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PY1141: BASIC MECHANICS AND PROPERTIES OF MATTER
(36 HOURS-2 CREDITS)

Course Qutcomes:

CO. Upen completion of this course, students will be Cognitive PSO
| __No. e ableto Level Addressed
CO-1 Corrc}ale the knowledge 1.‘,211|1_(;l—'l‘:—(ﬂ;;(.|lc immediate Apply PSO — 1
experimental curriculum
CO -2 | Distinguish the dynamics of rigid bodies of different Apply PSO -1, 2,

shapes 4

Understand | PSO — |

CO -3 | Explain the implications of conservation laws

CO—4 | Interpret the flavor of classical ficlds from oscillations | Understand | PSO — 1,2
and waves

CO -5 | Handle the known problems in elasticity, surface Apply PSO 1,24

tension and viscosity in a more mathematically
rigorous way

MECHANICS (21 hrs.)

UNIT 1 - DYNAMICS OF RIGID BODIES (7 hrs.) (Book 1 Chapter 8)

Angular momentum and Moment of Inertia, Theorems on MI.- calculation of MI. of bodies of
regular shapes: thin uniform rod(revision) - ring(revision), disc(revision), annular ring, solid
sphere, solid cylinder and hollow cylinder - torque and angular momentum, KE of rotating and
rolling bodies - Motion of rigid bodies on an inclined plane, Determination of MI. of a flywheel

(Theory only)

UNIT 2 - CONSERVATION OF ENERGY (3 hrs.) (Book 1 Chapter 5)
Energy Conservation law- Work — power- Kinetic Energy — Work Energy theorem - Conservative

Forces - potential energy- Conservation of energy for a particle—energy function.

UNIT 3 - OSCILLATIONS (8 hrs.) (Book 1 Chapter 9)
Simple harmonic motion — Energy of harmonic oscillators-simple pendulum - mass on a spring -

oscillation of two particles connected by a spring- compound pendulum - interchange ability of
suspension and oscillation points-collinear points-conditions for maximum and minimum periods

- Determination of g using symmetric bar pendulum (Discussion only).

UNIT 4 - WAVES (3 hrs.) (Bookl Chapter 2)
Mechanical and electromagnetic wave motion- General equation of a wave motion-expression for

a plane progressive harmonic wave- energy density for a plane progressive wave.
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BOOKRS PFOR STUDY:
Mochanies 1. C. Upadhyaya and Ram Prasad, S. Chand Publications, 2017

|
' Mechanics: T 8. Hans and S, . Puri, TMH, 2ndEdn. o
Plements of Properties of Matter: D.S. Mathur, S. Chand Publications,2014

k|
4 Pundamentals of Physics: Halliday and Resnick, Wiley India Pvt. Ltd.,2006,

BROOKRS FOR REFERENCE:
L. Properties of matter; Brijlat and Subramaniam, S. Chand & Co.,2004
2 Pranciples of Physies: PV, Naik, PHI, 2010

FOPICS FOR ASSIGNMENTS /DISCUSSION IN THE TUTORIAL SESSION (SAMpy
I, Physics-The fundamental science-historical development of mechanics-some
tmplications of the principle of mechanics-The scope of mechanics.
2. Lite of eminent physicists- Newton, Einstein, C.V. Raman, Edison.
A, Study of Young's modulus for different types of wood.
L. Study of variation of surface tension for different detergents.
Study of viscosity of different types of ink and to arrive at knowledge of its fluidity.

“r

6. Wide applications of Bernoulli’s equation,

. Variation of surface tension with temnerafin.
tenston with temperature by Jacger’s method

“ud
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PY 1241: HEAT AND THERMODYNAMICS

(36 HOURS-2 CREDITS)
Course Outcomes:

%O. .Upon completion of this course, students will be Cognitive | PSO

0 able to Level addressed

CO -1 | Compare thermal conductivity of various types of Analyse | PSO-1
co.nductors and explain the radiation of heat.

CO -2 | Differentiate between various thermodynamic Analyse | PSO-5
processes.

CO -3 | Judge the efficiency of engines by comparing the Evaluate | PSO-1,5
pe_rf(_)nnance of various vehicles

CO -4 | Distinguish entropy and available energy in various Analyse | PSO -1
thgrmodynamic processes

CO -5 | Differentiate between various phase transitions Analyse PSO -1, 5

UNIT 1 - TRANSFERENCE OF HEAT (10 hrs.) (Book 1)

Thermal conductivity — determination by Lee’s disc method for bad conductor — radial flow of
heat, cylindrical flow, thermal conductivity of rubber — Wiedmann Franz law — Radiation of heat
- Plank’s law — Black body radiation — discussion of black body radiation curve - Stefan’s law,
determination of Stefan’s constant — Solar constant, determination of solar temperature

UNIT 2 - THERMODYNAMICS (18 hrs.) (Book 2)

Zeroth law and first law of thermodynamics — first law in differential form — Thermodynamic
processes — Expression for work done in isothermal and adiabatic process — Application of first
law to specific heat and latent heat — reversible and irreversible processes — Second law of

thermodynamics — Clausius and Kelvin statements — Carnot’s engine — Principle of refrigerator —
working and efficiency — Otto engine and Diesel engine — working and efficiency

UNIT 3 - ENTROPY (8 hrs.) (Book 2)

Definition of entropy — change of entropy in reversible and irreversible cycle — Clausius inequality
and second law of thermodynamics —Carnot’s theorem- entropy and available energy — entropy,
probability, and disorder — Nernst theorem and third law of thermodynamics — Phase transition —
phase diagram — first and second order phase transitions (qualitative idea) — Clausius — Clapeyron
equation

BOOKS FOR STUDY:

1. Heat and Thermodynamics: D. S. Mathur, S. Chand & Sons, New Delhi (1995)
2. Heat and Thermodynamics: Brijlal and Subramaniam, S. Chand &Co.

BOOKS FOR REFERENCE:
27

s'fa'?nf, ACE Scanner



o

N N ROV, NOw '\}!t‘ lllffl"llmiﬂi‘IZ!] ””hli\-h
‘ BRLLY Y
. 5 | "
v Lhill, New Delhi (2007 \u‘
Roscn Pubhishing (;r’f"u;)
) Iy
C,

. oo PARL © ¢ { b y "\\‘;
AT \

;\\ 8 LY (S lSl\\ N \'L‘(;ln\

oxn M Soonat |
he

s bload and 3‘?zmz:\\€m;um \
X E.i.c»-::; and Thermoadd nanies ROse LMt arthy,
L ‘!‘\"“"\ . L \ ; " Y o , '\\
¢ Phormody namies anenie Thootd and Spagistical ihcmwl‘i}'IHHHH«‘\- F.o W, Seare |
‘ Publishing Company. ard Hdn 1975) ) a“d(;
& (O N s ; ,

I Sahagey, Lddisons Wiy
1’ Se 'y siess L

Nronds ~ 1 Babu, S, ( hand

01

)

. |}
S Mg

D COURSES

Py 1341: INDUSTRY BASE
A\CH COURSE)

(& HOURSS CREDITS FOR E




i ! / f\,,"' /\" f()"; /‘;,r-(‘;
. “l'N”N“lﬂl T 0L e ‘AI,INH”ZHM‘, ‘ fit¢ fap
! pEEIGN

4 ¢ nauk )

Py (P

(A4 HOURE

e Oufeomes: ‘ ‘;
Coupse Oul P Wil he ( upnitive P
O tpon completion of (his comrpe, #H ' veved | agg”
. e (o { O3,
Na nh | y
' o efed f”(,;ﬂt [l‘ll(h?l,ﬂi;ﬂ}(j ( [ ¢
co ol l)rslm;.‘vm:xlnIu-.twunnlh-: P ve and et ve G | 'y
compancHe ( inderstand ; P
CO -2 | dentify electronic components - Apply b
€O -3 l\’cc”um“""“'m"”‘“m and e,l«:(;lllnll(l’“”"m")‘ Jefronio (nderstand {w; <]
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CO A4 | Desipnand constriet simple clectrical 4 | - §

cirouits
i 1P Jf NTAS Ny
UNET | - MAJOR ELECTRONIC COMPONENTS FOR INS] RUMENTATION (14,

(Book 1 Chapter 7)
B, PASBIVE and active components, (apacitor-t ypei-Characy,.,,

i and colow coden-P-M - Junction diodesSorymn |

Types of electronic component
ging multimeter- Pransistor: principle and vy,

and codes- RcriiHl()l"—ly])CH%ZINII'HC(Ol'iﬁli(
FeVerse characteristics-T'esting diodes u
Different types of transistors,

UNIT 2 - FAMILIARIZATION wiri K
Chapters 3,4,5)

Comparison of A.C voltage and D.C voltag,
Flectrical resistance and resistivity- Laws of res
voltage divider - Flectric circuit= Load resistance
resistance- Open and short cirenits- Kirchhofl’s laws.

UNIT 3 - ELECTRICAL AND LLECTRONIC INSTRUMENTS (QUALITITATIV
STUDY ONLY) (12 hrs.) (Book 3 Chapter 11 and Book 2)

Solders, flux and soldering technique - Rheostat Potentiometer — Galvanometer Thermoconpls
_ Blectric tester — Flectric shock and Farthing system- LED and types of 11— Solar ccll

[ BCTRICAL CIRCUITS (12 hrs.) (1

o MG and peak value of AC signal — Ohm'sly,
istance in series and parallel circuits S
and load current- Power dissipation in 4,

UNIT 4 - CIRCUIT DESIGN (16 hrs.) (Hands on training) To be Delivered as contact lecturt
hours, laboratory practices, seminars efc. Not for Ind Semester Kxamination. Only fir
continunous evaluation through practice tests, assignments viva ete

al . . i J (l )() Cl' S ) )l S i ) sapaci ;€ '

Make a two-socket electric extension board, LED circuit design
Carey Foster’s bridge ~ Resistivity, Potentiometer- Resistivity

32
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UNIT T MAJOR BLRCTRONIC COMPONENTS FOR INSTRUMENTA (14 hra)
(Book 1 Chapter 7)
Py pes of electronie components, passive and active components, C “')"C”;()Hy Pcsrch;.raue'f“(?&
and codess Reststorypes-characteristics and colour codes-P-N Juncll(,’" 'dIOC e ;orwa,ll;. At
reverse: characteristios- Lesting diodes using multimeter- Transistor: principle and working —
Iitfevent tvpes of transistors,

UNIT 2 - FAMILIARIZATION WITH ELECTRICAL CIRCUITS (12 hrs.) (Book 1

Chapters 3,4,5)

Comparison of A,C voltage and D.C voltage—- R.M.S and peak value of A.C signal — Ohm’s law -

Blectrical vesistance and resistivity- Laws of resistance in series and parallel circuits — Series

voltage divider - Plectric cireuit- Load resistance and load current- Power dissipation in the

resistance- Open and short circnits- Kirchhoft's laws,

UNIT 3 - ELECTRICAL AND ELECTRONIC INSTRUMENTS (QUALITITATIVE

STUDY ONLY) (12 hrs.) (Book 3 Chapter 11 and Book 2)

Solders, flux and soldering technique - Rheostat — Potentiometer — Galvanometer — Thermocouple

— Electric tester — Electric shock and Earthing system- LED and types of LED—- Solar cell

UNIT 4 - CIRCUIT DESIGN (16 hrs.) (Hands on training) To be Delivered as contact lecture

hours, laboratory practices, seminars etc. Not for End Semester Examination. Only for

continuous evaluation through practice tests, assignments viva etc.

Design and construction of variable de power supply (0-12V) using diodes, capacitors and IC

7812)

Make a two-socket electric extension board. LED circuit design

Carey Foster’s bridge — Resistivity, Potentiometer- Resistivity
32
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Experiment to verify

a) Kirchhoffs voltage law
b) Kirchhoffs current law

Experiment 10 study time domain transient response of RC circuit.,
Common emitter con

Transistor characteristics:
guration, Transistor characteristics: Common ba

se configuration
Clamper circuits

a) Positive clamping circuits
b) Negative clamping circuits

Clipping circuits —

to observe the clipping waveform in different clipping configuration.
Design and verification of transistor potential divider bias circuit.
BOOKS FOR STUDY:

A text book of Applied Electronics, Dr. R. S. Sedha, S Chand and company Ltd.
Basic electrical engineering: 1. Anwani, Dhanpat Rai and Co,
Principles of Electronics, V.K. Meh

ta and Rohit Mehta, S. Chand Publishing
Electronic instrumentaﬁon, HS. K

alsi, Mc Graw Hill Education, 37 edn.
Digital Electronics, C. Chinnapu

Reddy, Radiant Publishing Houser, Hyderabad
Practical Electronics: Components and T

echniques: Components and Techniques, J. M.
Hughes, O'Reilly Media

~

Basic Electronics, B. L. Theraja, S Chand & Co Lid
8. A Practical Approach to Analo

g and Digital Electronics, K G Raval, Oxford Book
Company.




PY 1441: ELECTRODYNAMICS
(54 HOURS-3 CREDITS)

CO Course Qutcomes Cognitive | PSO No.
No. Level
COI | Identify the principles of electrostatics and apply it to the | Apply PSO — |
: solutions of problems relating to electric field and electric PSO -6
potential, boundary conditions and electric energy density
CO2 | Identify the principles of magnetostatics and apply it to the | Apply PSO -1
solutions of problems relating to magnetic field and PSO -6
magnetic potential, boundary conditions and magnetic
energy density
CO3 | Recognize the concepts related to Faraday ‘s law, induced Understand | PSO -]
emf and Maxwell‘s equations.
CO4 | Compare the properties of electromagnetic waves in | Apply PSO -6
vacuum, and matter
CO5 | Analyse the growth and decay of transient currents in | Understand | PSO -6
different electrical circuits
CO6 | Compare the properties of different ac circuits Apply PSO -3, 6
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Maxwell’s Equation, The Poynting Vector, The Poynting Theorem (Derivation not requirad),

" UNIT 5 - TRANSIENT CURRENTS (6 hrs.) [Book 2 Chapter 12]

PEm——
SRS

“
\ll‘( l .‘ s A
™. ‘l‘

UNIT 1 RERCTROSTATIC FIFLD (1 ‘ \
\ WICTROSTATH o freld, confumous distiibution (\\c\\:\’u\n\
“h\.“l‘ 1 . (o SO S\ (‘1‘1““[‘\\ (‘h“‘
g,

Flectiie field Introducnon, Conlomby's aw, me Oetd due

. . o Ve T NTecte

CRUSSTS Taw, Intepral torm of Gauss's law, !l;‘ tween B and V.
o . o . . Yalatton e » fary conditions < -

Dristribution, Fleetie Potential Energy. ‘“m“‘, seae distribution. Boundary conditions Satisfigg

Y 3 3 5 N N " . s Chi 'E\ s NI N ~ 2

Fleld 1 mes, Potential Fiergy of a continious ¢ ¢ Fauation Potential at the ceatre ot y Shhere i

by an 1 tectrostatic Field, Poisson's and | aplace’s Fquattath

Fquipotential Surfyeeg ";H
bt

a charge tree region, .1 Chapter 8. 9]
UNIT 2. ELECTRIC FIELDS IN MATTER (10 hrs.) |Beok ¥

.« Material. Bound and Free Chgpan.
Polar ang Noupolar molecules, Polarization P in a Diclectne r\lﬁh;‘:‘::w‘\\ll\f Polanized S&‘-hcrc“l\\:\\
Bound Charge Density and Polarization, Electric Field due toa ‘l m‘lms‘ of displacement \L:j\
and eylindrical diclectric, Digplacement Field, G““SS‘S‘ faw ,‘-lt o -
Boundary conditions, Displacement Vector in a Linear Diclectnic.

, NETIC JCTION (10 hrs ~
UNIT 3-MAQG] ETOSTATICS AND ELECTROMAGNETIC INDUCTI ( 8.} | Book
I Chapter 12, 13, 15, 17]
The Biot- Savart law, Ampere’s force law (revision), Maguetic field due t-:) a stiza‘i%:““ bl’{m\ﬁ}li of
a wire, force between two current carrying wires, Divergence of B, A‘mpc{ % B i 1%1&51:1{ torm,
Applications of Ampere’s law, Boundary conditions on B, Magnetic Vector Potential Faradav'y
law, Induced Electric field, Integral form of Faraday’s law, Induced emf.

UNIT 4 - ELECTROMAGNETIC WAVES (12 hrs.) [Book 1 Chapter 19, 20, 23, 25)

Electromagnetic waves, General Properties of EM waves, Energy in EM waves, Complex
representation of EM Waves, Maxwell’s equation in Material Medium, Linear Electric and
Magnetic Materials, Displacement Current, Boundary conditions on Fields across a Surface.
Reflection and Transmission of EM waves (Normal Incidence only).” 7

Growth and decay of current in LR and CR Circuits-Measurement of high resistance by leakage-
Charging and discharging of a capacitor through LCR circuit.

UNIT 6 - ALTERNATING CURRENT (6 hrs.) [Book 2 Chapter 13]

AC through series LCR (acceptor circuit) and
Power in AC-power factor.

BOOKS FOR STUDY:

parallel LCR circuit (rejecter circuir)- Q- facter,

1. Classical Electromagnetism: H. . Verma, Bharathj Bhavan Publishers
2. Electricity and Magnetism: S Murugesan, Chang & Co
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