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I Year - II Semester ENGINEERING PHYSICS LTPC
4003

OBJECTIVES: Physics curriculum which is re-oriented to the needs of Circuital
branches

of graduate engineering courses offered by INTUniv.Kkd. That serves as a transit to
understand the branch specific advanced topics.

The courses are designed to:

* Impart concepts of Optical Interference, Diffraction and Polarization required to
design instruments with higher resolution - Concepts of coherent sources, its realization
and utility optical instrumentation.

* Study the Structure-property relationship exhibited by solid crystal materials for their
utility.

* Tap the Simple harmonic motion and its adaptability for improved acoustic quality of
concert halls.

* To explore the Nuclear Power as a reliable source required to run industries
 To impart the knowledge of materials with characteristic utility in appliances.

UNIT-I

INTERFERENCE: Principle of Superposition — Coherent Sources — Interference in
thin

films (reflection geometry) — Newton’s rings — construction and basic principle of
Interferometers.

UNIT-II

DIFFRACTION: Fraunhofer diffraction at single slit cases of double slit, N-slits &
Circular Aperture (Qualitative treatment only)-Grating equation - Resolving power of a
grating, Telescope and Microscopes.

UNIT-III

POLARIZATION: Types of Polarization-production - Nicol Prism -Quarter wave
plate

and Half Wave plate — Working principle of Polarimeter (Sacharimeter)

LASERS: Characteristics— Stimulated emission — Einstein’s Transition Probabilities-
Pumping schemes - Ruby laser — Helium Neon laser.
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UNIT-1V

ACOUSTICS: Reverberation time - Sabine’s formula — Acoustics of concert-hall.
ULTRASONICS: Production - Ultrasonic transducers- Non-Destructive Testing —
Applications.

UNIT-V

CRYSTALLOGRAPHY & X-RAY DIFFRACTION: Basis and lattice — Bravais
systems- Symmetry elements- Unit cell- packing fraction — coordination number-
Miller

indices — Separation between successive (h k 1) planes — Bragg’s law.

NUCLEAR ENERGY - SOURCE OF POWER: Mass defect & Binding Energy —
Fusion

and Fission as sources — Fast breeder Reactors.

UNIT-VI

MAGNETISM: Classification based on Field, Temperature and order/disorder —
atomic

origin — Ferromagnetism- Hysteresis- applications of magnetic materials (Para
&Ferro)..

DIELECTRICS: Electric Polarization — Dielectrics in DC and AC fields — Internal
field —

Clausius Mossoti Equation - Loss, Breakdown and strength of dielectric materials —
Ferroelectric Hysteresis and applications.

Outcome: Construction and working details of instruments, ie., Interferometer,
Diffractometer and Polarimeter-are learnt. Study Acoustics, crystallography magnetic
and

dielectric materials enhances the utility aspects of materials.

Text Books:

1. A Text book of Engineering Physics — by Dr. M.N.Avadhanulu and
Dr.P.G.Kshirasagar,

S.Chand & Company Ltd., (2014)

2. Physics for Engineers by M.R.Srinasan, New Age international publishers (2009)
3. Engineering Physics by D.K.Bhattacharya and Poonam Tandon , Oxford press
(2015)

Refference books:

1. Applied Physics by P.K.Palanisamy , Scitech publications (2014)

2. Lasers and Non-Linear optics by B.B.Laud , Newage international publishers (2008)
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A2 01 the Resaodvang power of a gratimg m its Girst onder is D000, it resoly ing poswer m secomd onder i+ B L

8.3 The vonvept of Resolving Power s mvented by Rayvleigh

34, Dhur eye can see e chose objects as separated onby of the angle subtended by them at the eve is greater than
& mbieifies

3 5. The method of secing two close objects as s puarate wsing somee oplcal mstrament i< callsd Resolation

35, Spectral resals W ot s Lk

3 0. The expression lor resolvimg power of a grating is Ldl = Na

3T For Pelescope resolving power s /1,22 3

38 For microscope Resolving power s 2ANA 7 b (NA © Numerical Aperture)

39, Maximum numbser of orders possible with the grating s alwavs an Integer

§0. Polarization ol light 15 exidence b Transyerse wave aature of hight

G 1. The phenomenon causing polareeation ol Light 15 Double relrastion

4 2. Polarization of hight conclusively proves that Light waves are transverse

i1 When the angle of meidence for O-ray on the Canada balsam is greater than the eritical angle, then the phenomemn
takes ploce is Total internal reflection

4. Inelliptically polanieed hight Amplitude of vibrations changes in magnitade and direction

45 Nicol prism s based on the action of Double refraction

&b, The phenomenon of double refraction s alse called as Rirefringence

47. Canadda balsam acts as a rarer mediam Tor O Ray

48, I xample for umanial covstal is Topaz

9. The line which s passing through the blunt comers of the crystal 1s called Optic axis

B0, 11 an electron excites from lower state 1o higher state then the process s known as absorption

§£1. Which process does not require the inducemment of energy sponlanecus emission

% 2. CUoherent Light is emunied by stimulated emission
$.X The hife time of ground state 15 infinite
410N & N are populations of energy states |, & | respectively in @ system and Eo =k then condition Tor popu
Inversion will be Ny < N,

5. Spontancous emission s postulated by Bobr

%6, Stimulated emission 15 postulated by Einstein
57. The population of the varous encrgy levels of a system in thermal equilibrium is given by Boltzmanns distrit

law
wH. The lasing action s possible only 1f there 15 population inversion
59, Emission of photon when an chectron jumps from higher energy state to lower energy state due 1o interaction ¢

external energy is called siimulated emission

0. Among the following laser sources which source will give visible hight radiation He-Ne laser
(1. In He-Ne lasers, the ratio of He Ne minture 1 10:1

(2. Which of the following emits pulsed mode laser” Ruby laser

&}. The doping percentage of chromium in Ruby s 0.05%

4. In ruby laser the fNash lube contains Xenoa gas

(&, In He-Ne laser, the emission takes place from which atoms” Ne atoms
B

. The wavelength of adiation emitted by Ruby laser i« -6943 A
&, The pumping process used in He-Ne gas laser is Flectric discharge

®. The pumping process used in Ruby laser is

1) Optical Pumping

P. The colour of laser radiation that comes out of He-Ne laser s
z) Red

9. The light is guided through transparent glass fibers by

-) total internal reflection

0. Total internal reflection takes place only when the light travels from
7) denser to rarer medium
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_ EMGINEERING PHYSICS MODEL BITS
:' T3 light vay wavels a distance of s in & medium obrefeactive imdex b, the equivalent distznce in air mediom is ps
<. The sozp Lubbl appears multcolourcd when exposed tnwhite Hahi
3 in n_n:l-:r thvat & shin 1l of il Noatiag on the suiface of witer should shew colours dee to interference. the thickness
[the ail film should be af U erder TOBO0 A
-‘l_. Relleeed light interference s complimentary 1o tmnsmitted lighs interference
S The path difTerence in vase of 2 this film of thickness 1 and relractive indey when exposed to monochromatic fight of
avelengtlh & is 2ptcwsr- (102
6. The eandition for constructive inerlerence in case of a thin plane garallel film in reflected svstem is 2pteosr=
WL
7. The condition destructive imerference in case oFa thin planc paraliel film in reflected system is Zptcosr = o,
8. When a thin Gim of 01l or soaf bubble s illuminated with white light, multiple colours appear. This is due to
¢ nterference
9. T the film thickness is extremely small when compared to wevelength 1 of light used ta expose i then the film
= ppess bright
10. & parellel beam of light & = 5890 A is incident on 3 Elass plate (1= £.5) such thn angle of refraction into plate is 607
The smullest thickness of the plate which will make it appear dark by reflection would he 3927 A
1. In Mewlons rings cxpariment the locus of points Taving constant thickness af air Glm forms
circle
V2. When the Newtons rings ore viewed throuwgh a microseope, Lhe central ring is secn dark because phase difference of
T due to phase chunge on relection
13, The air filo in the Newions rings apparztus is replaced b y i 0il film. The radivg of the rinos
'll'l'-‘c:l'l.‘ﬂsl:’.'i
4, The convex lens in Mewtons dngs spparatus is cepluced By an urdinary glass plaie, then shape the Eringes s
Trepilur
15. In the Newlons rings apparatus the convex lzns used shauld have large radius of clirvilure
|6y, [Fwhite light is used in the Mewions rings experiment, then the central spol will be
1] muiti eoloured
) dark

17. [f the glass plaze ef he Mewlons fngs apparates is neplaced b & pline mirro, then the fringes will disappear

t8. [n Mowtens rings experiment the eandition for bright fringzs in cose of reflected liznt is

) o, uTn— 1

I In MevAens rings experimant the conditien for dark fiinges in case of reflected lighn iy

1) U n
b, Liy Mewtons Angs cxperiment the diameter of 407 ring is 0.1 mowdth aic Glm. When an ofl filine 35 formed the diameter
althe same ting becomes (LOSY m, The refractive index of oil i3 1.26

11, The condition for maxima in the twa slit diffeaction is {a+b) sinf =n 3,

A2 In a double slit diffraction, i e width of the sitis equat i Lhe spacing between the slits, then Even order
rterference niaxinwg will be missing
A3. In a double slit ditfeaction, the fringe spacing on A screen S0cm away Trum the glits would be-—-if they are
fluminzted with blue light . =480nm, slit separation b =0, 3nm and sk widil a =[50 Tmm
4. When while light is incident on & diffraction peating, the light diffracted more will be el

25, Monnchrematic light flling nocmally oo o grating pive rise 10 8 diffeacted second order besim ol an angle of 107 IF
the grating has 5000 linew'can, the wavelength of light is

<] S00nm

16. Maximum number of orders possible with the grating is Nirectly proportionul to the grating element

A7. Paints om 2 suceassive slits separated by e distance egual le the grating element zre called

Corresponding points

A8. The combined width of a ruling and a slit is called Grating elemen

9. Mornher of arders visible would be —— if the wavelength of light 3 5000 A und the number ot lines per ¢m on the
Brating s 64535 A

. The condition for Diffraction ininima is given by u siné =p 3,

31, A grating is able 1o resolve two very elose spectral lines of wavelength 5860 A and 5896 A in iss first order

www.FirstRanker.com
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