
1" ; , ' - t

E NG iN E ERI f*G F I-{YSiES
sF i  152

Lecture'
Tutorial
Practical

:4
:1
:2

Year :  I
Part :  l l

Course Objectives:
To provide students a concept and sound knowledge of physics with the enrphasis in
present day applications to apply them in relevant f ields. The background of physics
corresponding to Proficiency certif icate Level is assumed.

1 Oscil lat ion (6 hours)
1.1 Physical  pendulurn

1 .1 .1  Bar  pendu lum
1'1'2 Interchangeabi l i ty  of  point  of  suspension and point  of  osci i lat ion
1.1.3 Minirnurn t i rne per- ioc in case of  physicar sendulum
1.1.4 Torsion pendulurn

1.2 Damped and Forcecl Oscil lation
1.2.1 Damped har-monic osr: i l lator
1,2-2 EifJerence bretween free and dar'ped oscii lator
1.?,3 Ener-gy in clamped oscil lation
1.2,4 Relaxation time
1.2.5 Foreed oscil laticrir ancl resonance
1.2.6 Sharpness of resonance

.1.2.7 Qual i ty factor

2 Acoustics

2.1 Inti.oduction
2;1.1 Threshold of  hear ing and loudness
2.1.2 Reverberation and reverberation time
2.1.3 Absorption coefficient
2 1.4 Sabine's Law
2.1.5 Condi t ions for  good acousi ics

2.2 Ultrasound
z.z. i  producr ion (oiezoelectr ic)  of  u l t rasound

{3 hours)

2.2.2 Test of structure and materials
2.2.3 Medical uses;



Heaf and Therrnodynamies i8 h+ui ,"}

3.  i  Quani i ty of  Heal
:  3.1 1 Calor i f ic  value of  Foods and Fueis

3 .1 ,2  Bornb Ca lor imeter
3 .1 ,3Spec i f i chea to fso i i i :Du long-Pe t i t |aw,E ins te in ' s law

3,2 irlature of Heat
3.2.1 Degree of  f reedom
3.2.2 Maxwell 's law of equipartit ion of energy
3.2.3 atornicity of gases
3 2 4 Vander-Waal's equation of rea! gases
3.2.5 Crit ical constants

3.3 Thermodynamics
3.3.1 Laws of Thermodynamics
3.3.2 Clapeyron latent heat equat ion
3.3.3 Entropy and Third law of therrnodynamics
3.?.4 Negative energy
3.3.5 Maxwel l 's thermodynamic relat ions
3.3.6 Gibb's free energy and phase transitions

3.4 Heat and Mass Transfer
3.4.1 Fourier's law of thermal conductirrity
3.4.? Use of therrnal conductivity in bLrilding sciences
3.4.3 Thermalresistance
3.4.4 Types of convection
3.4.5 Law of diffusion
3.4.6 Retation between Stefan's law and l{ewton's law af Ccoling
3.4.7 Pyrheliometer ancl Pyrometer

Optics

4.1 Geometrical optics
4.1.1 Lens seParat ion
4.1.2 Chromat ism in  lens combinat ion

(17  hou rs )

4.2 Interference
4.2.1 Interference in thin f i lms (reflected and transmitted l ight)

4.2.2 fr inges produced by a wedge-shaped thin f i lm

4.2.3 Newton 's  r ings (both ref lected and t ransmi t ted case)
4.2.4 Deterrnination of wavelength of l ight and refractive index of l iquid by

using Newton's r ings.

4.3 Diffraction
4.3.1 ln t roduct ion:  Fresnel  and Fraunhoi fer 's  d i f f ract ion
4.3.2 Fraunhof fer 's  d i f f ract ion at  s ing le s l i t
4 .3.3 ln tens i ty  d is t i - ibut ion in  the d i f f rac i ion pat tern due to  a s ing le s l i t
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4./ i  Poiar izat ion
4'4'1 ' lntroduction: double refi-action, l-. i ichcl pi: ism.(corrstruction ar,-d uses)
4.4.2 Retardai ion plate (cuarter and harf  v/ave oi"*r l -  

* i* l i , ,o,ur,  

, "0
circular polar ized l ight  ( theoret ical  and mathematical  explanatrcn)

4.4.3 Optical activity, specific rotaiion
4..5 Laser

4-5.1 lnt'oduction: Lasei and ordinary right, properties of raser
'4'5'2 Induced absorption, spontaneous and Stimulated emission, active

rnedium, popuration inversion, metastabre state
4.5.3 Pumping (types: optical, electrical, chemical and heating)
4.5.4 He-Ne laser, semiconductor Laser
4.5.5 Uses of laser

4.6 Fiber Optics
4.6.1 Introduction: propagation of l ight wave
4'6'z rypes of opticar f iber: step index and graded index
4-6.3 Fiber transmission - singre and murtimode, serf focusing,'acceptance angle and numerical aperture
4.6.4 Applications

Electrostafics 
(g hours)

5.1 Electr ic Field
5.1.1 Erectric f ierd due to a erectric dipole (arong a,xiar rinc and

equatorial tine)
5,1.2 Eleetric dipole in an external electric f ielcl
5.1.3 Electrie fierd due to rinear erectr-ic quadrupore (aiong axiar rine)
5.1.4 Electric f ield: a ring of charge, circular rinq and disc of charcyc

5.2 Electric Potential 
''r' -

5.2.1 Fotential due to electric dipole
5.2.2 Potential due to l inear quadrupole
5'2'3 potentiai due to continuous charge distribution, potential due to ring

of charge and disc of charqe
5.3 Capacitors

5.3.1 Cylindr:ical Capacitor
5.3.2 Charging and discharging of capacitor
5.3.3 capaciior wii ir , i ieiecii- ics: dielecrritrs 6fid Gauss iaw
5.3.4 H[gh intensi ty erectrostat ic f ierds:  ur"= ,nJ hu.urd.  (xerography,

Inkjet, precipitation) . \^ ,
t\
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{6 hours}
Electromagnetisn"l

6 .1 E!ec i rornagnel ic  tnducl ion

6 .1 .1  Fd radaY 's  l aws  i

6 .1.2 Induct ion and energy t ransformat ion

6.1 .3 lnduced eiectr ic f ield

6.1.4 Self- induction and rnutual induciion

6.1 .5 LR circuit

6.1 .6 Energy stored in a magnetic f ield and energy density

6 . l .T lnducedrnagne t i c f ie ld :mod i f iedArnpere 'S |awandd isp lacement
c.urrent

6.2 EddY Current
6.2 '1 Introduct ion
6.2 .2App l ica t ions : Induc t ioncooker ,E lec t r i cGu i ta r ,Meta lDetec torand

EddY Current Breaking

6.2-3 CYclotron and SYnchrotron

'  (6 hours)
Electrornagnetic waves

7.1 Maxwell 'sEquations
7.1-1 Differential and integr-al forms

7.1.2 conversion of Maxwell 's equations fronr integral fornr io differential

forniandcl i f ferent ia l formtointegral form
7.1'3 Maxwel l 's  equat ior is in c j i f ferer l t  i i iet l ia

ncn condu61i1-rg and conciucting medium and free

space
T.? .zp laneso lu t ionofwaveequat io i rs ,ampl i tudeofe lec t re rmagnet i t ;

Waves,speedofe|ectromagnet icWaves,rat ioofe|ectr icarrd
magnetic fietds

' 
7.2.3 ContinuitY equation

7.2.4 Energy transfer and Poynting vector' Radiation pressure

Photon and matter waves {6 hours}

8.1 Quantum PhYsics
B '1 .1 rnno**u"yo fc lass ica |nnechan icsancJr i seo fquan i t tmmgghan ics ,

Quantization of energY

Group velocity ano phase velooty' electrons and rnatter waves

7.2 APPlications
7.7"1 Wave equations

8 .1 .2
8 .1 .3
8 .1  4
8 .1 .5

de-Broglie wavelength, its applications

Heisenberg uncertainty pr inciple and i ts appl icai icns
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Wave funciions and its signif icance



8.2 Schrociinger wave equation
' .  8.2.1 Time dependent and independenl equai ton

B 2.2 Probabi l i tY distr ibut ion

8.2.3 one dimensicnal  inf in i te 'potent ia l  wel ! ,  part ic le in a box

B .2.4 Bairier tunneling (reflection anc transmrssion coefficient)

Tutorial
There shall be related tuioriais'exercises in class and given as regular homewoi'k

exercise. Tutorial can be as following for each specified chapters
(2 hours),|

t , Oscil lat ion
Physical  pendulum related numerical ,  tors ional  pendulum: determinat ion

of rnoinent of inertial and modulus of rigicli iy; minimum tinre period and

interchangeabil ity of point of suspension and point of oscil lation in bar

pendulum
Darnped harrnonic motion: amplitude and energy related problems,

energy loss and quality factor related prcblenrs

Forcehar rnon icmot ion :Amp| i tudeandresonance
problems
Acoustics

frequency related

(1 hour)

Reverberation time calculation by using sabine's relation, absorption

coefficient, total absorbing povver: calculation, intensity level related

Problems
3. Heat and Therrrrodynamics (2 hours)

Calculation of Calorif ic value, Einstein's law reiated probiems, lrdaxwetl 's

equipartition of energy relateci probtems fcr ntotro, dia and triatomic

molecule, calculation of crit icai consLattts, phase transition related

problerns, Newton's law of cooling related problems, change ln entropy

relatedprob|ems,Four ier 's lawoftherma|conduct iv i tyrelater iproblerts
(4 hours)

4. OPtics
Combination of lens related problems for calculation of equivalent focal

length, principal points, position of image, achromatism related problems

(for seParaiion and joined cases)

lnterference: interference in thin fi lrns, weclge shaped and Newton's rings

related Problems
Diffraction: Intensity distribution from single slit related and diffraction

grating related numerical
Polarizaiion: specific rotation, wave piates (quarter and half) related

5 .

proDlems

Optical f iber: Refractive index for core and cladding; Numerical aperature

and acceptance angle ca lcu lat ion 
(3 hours)Elect rostat ics 

r tent ia l ,  E lect r rc
Elecir ic dipole related problems for electr ic f ield and pc

dipoie in an exiernal electr ic f ield i 'elatecj probiem, eiecirtc quadru0oie

related numerical, problerns related to charged ring and disc for both

electr ic f ield and e!ectr ic poteniial,  calculaticn ..oi runierical i 'alue oi

2.



o .

cyi indr icai  capaci ior ,  determinat ion of  e ieclr ic f ie id,  Cispiacement vector

and polarizaiion vector in,case of dieiectric in a capacitcr :

Electromagnet ism (1 hour )
Determination of .self-induction of solenoid and toroid, r!se and decay
related problems in LR circurt, displacement curi-ent relaied numerical,

t irne period and maximum energy for an charged particle in cycloti-on

related problerns
7. Electrornagnetic Waves (1 hour)

Prove that velocity of electromagnetic wave is equal to velocity of light in
free space, intensity of electromagnetic waves related problenrs,

determination of rnaximum value of eleetric and magnetic f ields due to

electromagnetic wave, radiation pressure related problems

8. Photon and Matter waves (1 hour)
De-Broglie wavelength related problems, Heisenberg's uncertainty
related nurnerical, Energy states catculation for infinite potential well,
transmission coefficient related numerical in finite potential barrier

To determine the acceleration due to gravity and radius of gyration of
the given metal bar usirtg bar pendulum.
To determine the nrodr:lus of elasticity of lhe given material and

rnoment of inertia af the circular disc about the wire as an axis passing

throuEh its cetrter and perpendicular to its plane by using torsional
Pendulum
To determine the coetficient of thermal conduciivi iy of a bad conducl.or by
Lee's method
To determine the rnechanical equivalent of heat by civen method

To determine the wavelength of the sodium light usino Newton's rings
To determine the wavelength of sodium light using wedge-shaped method
To determine the wavelength of LASER light using diffraction grating

and hence determine the particle size of lycopodium power

To determine the focal length of two lenses when they are separated by

some finite distance
To determine the chromatic aberration of a convex lens between red and
blue colors
To determine ihe capaci tance of  the given capaci tor  by the methoci  of
charging and discharging through resistor

To plot the graph between frequency and current in LCR series'circuit

and'hence determine the quality factor oi the circuit
To study ihe growth and decay of current in LR circuit then determine tfre
gel f - inductance of  the given inductor

Practical
1 .

2.

i

,To determine the dielectric constant of ihe given rnaterialqri



Final exam
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