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CO-1 On completion of this cour

1 of encrgy in black body
=04 'se, the student
radiation and to underst

, | s distribution
Will be ablito explain the distributi

) iffect and
s " : Compton E
: and the difference i particle and wjve nature with explanation e ;
s Schrodinger wave cquation,
CO-2

: On complet on of thiy COUrsE
current and consistency

~ Jisplacement
i .oncept of disp

« e student will hL‘ able to understand tho concep

with the use of Maxwell

. different medium
iy s waves in differe
of Amiperes |aw and also (e properties of electromagnetic wa

'S equations,

Section — A (CO - # Attempt by the ¢ \WS_'L’.L‘EMM
SIN questions (Short Answer Type
‘ “.a) Write the assamptions of Planck’

b) Show that (X.y,z,t) =(x,y.z.t) ¢
=) Explain physical inte

. ; . & 2 x 6 = 12 Marks)
Q.1 Attempt any ). Bach question is of two marks. (2 x6=12 Mt
s hypothesis.
L ' "
1s a function of statjonary state.

rpretation of wave function,
-d) Discuss the cifference betyy

}

ecn conduction current gpd displacement current.
.€) State Wien's displacement law and Rayleigh-jeans law.
f) Explain the concept of de-Broglie matter waves.

’

. &) Describe the modified an

d unmodified rudiations in Compton seattering,.
Q.2 : Attempt any THILER questions (Medium Answer Type). Bach question is of 6 marks. (3 x 6 = 18 Marks)
+a) Show that the phase velocity of de-Broglic wave is areater than the velocity of light, «
-b) Derive a suiteble expression for Compton shitt.y°

.¢) Explain Schredinger time independent wave equation,

d) Determine the probability of finding a particle trapped in a box of length L in the region from 0.45L
to 0.55L for tl e ground state.

e) Describe the ¢xperiment of Davisson and Germer (o demonstrate ll}c wave character of electrons.
section =B (CO-2) # Auemptboth the que

stions # 30 Marks

Q.3 : Attempt any SIX cuestions (Short Answer Type). I!

ach question is of two marks.
a) Write down Gauss divergence theorem,

(2 X 6= 12 Marks)
b) Discuss Poynting vector with its dimension and unit,

c) Define depth of penetration.

d) Explain the physical significance of Maxwell's equation.

ke) Explain why a nagnetic monopole does not enist? :

'f) Discuss the reason why Maxwell proposed tie Arpere law require moditication?

g) Describe Maxveell's equations in conductingmedium,

Q.4 : Attempt any THRIZE questions (Medium Answii Type). Eaeh question is of 6 macks, (3 x 6 = 18 Marks)
: “a) State and dedu e Poynting theoren for the flow of energy in an clectromagnetic field.
b) Show that eleciric and magnetic veetors arenormal (o the divection of propagation of electromaguetic
¥ wave. |
c) A 100-watt sodium famp radiating its power, Caleulate the electiie field aud magneti field steomail
"} at a distance of Sm from the lamp,
d) If the earth reczives 2 cal /(min-cm squae) yolar o

nergy, what are the amplitudes of electric and
magnetic fields of radiation?

e) Derive equatioii of continuity [rom Mnchll'sg(lumion‘ ‘
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Sub]ec[t) o le . phenomena of light and its applications
CO-3 Desceribe the di

cepts and applications of fiber optics and LASER
CO-4 Understand the €of

Section— A (CO-3) # Attempt both the questions # 30 Marks

Q.1 : Atterapt any SIX questionsh(Short Answer Type). Each question is of two marks. (2 x 6=12 Marks)
- ",ﬁ) pifference between single mode and multimode fibre.
wb) Explain the principle of an optical fibre,
«¢) Describe resonator cavity in laser.
d) Write down properties of laser.
) Compare Ruby laser with He-Ne laser.
¥) Differentiate between spontaneous and stimulated emissio

n of radiation.
«g) Define Meta stable state and population inversion. '

(1+1)
Q.2 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. 3x6=18 Marks)
a) Derive expression for acceptance angle and numerical aperture.
« b) Discuss classification of optical fibre on the basis of number of mode and refractive index.

* ¢) Calculate the population ratio of two states in He-Ne laser that producers light of wavelength
6000A at 300 K. N B

*d) A communication system uses a 25 km long fiber having a loss of 2.5 dB/km. The input
power is 2500 pW, Compute the output power.

e) Describe the principle and working of Ruby laser system. .

Section—B (CO-4)# Attempt both the questions # 30 Marks

Q.3 : Attempt any SIX questions (Short Answer Type). Each question is of two marks. (2 x 6 =12 Marks)
«a) Write the main condition for sustained interference.
-\b) Explain the necessity of extended sources.
+ @)~ Why the centre of Newton’s ring is dark in reflected system?
+d) Discuss the phenomena of interference of light.
ve) Differentiate between thin and wedge shape film.
* f) Write down about coherent sources.

« 2) Two independent sources cannot produce interference. Why?

Q4 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3x 6 = 18 Marks)
~a) Calculate the thickness of soap bubble thin film that will result in constructive interference in
reflected light. The film is illuminated with light of wavelength 5000A and refractive index of
film is 1.45.
b) Discuss the phenomenon of interference in thin film due to reflected light.
c¢) What are Newton’s rings? Show that diameter for bright rings are proportional to square root
of odd natural number and for dark ring, diameters are proportional to square root of narural
number.
« d) In Newton’s ring experiment the diameter of 4™ and 12" dark ring are 0.4 cm and 0.7 cm
respectively. Deduce the diameter of 20™ dark ring.
oe) Light of wavelength 6000 A falls normally on a thin wedge shaped film of re

fractive index
1.4 forming the fringes that are 2 mm apart. Find the angle of wedge.
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CO-4 :To know the functioning of optlical flher and Its properties and applications, To understand the concept,

properties and applications of Laser. '
CO-5: To know the properties and applications of superconducting materials and nano materijals,

Seetion —IA (CO -4) # Attempt both the questions # 30 Marks

Q.1: Attempt any SIX questions (Short Answer 'I‘;;/‘[)c). Lach question is of two marks, (2 x = 12 Marks)
~ a) With the help of well diagram, name the components of an optical fibre.
=" b) Explain the principle of an optical fiye, _
.~ ¢) Why model dispersion is negli gible)i_g single mode fibre?
~d) Discuss the Difference between singld mode and multimode fibre,
e) Compare Ruby laser with He-Ne lasc’r.
. D Differentiate between spontancous and stimulated emission of radiation. Which one i3
required for laser action? ‘ !
«/g) Define metastable state. ’

Q.2 : Attempt any THREE questions (Medium Ani:wcr Type). Each question is of 6 marks. (3 x 6 =18 Marks)
—2) Describe acceptance angle and numerical aperture? Derive expression for Acceptance angle.
b) Establish a relation between Einstein’¢ coefficients.
¢) Describe the ptinciple and working of Ruby laser system.

d) A communication system uses a 25 «m long fiber having a loss of 2.5dB/km. The input
power is 2500nW, Compute the outpul power.

+,€) In a Ruby Laser, total number of Cr*® jons is 2.8x10', If the laser emits radiation of
“ wavelength 6000 A, then calculate thefnergy of the laser pulse.

Section — B (CO -5) # Attimpt both the questions # 30 Marks

Q.3 : Attempt any SIX questions (Short Answer Ty{e). Each question is of two marks. (2 x 6 =12 Marks)
~a) Define Critical temperature. l
. = 'b) Write few applications of supercondudors.
P ¢) Explain the phenomenon of superéond}}ﬂctivity.
d) Differentiate between nanoscience and{nanoleclmology.
+¢) Explain the dimension of quantum wiﬁc and quantum dot.
= 1) Describe some properties of malter at ik and nano scale.
£) What do you mean by quantum confingnent?
Q.4 : Attempt any THREE questions (Medium An;W" Type). Lach question is of 6 marks. (3 x 6 = 18 Marks)
/a) Distinguish between type Land type I siperconductors.
)) Describe Meissner’s effect? How it sfows that superconductors are perfectly diamagnetic
materials.
¢) Explain CVD and Sol gel method for _-,-ylthcsis of nano particles.
d) Discuss applications of nanotechnologyln various fields.
_e) Write short notes on high temperature sPerconductors.

——
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CO-1 : Understand the concepts of quantum mechanics

CO-2 : Derive the expression for EM-wave using Maxwell's equations

CO-3 : Describe the different phenomena of light and its applications

CO-4 : Understand the concepts and applications of fiber optics and LASER
CO-5 : Understand the properties and applications of super conducting materials and nano materials

Section — A_# 20 Marks (Short Answer Tvpe Questions)
Attempt ALL the questions. Each Question is of 2 marks
No. I COx’ *- Question Description # Atté'mpt ALL the questions. Each Question is of 2 marks = =
| CO1| Discuss the physical interpretation of wave function.

(10 x 2 =20 marks)

Q.

T

co1| Why matter waves are associated with a particle generated when only it is in motion?

CO2| Show that magnetic monopoles do not exist.
CO2| Discuss depth of penetration in conducting medium.
c0o3! Write the main condition for sustained interference.

CO03| State Rayleigh criterion of resolution.
CO4| Differentiate between spontaneous and stimulated emission of radiation. Which one is

TITF

QU @Ig(O|w|>

|

required for laser action?
CO4| Explain the principle of operation of an optical fibre.

1 | CO5| Define persistent current and critical temperature.

3 | cos| Write down the size of nano particle with properties.

Section — B_# 30 Marks (Long / Medium Answer Type Questions)
6x5=30 marks)

Attempt ALL the questions: Each Question is of 6 marks
ind the two Jowest permissible energy states for an electron which is confined in one

Q2 fCO-1) : F _ : ;
dimensional infinite potentia! box of width 3.5 X10”m ~ Ee oo _:_
OR (5 ™ o 2

Prixne”

Find de Broglie wavelength of alpha particle accelerated through 200 vol.

wh
Q3 (CO-2) : The Earth receives 2 cal/(cm’- min) energy from Sun, what will be the peak values of
clectric and magnetic field?
v QR ,
What do you mean by Poynting vector? Write its dimensjon and vt also. Also calculate the
magnitude of Poynting vector at the surface of the Sun, Given that power radiated by Sun is 5.4 X

2 ;
10‘\8 W and its radjys is 7 10 m.

3
\

i \ ‘
Q4 ((\-0-3) tA diffracﬁon gruting used at norma] i[)Ci(lCIICC giVBS a yeuow line (K = GOOOA) in a certain

Spectralorder SUpcrimposed on a blue line (A= 4800A) of pext higher order. If the angle of diffraction

550" (304), ¢afylate the grating glement. :
‘ OR
N\

! Y
- . orm . j
,‘ “Light of waye, ngth 6000 A fagsa?t_ Fja”y on a thin wedge shaped film of refractive index 1.4
4 forming the fringes that Are 2 mm ap 1d the angle of wedge / : :
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Q.5 (C0-4): A"conununi;m@é_‘;gtem uses a 20 km lone#A0er having a loss of 2.2dB/km. The input
power 15 2700uW, Compute Ura®dy,, o wer/ Hg - ol T 2md
: 3 ; . 5 o =0 " K> T OR t

Calculate the populatinn ratio of two sta;'t'ns\ in H:-Me laser that producers light of wavelength 6200 A
at 300K ¥

Q.6 (CO-5) : For a specimen of superconduéibr. the critical fields are 1.2x10° and '3.6x10° A/m

respectively for temperature 14K and 13K, Calculate the transition temperature and critical field at 0
Kand 4.2 K. \
OR -

Write a short ric'ne‘_on Bottom -Up approach of Nauomat}ﬁgl‘s synthesis. Also explain Sol Gel method
in detail \ R

Scction — C # 50 Marks (Long Answe:"Type Questions)

Attempt ALL the questions.i Each Question is of 10 marks.

Q.7 (CO-1) : Attempt any ONE question. Each question is of 10 marks. et (10 x 1 =10 marks)
a. Describe the experiment of Davisson and Germer to demonstrate the wave character of electrons.

b. Explain the reason why Compton Effect is not observed in visible spectrum. Derive a suitable expression
for time dependent Schrodinger wave equation. (2+8
marks)

Q3 (CO-2) : Attempt any ONE question. Each question is of 10 marks. (10 x 1 =10 marks)
2. Derive the equation for the propagation of plane electromagnetic wave in free space. Show that
the velocity of plane electromagnetic wave in free space is given by c =ll\/m and also show that
electric and magnetic vectors
(2+4+4 marks)

b. State and deduce Poynting theorem for the flow of energ
Maxwell’s equations in integral form.

are normal to the direction of propagation of electromagnetic wave.

y in an electromagnetic field and write
(2+6+2 marks)
Q.9 (CO-3) : Attempt any ONE question. Each question is of 10 marks,

a. Discuss the phenomena of Fraunhofer’s diffraction at a slit and show that relativ
successive maximas are nearly

1:(4/97°) : (41257%) : . : |
* b. Explain the formation of Newton’s rings. Show that diameter for bright rings are proportional to

square root of odd natural number and for dark ring, diameters are proportional to square root of
~ natural number.

(10 x 1 =10 marks)
e intensities of the

(2+8 marks)
Q.10 (CO-4) : Attempt any TWO question. Each question is of 5 marks. (5 x2=10 marks)

. Explain different types of optical fibre based on materials, modes and refractive index..
d/. Describe the principle and working of Ruby laser system. Compare it with He-Ne laser.
c. Derive the expression of acceplance angle and numerical aperture in optical fibre,

Q.11 (CO-5) : Attempt any TWO question. Each question is of § marks. B3x2=10 marks)
a.Write a short note on Top-down approach of Nanomaterials synthesis. Also explain chemical
vapour deposition method (CV])).

K. Discuss Meisgper effect, Show that the
independent ang essential properties of the supe

a:]lefer entiae between type | and type Il SUberconductoys, Discuss high temperature superconductors
50.

perfect diamagnetism and zero resistivity are two
rconductor

e g = 0 e e ——



