HEMCHEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PAT‘&’N m
B. Sc. PHYSICS - SEMESTER ~ 11
TYPE OF COURSE: MINOR DISCIPLINE SPECIFIC COURSE

PROGRAMME CODE: SCIUG101 COURSE CODE:SC23MIDSCPHY202
COURSE NAME: ELECTROSTATICS, CLASSICAL MECHANICS

Effective from June 2023 Under NEP - 2020

Total Credits: 02 Theory External Marks - 25
Teaching Hours per Week: 02
Teaching Hours per Semester: 30 anternel Iviarks -.23

Course Objective:

e To Leams the basics concepts and the law of electrostatics and electrostatic energy.
® To Learn the concepts of Simple Harmonic Oscillations and combination of SHM.
e To Understand the concepts of Damped & Forced Oscillations and its applications.

Course Outcome:
After the successful completion of the course students will be able to

e Understands basics concepts of electrostatics. Learns how to determine the charge of an electron.
¢ Learns the concepts of Simple Harmonic Oscillations and combination of SHM.
e Understands the concepts of Damped & Forced Oscillations and its applications.

:: Syllabus ::

Unit o Lect.
No. Content Credit | | 55

Electrostatics:-

Gauss’s law (4.21), Gauss’s law in Differential form (4.22), Gauss’s law
and Coulomb’s law (4.23), Important Examples on Gauss’s Law (only List):
when do Gauss’s Law apply? (4.24) Force on the Surface of a charged
Conductor (4.25), Electrostatics Energy in the medium surrounding the
charged conductor (4.26), Millikan’s Oil Drop Method for Determination of
Electronic Charge (4.29) (Related Examples & Problems) .
Unit- | Steady Current: Metal Electrode in an Electrolyte (8.1), Battery on open
circuit (8.2), Definition of EMF (8.3), Definition of Potential difference (8.4),| | 15
Current and Current density (8.6), Conservation of charge i.e., Continuity
Equation (8.8), Ohm’s Law at a point (8.11), Wiedmann and franz law (8.13),
The Relaxation Time (8.14) (Related Examples & Problems)

Basic Reference: Electricity and Magnetism By KK Tewari (S. Chand &
Company Ltd)
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Classical Mechanics: 5
Simple Harmonic Oscillations: Composition of two simple Harmomic

Motions along the same direction of the same frequency(2.8), Two|”
simple Harmonic Motions act upon a particle simultaneously having no |

phase difference but they differ in frequency by very small
amount(2.9), Composition of two simple Harmonic Motions acting
upon a particle simultaneously at right angles to each other, same
time period but different in phase(2.10), Lissajous figures(2.11),
Experimental determination of Lissajous Figures(2.12b & c).
(Related Examples & Problems)

Damped and Forced Oscillations: Motion Due to a constant force (3.2),
The Force acts for short time and to find its effect (3.3), A Particle
executing S.H.M. is acted upon by a harmonic force Fsinpt of

frequency P /27t (3.4), Motion in a resisting medium (3.5)

(Related Examples & Problems)
Pendulum: Compound Pendulum and Oscillations, Bar pendulum

Basic Reference: 4 Text Book on Oscillations, Wave and Acoustics by M.

Ghosh & D. Bhattacharya (S. Chand & Company LTD.)
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IOther References — Further Readings
Electricity and Magnetism by Mahajan and Rangavala

Electricity and Magnetism by Berkley Physics Course Voll 2
Waves and Oscillations By N. Subhramanyam & Brijlal (Vikas Publ. House Ltd, New Delhi)
Introduction to Classical Mechanics by R.G. Takwale & P.S. Puranik (Tata McGraw-Hill

Publishing Company Ltd.)
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(Effective from June 2023 Under NEP - 2020)
- TYPE OF COURSE CREDIT COURSE CODE

Minor Discipline Core Course (MIDSCP) 2 SC23MIDSC P PHY202

Teaching Hours per Week: 04 Hours for 2 Credit practical and Teaching Hours per Semester: 60 Hours

LABORATORY EXPERIMENTS
Minor Discipline Core Course (MIDSCP) Practical

Bar Pendulum: Determination of ‘K’ and ‘g’

Melde’s Experiment. T/L? constant

Find out Refractive Index of the prism using spectrometer.

To determine the ratio of magnetic moments of two magnets by using Vibrational Magnetometer.
To determine the magnetic moment of a given Bar magnet using Deflection Magnetometer in

- Gauss A and B position.

Numerical: Gauss Backward Interpolation Formula

Determination of self-inductance ‘L’ of Inductor.

Study of parallel Resonance with variable frequency and Fix capacity

P-N Junction diode as Full Wave Rectifier (i)Without filter. (ii) With Series Inductor Filter, (ii1)
With Shunt Capacitor Filter. Calculation of Percentage of Regulation.

10 Study of Parallel Resonance with variable capacitor and Fix Frequency

11 Decay of Potential across Condenser
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12 Study of Step Down Transformer. To determine Turn Ratio, % of Efficiency, Energy
- loss due to copper loss for a given transformer.
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