michelson's interferometer, fringes of different shapes Determination of λ 

and Δλ with Michelson's interferometer. 
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Unit 3 

Diffraction :Fraunhofer diffraction by a single slit, circular aperture, two parallel slits, Plane 

diffraction grating, Transmission and reflection gratings, Characteristics of grating spectra, 

Dispersion by grating, Resolving power, Resolving limit, Rayleigh's criterion of resolution, 

Resolving power of a grating, Resolving power of a telescope, Fresnel’s diffraction, half-

period zones, Fresnel's diffraction by a circular aperture, Straight edge and thin slit, Cornu's 

(geometrical) spiral to study Fresnel's diffraction, Zone plate. 

 

Unit 4 

Polarised light, Production and analysis of plane, circularly and elliptically polarised light, 

Huygen's theory of double refraction using Fresnel ellipsoidal surfaces (No 

mathematicalderivation), Theory of polarized light, Quarter and half wave plates, Optical 

activity, Specific rotation, Fresnel’s explanation for optical rotation, Biquartz and half shade 

Polarimeters. 

 

Unit 5 

Lasers and Non-linear optics:Spontaneous and stimulated emission, Einstein's A and B 

coefficients, Laser Criterion, Condition for amplification, population inversion, methods of 

optical pumping, He-Ne Laser, Ruby lasers, Holography, Construction of hologram and 

reconstruction of the image, Fiber Optics: Basic characteristics of the optical fiber, Structure 

of optical fiber, Types of optical fibers, Total internal reflection, acceptance angle, 

acceptance cone, Numerical aperture, Attenuation, Pulse dispersion 

 

Text/Reference Books: 

 1. Optics by Brij Lal and Subrahmanium, S. Chand Publication, 2006. 

2. Introduction to Fiber optics - A. Ghatak and K. Thyagarajan, Cambride University 

Press, Cambridge, 1988. 

3. Introduction to Modern Optics- A. K. Ghatak, Tata McGraw Hill. 

 

3.3-Electricity & Magnetism 

 

Unit 1 

Electric potential-Gradient of a scalar function, line integral of vector field, potential 

difference and potential function. Potential energy of a system, energy required to build a 

uniformly charged sphere, classical radius of an electron, Potential and field due to a short 

dipole, torque and force on a dipole in an external field. 

 

Unit 2 

The Field of Moving Charges and Magnetic Field-Measurement of charge in motion, 

invariance of charge, electric field measured in different frames of reference, field of a point 

charge moving with constant velocity, force on a moving charge, interaction between a 

moving charge and other moving charges, Magnetic field (definition and properties), 

Amperes circuital law with applications, Ampere's law in differential form, vector potential, 

field of a current carrying conductor and deduction of Biot-Savart law. 

 

Unit 3 

Electromagnetic Fields in Matter-The moment of a charge distribution, atomic and molecular 

dipoles, permanent dipole moments, potential and field due to a polarized sphere, dielectric 
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sphere in a uniform field, the field of charge in a dielectric medium and Gauss’s law, electric 

susceptibility and atomic polarizability, polarization in changing fields, polarization currents;  

 

Unit 4 
Electric currents in atoms-Bohr Magneton, electron spin and magnetic moment, magnetic 

susceptibility, the magnetic field due to magnetized matter, Electromagnetic Induction: 

Faraday's laws in differential form, the displacement current, Maxwell's equations in 

differential and integral forms. 

 

Unit 5 

EM waves-Maxwell’s equations, Electromagnetic waves in isotropic medium, Properties of 

electromagnetic waves, Energy density, radiation pressure, momentum and poynting vector, 

radiation resistance of free space, Spectrum of electromagnetic waves.  

  

Text/Reference Books: 

1. Electricity and Magnetism by D C Tayal, Himalaya Publishing House, 2005. 

2.  Electricity and Magnetism by M P Saxena, College Book House, 1997. 

3. Elements of Electromagnetics by Mathew N.O. Sadiku, New Delhi, Oxford Univ. Press 

4. Berkley Physics Course - Volume 2, Singapore, McGraw Hill International. 

  

3.4-Bio-Physics 

 

Unit 1 

Basic principle of modern biophysical methods to study macromolecules from the atomic to 

cellular levels; Basic introduction to molecular spectroscopy, fluorescence, Mass 

spectrometric technique, NMR spectroscopy, X-ray crystallography, cryo electron 

microscopy; High resolution light microscopy, Atomic Force Microscopy, Single molecule 

manipulation. 

 

Unit 2 

Introduction to Statistical Mechanics; Statistical thermodynamics, lattice statistics, molecular 

distribution and correlation functions, molecular dynamics simulation; The problem of 

protein folding.  

 

Unit 3 
Theoretical and experimental approaches to study protein folding; Introduction to Membrane 

Biophysics. Structure and function of membranes, experimental and theoretical tools for 

studying biological membrane. 

 

Unit 4 

Structure of Proteins and Nucleic Acids: Primary and secondary structure, Ramachandran 

plot, conformational analysis, tertiary structure, structure of a nucleotide chain, the DNA 

double helix model, polymorphism. 

 

Unit 5 

Molecular Forces in Biological Structures: Electrostatic interactions, hydrophobic and 

hydrophilic forces, hydrogen bonding interactions, ionic interactions, stabilizing forces in 

proteins and nucleic acids, steric interactions. 
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Text/Reference Books: 

1. Spectroscopy for the Biological Sciences: Gordon G; Wiley-Interscience; 1st edition; 

2005. 

2. Biophysical Chemistry: Part II: Techniques For The Study Of Biological Structure 

and Function by Charles R. Cantor and Paul Reinhart Schimmel; pp 503. W H  

 Freeman and Co, Oxford. 1980. 

3. Cantor, C. R., and Schimmel, P., Biophysical Chemistry (parts I, II and III), W. H. 

Freeman, 1980. 

4. Serdyuk, I. N., Zaccai, N. R.,and Zaccai, J.,Methods in Molecular Biophysics: 

Structure, Dynamics, Function, Cambridge, 2007. 

 

3.6-Laboratory Practices 

1. Determine the wavelength of sodium light using Newton’s ring method. 

2. Determine refractive index of liquid using Newton’s ring method. 

3. Determine the wavelength of sodium light using Fresnel’s biprism. 

4. Determine the wavelength of sodium light using Michelson’s interferometer. 

5. Determine the difference between two wavelength of sodium light with the help of 

Michelson’s interferometer. 

6. Determine the dispersive power of the material of prism with the help of 

spectrometer. 

7. Determine the wavelength of prominent lines of mercury light using plane diffraction 

grating. 

8. Determine the resolving power of plane transmission grating. 

9. Determine the resolving power of telescope. 

10. Determine the specific rotation of sugar solution using polarimeter. 

11. Determine the angular divergence/numerical aperture using laser beam. 

12. Study Maximum power transfer theorem. 

13. Determine the resistance per unit length of Carey fosters bridge and find the 

resistance of a given wire. 

14. Determine the self-inductance of a coil using Anderson’s bridge. 

15. Determine the capacity of a gang condenser by Desauty’s bridge and find the 

dielectric constant of liquid. 

16. Determine the self-inductance of a coil using Rayleigh’s method. 

 

IV Semester 

4.1- Probability and Statistics 

 

Unit 1 

Theory of Probability, Law of total and compound probability, Conditional Probability, 

Baye’s theorem, Random variable, Discrete random variable, Continuous random variable, 

Distribution function.                

                                                 

Unit 2 

Measures of central tendency, Measures of dispersion, Moments, Sheppard’s correction 

(without proof), Skewness and Kurtosis. 

 

Unit 3 
Mathematical expectation, Addition and Multiplication theorem of expectation, Moment 

generating functions, Cumulants and Cumulant generating functions. 
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Unit 4 

Discrete and Continuous probability distributions: Binomial, Poisson and Normal 

distributions with important properties. Fitting of Binomial, Poisson and Normal 

distributions. 

 

Unit 5 

The principle of least squares and curve fitting, Fitting of straight line and second degree 

parabola, Fitting of the curves of type: abx  and axb ; Correlation (Karl Pearson) and Linear 

Regression. 

 

Text/Reference Books: 

1. Fundamentals of Statistics: S.C. Gupta and V.K. Kapoor, Himalaya publications, 

Mumbai, 1992. 

2. Business Statistics: Gupta and Gupta, Himalaya publications, Mumbai, 1992. 

3. Fundamental of Mathematical Statistics: S.C. Gupta and V.K. Kapoor, Sultan Chand, 9
th

 

edition 1994. 

4. Fundamental of Statistics: A.M. Goon, M.K. Gupta and B.J. Das, World Press Pvt. 

Limited, 2
nd

 edition 1980. 

 

4.2- Linear Algebra 

 

Unit-1  

Vector Spaces: Algebra of vectors, Vctor space over a field, Linear dependence and 

independence of vectors, Properties of linearly dependent and independent set of vectors, 

Vector subspaces of a vector space. 

 

Unit-2  

Basis and Dimension of a subspace, Linear sum and Direct sum of subspaces, Matrix 

inversion with Elementary transformations, Rank of a matrix, Normal form of a matrix, 

Matrix polynomials, Characteristics of a matrix polynomial, Characteristics vector.  

 

Unit-3  

Caley-Hamilton theorem, Relation between characteristic root and characteristics, Linear 

mappings: Kernal and image of a linear mapping, Singular and Non-singular mappings, 

Linear mappings and system of linear equations. 

 

Unit-4  

Linear operator, Algebra of linear operators, Matrix representation of a linear operator, 

Invertible operators, Change of basis, Inner product spaces.  

 

Unit-5  

Orthogonality, Orthogonal sets and bases, Gram-Schmidt orthogonalization process, 

Projection of a vector on another vector spaces, Fourier coefficients, Introduction to Linear 

Functional and its simple examples. 

 

Text /Reference Books:  

1. Linear Algebra: Surjeet Singh, Vikas Pub. New Delhi. 

2.  Theory and problems of Linear Algebra: Seymour Lipschutz, Schaum’s Outline Series. 
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3.  Matrix and Linear Algebra: K.B. Dutta, Prentice Hall of India. 

4.  Matrix operations: Richard Bronson, Schaum’s Outline Series.  

 

4.3- Electrical Technology 

 

Unit 1 

DC Networks: Node Voltage and Mesh Current Analysis; Source Conversion. Superposition 

Theorem, Thevenin’s Theorem, Norton’s Theorem, Maximum power Transform, Laplace 

transforms and inverse Laplace transforms: Basic Theorem and Circuit analysis using 

Laplace transformations, Initial and final value theorem. 

 

Unit 2 

Single Phase AC Circuits:, EMF Equation, Average, RMS and Effective Values. RLC Series, 

Parallel and Series, Parallel Circuits, Complex Representation of Impedances. Phasor 

Diagram, Power and Power Factor. 

 

Unit 3 

Three Phase A.C. Circuits: Delta-Star and Star-Delta Transformation, Line & Phase 

Quantities, 3-Phase Balanced Circuits, Phasor diagram, Measurement of Power in Three 

Phase Balanced Circuits. 

 

Unit 4 

Transformer: Magnetic coupled circuits, Dot convention for coupled circuits, coefficient of 

coupling, mutual inductance, EMF Equation, Voltage & Current, Relationship and Phasor 

Diagram of Ideal Transformer. 

 

Unit 5 

Introduction to principle of DC Machines, synchronous machines and induction motors, 

 

Text/Reference Books: 

1. Valkenburg Van M.E.: Networks and Analysis: PHI Pvt. Ltd. New Delhi, 3rd Edition 

1998. 

2. Choudhary D Roy: Network and system: New Age International (P) Ltd. 1st Edition 

1991. 

3. Edminister Joseph A. : Theory and problem of Electrical Circuits in SI Units: 

 

4.4- Digital Electronics 

 

Unit 1 

Logic Gates : Logic Gates and Boolean Algebra Representation and Simplification of 

functions by Karnaugh Maps. Combinational Circuits design. Combinational circuits - adder, 

subtractor, decoder, demultiplexer, encoder, multiplexer, comparator. 

 

Unit 2 
Sequential Logic Circuit & Design-flip flop, shift register, asynchronous and synchronous 

counters, Digital Logic Families and Their Charactersistic :  RTL, DTL, TTL, Schotlky TTL, 

ECL, MOS  and CMOS, Fan in, Fan out. 
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Unit 3 

Semiconductor Memories : RAM, ROM, PROM, EPROM, BJTRAM Cell, MOS RAM Cell, 

Organization of RAM, Charge Coupled devices (CCD), storage of charge and transfer of 

charge in CCD. 

 

Unit 4  

D/A Converter : Weighted resistance D/A, R-2R Ladder Converter. DAC 0800 D/A Chip, 

D/A Converter specification.   

 

Unit 5 

A/D Converter : Analog to Digital Converter, Parallel Comparator Converter, Counting 

Converter, Successive Approximation Converter, Dual Slop converter A/D converter 

specification, sampling and hold circuit, ADC 0804 Converter chip. 

 

Text/Reference Books: 

1. Digital Principles and Applications by C. P. Malvino and D. P. Leach, Mc-Graw Hill, 

1985.  

2. Digital logic and computer design by M. M. Mano, Tata Mc-Graw Hill. 

3. Digital Integrated Circuits by Taub and Shilling, Tata Mc-Graw Hill  

4. Computer Architecture and Organization by J. P. Hayes, Mc-Graw Hill 1988. 

5. Digital Fundamentals by Floyd, Mc-Graw Hill. 

6. Digital Ic by K. R. Botkar, Mc-Graw Hill. 

 

4.5- Statistical & Thermal Physics 

 

Unit 1  
Basic Principles and applications of Thermodynamics: Thermodynamic equilibrium, 

infinitesimal quasistatic process, reversible & irreversible processes, Carnot's engine, 

Carnot's cycle and efficiency of Carnot's engine reversibility of Carnot's engine, second law 

of Thermodynamics [different statements and their equivalence]. 

 

Unit 2 

Thermodynamic scale as an absolute scale, Entropy, Entropy and irreversibility, Entropy and 

unavailable energy, Principle of increase of entropy. Entropy of an ideal gas (expressions in 

terms of V & T, P & T, and P & V), Maxwell's relations, Equilibrium between Phases, Triple 

point, Clausius Clapeyron's equation, Helmholtz free energy, Enthalpy (total heat function), 

Gibb's function, Thermodynamic potentials, Deduction of Maxwell's equations from 

thermodynamic potentials. 

 

Unit 3 

Production of Low Temperature and Applications: Chemical Thermodynamics-Dalton's law, 

Gibb's phase rule, Entropy and Gibb's function of a mixture of inert ideal gases, chemical 

equilibrium, chemical potential (definition only), Joule Thomson expansion and J.T. 

coefficients for ideal and van der Waal’s gas, Porous plug experiment, Temperature 

inversion, Regenerative cooling and cooling by adiabatic expansion and demagnetisation, 

Superfluidity.  
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Unit 4 

Kinetic theory of gases: Distribution of molecular velocities, Energy distribution function, 

most probable, average & r.m.s. velocities, principle of equipartition of energy,  specific heat 

of gases, classical theory of specific heat capacity, Specific heat of Solids, Einstein’s and 

Debye’s Model (No Derivation). 

 

Unit 5 

Classical Statistics: Phase space, Micro and Macro states, Thermodynamic probability, 

Entropy and probability. The Monoatomic ideal gas, Entropy of mixing, Gibb’s paradox, 

Ensembles: canonical, micro canonical and grand canonical, Quantum Statistics: Failures of 

Classical statistics (black body radiation and various laws of distribution of radiation, 

qualitative discussion of Wien's and Rayleigh Jean's (No derivation) laws, postulates of 

quantum statistics, indistinguishability of wave function and exchange degeneracy, 

apriorprobability, Bose-Einstein's statistics- Plank's distribution law, Fermi Dirac statistics 

and their partition functions, specific heat of metals. 

 

Text/Reference Books: 

1. Heat and Thermodynamics by Mark. W. Zeemansky, McGraw Hill, 5th ed. 1968 

2. Fundamentals of statistical and Thermal Physics by Federick Reif, McGraw Hill, 1965 

3. Thermodynamics by J.P. Holman, McGraw Hill, New York, 1988 

4. Statistical and Thermal Physics by S. Lokanathan and R.S. Gambhir, Prentice Hall, 

New Delhi, 1991 

 

4.6- Laboratory Practices 

1. Study the behaviour of RC circuit with AC source and determine the impedance and 

phase relation. 

2. Study the behaviour of growth and decay of current in LR circuit with DC source. 

3. Study the resonance in series and parallel LCR circuit and determine the quality 

factor. 

4. Study of RC/LC transmission line. 

5. Verify certain laws of probability distribution. 

6. To verify the  truth table of various logic gates (AND,OR,NOT,NOR,NAND,XOR) 

7. Verify the various theorems of Boolean algebra and D’morgans theorem. 

8. Implement the Boolean expression and verify the truth table. 

9. Study the various combinational circuits-Half Adder, Half subtractor, Full Adder, Full 

subtractor, Parity Generator’Parity Checker. 

10. Study the advanced combination circuits-Multiplexer, Demultiplexer, Encoder, 

Decoder. 

11. Study the various code converters & verify the truth table-Binary to BCD converter, 

Binary to Gray codes and Binary to EX-3. 

12. Study the flip flops and verify the truth table-R-S,D,J-K, T, Master slave, flip-flop-

Serial in Serial out, Serial in Parallel out, Parallel in  Parallel out, Parallel in Serial 

out. 

13. Study the various asynchronous /synchronous counters using flip-flop-Binary up, 

Binary down, Mod-10 . 

14. Study the special counters-Ring counter and Twisted ring counter (Johnson counter). 

15. To study the A/D & D/A converters also calculate resolution & error percentage in 

observation. 

16. To Study an Astable/ Bistable/ Monostable Multivibrator using 555 Timer. 


