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INORGANIC CHEMISTRY
Paper code — BMC 114 A

End semester Exam :35 marks Credits:1.5
Internal Assessment : 15 marks Time Allowed:03 hrs
Pass marks: 35% 1.5hrs/week

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections: A, B and C. Sections A and B will have four questions
each from the respective section of the syllabus and will carry6 marks each. Section C will consist of
11 short answer questions that will cover the entire syllabus and will be of 1 mark each. Use of scientific
non-programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions (Section C-9th question being compulsory)selecting two

questions from each of A & B Sections.

SECTION - A
Atomic Structure
Idea of de Broglie matter waves, Heisenberg uncertainty principle, atomic orbitals, Schrodinger wave
equation, significance of '¥' and ' W?' quantum numbers, shapes of's, p, d orbitals. Aufbau and Pauli
exclusion principles, Hund's multiplicity rule. Electronic configurations of some elements (first 20 elements
of modern periodic table).

Periodic Properties
Position of element in the periodic table effective nuclear charge and its calculations. Atomic and ionic radii,

ionization energy, electronic affinity and electronegativity- definition & their trends in periodic table.

Chemistry of Noble gases
Chemical properties of the noble gases, chemistry of xenon, structure and bonding inxenon compounds.

s-Block Elements
General electronic configurations, Comparative study, diagonal relationships, solvationand complexation
tendencies including their function in biosystems.

SECTION - B

Chemical Bonding

Covalent Bond-Valence bond theory and its limitations, directional characteristics ofcovalent bond. various
types of hybridization and shapes of simple inorganic molecules and ions, BeF,, BF;, CHy, PFs, SFg, IF7,
SnClg, XeFy4, BF4~, PFs, SnClg?-

Chemica] Bonding — II
Valence shell electron pair repulsion (VSEPR) theory to NH;, H;O", SF,, CIFs, ICL,, and H,0. MO theory.
Homonuclear (elements of 1% and 2™ row) and Heteronuclear diatomic molecules (BO, CN,CO’,NO', CO,

CN), multicenter bonding in electron deficient molecules (Boranes) percentage ionic character from dipole
moment and electroneativity difference.



ORGANIC CHEMISTRY
Paper code — BMC 114 B

End semester Exam :35 marks Credits:1.5
Internal Assessment : 15 marks Time Allowed:03 hrs
Pass marks: 35% 1.5hrs/week

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist ofthree sections: A, B and C. Sections A and B will havefour questions each
from the respective section of the syllabus and will carry 6 marks each. Section C will consist of 11 short
answer questions that will cover the entire syllabus and will be of 1 mark each. Use of scientific non-
programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions (Section C 9th question being compulsory) selecting two
questions from each of A & B Sections.

SECTION -A

Structure and Bonding

Hybridization, bond lengths and bond angles, bond energy, localized and delocalizedchemical bond, Van
der Walls interactions, resonance, hyperconjugation, aromaticity, inductive and field effects, hydrogen
bonding.

Mechanism of Organic Reactions

Curved arrow notation, drawing electron movements with half- headed and double headed arrows,
homolytic and heterolytic bond breaking. Types of reagents of organic reactions-Electrophiles &
Nucleophiles. Reactive imtermediates- carbocations, carbanions, free radicals, carbenes, arynes and

nitrenes (with examples).
Methods of determination of reaction mechanism (intermediates & isotope effect).

Alkanes

I someris min alkanes, sources, methods of formation (with special reference to Wurtz reaction,
Kolbe reaction. Corey-House reaction and decarboxylation of carboxylic acids), physical properties and
Mechanism of free

SECTION —B
Cycloalkanes

Cycloalkanes--nomenclature, chemical reactions, Baeyer's strain theory and its limitations. Ring strain in
small rings (cyclopropane & cyclobutane), theory of strain lessrings. The case of cyclopropane ring: banana
bonds.

Alkenes
Nomenclature of alkenes-methods of formation, mechanisms and dehydration of alcohols and



dehydrohalogenation of alkyl halides regioselectivity in alcohol dehydration. The Saytzeft rule, Hofmann
elimination, physical properties and relative stabilities of alkenes. Chemical reactions of alkenes-
mechanisms involved in hydrogenation, electrophilic and free radical additions-Markownikofs rule,
hydroboration-oxidation, Epoxidation, ozonolysis.

Dienes and Alkynes

Nomenclature and classification of dienes: isolated, conjugated and cumulated dienes. Structure of allenes and
butadiene, methods of formation. Chemical reactions-1, 2 & 1,4-additions andDiels-Alder reaction.
Nomenclature, structure and bonding in alkynes. Three methods of formation. Chemical reactions of
alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions hydroboration-
oxidation. metal-ammonia reductions.

CHEMISTRY PRACTICAL
Paper code — BMC 114 P

Max marks: 50

End semester Exam :35 marks Credits:03
Internal Assessment : 15 marks Time Allowed:03 hrs
Pass marks: 35% 6hrs/week

INSTRUCTIONS FOR THE PAPER SETTERS EXAMINERS & CANDIDATES

The Practical Examinations will be held in the one morning session (one day) that will be of 3 hours
duration. During this session students will perform following two types of experiments:

(@) Semi micro analysis along with
(b) Crystallization of the given sample.

Paper setter will enlist five different mixtures and the examiner will randomly distribute these mixtures amongst
the students. Each candidate will analyze one mixture along with crystallization of the given sample.
Students are permitted toconsult the books for the scheme of tests for semi micro analysis.

Semi-micro analysis:

1. Cation analysis, separation, and identification of ions from Groups I, II, III, IV,V and VI. Anion analysis (2
cations and 2 anions with no interference).

15 Marks
2. Crystallizations 05 Marks
(1) Phthalic acid from hot water;
(i) Acetanilide from boiling water;
(i) Naphthalene from ethanol,
(iv) Benzoic acid from water.
3. Viva Voice: 10 Marks

4. Practical Note Book: 05 Marks



ORGANIC CHEMISTRY
Paper code — BMC 124 A

End semester Exam :35 marks Credits:1.5
Internal Assessment : 15 marks Time Allowed:03 hrs
Pass marks: 35% 1.5hrs/week

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections: A, B and C. Sections A and B Will have four questions
each from the respective section of the syllabus and will carry 6 marks each. Section C will consist of
11 short answer questions that will cover entire syllabus and will be of 1 mark each. Use of scientific
non-programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions (Section C 9 Questions compulsory) selecting two
questions from each of A & B Sections.

SECTION —A

p - Block Elements (Group 13)

Comparative study (including diagonal relationship) of groups 13 elements, compoundslike hydrides,
oxides, oxyacids and halides of groups 13; hydrides of boron-diborane and higher boranes, borazine,
borohydrides.

p - Block Elements (Group 14-17)

Comparative study (including diagonal relationship) of groups 14-17 elements, compounds like hydrides,
oxides, oxyacids and halides of groups 14-17; fullerenes, silicates (structural principle), basic properties
ofinterhalogens and polyhalides.

SECTION - B

Chemistry of Lanthanide Elements

Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex formation,
occurrence and isolation of lanthanide Compounds.

Tonic Solids

Concept of close packing, ionic structures(NaCl type, Zinc blende, wurzite, Caf> and antifluorire), radius ratio
rule and coordination number, limitation of radius ratio, lattice defects, semiconductors and Born-Haber cycle,
solvation energy and solubility of ionic solids, polarizing power and polarizability and Fajan’s rule. Metallic
bond-free electron, valence bond and bond theories.



PHYSICAL CHEMISTRY
Paper code — BMC 124 B

End semester Exam :35 marks

Internal Assessment : 15 marks
Pass marks: 35%

Credits:1.5
Time Allowed:03 hrs
1.5hrs/week

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections: A, B and C. Sections A and B will have four questions
each from the respective section of the syllabus and will carry6 marks each. Section C will consist of 11

short answer questions that will cover the entire syllabusand will be of I mark each. Use of scientific non-
programmable calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions (Section C 9th question being
compulsory) selecting two questions from each of A & B Sections.

SECTION - A
Mathematical Concepts

Logarithmic relations, linear graphs and calculation of slopes, differentiation of functionslike kx, ¢*, x" sin

X, log x, partial differentiation and reciprocity relations. Integration of some useful/relevant functions
permutations and combinations. Factorials.

Evaluation of Analytical Data

Terms of mean and median, precision and accuracy in chemical analysis, determining accuracy of methods,
improving accuracy ofanalysis, linear least squares curve fitting, typesof errors, standard deviation, confidence
limits, rejection of measurements (F-test & Q-test) numerical problemsrelated to evaluation ofanalytical data.

SECTION-B

Liquid State

Intermolecular forces, structure of liquids (a qualitative description)differences between solids, liquids and gases.
Structural differences between solid, liquid and gases.

Liquid crystals: Difference between liquid crystal, solid and liquid, Classification,structureof nematic and
cholesteric phases. Thermography and seven segment cells.

Gaseous State

Postulates of kinetic theory of gases, deviation from ideal behavior, van der Waals equation of states, the

isotherms of van der Waals equation, relationship betweencritical constants and van der Waals constants, the law
of correspondingstates, reducedequation of state.

Molecular velocities: Root mean square, average and most probable velocities. Qualitative discussion of the
Maxwell's distribution of molecular

velocities, collisionnumber, mean free path and collision diameter, Liqueficationof gases (based on Joule-
Thomson effect).



CHEMISTRY PRACTICAL
Paper code — BMC 124 P

Max marks: 50

End semester Exam :35 marks Credits:03
Internal Assessment : 15 marks Time Allowed:03 hrs
Pass marks: 35% 6hrs/week

INSTRUCTIONS FOR THE PAPER SETTERS EXAMINERS &
CANDIDATES

In this session in morning students will perform physical and organic chemistry practical. Examiner
will again conduct viva voice of students

(A). The examiner should preferably give different liquids solids to the candidates for the determination
of boiling point/ melting point and crystallization from the list of liquids/solids by the paper setter.

(B).  The paper setter will provide a list of five physical chemistry experiments. The examinerwill allot one
experiment randomly to each candidate. The candidate will write theory, brief procedure and general
calculations of the experiment in the first 10 minutes and thereafter perform the actual experiment.

Determination of melting points
Naphthalene 80-82°C, Benzoic acid 12 1.5-122°C,Urea 132.5-133°C Succinic acid 184.5-

1859C, Cinnamic acid 132.5-133°C, Salicylic acid 157.5-158°C Acetanilide 113.5-
114°C

Determinations of boiling points

Ethanol 78 °C, Cyelohexane g1 4 °C, Toluene 110.6°C & Benzene, 80 oC.
Physical Chemistry Experiments

To study the effect of acid strength on the hydrolysis of an ester

Viscosity and surface tension of pure liquids

To determine the viscosity and surface tension of ethanol and glycerine solution in water

Molecular weight determine by rast method.

DETAILS OF DISTRIBUTION OF MARKS

1. Melting point/boiling point/crystallization: 05 marks

2. Physical chemistry experiments: 15 marks
(a) Initial write up 05 marks

(b) Performance of Experiment 10 marks

3. Viva-voce: 10marks
4. Practical Note Book: 05 marks

BOOKS SUGGESTED:-



L Basic Inorganic Chemistry. F.A. Cotten. G. Wilkinson and P. L.Gaus. Wiley.
2. Concise Inorganic Chemistry. 1. D. Lee. ELBS.

. Concepts afModels of Inof anic Chemistry. B. DoaglaS. D. McDaniel and 1.
Alexander,John Wiley.

Inorganic Chemistry. D.E. Shriver, P. W. Atkins and C.H. Langford. Oxford.
Inorganic Chemistry. W. W. Porterfield Addison. Wesley.

Inorganic Chemistry. A.G. Sharpe, ELBS.

Inorganic Chemistry. G.L. Miessler and O.A. Tarr, Prentice Hall.
Organic Chemistry. Morrison and Boyd, Prentice Hall.

. Organic Chemistry. L.G. Wade Ir. Prentice Hall.

10. Fundamentals of Organic Chemistry. Solomons, John Wiley.
11.0rganic Chemistry. Vol. 1,11 & 111. S.M. Mukherji, S.P. Singh and R.P.

Kapoor, WileyEastern Ltd. (New Age International)

12.0rgonir Chemisny. F.A. Aarey, McGraw Hill India.

13. Introduction to Organic Chemistry. Stretwieser, Heathcock and Kosover, Machmilan.
14. Physical Chemistry. G.M. Barrow, International Student Edition.

McGraw Hill.15.Basic Programming with Application. V.K. Jain, 1'ata

McGraw Hill. 16.Computers and Common. Sense. B. Ryal and Shely,

Prentice Hall.

17. University General Chemistry. C.N.B. Rao. Macmillan.

18. Ph:ysical Chemistry. R.A. Alberty, Wiley Eastern Ltd.

19. The Elements of Physical Chemistry, P. Aikins, Oxford.

20. Physical Chemistry Through Problems. S.K. Dogra and S. Dogra. Wiley Eastern Ltd.

W
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BOOKS SUGGESTED-PRACTICAL COURSES:
I Vogel's Qualitative Inorganic Analysis, revised, Svehla, Orient Longman.

2. Vogel's Textbook of Quantitative Inorganic Analysis (revised), J. Basseft, R.C. Dennery,
G.H. Jeffery and J. Mendham, ELBS.

. Standard Methods of Chemical Analysis, W. Scott the Technical Press.
. Experimental Inorganic Chemistry: W.G. Palmer, Cambridge.

3
4
S. Handbook ofPreparative Inorganic Chemistry. Vol. I & 11, Brauer, Academic Press.
6. Inorganic Synthesis, McGraw Hill.

7

. Vogel's Textbook 0/Prar/ica/ Organic Chemistry. B.S. Fum'iss, A.l. Hamaford, V.
P.w.c.Smith and A.R. Tatchell, ELBS. -.

8. Experiments in General Chemistry. C.N.R. Rao and U.e. Aggarwal. East- West Press.
Experiments in Physical Chemistry. R.C. Dass and B. Behra, Tata McGraw Hill.
Experiments in Physical Chemistry. J.E. Ghosh. Bharati Bhav



Semester-I1

BMNP122A: WAVES AND VIBRATIONS

Max. Marks: 50 Credits: 1.5
End-Semester exam: 35 marks. Pass Marks: 35%
Internal Evaluation: 15 marks Total Teaching hours: 1.5 hours/week

Instructions for Paper
The end-semester examination will be of 35 marks and of 3 hours duration. The question
paper will consist of three sections, namely, Section A. B and C Section A and B will have
four questions each from the respective sections of the syllabus. Each question will carry &
marks and may be segregated into sub-parts. Section C will be compulsory with 11 short-
answer type questions of I mark each covering the entire syllabus.

Instructions for Students
Students have to attempt four questions in all from Section A and B by selecting 2 questions
from each Section. Section C will be compulsory Use of scientific calculator is allowed.

SECTION A

Simple harmonic motion. Differential equation of SHM. Energy of a Simple Harmonic
Oscillations (SHO), Electrical oscillations. Superposition of two perpendicular SHM of same
period and of period ratio 1: 2. Enharmonic oscillations. Damping, Differential equation of
motion. Types of damping. Determination of damping Coefficient-Logarithmic decrement,
Relaxation time and Quality-Factor. Electromagnetic damping (Electrical oscillator).

Forced Oscillators. Differential equation for forced mechanical and electrical oscillators.
Transient and steady state oscillation. Q value of a forced oscillator and band width. Q-value
as an amplication factor of low frequency response.

SECTION B
Stiffness coupled oscillators. Normal co-ordinates and normal modes of vibration. Inductance
coupling of electrical oscillators. Types of waves. Wave equation (transverse) and its
solution. The string as a forced oscillator. Characteristic impedance of a string Impedance
matching. Energy transport in transverse waves Reflection and transmission of waves on the
string, Reflection and transmission of energy. Reflection and Transmission of Energy
coefficients. Standing waves on a string of fixed length. Energy of vibrating string. Wave and
group velocity.
Text Books:
1. Physics of Vibrations and Waves by H.J. Pain, Wiley & Sons, New Delhi
2. Fundamentals of Vibrations and Waves by S.P. Puri. Tata McGraw Hill, New Delhi.
3. Waves and Oscillations, by E. Crawford, Berkeley Physics Course. McGraw-Hill
Publications.
Outcomes:-
» The student should be able to define wave speed and identify the variables which
effect wave speed.
» The student should be able to utilize the definition of wave speed to solve simple
computational problems involving speed, distance and time.
» The student should be able to mathematically analyze standing wave patterns.
» The student should be able to utilize a combination of textual information and
diagrams to mathematically analyze standing wave patterns.



BNMP122B: Optics

Max. Marks: - 50 Credits: 1.5
End semester exam: - 35 marks Pass Marks: 35%
Internal evaluation: - 15 marks Total teaching hour: 1.5hours/week

Instructions for Paper Setter
The end-semester examination will be of 35 marks and of 3 hours duration. The question
paper will consist of three sections, namely, Section A. B and C. Section A and B will have
four questions each from the respective sections of the syllabus. Each question will carry 6
marks and may be segregated into sub-parts. Section C will be compulsory with 11 short-
answer type questions of I mark each covering the entire syllabus.

Instructions for Students

Students have to attempt four questions in all from Section A and B by selecting 2 questions
from each Section. Section C will be compulsory. Use of scientific calculator is allowed.

Section A
Interference: concept of coherence. Spatial and temporal coherence. Coherence time,
coherence length , area of coherence, condition of observing interference fringes, interference
by wave division and amplitude division, Michelson interferometer- working, principle and
nature of fringes, interference in thin films. Role of interference in anti-reflection and high
reflection dielectric coating. Multibeam interference. Fabry-perot interferometer. Nature of
fringes. Newton rings.

Section B
Diffraction: Huygens-Fresnel theory, half period zones, zone plates, distintion between
Fresnel and fraunhoffer diffraction. Fraunhofer diffraction at rectangular and circular
apertures, effects of diffraction in optical imaging. Resolving power of telescope. The
diffraction grating, its uses as a spectroscopic element and its resolving power.
Polarization: concept and analytical treatment of unpolarised. Plane polarized and
elliptically polarized light. Double refraction, Nicole prism. sheet polarizer retardation plates.
Production and analysis of polarised light

Text Books:
1. Fundamentals of Optics, F.A. Jenkins and Harvey E White, (Mcgraw Hill) 4th edition,
2001
2. Optics, Ajoy Ghatak, (McMillan Indian) 2nd edition, 7th reprint, 1997
3. Introduction to Atomic Spectra, H.E. White (Mcgraw Hill, Book Co., Inc., New York)
Outcomes:-

» On successful completion of the course students would have:
To understand the behaviour of light rays travelling in free space and incident on
reflective surfaces and refractive index discontinuities.
To be able to trace rays through optical systems involving such features.
To understand the interference of two or more optical waves.
To understand the relationship between the direction of propagation of a plane wave
and the spatial Frequencies of its two-dimensional transverse profile.

>
>
>
>



BNMP122P: General Guidelines for Physics Practical Examination

Total teaching hours:-6 hours/week
Maximum Marks : External: 35
Internal: 15

Total : 50

1. The student will be asked to perform one experiment out of the experiments mentioned in
syllabus.

2. The distribution of marks is as follows:

(1) One full experiment requiring the student to take some data, (17) analyse it and draw
conclusions (candidates are expected to state their results with limits of error,

(ii) Brief theory (06)
(ii1) Viva-Voce (06)
(iv) Record (Practical File) (06)

3 There will be one session of 03 hours duration. The paper will consist of 06 experiments
out of which an examinee will mark 04 experiments and one of these is to be allotted by the
external examiner.
4 Number of candidates in a group for practical examination should not exceed 12.
5. In a single group no experiment be allotted to more than three students in any group.
6. The student should determine Standard Deviations and probable error in the calculations
whereas needed.
Semester- 11

1. To study the variation of time period with distance between centre of suspension and
centre of gravity for a bar pendulum and to determine.

I.  Radius of gyration of bar pendulum about an axis through its Centre of

Gravity and perpendicular to its length.
II.  Value of Centre of Gravity, g

2. Determination of g by Kater's pendulum.
3. Measurement for logarithmic decrement, co-efficient of damping, relaxation time and
quality factor of a damped simple pendulum.
4. To determine the frequency of AC mains using a monometer and an electro magnet.
5. To set up CRO for Sine and Square wave and to find their frequency and amplitude.
6. To determine the refractive index of liquid using spectrometer
7. To determine the Cauchy's constants
8. To study the refractive index of doubly retracting prism
9. Set up Newton's Rings to find wavelength of sodium light.
10. To determine the resolving power of a telescope.
11. To determine the angle of wedge using interference method.
12. To determine the relationship between the intensity of the transmitted light through
analyser and 'e', the angle between the axes of polarizer and analyser and to verify Malus
Law.
13. To measure an inaccessible height using Sextant,
14. To determine the dispersive and resolving power of a plane diffraction grating using Hg
source.

Text and Reference Books:
1.B.Sc. Practical Physics, By C.L. Arora, S. Chand & Co.
2. A Laboratory Manual of Physics for undergraduate classes by D.P. Khandelwal



Semester-1

BNMP112A: MECHANICS

Max. Marks: 50 Credits: 1.5
End-Semester exam: 35 marks Pass Marks: 35%
Internal Evaluation: 15 marks Total Teaching hours: 1.5 hours/week

Instructions for Paper Setter
The end-semester examination will be of 35 marks and 1 of 3 hours duration. The question paper will
consist of three sections, namely, Section A. B and C. Section A and B will have four questions each from
the respective sections of the syllabus. Each question will carry 6 marks and may be segregated into sub-
parts. Section C will he compulsory with 11 short-answer type questions of I mark each covering the
entire syllabus

Instructions for Students
Students have to attempt for questions in all from Section A and B by selecting 2 questions from each
Section. Section C will be compulsory. Use of scientific calculator is allowed

SECTION A
Cartesian and spherical polar co-ordinate systems, area, volume, displacement, velocity and acceleration
in these systems. Solid angle. Centre of mass. Equivalent one body problem. Central forces, Equation of
motion under central force. Equation of orbit in inverse square. Force field and turning points, Energy
equation and Energy diagram. Kepler laws and their derivations

Inertial frame of reference. Galilean transformation and invariance. Non-inertial frames of reference,
Centrifugal force and its effect on acceleration due to gravity, Coriolis force and its applications.
Variation of acceleration due to gravity with latitude.

SECTION B
Rigid body motion: Rotational motion, principal moments and axes. Euler's equations, precession and
elementary gyroscope.
Concept of stationary universal frame of reference and ether. Michelson-Morley experiment and its result.
Postulates of special theory of relativity, Lorentz transformations. Observer and viewer in relativity.
Relativity of simultaneity, Length. Time. Relativistic addition theorem of velocities. Relativistic Doppler
Effect. Variation of mass with velocity, mass-energy equivalence. Relativistic momentum and energy,
their transformation. Concepts of Minkowski space, four vector formulation.
Text Books:
1. Mechanics: Berkeley Physics Course, vol. I by C. Kittel. W.D. Knight. M. Alvin and A Ruderman,
Tata McGraw Hill Publication, 1981.
2. Mechanics: H.S. Hans and S.P. Puri, Tata McGraw Hill, 2003, New Delhi,
3. Introduction to Classical Mechanics by R.G. Takwale and P.S. Puranik, Tata McGraw Hill.
Outcomes:-
» Understand the motion of objects in different frame of references.
» Understand laws of motion, reference frames, and its applications i.e. projectile motion, Simple
harmonic oscillator, Rocket motion, elastic and inelastic collisions.
» Understand the idea of conservation of angular momentum, central forces and the Effective
potential.
» Understand the application of central force to the stability of circular orbits, Kepler’s laws Of
planetary motion, Orbital Precession and Rutherford scattering.



» Understand the dynamics of rotating objects i.e. rigid bodies, angular velocity, the moment Of
inertia, parallel axis theorem, the inertia tensor, the motion of rigid bodies. Non-inertial Frames:
pseudo forces, examples involving the centrifugal force and coriolis force.



BNMP112B: Electricity and magnetism

Max. Marks: 50 Credits:1.5
End semester exam: 35 marks Pass Marks : 35%
Internal evaluation: 15 marks Total teaching hour:- 1.5hours/ week

Instructions for Paper Setter
The end-semester examination will be of 35 marks and of 3 hours duration. The question paper
will consist of three sections, namely, Section A. B and C. Section A and B will have four
questions each from the respective sections of the syllabus. Each question will carry 6 marks and
may be segregated into sub-parts. Section C will be compulsory with 11 short-answer type
questions of I mark each covering the entire syllabus.

Instructions for Students
Students have to attempt four questions in all from Section A and B by selecting 2 questions
from each Section. Section C will be compulsory. Use of scientific calculator is allowed.

SECTION A

Basic ideas of vector calculus density, gradient, divergence, curl, and their physical significance,
electric field due to dipole line charge, electric flux, gauss’s laws and its applications, gauss
divergence theorem, green’s theorem.

Work and potential difference:- potential difference as line integral of electric field, electric
potential due to point charge, dipole and quadrupole moment, long uniformly charged wire,
charged disk, stokes’s theorem and its applications in electrostatic field, curl E=0O. electric as a
gradient of scalar potential. Calculation of E due to due to point charge and dipole from
potential, potential due to arbitrary charge distribution and multipole moments.

SECTION B

Current and current density, equation of continuity. Microscopic from of ohm’s law (J= oE) and
conductivity. Failure of ohm’s law. Invariance of charge. E in different frames of references.
Field point charge moving with constant velocity. Interaction between moving charges and force
between parallel currents, behaviour of various substances in magnetic field. Definition of M and
H and their relation to free and their relation to free and bound currents. Permeability and
susceptibility and their inter-relationship.
Lorentz force, ampere’s circuital law and its applications. Divergence and curl of B. faraday’s
law of EM induction. Displacement current. Maxwell’s equations. Mutual inductance and
reciprocity theorem. Self-inductance L for solenoid. Coupling of electrical circuits. Analysis of
LCR series and parallel resonant circuits, q-factor. Power consumed power factor.
Text Books:

1. Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education.

2. Electricity & Magnetism, J.H. Fewkes & J.Yarwood. Vol. I, 1991, Oxford Univ. Press

3. Electricity and Magnetism by A. K. Sikri, Pradeep Publications (2020).

4. Electricity and Magnetism by Ashok Sharma and R. C Lakhanpal, Modern Publishers

(2020).



5. Electricity and Magnetism by S. K.Sharma and Shalini Sharma, S. Dinesh Publishers
(2019).

Outcomes:-

» On successful completion of the course students would have:

» 1 Gain knowledge on the vector analysis.

» 2. Understand the concept of electrostatics and its applications on conductors and
dielectrics.

» 3 Understand the concept of magnetism and magnetic materials such as paramagnetic,
diamagnetic and ferromagnetic substances.

» 4. Gain knowledge on electromagnetic induction and its applications.

» 5 Acquire the knowledge of electromagnetic waves and Maxwell’s equations.



BNMP112P: General Guidelines for Physics Practical Examination

Maximum Marks: External: 35
Internal: 15
Total: 50
1. The student will be asked to perform one experiment out of the experiments mentioned in
syllabus.
2. The distribution of marks is as follows:
i.  One full experiment requiring the student to take some data, (17) analyse it and draw
conclusions (candidates are expected to state their results with limits of error,

ii.  Brief'theory (06)
iii.  Viva-Voce (06)
iv.  Record (Practical File) (06)

3. There will be one session of 03 hours duration. The paper will consist of 06 experiments
out of which an examinee will mark 04 experiments and one of these is to be allotted by
the external examiner.

4. Number of candidates in a group for practical examination should not exceed 12.

5. In a single group no experiment be allotted to more than three students in any group.

6. The student should determine Standard Deviations and probable error in the calculations
whereas needed.

Semester- I

1. Analysis of experimental data by:

i.  Fitting of given data to a straight line.
ii.  Calculation of probable error.

2. To determine the Young's Modulus by bending of beam.

3. Determination of modulus of rigidity of material of a wire using Maxwell's needle,

4. To establish relationship between torque and angular acceleration using fly wheel and
hence to find inertia of flywheel.

5. Study the dependence of moment of inertia on distribution of mass (by noting time
periods of oscillations) using objects of various geometrical shapes but of same mass.

6. Determination of Poisson's ratio for rubber.

7. Study the dependence of solenoidal field on number of turns and current

8. To study the magnetic field produced by a current carrying solenoid using a search coil
and to find the value of permeability of air.

9. To determine the value of air capacitance by de-sauty method and to find the permittivity
of air and also to determine the dielectric constant of medium.

10. To study the working of an Energy Meter.

11. Determination of unknown capacitance by flashing and quenching of neon lamp. 12.
Study the phase relationships between voltage and current using impedance triangle.

12. To study the resonance in series and parallel LCR circuits for different resistances and
calculate Q value.

13. Verify laws of electromagnetic induction and hence study the induced e.m.f. as function
of velocity.

Text and Reference Books:
1. B.Sc. Practical Physies, By C.L. Arora, S. Chand & Co.
2. A Laboratory Manual of Physics for undergraduate classes by D.P. Khandelwal



