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I SEMESTER T PHYSTCS

DSCI-PHYl04T: lVlE(lllANICS AND PROPERTIES OF MAT'TER
(Credits: Thcory-04) 48 Hours

Cou [se learning Objectives

a. To grasp the concept of relative motion and how different observers perceive the motion
ofobjects diftbrently depending on their frame ofreference.

b. To grasp the fundamental properties of rigid bodies, including rnass distribution, centre of
mass, and moments of inertia.

c. Understand the laws of gravitation and their applications to planetary motion and celestial
mechanics.

d. Investigate mechanical properties such as elasticity, plasticity, hardness, and toughness.
e. Understand how surface tension and adhesive forces interact in capillary tubes.

Course Outcomes
a. lnsight into the nature of inertial and non-inertial ftames and their implications for physical

laws.
b. tnsight into the interactions betrveen forces, torques, and the resulting motions ofrigid bodies.
c. Gain a deep understanding o[ Newton's universal law of gravitation and its applications in

predicting the gravitational tbrce between two masses.
d. Ability to analyze and solve complex problems involving surfhce tension.

UNI't-l: FRAME OF REFERENCIT (12 hrs)

Inertial frames, Galilean transfonnation equation(derivations), Invariance of Newton's laws under
Galilean transformations, Invariance of the laws of conservation ol momentum and energy under
Galilean transformation, non-inertial Frames and Fictitious Force (In Brief), Rotating Frame of
Ref'erence, Concept olthe Coriolis force and mention of its expression its expression.

DYNAMICS OF SYSTENI OF PARTICLES
Center of mass - General expression; Nelvton's law for a System of particles; Linear lnomentum for a
particle and a system of particles. Conservation of linear momentum-system with varying mass,
Motion of rockets; v€locity and acceleration of single-stage rocket and multi-stage rockets
(qualitative), contribution and achievements of India in rocket technology (qualitative), Elastic and
lnelastic collisions (only 2D) Problems.

UNIT-2: RICID BODIES (12 hrs)

Rotational motion about an axis, Angular momentum, Relation between torque and angular
momentum, Rotational energy. Theorcm on moment of inertia: Perpendicular and parallel axis.
Exampll's of nroment ot'inertia: Mornent of inertia of lamina, MI of Disc and MI of circutar ring, Fly
rvhcel, Theory ofcornpouncl pendulum and detenrination of 'g' by compound pendulum. problems

UNIT-3: GRAVITATION AND TLASTICITY (t2 hrs)

NeMon's laws of gravitation, Motion of a particles in a central force field (rnotion is in a plane,
angular momentum is conserved, areal velocity is constant). Kepler's Iaws (statertent only).satellites
in a circular orbit and applications. Ceosynchronous orbits, weightlessness. Basic ideas of global
positioning system (CPS).
Hooks law-Stress-strain diagram-elastic moduli-relation benveen elastic constants-poisons ratio-
expression tbr poisons ratio in terms ofelastic constants-wolk done in stretching and work done in
twisting a rvire-tivisting couple on cylinder-Determination of rigidity modulus by static torsion-
Torsional pendulum,

UNIT-4: SURFACE TENSION AND VISCOSITY (12 hrs)

Surfirce tension: Review of basics of sLtrface tension. Pressure difference across a liquid surface:
Excess pressttrc inside a spherical liquid drop and excess pressure inside a soap bubble. Derivation of
the relation betwcen rtdius of curvature, Pressure and surtace tension. Angle of contact: Case of two
liqLrids in contacl willr euch ,;ther and with air, Case ofsolids, liquid, anci air in contact, Theory ofrise
of liq uid in capillary tLrbc.



{

Viscosity: Viscosity of a liquid, Expression for co-efficient of viscosity, Expression for criticaL
velocity, Significance of Reynolds's number. Derivation of Poiseuille's equation. Experimental
determination of co-efficient of viscosity for a liquid by Poiseuille's method, Motion of a spherical
body in a viscous medium: Expression for co-efficient of Viscosity from stokes law.

References:

l. Mechanics by D S Mlthur.
2. Mechanics by J C Upadhyay.
3. Properties of matter by D S Mathur.
4. Propenies of matter by Brijilal and Subranranyam.
5. Physics: Resnick, Halliday & Walter, 9'h edition, 2010, Wiley.

DSC-PHYIO.IP: MEACHANICS AND PROPERTIES OF NIATTER
PRACTICAL-I

(Credits: Practicals-02) 24 Hours
Note : Each experiment is of 2 hrs duration.

o Two prrctical sessions pcr neek.
. Minimurn of l0 experiments are to be carried out.

Lab experiments
l. Measurements of length (or diameter) using Vernier calipers,
, Screw gauge and travelling microscope.
2. Determine the height ofa building using sextant.
3. Determine the moment of inertia of flywheel.
4. Detcrmine the young's modulLrs by unilonn bending method.
5. Determine the modulus of rigidity of a wire by Maxwell's needle.
6. Dctcrmine thc clflstic constants of a wire by Searl's method.
7. Dctennine g by bar pendulurn (L VS T and).
8. Determine g by bar pendulurr (LZ VS LT2).
9. To determine g by Kater's pendulum.
10. Verification ofparallel axis theorem.
11. Study the motion of spring and calculate, a) spring constant, b) value ofg
I 2. Verification of perpendicular axis theorem.
13. Moment of inertia of an irregular body.
14. Young's modulus by cantilever - load Vs depression graph.
15. Interfacial surface tension.
16. Co-efficient of viscosity by Stoke's method.
I7. Surface tension by capillary rise method.
18. Co-efficient of Viscosity by Poiseuille's method.
19. Assignment I
20- Assignment 2

REFIiREN('I.]S:
l. Ixperirrental Phlsics- Nl r\ llippargi.
2. Erpc'rirnental Ph1'sics- Cadarl and Hiregoudar.
3. Practiccl Physics- C L Arora.
4. Advanced Practical Physics- Worsnop and flint.
5. Practical Physics- Cupta antl Kumar vol.l and vol.2

l
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lt-SEMESTER: pHySICS
DSC2.PHY2O4T: ELECTRICITY AND MAGNETISIVI

(Credits: Theory-04) 48 Hours
Cou rse lea rning objectives

a. To grasp the basic concepts ofvectors and vector opcrations: such as addition, subtraction,
scalar rnultiplication, dot product, and cross product.

b. To grasp the natrre of the electric charge, Coulomb,s law, and the electric field concept,
c. Leam about the origin and properties ofrnagnetic fields.
d. understand Faraday's law and horv a changing magnetic field can induce an electromotive

fbrce (EMF).
e. Maxwell's equations uni! the concepts ofelectricity cnd magnetism into a single framework,

showing that they are two aspects ofthe same phenomenon: electromagnetism.

Course outcome
a. Understand the behavior and properties ofvector fields in various physical contexts.
b. Achieve a deep understanding of electrostatic principles and their applications in real-world

scenarios

c. Achieve a deep understanding ofthe properties and behavior of magnetic fields.
d. To know the principles and applications of electromagnetic induction in various contexts.
e. To understand the nature of EM waves and propagation.

UNIT-I: (12 hrs)
Vector Analysis: Review of vector algebra (Scalar and Vector product), gradient,
divergence, curl and their significance, Qualitative approach on vector Integration, Line,
surflace and volume integrals of vector fields, causs-divergence theorem and stoke's
theorem ol vectors (statement only).

Electrostatics: Elcctrostatic Field, electric flux, Gauss's theorem of electrostatics.
Applications olcauss thcorem- Elcctric ficld due to point chargc, infinite line ol chargc,
unitbrmly clrarged spherical shell and solid sphere. Electric potential as line integral of
clectric tleld, potential due ro a point charge, capacitance ofan isolatcd spherical conductor.
Parallel plate and spheric'al condcnser. Energy per unit volume in electrostatic field.
Dielectric medium. Polarization, Displacement vector, Gauss's theorerrr in dielectrics,
Parallel plate capacitor completely fillcd rvith dielectric,

UNIT-2 (12 hrs)
Magnetic properties of Materials: Brief Introduction of dia-para-lerro magnetic materials,
Magnetic intensity, magnetic indr-rction, and permeability, and magnetic susceptibility,
explanation ol'n.ragnetic nraterials, pxrarnagnetic susceptibility-Curie lalv, and Hysteresis loss
oi energy.

Magnetisnr: Magnetostatics: Biot-Savart's law and its applications-straight conductor,
circular coil, solenoid carrying current, Divergence and curl of magnetic tield, Magnetic
vector potential, Ampere's circuital law.

NI agnc,tic lield and Forco:
e\pl cssirrn lirl llull El'lect.

Magnctic lbrce on a current carrying conductor, Hall Ettect and

3
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UN|T-3 (12 hrs)

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

Maxwell's equations antl lilectromagnetic wave propagation: Equation of continuity of
cu|rent, Displacement ctlrrent, Marrvell's equations, Poynting vector, sncr8y density in

clcctronragnetic field, electrornagnetic wave propagation through vacuttm, traltsverse nature

o1' EM waves, polarization.

UNIT-4 (12 hrs)

DC Circuit analysis: C'oncept of current and voltage sources, Kirchofls Current and

Voltage law, Principle of Duality (voltage and Current sources equivaleuts), Thevenin's
theorem, Superposition theorem, Reciprocity theorem and Maximum Power transler theorem.

Transient Currents: Grorvth and decay of charge in RC circuit, Growth and decay of
current in series LR circuit, decay ofcharge in series LCR circtrit.

Alternating currents: Review of basic definitions. LCR Series circuit to sinusoidal

voltages, impedance by using only j operators - series resonance, Q lactor and bandwidth -
qualitative explanation of LCR parallel circuit.

Reference:
I . Electricity and Magnetism, D.C. Tayal, 1988, Himalaya Publishing House.

2. lntroduction to Electrodynamics, D.J Grifliths, 3'd Edn, 1998. Benjamin Cummings'

3. Electric networks by B.L. Theraja

4. Electricity and Magnetism, K.K' Tiwari
5. Electricity and Magnetism, by Brij Lal and N Subrahmanyam.

6. Electrioity and lvlagnetism, by Khare and Srivastava.

DSC2-PHY204P: ELECTtIICITY AND MAGNETISIVI-PRACTICAL-II
(Credits: Practical -2) 24 Hours

\ote
o Each experiment is of 2 hrs duration'
o Trvo practical sessions pet rrcek.
o Ntirrimurn oI l0 experintcrlts art to be carried out.

L To use a Multi-meter tbr measuring (a) Resistances, (b) AC and DC Voltages,

(c) DC Currents.

2. Ballistic Galvanometer: Pointer galvanometer/Spot galvanometer

i) Measurement of charge and current sensitivity

ii) lvlcasurernertt of CDR

iii; Determine a high resistance by Leakage Method

iv) To deter-mine Self Inductance of acoil by Rayleigh's Method

3. To compare capacitances using Dc'Sauty'b bridge

1



4. Measurement ol'llcld strength B and its variation in a Solenoid (Deternine dB/dx).
5. To study the Characlcristics ofa Series RC Circuit.
6. To study the series LCR circLrit and detennine its (a) Resonant Frctlucncy

(b) Quality Factor.

7. To study a parallel LCR circuit and determinc its (a) Anti-resonant lrequency
and (b) Quality lactor.

8. To deterrnirrc a Lorv I{csistance by -potentiometer
9. To verifo the Thevenin's and Norton's theorem.

10. To verify the Superposition, and lylaxirnum Pon'er Transf-er Theorenr.
ll.l'o detenrine Sc lf'-irrductance ol'a givcn coil by tLsing Anderson's bridge
12. I'o dete rrninc [. lirr two dif felent values by ctlLral voltage methocl.

13. To detcrnrinc C li)r two dil't'erent values by eclual voltas.e ntetllod.
14. Verificatiorr of Faratlay's larvs.

15. Assignment-l
16. Assignment -ll
17. Assignrnent - III
18. Assignnrent IV
19. Assignncnt - V
20. Assignrnent VI

References:
L Advanced Practical Physics for students, B. L. Flint & H. T. Workshop.

1971. Asia Publishing House.

2. Engineering Practical Physics, S. Panigrahi & B. Maltick,20l5,
Cengage, Learning lndia Pvt. Ltd.

3. Advanced level Physics Practical, Michael Nelson and Jon M. Ogbom,4'h Edition.
Reprintcd 1985. Heinemann Educational Pr.rblishers.

4. Practical Physics- C. L. Arora, Hamam and Singh.
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