
 

A

 
 

 

 

 

 

 

Module I 

Interferen
interferenc
Application
refractive 
of thin-film

Diffractio
slits (diffra
light with 
power of a

1) Supp
in co
is th
mono

2) In th
plate

3) Two 
pape
plate
Inter

4) The 
(n=1
light 
 

5) The 
place
with 

6) In a 
plate
liquid
new 

7) A Mi
view
fring

B.Tech 

   

nce: Intro
ce in wed
ns: To find
index of liq

m coating, a

n: Introdu
action grat
a plane t

a grating. 

pose the two
ontact; at th
he spacing o
ochromatic 

he above pro
es contain w

rectangular 
er is placed b
es are illum
rference frin

walls of a 
1.33). There
is mostly re

radius of cu
ed convex s
red light ha

Newton’s ri
e index of re
d with an in
diameter of

ichelson inte
ws the interf

es pass the 

GITAM

 First Ye
 

 

oduction, 
dge shape
d the diam
quids and 
antireflecti

uction, Frau
ting), high
transmissio

o glass plate
e other end 
of the inter
light in air is

oblem, the g
ater (n=1.33

pieces of pl
between the
inated at no
ges are form

soap bubbl
 is air both 

eflected from

urvature of t
ide down on
ving a wave

ng experime
efraction (n=
dex of 1.30 
f this ring? 

erferometer 
ference patt
crosshairs w

M UNIV
Depart
ar-First S
    Tuto

  

interferenc
d film, N

meter of a 
thin transp
on coating

unhoffer di
hest possib
on grating

es are two m
they are se

rference frin
s 500nm. 

glass plate r
3) instead o

lane glass ar
em at one e
ormal incide

med with 16 

e have abo
inside and o

m a point on 

he convex s
n a glass pla
e length of 6

ent, the lens
=1.80), the d

is added to

is used wit
tern through
when mirror 

VERIST
tment o
Sem-Eng

orial sh
 

 

ce in thin
ewton’s r
 wire, to f
parent she
s. 

iffraction a
ble orders,
, resolving

microscope s
eparated by 
nges seen b

refractive in
f air, What h

re laid one u
dge so that 
ence by ligh
fringes per 

out the sam
outside the b
a soap bubb

surface of a 
ate that is p
50 nm. Find

s has an ind
diameter of t
o the space b

th light of w
h a telescop
M2 moves e

TY-HYD
of Phys
gineering
eet 

       

n films d
ings, Mich
find the w
ets, flatne

at single sl
, determin
g power o

slides 10 cm
a piece of p

by reflection

dex is 1.52 
happens now

upon the oth
a very thin 

ht from the 
cm. Find the

me of refract
bubble. Wha
ble where its

Plano conve
perfectly flat 
d the diamete

dex of refrac
the second b
between the

wavelength 
pe with cro
exactly one c

DERABA
sics 
g Physics

        

due to ref
helson’s in
wavelength 
ss of surfa

it, diffracti
ation of w

of a gratin

m long. At on
paper 0.020m
? Assume w

and the spa
w? 

her on a tab
wedge of a
sodium lam

e angle of th

tion index a
t wavelengt
s wall is 250

ex lens is 1.
and illumin

er of the 2nd

ction (n=1.5
bright ring is
e lens and p

605.78 nm.
sshair eyep
centimetre? 

AD  

s (EPH10

flected lig
nterferomet
 of light a

ace, thickne

ion due to 
wavelength
ng, dispers

ne end they 
mm thick. W
wave length

ace between

le. A thin str
ir is formed.

mp (λ= 589
he wedge. 

as that of w
th in air of v
nm thick? 

15m. The le
ated from a
d dark fringe

0) and the g
s 0.450 mm

plate, what is

 If the obse
iece, how m

2

01) 

ght, 
ter, 
and 
ess 

 N-
 of 

sive 

are 
What 
h of 

n the 

rip of 
. The 

9nm). 

water 
isible 

ens is 
above 
e? 

glass 
. If a 
s the 

erver 
many 

017-18 



 

 
8) X-rays of wavelength 0.0820 nm are scattered from the atoms of a crystal. The 

secondorder maximum in the Braggs reflection occurs when the angle θ is 23.5o. What is 
the spacing between adjacent atomic planes in the crystal? 

 
9) Plano monochromatic waves with wavelength 600 nm are incident normally on a plane 

transmission grating having 400 slits/mm. Find the angles of deviation in the first, second 
and third orders. 

 
10) A laser beam of wavelength λ=632.8 nm shines at normal incidence on the reflective side 

of a compact disc. The tracks of tiny pits in which information is coded onto the CD are 
1.60 μm apart. For what angles of reflection (Measured form the normal) will the intensity 
of the light be maximum? 

 
11) Monochromatic light from a distance source is incident on a slit 0.800 mm wide. On a 

Screen 3.00 m away, the distance from the central maximum of the diffraction pattern to 
the first minimum is measured to be 1.25 mm. Calculate the wavelength of the light. 

 
12) What is the longest wavelength that can be observed in fourth order for a transmission 

grating having 7000 slits/cm? Assume normal incidence. 
 

13) A parallel beam of monochromatic light is allowed to be incident normally on a plane 
diffraction grating having 5000 lines per cm. The second order spectral line is observed to 
be deviated through 300. Calculate the wavelength of the spectral line 

 
14) How many orders will be observed by a grating having 4000 lines/cm if it is illuminated by 

a visible light of wavelength in the range 4000-7500 Å. 
 

15)  In a plane transmission grating, the angle of diffraction for the second-order principal 
maximum for the wavelength 5000Å is 300. Calculate the number of lines in 1 cm of the 
gratings. 

 
16) A diffraction grating having 4000 lines per inch is used at normal incidence. Calculate 

dispersive power of the grating in the second-order spectrum in the 5000Å wavelength 
region. 

 
17) What is the longest wavelength that can be observed in the third order for a transmission 

grating having 9200 slits/cm? Assume normal incidence. 
 

18) What is the longest wavelength that can be observed in the third order for a transmission 
grating having 9200 slits/cm? Assume normal incidence. 

 
19) The light from an iron arc includes many different wavelengths. Two of these are at 

587.9782 nm and 587.8002 nm. You wish to resolve these spectral lines in first order 
using grating 1.20 cm in length. What minimum number of slits per cm must the gratings 
have? 

 
20) Monochromatic light from a distant source is incident on a slit 0.750 mm wide. On a 

screen 2.0 m away, the distance from the central maximum of the diffraction pattern to 
the first minimum is measured to be 1.35 mm. Calculate the wavelength of the light? 

 
 



 

Module II                 

Polarisation: Introduction, Double refraction, double refraction in calcite crystal, 

negative and positive crystals, Nicol’s prism, Retarders (quarter and halfwave 

plates), production and detection of linearly, circularly and elliptically polarised lights, 

analysis of polarized light, applications: Sunglasses, photography, optical 

microscopy, liquid crystal display, photoelasticity. 

 

 

1) Refractive index of water is 1.33. Calculate polrising angle for water. 
 

2) Refractive index of glass is 1.3. Calculate brewster angle for it and also calculate the angle 
of refraction. 

 
3) When light incident at angle of  59° on a transperent material surface, the reflected light is 

completely polarised. Find the refractive index of the material of the surface and angle of 
refraction. 

 
4) A ray of light is incident on the surface of the benzene of refractive index 1.5. If the 

reflected light is linearly polarized, calculate the angle of refraction. 
 

5) Calculate the thickness of a half wave plate of quartz for a wavelength of 5000Å(μe=1.553,  
μo=1.544) 

 
6) Calculate the thickness of a quarter wave plate of quartz for a wavelength of 

5000Å(μe=1.553,  μo=1.544) 
 

7) Plane polarised light passes through a quartz plate with its optic axis parallel to the faces. 
Calculate the least thickness of the plate for which the emergent will be plane polarised 
(λ=5000Å, μe=1.553,  μo=1.544) 

 
8) Calculate the  thikness of a calicite plate which would convert plane polarised light into 

circularly polarisied light.( λ=5890Å, μe=1.486,  μo=1.658) 
 

9) Two polarising sheets have their polarising directions parallel, the intensity of the 
transmitted light is maximum. Through what angle must either sheet be turned so that 
intensity becomes one half of the intial value. 

 
10) Two nicols are crossed  each other. Now one of them  is rotated through 60°. What 

percentage of of incident polarised light will pass through the system. 
 

 

 

 



 

Module III                                                                                

Lasers: Introduction, spontaneous and stimulated emissions, population inversion, 
components of a laser, lasing action, types of lasers – ruby laser, HeNe laser, 
semiconductor laser, applications: in industry, medicine, new materials. 

Fiber Optics: Introduction, structure of an optical fiber, principle of propagation, 

acceptance angle, numerical aperture, types of optical fibers, single mode and 

multimode step index fibers, multimode graded index fiber, classification of fibers 

based on materials, fibreoptics in communication, applications of fiber optics. 

 

 

1) For a 1 mW He-Ne laser with a beam diameter of 1 mm calculate the number 
           of photons per second per unit area emitted at 632.8 nm. 
 

2) Calculate the minimum pumping voltage required to excite a GaAs p-n 
          junction laser diode with a band gap of 1.43 eV. 

 
3) Laser light of 690 nm is emitted by stimulated emission from an upper laser 

          level to a lower laser level of energy 30.5 eV. Then calculate energy of the 
          upper laser level. 
 

4) A step index fibre has a core of refractive index 1.55 and a cladding of 1.53. If  
the signal is launched from water then find the numerical aperture and the 

          acceptance angle. 
 

5)  Numerical aperture of an optical fibre is 0.39. If the difference in the refractive 
indices of core and cladding is 0.05, calculate the refractive index of the core. 

 
6) 6. A communication system uses a 10 km optical fibre with a loss of 2 dB km-1. 

If the input power is 1 mW find the output power. 
 

7) Refractive indices of the core and the cladding of an optical fibre are 1.48 and 
     1.44, respectively. If the signal is launched from water then determine (i) the 

          critical angle of the core-cladding interface and (ii) acceptance cone of the 
          fibre. 
 

8) How many modes of light signals at wavelength of 1550 nm do propagate 
     down an optical fibre of core and cladding diameters 8 mm and 125 mm, 

          respectively? 
 

9) An optical fibre has the numerical aperture of 0.2 and a cladding refractive 
     index of 1.59. Determine 

 



 

 

Module IV                            

Modern Physics (Quantum Physics): Introduction, Matter waves & its properties, 

DavissonGermer experiment, GP Thomson experiment, Heisenberg’s uncertainty 

principle, Schrodinger’s time independent wave equation, Physical significance of 

wave function, Particle in a onedimensional infinite well, rectangular potential barrier 

(transmission coefficient), Band theory of solids (qualitative), distinction between 

metals, insulators and semiconductors, Introduction to MaxwellBoltzmann, Fermi-

Dirac and BoseEinstien statistics (qualitative only). 

 

 

1). Calculate the de Broglie wavelength of a proton whose kinetic energy is 1 MeV. 

2). Calculate the velocity and kinetic energy of an electron of wavelength 1.66 x 10-10m. 
 
3). Find the wavelength associated with an electron rose to a potential 1600 V. 
 
4). The position and momentum of a 1.0 keV electron are simultaneously measured. If the position   
     is located within 1 Ã…, what is the percentage of uncertainty in momentum ? 
 
5). The uncertainty in the location of a particle is equal to its de-Broglie wavelength. Calculate the   
     Uncertainty in its velocity. 
 
6). An electron of mass 9.1 x 10-31 kg has a speed of 1.0 m/sec with an accuracy of 0.05 %.  
    Calculate the uncertainty with which the position of the electron can be located. 
 
7). The speed of a bullet of mass 50 gm is measured to be 300 m/sec with an 
     Uncertainty of 0.01 %. With what accuracy can we locate the position of the bullet if it is    
     measured simultaneously with its speed? 
 
8). In an electron diffraction experiment, using an accelerating voltage of 54 V, an intensity    
     maximum occurs for θ = 50o. X-ray diffraction indicates that the atomic spacing in the target is  
     d = 2.18 x 10-10 m = 0.218 nm. The electrons have negligible kinetic energy before being   
     accelerated. Find the electron wavelength. 
 
9). Find the three lowest energy levels for an electron confined in a box 1 nm wide. (Given: mass  
     of electron is 9.1 x 10-31 kg and Planck’s constant, h = 6.6 x 10-34 J sec). 
  
 
 

 

 

 



 

 
Module V                                                                     

Ultrasonics: Introduction, properties of ultrasonic waves, production of ultrasonics 
by magnetostriction and piezoelectric effects, detection (Kundt’s tube, sensitive 
flame, acoustic grating and piezoelectric methods), applications of ultrasonics. 
 
Electromagnetism: Coulomb’s law, Flux, Gauss’ law of electrostatics in free space; 
significance of gradient, divergence, and curl operators; divergence of electric field, 
differential form of Gauss’ law, Ampere’s law, Gauss’ law for magnetism, integral 
form of Faraday’s law, equation of continuity, displacement current, Maxwell’s 
equations.  
_________________________________________________________________________________________________________________ 

1). A Piezo-electric crystal has a thickness of 0.002m, if the velocity of sound wave in crystal is  
     5750 m/s, calculate the fundamental frequency of crystal 
 
2). Calculate the frequency of the fundamental note emitted by piezo-electric crystal. 
    Use the following date: vibrating length=3mm, young’s modulus=8X1010N/m2 and density of    
    crustal=2.5gm/cm3. 
 
3).Calculate the capacitance to produce ultrasonic waves of 106 Hz with induction of 1 henry. 
 
4). Calculate the natural frequency of 40 m length of a pure iron rod. Given the density of pure   
     iron is 7.25X103kg/m3 and its young’s modulus is 115X109 N/m2. Can you use it in  
     magnetostinction oscillator to produce ultrasonic waves ? 
 
5). Find the force on an electron(charge=1.602X10-19C). which is at 1nm from a perfectly  
    conducting plate. What is the electric field acting on it? 
 
6). The international guidelines for exposure of the general public to EM radiation in the range 400   
     to 200MHz state that it should not exceed a power density of f/200 W.m2. where the frequency  
     f is in MHz, find the maximum electric and magnetic field strength at 2000 MHz ?  
 
7). The centers of the line and neutral conductors of a 30a. 50Hz, ring main cable are 5mm apart,  
     estimate the maximum emf induced in a circuit enclosing an area of 0.1m2 from the cable. 
 
8). Figure below shows a non-magnetic ring having inner radius R1 and outer radius R2 on which  
     is wound a uniform coil of N turns carrying current I. find the magnetic flux density at any  
     point within the ring. 

 
9). Find the force on the electron(charge -1.602 X 10-19 C) which is 1nm from a perfectly  
    conducting plane. What is the electric field acting on the electron? 
 
10). The surface charge density on a metal electrode is σ. Use Gauss theorem to that the electric  

      field strength close to the surface is E=
0ε
σ

. 


