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I Year - I Semester

APPLIED PHYSICS
(CSE, ECE, EEE, IT, EIE, E.Com.E)

OBJECTIVES: Physics curriculum which is re-oriented to the needs of Circuital branches of graduate engineering
courses offered by JNTUniv.Kkd. that serves as a transit to understand the branch specific
advanced topics. The courses are designed to:

e Impart Knowledge of Physical Optics phenomena like Interference, Diffraction and
Polarization involving required to design instruments with higher resolution.

e Teach Concepts of coherent sources, its realization and utility optical instrumentation.

e Study the concepts regarding the bulk response of materials to the EM fields and their
analytically study in the back-drop of basic quantum mechanics.

e Understand the physics of Semiconductors and their working mechanism for their utility in
sensors.

UNIT-I

INTERFERENCE: Principle of Superposition — Coherent Sources — Interference in thin
films (reflection geometry) — Newton’s rings — construction and basic principle of
Interferometers.

UNIT-I1I

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 — Methods of 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.

UNIT-1IV

ELECTROMAGNETIC FIELDS: Scalar and Vector Fields — Electric Potential-
Gradient, Divergence of fields — Gauss and Stokes theorems-Propagation of EM waves
through dielectric medium.

UNIT-V
QUANTUM MECHANICS: Introduction - Matter waves — Schroedinger Time
Independent and Time Dependent wave equations — Particle in a box.

FREE ELECTRON THEORY: Defects of Classical free electron theory —Quantum Free
electron theory - concept of Fermi Energy.

www.FirstRanker.com
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UNIT-VI

BAND THEORY OF SOLIDS: Bloch’s theorem (qualitative) — Kronig — Penney model —
energy bands in crystalline solids — classification of crystalline solids— effective mass of
electron & concept of hole.

SEMICONDUCTOR PHYSICS: Conduction — Density of carriers in Intrinsic and
Extrinsic semiconductors — Drift & Diffusion — relevance of Einstein’s equation- Hall effect
in semiconductors

Outcome: Construction and working details of instruments, ie., Interferometer, Diffractometer and
Polarimeter are learnt. Study EM-fields and semiconductors under the concepts of Quantum
mechanics paves way for their optimal utility.

Text Books:

1. A Text book of Engineering Physics — by Dr. M.N.Avadhanulu and Dr.P.G.Kshira
sagar, S.Chand & Company Ltd., (2014)

2. ‘Solid State Physics’ by A.J.Dekker, Mc Millan Publishers (2011)

3. Engineering Physics by D.K.Bhattacharya and Poonam Tandon, Oxford press (2015)

Reference Books:

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

2. Lasers and Non-Linear optics by B.B.Laud, New Age International Publishers (2008).
3. Engineering Physics by M. Arumugam, Anuradha Publication (2014)
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32, 1t the Resolving powet of a grating in its first order is 1000, its resoly ing powert in second order is 2000

33, The concept ot Resolving Power is invented by Ray leigh ‘

34, Our eye can see two close objects as separated only 11 the angle subtended by them at the eve is greater than

& minutes . ‘

3 8. The method of seeing two close objects as separate using some optical instrument 1s called Resolution

35, Spectral resolving power 1s J/dA

3 6. The expression for resolving power of a grating is Mdi = Na

3 7. For Telescope resolving power is /1,22 &

J 8. For microscope Resolving power is 2(NA. /7 & (NA = Numerical Aperture)

39. Maximum number of orders possible with the grating is always an Integer

H0. Polarization of light is evidence for Transverse wave nature of light

4 1. The phenomenon causing polarization of light is Double refraction

Y 2. Polarization of light conclusively proves that Light waves are transverse

43. When the angle of incidence for O-ray on the Canada balsam is greater than the critical angle, then the phenomen
takes place is Total internal reflection

4 4. In elliptically polarized light Amplitude of vibrations changes in magnitude and direction

“S. Nicol prism is based on the action of Double refraction

46. The phenomenon of double refraction is also called as Birefringence

t7. Canada balsam acts as a rarer medium for O-Ray

48. Example for uniaxial crystal is Topaz

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

©0. If an clectron excites from lower state to higher state then the process 1s known as absorption

§1. Which process does not require the inducement of energy spontancous emission

$ 2. Coherent light is emitted by stimulated emission

$ 3. The life time of ground state 1s infinite

54. 1INy & N are populations of energy states b, & b respectively in a system and E;>E, then condition tor popu
Ihversion will be Ny < N,

55. Spontancous emission is postulated by Bohr

$6. Stimulated emission 1s postulated by Einstein
$7. The population of the various encrgy levels of a system in thermal equilibrium is given by Boltzmanas distrit

law
8. The lasing action is possible only if there 1s population inversion
$9. Emission of photon when an electron jumps from higher energy state to lower energy state due to interaction ¢

external energy is called stimulated emission

60. Among the following laser sources which source will give visible light radiation He-Ne laser
(1. In He-Ne lasers, the ratio of He Ne mixture 1s 10:1

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

3. The doping percentage of chromium in Ruby 15 0.05%

64. In ruby laser the Nash tube contains Nenon gas

(8. In He-Ne laser, the emission takes place from which atoms? Ne atoms

o
(6. The wavelength of radiation emitted by Ruby laser is -6943 A
¢7. The pumping process used in He-Ne gas laser is Electric discharge
@. The pumping process used in Ruby laser 1S
1) Optical Pumping |
®. The colour of laser radiation that comes out of He-Ne laser is
2) Red
9. The light is guided through transparent glass fibers by
2) total internal reflection
1. Total internal reflection takes place only when the light travels from

3) denser to rarer medium
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i ENGINEERING PHYSICS MODEL BITS

:- lf a light ray travels a distance of s in a medium of refractive index p, the equivalent distance in air medium is ps

2. The soap bubble appears multicoloured when exposed to white light

3. In order that a thin film of oil floating on the surface of water should show colours due to interference, the thickness

fthe oil film should be of the order 10000 A

4. Reflected light interference is complimentary to transmitted light interference

5. The path difference in case of a thin film of thickness t and refractive index when exposed to monochromatic light of

vavelength X is 2ptcosr-(A/2)

6. The condition for constructive interference in case of a thin plane parallel film in reflected system is 2utcosr =
@n+1)a2

7. The condition destructive interference in case of a thin plane parallel film in reflected system is 2ptcosr = nj.

8. When a thin film of oil or soap bubble is illuminated with white light, multiple colours appear. This is due to
 nterference

9. If the film thickness is extremely small when compared to wavelength X of light used to expose it, then the film
a ppears bright
10. A parallel beam of light A = 5890 A is incident on a glass plate (it = 1.5) such that angle of refraction into plate is 60°.
The smallest thickness of the plate which will make it appear dark by reflection would be 3927 A
f1. In Newtons rings experiment the locus of points having constant thickness of air film forms
circle

12. When the Newtons rings are viewed through a microscope, the central ring is seen dark because phase difference of
T due to phase change on reflection

13. The air film in the Newtons rings apparatus is replaced by an oil film. The radius of the rings

decreases

14. The convex lens in Newtons rings apparatus is replaced by an ordinary glass plate, then shape the fringes is
¥regular

IS. In the Newtons rings apparatus the convex lens used should have large radius of curvature

16. If white light is used in the Newtons rings experiment, then the central spot will be

1) multi coloured

b) dark

17. If the glass plate of the Newtons rings apparatus is replaced by a plane mirror, then the fringes will disappear
¢8. In Newtons rings experiment the condition for bright fringes in case of reflected light is

19. In Newtons rings experiment the condition for dark fringes in case of reflected light is

j) Dh (24 ﬁ
10. In Newtons rings experiment the diameter of 40” ring is 0.1 m with air film. When an oil film is formed the diameter
of the same ring becomes 0.089 m. The refractive index of oil is 1.26

11. The condition for maxima in the two slit diffraction is (a+b) sin® =n A

22. In a double slit diffraction, if the width of the slit is equal to the spacing between the slits, then Even order
\hterference maxima will be missing
A3. In a double slit diffraction, the fringe spacing on a screen 50cm away from the slits would be-—---if they are
flluminated with blue light & =480nm, slit separation b =0.1nm and slit width a =0.020nm 2mm
4. When white light is incident on a diffraction grating, the light diffracted more will be Red

25. Monochromatic light falling normally on a grating give rise to a diffracted second order beam at an angle of 30°. If
the grating has 5000 lines/cm, the wavelength of light is

<) 500nm

16. Maximum number of orders possible with the grating is Directly proportional to the grating element

17. Points on a successive slits separated by a distance equal to the grating element are called

Corresponding points

38. The combined width of a ruling and a slit is called Grating element

29. Number of orders visible would be ---- if the wavelength of light is 5000 A and the number of lines per cm on the
Jrating is 6655 A

30. The condition for Diffraction minima is given by a sin0 =p i
31. A grating is able to resolve two very close spectral lines of wavelength 5860 A and 5896 A in its first order
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