:l » FirstRanker.com

l Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

QUESTION BANK IN PHYSICS
(UP TO JUN 2015)

(EM WAVES AND DIELECTRICS)

. Write Maxwell's equations in differential form. (2) {JUN 15 [GNE]}
. Denve Maxwell's electromagnetic wave equation for a non-conducting medium.
(4) {JUN 15 [GNE]}

3. Show that electrostatic field 15 equal to the negative of potential
hence show that electrostatic field is conservative. (4) {JUN 15 [GNE

4. What 15 the physical significance of divergence of of a vector field? (
[PTU]}

5. Show that divergence of curl of a vector always vamishes. (2) {JUN 15 [PTU]}

6. What 15 Poynting vector and gmve its sigmficance? Mlate and prove Poynting
vector theorem. (6) {JUN 15 [PTU]}

7. Write differential form of Maxwell’s equations app

{JUN 15 [PTU]}

[t =

ISplacemenl currenl .
that velocity of plane electromagnetic waves in fn:i: space( 15 given by

. (4) {DEC 14 [GNE]]}

d,
10. Using Maxwell's equations prove 1 +—P.= 0.{4) {DEC 14 [ONE]}
[7

11. What is the physical significance of gradient of a scalar field? (2) {DEC 14 [PTU]}

12. What information does the quantity Poyvmling vector furmsh? (2) {DEC 14 [PTU]}

13. State and prove P ing veclor theorem. Give significance of each term. (4) Give
a l:ln:fu-;.-;.mnl of theory of supérconductivity. (3) {JUN 15 [PTU]}

14. Discuss v olanzations mduced in the dielectnic when it 15 placed
in external elecirdg field. (4)43UN 15 [PTU]}

15. Denve differential of ampere’s circmtal law for (1) steady currents and (n)
varving cuments. (4) [IUN 14 [GNE]}

16. Denive Maxwell's ' electromagnetic wave equation for linear, isotropic and

pmogencous médium. Hence prove that these waves can travel in vacuum. (4)

14 [GNE]}

¥ Poynting vector. Give its sigmificance. (2) {JUN 14 [GNE]}

petl 15 the ongin of displacement current density? (2) {JUN 14 [GNE]}

19. State and explain Ampere’s law and express it in differential form. Further
explain how Maxwell modified this law to accept this as one of the Maxwell's
equations. (&) {JUN 14 [PTU]}

20. Give one example for each of a solenoidal and irmotational vector field. (2) {JUN
14 [PTU]} (2) {JUN 14 [PTU]}

21. Differentiate between steady current and static current. (2) {Dec 2013 [PTU]}

22, What do you mean by optical wave function? (2) {Dec 2013 [PTU]}

23. Define skin depth. (2) {Dec 2013 [PTU]}
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24, List vanous types of polanzation. (2) {Dec 2013 [PTU]}

25. What 15 meant by stationary current? Prove that for stationary current ﬁ} =10.{4)
{Dec 2013 [PTU]}

26. Solve Maxwell's equations mn free space to show that (i) EE & direction of

propagation form a set of orthogonal vectors. () Energy flows with the velocity
of light. (4) {Dec 2013 [PTU]}

27. State Faraday's laws of electromagnetic induction. (2) {Dec 2013 [PTU]}

28. State and prove Gauss's law of electrostatics. (4) {Dec 2013 [PTU]}

29. (1) Wnite down Maxwell’s equations in free space. (1) Explain clion of
displacement current by Maxwell. (i) Show that the veloci

clectromagnetic waves in free space 15 miven by c= I -4

1hE,

[PTU]}

30. What is dielectric polanzation? (2) {Dec 2013 [GNE

31. Denive Maxwell's electromagnetic wave equati
light in vacuum. (4) {Dec 2013 [GNE]}

32. The surface charge density of a charging capacitor 1 reasing with time as
o =3 Cm™ . What will be the value of displacement current at ( =|2- 55 . Given
that the area of each plate s 2em”. (4) {Dec 2013 [GNE]}

33. What|do vou understand by elect ehic spectrum? (2) {Jun 2013 [PTU]}

find the velocity of

34. Defi D13 [PRL]!
35. Daff and-dhsplacement currept by taking
suitab LD

36. Show that the equation of contmuty ¥ .I+-§l—p= 0 15 contaned n the Maxwell’s

equations. (4) {J
37. Give an example of
3E. Define div

coordinates and &y

llar and solenoidal vector fields. (2) {Jun 2013 [GNE]}
jectar figld. Wnte its expression in lerms of Carlesian
uss its physical significance. (4) {Jun 2013 [GNE]}

39, Use Maxwell's equations to deduce wave equations in terms of E&H field
vectors for free space. (4) {Jun 2013 [GNE]}

al 1& the significance of divergence and curl of a vector? (2) {Dec 2012 [GNE]}

15 dielectre polanzation? Explain. {2) {Dec 2012 [GNE]}

axwell’s equations and discuss thewr sigmficance. (4) {Dec 2012 [GNE]}

electne field, the potential 15 given as Vix, vy, 2) =J4x: +3y" +9z° Vol
Calculate electnic field at the point (1,2.3). (4) {Dec 2012 [GNE]}

44. Write the physical significance of gradient of a scalar unction. {2) {Dec 2012}

45. A parallel plate capacitor 15 filled with insulating matenal of dielectne constant K.
What effect does this have on the capacitance? (3) {Dec 2012}

46. “Maxwell’s equations are reformulation of existing laws.” Comment and justify
your answer. (5) |Dec 2012}

47. What 15 the utility of Maxwell’s equations in reference to electromagnetic waves?

(2) {June 2012}
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48. What do you mean by displacement current? (2) {June 2012}

49. Deduce Maxwell's equation Faraday’s laws of electromagnetic induction. (4)
{ Jurw= 2012}

50. In free space, the electne field vanation due to electromagnetic waves 15 given by:
E(x. 1) = 30cos[{wr - fx)a ] Vm™ . Find the average power crossing a circular area
of radius 5Smm in the plane X =constant . (4) {June 2012}

51. Write Maxwell’s equations for free space. (2) {Dec 2011}

52. What do vou mean by electromagnetic spectrum? (2) {Dec 2011}

53. What 15 modified Ampere’s law? Discuss 1ts significance in terms of well's
theory and obtain an expression for displacement current density. (5) : 2011}

34. Curl of a vector field represents whirling/rotational features of the fel@ Jusufy.|(3)
{Dec 2011}

55. Write Maxwell’s equations in differential form. (2) {June 2011}

56. Write down Maxwell's equations and explain their significance. (4) {June 2011}

57. A solenoid 15 Im long and 3em in diameter. It has fi ers of windmgs of 850
turns each and cammies a current of 5A. What 15 B at g% cegire? (4) {June 2011}

58. What is the differential form of Gauss's Law? (2)

59. Write down Maxwell’s equations and explain ther p

aw' and express it in differential form.
Further explain how Maxwell modified this law to accept this as one of the
Maxwell’s equatiogs. (5) {June 20103

63. The electrostatic tial in a certam region s given as Fx, y.z2)=3x+4y—6z.
Obiain the corrggponding electric held strength. (3) {June 2010}

64. Explain the ittvity={2) {Dec 2009}

65. Explain the signifi gof Maxwell's Equations. (4) {Dec 2009}

66. Explain the term current density and calculate the expression for it (4) {Dec 2009}

67. Explain emf (electromotive force) and electric field. (2) {June 2009}

ive the relations for Maxwell's equations. (B) {June 2009}

e the relation between dielectric constant and electnic susceptibility. (2)

|

physical significance of Maxwell’s equations. (4) {Dec 2008}

alculate the expression for the magnetic hield mside a torodal solenmd. (4) {Dec
2008}

72. What 1s the cause of producing displacement current? (2) {Dec 2008}

73. What 15 the significance of gradient of a scalar? (2) {May 2008}

74. Is displacement current like conduction current a source of magnetic field? (2)
{May 2008}

75. What is dielectnc polanization? Explain it for a parallel plate capacitor having a
dielectric in between. (5) {May 2008}

71.
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76. State and explain Ampere’s circuital law. (3) {May 2008}
77. Find the electric field strength for a uniform charge distnbution. (2) {Dec 2007}
TE. What is polarization? (2) {Dec 2007}

- =
79. Prove Gauss's Law in integral form ﬁ E.ds= ELHI adl . What do you mean by
L

Gaussian surface? Denve Coulomb’s law from Gauss’s Law. (4) {Dec 2007}

80. Deduce Maxwell’s electromagnetic wave equation for free space and prove that
the electromagnetic waves are transverse in nafure. (4) |Dec 2007}

£l. State Ampere's circuital law and discuss why 1t was modified to gficlide the
displacement current? (2) {May 2007}

£2. What 15 meant by polarization in dielectric matenals? (2) {May 2007}

£3. State and prove Gauss's Law. Find electnic field due to infimitely lo
cylinder at an external point. Also show the vanation of electnic field intensity
with distance. (8) {May 2007}

£4. Show that isolated magnetic poles do not exist. (2) | 006}

£5. A thin metallic sphencal shell of radius o cames arge ¢, . Concentric with it

15 another thin meiallic shn:ll of mdus (b= r.'!]n i a :.harg: :,r.h . Use

Gausg ==
(n) a<r<h {Lu’Jr:-b (5) {Dec 2006)
86. State |Ampere’s law and hence use it to caleulate the magnetic flux

a long solenmd carrying current. (5

E7. Wring

EE. State

R9_ Whaitde HH ot —=H - T p:rrmllwlty
Oblain an expression fur the potential at a-point du: o an electne dipole. (4)

{May 2006}
90. Using Gauss's

point outside it II'I5:I
91. What is die
92, Write Maxwel
{Dec2005)
93. Using Gauss’s Law, [ind'the electric field due to a uniformly charged solid sphere
al a point insxde the sphere. (3) {Dec2005}
ate Ampere’s gireuital law in electromagnetism. (2) {May 2005}
15 meanl by the term dielectirnic polarization? Define the terms Electnc

find electric feld due o wniformly charged solid sphere at a
it. (4) {May 2006}

ton? {2} Dec2005})

equations_and explam the sigmficance of each equation. (5)

- - -
ity | E |, Polanzation vector | P |, and electne displacement vector | D

- —- =
and establish the D =g, E+ P , where £, 15 absolute permittivity of vacuum.
(2.3.3) {May 2005}

96. State Faraday's Laws of electromagnetic induction. (2) {Dec 2004}

97. What 15 Dielectne Polanzation? (2) {Dec 2004}
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98. State and prove Gauss’s law of electrostatics and express it in differential
- =3
form V_E = E: where symbols have their usual meamngs. (5.3) {Dec 2004}
L}

99. Why are electnic hield hines normal to an equipotential surface at all the pomnts? (2)

{May 2004}

100. Explain how a dielectric inserted between the plates of a capacilor
increases 15 capacitance? (2) {May 2004 }

101. Write down the Maxwell's equations. (2) {May 2004}

102. State and explain Gauss's law of electrostatics. Use ot the
capacitance of a parallel plate capacitor. (6) {May 2004}

103. The electne potential n a  certmn  region n

by: Fix)=10x" +20y+5z" in SI units. Calculate the electric field
P(2.3.1) in SI umits. Is this field uniform? (2) {May 2004}
104, Explain the meanmg of gradient of a scalar held (2) {Dec2003 |

105. Will the Gauss's law hold if the electrosps ¢ between the two
charges vaned mversely the cube of the distance b

106. If a charged particle moving through a

e poes undflected,

solid sulfur has cubical symmetry, what will be s relative permimivity? (3)
{Dec2003 )}
i, State and

110, Wn
which these co

free space. (3) {Dec

rell's equations and state the laws of electrodynamics 1o
ond. Dedoce the wave equation for electromagnetic waves in
i

MAGNETIC MATERIALS

me applications of Fernites. (2) {JUN 15 [GNE]}

a shorl nole on magnetostnction and magnetic anisotropy. (4) {JUN 15

<E)}

3. Dascuss the ongin of dia-, para- and ferromagnetism on atomic basis. (5) {JUN 15
[PTU]}

4. Define magnetic susceplibility and gve its unit. (2) {DEC 14 [GNE]}

5. What are fermtes? How these are different from ferromagnetic matenals? Wnite
some applications of fermites. (4) {DEC 14 [GNE]}

6. What 15 the atomic ongin of diamagnetism exhibited by certain matenals? (2)
{DEC 14 [PTU]}
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7. Descnbe how ultmsomic waves are generated using the method of

magnetostriction. (5)

What do vou mean by magnetic anisotropv? (2) {JUN 14 [GNE]}

Write short note on Magnetic Amsotropy. (4) {JUN 14 [PTU]}

0. What are ferromagnetic domans? Explain their existence in terms of atomic

dipole moments. (4) {JUN 14 [PTU]}

11. What do you mean by Magnetostnction? (2) {JUN 14 [PTU]}

12. What does permeability of a medium sigmifies? State its value for free space. (2)
{JUN 14 [PTU]}

13. Write the expression for magnetic susceptibility of a magnetic materigt (2§ {JUN
14 [PTU]}

14. A magnetizing field of 1200A/m produces a magnetic flux of 2-4x1
iron bar of cross sectional area 0-2¢m” . Calculate permeability and susc
of the bar. (4) {Dec 2013 [PTU]}

15. Define magnetic susceptibility. Give ils dimensions. (2} {Dec 2013 [PTU]}

16. Explain magnetic flux density B, magnetic flux miepSiny, H and magnetization M.

=X

17. Dhscuss the doman theory of ferromagnetic matenals! gt the reasons for the
e ':.-'. i TR A FR—E = :.- T i } :D:L‘. 1{”3

18. A myggnetic circuil is made of a ferromagnetic material of p=7 3x10"Hm™ .

The 4 ..
The ! % !
prodyce a magnetic flux density of ¥

o4 {Jun 2013 [PTU]}
19. Define magnetic permeabality and ms §ictic stsceplibility and develop a relation
between them. (4) {Jun 2013 [PTU]}
20. How ultrasonic wgves are produced using the phenomenon of magnetostriction?
(4) {Jun 2013 [G
21. What do you
22, What do you

by magnetic amsotropy? (2) {Dec 2012 [GNE]}
Magmetostriction Effect? (2) {Dec 2012}

23. Define remana coeravity. (2) {Dec 2012}

24, Discuss domann stru€tures in ferromagnetic matenals. (4) {Dec 2012}

25. What do vou understand by Magnetic amsotropy? (2) {June 2012}

¢ speed of storing and reading out information from a computer core is less
a microsecond. Why is il necessary 1o use fermte for this application? (2)

Explpin the following terms: (1) magnetic amsotropy (11) magnetostriction and (1)

enetic domams. (6) {June 2011}

28. What are fermites? Give some of its useful applications. (2) {June 2011}

29, What do vou mean by Ferromagnetic Domain? (2) {Dec 2010}

30. What are ferntes? How are they supenor o ferromagnetic matenals? (3) {Dec
2010}

31. Write a short note on magnetosinction. (2)

31, Define magnetic susceptibility and relative magnetic permeability and establish

the relalion between them. (3) {Dec 2010}
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33. Which type of magnetic materials have permanent magnetic dipole associated
with them? (2} {June 2010}

34. What 15 Bohr's magneton? (2) {June 2010}

35. What are ferromagnetic domams? Explam ther existence in terms of atomc
dipole moments. (3) {June 2010}

6. How do vou distingush between hard and soft magnetic materials? (3) {June
2010}

37. What do vou mean by magnetostrniction? (2) {June 2010}

33, Differentiate between Hard and Soft magnetic matenals. (5) {Dec 2009}

39. Mention some applications of Fernite Matenals. (3) {Dec 2009}

40. Explain what are Fernies? Mention some applications of Ferrite 2)
{June 2009}

4]1. Define the term Hystensis. Draw the Hystensis curve for soft iron a - (2)
{Dec 2008}

42, Explain the term magnetostriction effect, hard magnetic matenals, hystensis loss.
(4} {Dec 2008}

43. Explain the term permeabality and susceptibility 2 relation between

them. (4) {Dec 2008}
44, "l.‘:'h}' I':rr-::lmugnl:l::lsm 15 lost on h:aT.Lnj.{ (2} {May 2008
45 s
4.
47.

)

48. 1 { & the energy dissipated per em’ of

49, Find nu’[ I:h|= EIFIIE'hElDII. I':Jr magnel dJ]:lull: moment due to orbital and spin
moiion of the electron. (4) {Dec 2007}

50. What are fermites pgatenials? (2) {May 2007}

51. Classify the magnefgm and wrile their properties. Also explain hard and soft
magnelic 1 ay, 2007

52. An B0cm long carnes d-carrent of 10A and lies perpendicular to a umiform
magnetic field. i ic force acting on the wire 15 02N . Calculate the
magnilude of the magnetic mduction B. (2) {Dec 2006}

53. Swate Ampere’s cirewital law and hence use it to calculate the magnetic flux

nsity within a long solenoid carrving current [ . (6) {Dec 2006}

Maxwell*s equations. (2) {Dec 2006}

Magnetic Amsotropy. (2) {May 2006}
pt are magnetic materials? Distinguish between hard and sofit magnetic

malenials? Name the factors, on which the shape of B-H curve depends. (6) {May
2006}

57. Write a short note on ferntes. (2) {May 2006}

S5E. What are ferrites? (2) {Dec2005)}

59. Explain the following terms (1) Magnetic domam (1) Magnetic Anisotropy (1)
Magnetostnction (6) {Dec2005]

6. What is the difference between soft and hard magnetic matenals? (2) {Dec2005 }

61. Define magnetic induction and magnetization. (2) {May 20035}
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62. Give some applications of ferntes. (2) {May 2005}

63. Discuss the complete classification of magnetic materials. What are the
differences between soft and hard magnetic materials? (5.3) {May 2005}

64. Define magnetic intensity and magnetization. (2) {Dec 2004}

65. Give the classification of magnetic matenials. What are the differences between
hard and soft magnetic matenials? (5.3) {Dec 2004}

SUPERCONDUCTIVITY

Explain Meissner effect, type-1 and type-11 superconductors. (4) {JUT

What is isotope effect? (2) {JUN 15 [PTU]}

Give a brief account of BCS theory of superconductivity. (3) {JUN 15

Give a bnel account of occurrence of superconductivity using BCS theory. (3)

{JUN 15 [PTU]}

5. What 1s the wavelength of an electromagnetic phot
pair in a material having cntical temperature of 4K7

6. Denve London’s equations and give their signifi

7. Give a bnef account of occurrence of superconduct

{ Dec 4L

K. Dcn e L-;Jndun & uquatmna unr] show that these :qu..jl::luns CAN ACC

5 [GNE]}

Pl b=

hich can break a Cooper
: 14 [GNE]]

14 [GNE]}

g BCS theory. (3)

I for perfect

10. What do vou mean by Mc::-.mﬂr effect? (2) JUN 14 [PTU]}
11. A superconducting state behaves according to which type of magnetic matenal in

{JUN 14 [PTU]}

12, What do stiperconducting stale? Under what conditions one
can achieve 7 (M) Dec 2003 [PTU]}

13. Why are type | sup@rc clors poor current carrying conductors? (2) {Dec 2013
[PTU]}

14. What is Meissner effect? (2) {Dec 2013 [PTU]}

ve London eguation and discuss how its solution led to Messner effect. (4)
013 [PTU]}

netration depth of mercury at 3-3K 15 abouwt 750A . What will be the
penetration depth at 0K, if the cntical temperature for mercury 15 4-2K 7 (4)
{Dec 2013 [PTU]}

17. Enumerate the factors affecting superconductivity. (2) {Dec 2013 [GNE]}

18. The entical magnetic field for a superconductor at absolute zero 15 910 Am™"
and at 6K is 5x10° 4m " . Find the critical temperature and energy required to
break Cooper pair al absolute zero. (4) {Dec 2013 [GNE]}

19. Denve London's equations and hence explain Messner's effect and flux
penetration. (4) {Dec 2013 [GNE]]
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20. What is Cooper pair? (2) {Jun 2013 [GNE]}

21. Deduce London equations and define London penetration depth. (4) {Jun 2013
[GNE]}

22, What 15 Messner Effect? Explain type-l and type-Il superconductors. (4) {Dec
2012 [GNE]}

23. For a specimen of V,Ga , the cntical Gields are 1.4x] 0" Am&4-2x10° A/m at

14K and 13K respectively. Calculate the transition temperature and critical felds
at 0K and 42K . (2) {Dec 2012 [GNE]}

24, Outline some expenmental facts about superconductivity. (4) {Dec 201

25. What arte type-II superconductors? (2) {June 2012}

26. What 1s the physical phenomenon behind superconductivity? How Sccessiul) is
this in today’s context? (4) {June 2012}

27. Elaborate the mamn features of BCS theory. (4) {June 2012}

28. What are important features of BCS theory? (2) {Dec 2011}

29. What 15 the physical mechanism behind Messner Effegt? (3) {Dec 2011}

30. Discuss London’s theory of superconductivaty. (5) {Pec

31. What are the conditions for a matenal to be supercOigh

3z Explum BCS lh:ur'_lr ufaup-n:mmdur.lmty [4} !.Tun: .

T

fJune 2011}

33. What o depth of a
sUp

34, Whatis Meissner Effect? (2) {Dee 20010}

35. Explgin the difference between typg ] -1 5 v tors. () {Dec 20010}

36, Gave the salient features of BC perconductors. (3) {Dec 20010}

37. Supesconductors are perfectly diafgenetigd Explun. (2) {Dec 20107

3E. What=Cooper parr? 20

39, Duscuss the Jm]:rurl:.unl differences befween-type-l1 and type-1l superconductors
with the help of example and plots of magnetization (M) Vs magnetic field (H). (3)

{June 200104
40. What 15 Mewssner ect? Furthér explain the effect of magnetic ficld on the
supercond {Tune 2010}

41. Define London tration depth and wnite its expression. (2) {June 20107}

42, Draw graphs for h sofl superconductors. (2) {Dec 2009}

43. Explain BCS theory of superconductivity. (5) | Dec 2009}

44. Calculate the expression for penetration depth in superconductors. (3) {Dec 2009}

*Write down the relation between cntical field and critical temperature in

onductors:(2) {June 2009}

graphs for type-1 and type-11 superconductors. (2) {June 2009}

e & explan the London equations and calculate the expression for the
Penetration Depth. (8) {JTune 2009

48. What do you mean by field penetration in the superconductors? (2) {Dec 2008}

49. What do you mean by coherence length? Write down the expression for it (2)
{Dec 2008}

50. Define Levitation effect and explain the vanous factors that can destroy the
superconductivity. (4) {Dec 2008}

51. Explain the BCS theory of superconductivity. (4)

52. Why superconductors are perfectly diamagnetic m nature? (2) {May 2008}
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53. What s cntical field? Wnte down the expression for /. and differentiate
between type-1 and type-1I superconductors. (4) {May 2008}

54. Denive first London’s equation and give 1ts physical significance. (4) {May 2008 }

55. Sute Messner effect of superconductivity. (2) {Dec 2007}

56. What 15 London’s penetration depth? How does it vary with temperature? (4)
{Dec 2007}

57. Define Cooper Pair. Calculate the wavelength of a photon, which will be regquired
to break a Cooper Pair in a superconductor (Zr) for which T = 0. 56K . (4) {Dec

2007}

58. Write the formula for vanation of magnetic field mtensity with ature. (2}
{May 2007}

59. What s superconductivity? What are the differences between type-1 |
superconductors? A twpe-l  superconductor  with I.=7K has

di
slope d'_;' ==25mTK ™" at T.. Estimate its critical ficjdat 6K. (8) {May 2007}

60. What are Cooper Pairs? (2) |Dec 2006}

61, Denve London’ 5:quulu.1-::|s fuIAC & DC fields. {ﬂ e M006 )

62, What T e e 2006

63. For Hg {m:rr.u:}']n. the cntical temperature at which the supercondugtivity ensues
with fero applied magnetic fields 15 4- 15K . The entical applied magmetic field at

which superconductivity will not § poe al any temperature 15 ( -|14]T . Find
the applied magnetic field that will stop Me superconductivity at2- 3K . (3) {Dec
2006]

64. What=vierssmer Effect® i’

65. What do you umlmtand by t:.-‘]:rﬂ—l a pe-11 superconductors? (6) {May 2006}

66. Discuss London’s theory of superconductivaty. (2) {May 2006}

67. What are Cooper plirs? (2) {Dec2005}

68. What do vou unders by type-1 and type-11 superconductors? Give BCS theory
of supere 1

H9. What is the eff

T, What 15 Meissner
{May 2005}

of magnetic-field on superconductivity? (2) {May 2005}
A7 Show how London equations lead to this effect. (1.4)

[

dB,-
type-1 superconductor with T, =7K has slope E:—Emﬂf" at T .

te its critical field at 6K. Also calculate the jump in the specific heat at T..
ay 2005}
. al 15 Meissner effect? (2) {Dec 2004}
73. What s superconductivity? What are the differences between type-1 and tvpe-11
superconductors? A type-l  superconductor  wath I.=7K has
dB,.
slope d_]:' ==25mTK ™ at T, . Estimate its critical field at 6K. Also calculate the

jump mn the specific heat at 7. (2,3.3) {Dec 2004}
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74. Metals, which are very good conductors at normal temperatures do not show
superconducting behaviour. Why? (2) {May 2004}

75. Dnstinguish between type-1 and type-11 superconductors. Briefly discuss the BCS
theory of superconductivity. (5) {May 2004}

76. State and explain Meissner Effect. How do London equations account for this
effect? (3) {May 2004}

77. What are Cooper pairs? (2) {Dec2003}

X-RAYS

l. Why X-rays are most suitable for study of crystal structure? (2) {JUN $&JGNEL}

2. Dustinguish between ongin of charactenstic and continuous X-ray spectrum. (2)
{JUN 15 [PTU]}

3. A beam of X-ravs with A=0-842 A 15 incident ¢
835 when first order Bragg's reflection oceurs. Calcl
third prd T — 4 ]

al 4t a grazing angle of
glancing angle for

4. How [X-rays are produced? Dhscuss the ongin of continuous and charactenstic X-

5. Wha} are X q coptinuous and charactenstic X-ray
aleulate the o ey, HIEY. pe-of-a-simplel cubic crysial

(d=2-814A) comesponding to 2™ order diffraction maxima for X-rays of

wavelength 0-71
6. What is Brage'
[PTU]}
7. Find the maxim frequency’ present in the radiation from an X-ray wbe whose
accelerating potentidl 15 4:10°F . (4) {Dec 2013 [PTU]}
E. What are the charactetistics of X-rays? Describe the X-ray energy level diagram
or an atom. (4) {Dec 2013 [PTU]}

. (4) {JUN 14 [GNE]}
how asiised for crystallographic studies? (3) {JUN 14

late the mimmum applied potential required to produce X-rays of 1A

ngth. (2) {Dec 2013 [PTU]}

15 X-may diffraction? Deduce Bragg's law of X-ray diffraction in a erystal.
What are Bragg's conditions for X-ray diffrmction? (4) {Dec 2013 [PTU]}

11. Monochromatic X-rays of wavelength 1-4A  are incident on a crystal having

1-5A interatomic spacing. Find the vanous orders in which the diffmction takes
place. (4) {Dec 2013 [PTU]}
12. What is the difference between X rays and Gamma rays? (2) {Dec 2013 [GNE]}
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13. How continuous X-ray spectra is different from charactenstic spectra? Also find
the expression for cut off wavelength of continuous X-ray spectra. (4) {Dec 2013
[GNE]}

14. Dhscuss the importance of excitation and absorption limit in the X-ray spectra. (4)
{Jun 2013 [PTU]}

15. A beam of electrons s accelerated by 3530V and then reflected from a crystal. The
first reflection maxima occurs when the glancing angle 15 307 . Determune the
spacing of the crystal. (4) {Jun 2013 [PTU]}

16. What 15 the ongin of X-rayvs? Explain. (2) {Dec 2012 [GNE]}

17. Explain Bragg's law mn X-ray diffraction. Explain how it 15 used o find the
wavelength of X-rays. (4) {Dec 2012 [GNE]}

1 8. If the first order beam emerged at an angle of 107 relative to the inci eagl on

a crystal having interplannar spacing 2-81A , what 1s the wavelength of X-rays
used? (4) {Dec 2012 [GNE]}

19. The first order Bragg's maxima of electron di in crystal having inter

& . Calculate the de-
: 012

atomic spacing of 0-99A occurs at a glancing
Broglie wavelength of the electrons and their velocities?
20. What ; ?

21. A begm of X-rays with L= 0.842A is incident on a crystal at a grajing angle of
8351 when first order Bragg's re i occurs. Calculate the glanding angle for
third prder reflection. (4} {June 2

22, What|are X-rays? How are these -%

23, Give spoasant-properiiese —

24, What are contimuous and chamctensfic X<mays? How 15 the continuous X-ray
spectrum and short wavelength lmmat explaimed? (5) {Dec 2011}

25. An X-ray pholongs found to have its wavelength doubled on being scattered
through 90°. Find nergy of inewdent photon. (3) {Dec 2011}

26. Whal 15 the { Bragg's Law? (2) {June 2011}

27. How does X-ra iffer from- Gamma rays? (2) {June 2011}

2E. What thickness of willattenuate a beam of 0-4Mel” X-rays by a factor of 27
Given g =2-3cm™. 3

Why X-rays arepreferred for crystal structure determination? Denve an

ssion for, Bmgg's law. How Brage's law 15 used in crystallography? (5)

2001}

ray wbe 15 operated at 25kV. Find the minimum wavelength of X-ravs

from it (2) {Dec 2010}

31. What 15 Moseley” Law? How can it be explamed on the basis of Bohr's theory?
What is its importance? (6) {Dec 2010}

312, How will it affect the cul off wavelength of X-rays if the separation between the
cathode and target is doubled? (2) {Dec 2010}

33. What 15 Moseley's Law? Give its sigmficance. (2) {June 2010}

34. Discuss the ongin of continuous and charactenstic X-rays. (3) {June 2010}

35. The first maxima for Bragg®s diffraction from KCI crystal (d = 0.314nm ) appears
to be at 14", Calculate the energy of incident X-rays. (3) {June 2010}
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36. Dafferentiate between hard and soft X-rays. (4) {Dec 2009}

37. Differentiate between continuous and characteristic X-rays. (4) {June 2009}

38, Show that the production of X-rays 15 based on inverse photo electnc effect and
differentiate between charactenstic and continuous X-rays. (4) {Dec 2008}

39. Calculate the wavelength of K line for an atom having atomic number £ =90,
given that Rydberg constant 15 R =1 %10 m™". (4) {Dec 2008}

40. Denive Bragg's equation for diffraction of X-rays and discuss s application m X
ray crystallography. (5) {May 2008}

41. Calculate the mtio of ﬂ,‘.' & 111' for a target having atomic num =90.
Given Rydberg’s constant R = 1-097 w10 m . (3) {May 2008}

42, State Bragg's Law. (2) {Dec 2007}

43. Explain why continuous spectrum has a sharp point at short wavelength 24
{Dec 2007}

44, State Moseley's law. (2) {May 2007}

45. State and denve Bragg's Law. Write its applicaions #
2007}

46. The mass absorption coefficient for aluminigg

trystallography. (4) {May

X-rays  having

- - n e =—2Jgem ™ . Find
L.kn:ﬁ of the absorber m:nl:lr.-;l to cul down the intensity of the beam

ik
} of the mitial value. {4)

47. What) s I:hl: ungm if X- ru:.fs"' E.x]:l- .
48. Dnff
49. State and explain Moseley's Law? (2) {Me

50. Dafferentiate between conlinuous and charactenstic X-ray spectra. How Bragg's
' lography? (6) {May 2006}

-rays? (2) {May 2006} & {Dec2005})

 law m X-my diffmction. Descnibe Bragg's

o 2006

51. What 15 the onigin o
52. Explan

53. An X-ray be works at 18kV. Find the maximum speed of the electrons sinking
the anti-cathode. (2) {Dec2005}

hat 15 Moseley s law? (2) {May 2005}

in the production chamcteristic X-ray spectra. An X-ray tube operated at

emils a continuous X-ray  spectrum  with a  short  wavelength

it A =0-310A . Calculate the value of Planck's constant. (5.3) {May
20051 & {Dec 2004

56. What is Bragg's Law? (2) {Dec 2004}

57. State and explain Moseley’s law. (2) {May 2004}

58. The wavelength of L, X-ray line of platinum (atormic number 78) 15 1-321A . An

unknown substance emits £, X-ray of wavelength 4-174 A . Calculate the atormic
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number of the unknown substance. Given that the screening constant for L, lines
15 7-4.(3) {May 2004}

59. Denive Duane hunt law for short wavelength limit of X-rayvs produced by a
Coolidge tube. (2) {Dec2003}

CRYSTAL PHYSICS

l. A beam of X-rays is incident on a system of parallel planes, having Miller mdices

(0 3 4). If the wavelength of X-rays 1s 0-4A and lattice constant is cubic
system), then find the angle of diffraction for 2* order maximum. @) [JUN 15
[GNE]}

2. How Bravais lattice 15 different from simple latice? Hence wnite the » of
lattice parameters { a,b.c.@, f.7 ) for any two crystal systems. (4) {JUN 15
[GNE]}

3. Dnuscuss the shape of damond unit cell and denve 1 1ic packing fraction. (5)
{JUN 15 [PTU]}

15 [PTU]}

5. ?(2) {DEC 14 [GNE]}
6. thice planes for a cubic cyysial system.
7. What are the essential conditions for it ¢ell to be called as a pnmitive unit cell?

(2) {DEC 14 [P
E. For an orthorho
0-428:1:0-376
0-214:1: -
9. Find the Miller
ratio 3a:4b with [
{JUN 14 [GNE]}
10. What is the differepce between pnimitive and non-primitive unit cell? (2) {JUN 14
E]}
ate packing fraction for body centered cubie unit cell. (3) {JUN 14 [PTU]}
you mean by a pnmitive umt cell? (2) {JUN 14 [PTU]}
tiate between pnmitive and non pnmitive umit cells. (2) {Dec 2013

i

e erysial, the laMice constants are n the ratio a:b:c =
ind Miller: indices of the faces with intercepts
C 1A[PTU];

wes of psel of parallel planes, which makes miercepts in the
two erystallographic axes and parallel to the third axis. (4)

[GNE]}

14. A lattice plane mtersects three erystallographic axes at (=22,0.0,0), (055.0) and
(0,0.6¢) . Find Miller indices of the plane. (4) {Dec 2013 [GNE]}

15. What do you understand by crystallography? (2) {Jun 2013 [PTU]}

16. What do you mean by a primitive umit cell? (2) {Jun 2013 [GNE]}

17. Find the Miller indices for a set of planes parallel to Z axis in a cubic lattice with
X and Y mitercepts in the ratio 3a:4b. (3) {Jun 2013 [GNE]}
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18. Define atomic packing fraction and calculate its value for face centered cubic
(FCC) unit cell. (5) {Jun 2013 [GNE]}

19. What do you mean by space lattice? (2) {Dec 2012}

20. What 15 Bravais Lattice? Discuss wath suitable examples. (4) {Dec 2012}

LASERS
l. MName some propertiecs, which make laser light different from ordinary light. (2)
{JUN 15 [GNE]}
2. The output power of a given laser 15 lmW and the emitted wavelength 15 630nm.
Calculate the number of photons emitted per second. If the area of | beam |1s

10~*m" , then find miensity of laser beam. (4) {JUN 15 [GNE]]

3. What 15 four level Laser? Hence explmn theory and working of any four level
laser. (4) {JUN 15 [GNE]}

4. Dascuss vanous pumping methods used in the Las
inversion. (2) {JUN 15 [PTU]j

for obtamming population

5. Dnscuss the construction and working of Ruby 15 [PTU]}

6. Give the distimguishing features of holography from ¢ | photography. (4)
{JUNAS- TR

T N four methods for pumping a laser. (2) {DEC 14 [GNE]}

8. In a [Laser, the total number of lasing particles (1ons, electrons, hples etc.) are

wavelength 70004 . then|calculate the
of one emitted photon total dergy available per pulse Assume the
v of Laser 1o be 100%. (4) 4 [GNE]}
9. Discuss the pnneciple of operation of e Laser. Draw the energy level diagram
and indicate the wavelengths of three lasing transitions. (4) [DEC 14 [GNE]}

10. Daffereniate betw spontaneous and stimulated emissions. (2) [DEC 14 [PTU]}
11. Discuss the con jon and working of Rubyv Laser. (4) {DEC 14 [PTU]}

12. Give qualitatj ormalion and reconstruction of a hologram. (4) {DEC 14

[PTU]}

13. Dhascuss in detal ruction, theory and working of He-Ne laser. (4) [JUN
14 [GNE]}

14. What 15 holography?- Dhfferentiate between holography and photography. (4)

gh the effitiency of a four level laser 1s less than that of a three level laser,
four level laser 15 better than the three level laser. Comment. (2) (JUN 14

. ulate matio of transiton swrates of spontancous emission to the stimulated
emission for light of wavelength 10*m and cavity temperature 100K and hence
determine which type of emission will dominate? (3) [JUN 14 [PTU]}

17. Specify three types of possible energy transitions between two atomic energy
levels and denve conditions for Einstein’s coefficients. (5) {(JUN 14 [PTU]}

1 8. Why a three level laser normally provides pulsed owtput? (2) {JUN 14 [PTU]}

19. Explain the concept of optical pumping. (2) {Dec 2013 [PTU]}
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20. Dafferentiate between three and four level lasers by laking suilable examples(s).
(4) {Dec 2013 [PTUT]}

21. Explain the concept and utility of holograms. (4) {Dec 2013 [PTU]}

22, Explain the role of Helium in Hehium Neon laser. (2) {Dec 2013 [PTUT]}

23. What do you mean by the terms stimulated absorption, spontancous emmission and
stimulated emission? (4) {Dec 2013 [PTU]}

24, Dmaw the energy level diagram of Helium Neon laser. Explain the opemation
principle of He-Ne laser. How thas laser 1s supenor to ruby laser? (4) {Dec 2013
[PTU]}

25. How holography is different from photography? (2) {Dec 2013 [GNE

26. What is coherence? Name its types. (2) {Dec 2013 [GNE]}

27. Denive the relabonship between vanous Emstemn’s coeflicients. are
necessary conditions for the laser action to take place? (4) {Dec 2013 [

28. Using well labeled energy level diagram, explain the working of Helium Neon
laser. (4) {Dec 2013 [GNE]}

29, Explain the concept of population inversion. (2) -I.T

30. What are Emnstemn’s coefficients? Discuss their
operations. (3) {Jun 2013 [PTU]}

31. He-Me Laser 1s supenor (o Ruby Laser. Comment. (3] |

11, Specifv major components of a Laser. (2) {Jun 2013 [GNE]}

33, Briefly l;l;lscuss the construction and working of a helium neon Igser with the

3 [PTU]}

in confexi of Laser

13 [PTU]}

ener E]}

34, Dhsc %- logram and write 1ts applications. (4)
{Jun

35, Can % 0 uihe pbsene e sspon? Explain.

(2} {Dex 21}12 [GNE]I-
36. Determine the 51 units of Einsten’s coeflicients 4, . 8. & B, . (2) {Dec 2012

GNE]}

37 [[hscu:].a the princip working of He-Ne laser with the help of a diagram. (4)
{Dec 2012

38, What 15 the di ween spontaneous and simulated emission? Explam. (4)
{Dec 2012 [GNE

39. Are all holograms same™(2) {Dec 2012}

40. Differentiate  between three level and four level lasers by giving suitable
ample(s). (5) {Dec 2012}

. 15 the differénce between ordmary mmage and a hologram? (3) {Dec 2012}

. Wha the main components of a laser system? (2) {June 2012}

the energy level diagram and discuss the working of He-Ne laser. (5) {June

123

44. What 1s the concept of Holography? (3) {June 2012}

45. How does a hologram differ from a photograph? (2) {Dec 2011}

46. Find the coherence length of white light. The wavelength of white light lies in the
range 400nm o 700nm. (3) {Dec 2011}

47. ifferentiate between spontancous and stimulated emission by taking switable
examples. Which of them is applicable to laser action and why? (5) {Dec 2011}

48. Define spontaneous and stimulated emission. (2) {June 2011}
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49. Differentiate between three level and four level lasers. Give the construction and
working of He-Ne laser. (3) {June 2011}

50. What 1= Holography? (3) {June 2011}

51. What 1s the fundamental principle of hologram? (2) {Dec 2010}

52. Discuss with suitable diagrams, the principle, construction, working and theory of
Helivm MNeon Laser. Explain the role of Helium atoms in this Laser. How it 1s
superior to Ruby Laser. (6) {Dec 2010}

53. What are the differences between the terms spontaneous and stimulated emission?
(2) {Dec 2010}

54. Which Laser gives output radiation having frequency in the visible a Il as
IR region? (2) {June 2010}

55. Why a three level: laser normally provides pulsed output? (2)

56. Specify three possible types of transitions between two atomic energy
denve relaiions between Einstemn’s coefficients. (5) {June 20010}

57. Calculate the ratio of rates of spontaneous emission lo the simulated emission for
the light of wavelength 10%m and cavity tempegs
determine which type of emission will dominate?

58, Dcﬁn: LASER. {2] {Dec 2009}

and

. D:ﬁn: thn: process ul'-;l-;:pmg in tl'n: =0 Ltur:i [2]- i June 2009}

65. What 15 the wavelength of light in O, Laser & Ruby Laser? (2) {June 2009}

66. Explain the worki construction and énergy level diagram for He-Ne Laser. (6)
{June 2009}

67. Explamn the

68. What do you
{Dec 2008 }

69. Define Holography. (2) [Dec 2008}

70. What do vou mean by spatial and temporal coherence? (2) {Dec 2008}

“Baplain the constroction, working and principle of Ruby Laser. (4) {Dec 2008}
the Einstemn’s coefficients for Lasers and explain their significance. (4)
|
15 population inversion? How 11 1s achieved? (2) {May 2008}

74. Explain spiking in a ruby laser. (2) {May 2008}

75. Why focusing of Laser Light is better than ordinary Light? (2) {May 2008}

T6. Explain construction and working of a Heliom Neon Laser. (5) {May 2008}

77. Why we prefer four level laser over three level laser even if its efficiency 1s low?
(3) {May 2008}

T8. Write physical significance of Einstein’s coefficients. (2) {Dec 2007}

79. Define Holography. (2) {Dec 2007}

in the Buby Laser. (2) {June 2009}
by cohérence length? Write down the expression for it (2)
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E0. Explain the action of He-Ne Laser. How it 15 supenor o Ruby Laser? (4) {Dec
2007}

1. In a Ruby Laser, the total number of Cr* fons is 2-8x10" . If the Laser emis

radiation of wavelength 7000 A | then calculate the energy of one emtied photon
and total energy available per pulse. (4) {Dec 2007}

£2. What do you mean by spontancous and stimulated emission? (2) {May 2007}

%3. Establish the relation between Einstein’'s coefficients. Explain the energy level
diagram for Ruby and Helium Neon Lasers. (8) {May 2007}

£4. What 15 the difference between stimulated and spontaneous emissiop® (2) {Jan
2007}

£5. Dascuss the pnnciple of operation of Helium Neon Laser. Draw the
diagram and ndicate the wavelength of the radiation. (5) {Dec 2006}

86. Can we obtamn light amplification in the absence of siimulated emission? Explain.
(3) {Dec 2006}

£7. Name four methods of pumping a Laser. (2) {May 2

E8. What s the difference between spontaneous and ul emission? (2) {May
2006}

£9. What are three level and four level lasers? Descnibe t tion and working
of ¥ Laser. (0] [May 2Z006]

90. Detegmine the SI umts of energy density ui@) , Emnstein’s coeflicien)s A & B. (2)
1 May 2006}

91. Can fe oblain amplification in ha b
{DecPO0s}
02 What| are Einstein’s coefficients? HA 2

se co-related? (2) {DecPO05]
93. Dhscuss the pnnaiple of opemation of be’Nc laser. Draw the energy level diagram
and indicate the wavelength of the mdiation. (6) {Dec2005}
94. What is holography? (2) {May 2005}
95. Explain the nlaneous and stimulated emission. Explan the construction
and workmg ser with necessary diagrams. (2,6) {May 2005}
6. What is spo timulated emission? (2) {Dec 2004}
97. What do yvou and by Holography? Denve the relation between Emnstein’s
coefficients. (2,6) |Bec 2004}
98. What 1s the differencé between ordimary mmage and a hologram? (2) {May 2004 }
xplain with suitable diagrams, the difference between spontancous and
lated emusgron. How will you achieve higher probability of stimulated
won? (3) {May 2004}
Descnbe the construction and working of a He-Ne Laser. (5) {May 2004}
What is population inversion? How 15 it achieved? (2) {Dec2003 }

e of sumulated emission? Explain. (2)

FIBRE OPTICS

1. What do you mean by splicer and connector? Give one example of each. (2) {JUN

15 [GNE]}
2. Why single mode fiber 1s preferred for long distance communication? (2) [JUN
15 [GNE]}
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3. Define and derive expression for numerical aperture. Hence explain why
numerical aperture 15 small for a graded index fiber in companson 1o an identical
step index fiber. (4) {JUN 15 [GNE]}

4. Write names of varous losses taking place in the optical fiber. If the length of
optical fiber 1s 2km and output power 15 1/100 of input power, then find fiber loss
and attenuation coefficient. (4) {JUN 15 [GNE]}

5. What are various signal attenuation and losses i optical fiber? (2) {JUN 15
[FTU];

6. What 15 an optical fiber? Give the basic principle3 of hght guidance t
optical fiber. Denve an expression for numerical aperture of an opli
{JUN 15 [PTU]}

7. What are sphicers and couplers? (2) {JUN 15 [PTU]}

&. Why do we prefer small numencal aperture for long distance commumnic
{DEC 14 [GNE]}

9. Differentiate single mode and multimode fber. (2) -IDEE 14 [GNE]!

h the

% (2)

+don on the r.un:-LIu-;I

0° reflections in a

fiber Jength-o s-lossesB-{DEC 14 [GNE]}

11. What| do you mean b:.-' |:|u|:u: dlr.pmmn"' [hu:usa 15 vanous tvpes apd 115 role
the fi

12. What|is the basic ]:rrin-;:i]:rh: -;Jfgu j bt through an optical fiber? ((2) {DEC 14
[

13, What| are different kinds of u-|:|l.i Dwr_‘uﬁ VATIOUS Ir.l.uds I dispersions

14. Give T.h.rl:i: uppll:a.lmns ufuplmu] fibers [3} {DEC 14 [FTU]I-

15. Define acceptance angle and numencal ‘aperture and hence denve mathematical
relation between thig two. (4) {JUN 14 [GNE]}

er has refradtive index 1-5, while 115 cladding 15 doped 10
gmivie a fract in refractive index equal to 0005 . Find (1) refractuve
index of clad (ifwcritical internal reflecting angle (1) acceptance angle and (1v)
numerical aperture. {JON 14 [GNE]}

17. Why data carrving capacity of optical fiber 15 more than that of radio waves? (2)

{JUN 14 [GNE]}

“A slep mdex fibér with refractive index of core 1.458 and numenical aperture 0.3

i e used at ¥50nm. Find the core radius if the normalized frequency 15 T5. (3)

4 [PTU]}

1be construction of optical fiber wath the help of diagram. Further describe
different factors responsible for loss of signal propagating through optical fiber. (5)
{JUN 14 [PTU]}

20. What do you understand by 10 548 [ kom (@ 850nm ? (2) {JUN 14 [PTU]}

21. A glass fiber has a core matenal of refractive mdex 1-46 and cladding matenal
has a refractive index of 1-42 _ I it 15 surrounded by air, compute the cntical
angle (1) at core cladding boundary (u) at cladding air boundary. (4) [Dec 2013

PTU]}
22 [[hscu]:.a merils and demenits of single mode optical fibers. (4) {Dec 2013 [PTU]}

16. The core of a glass
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23. What do you mean by index profile of optical fiber? (2) {Dec 2013 [PTU]}

24, What 15 meant by modes? Compare a single mode and multimode fiber. (4) {Dec
2013 [PTU]}

25. An optical fiber has a numencal aperture of 0-20 and cladding refractive index
of 1-59 . Determine the acceplance angle for the fiber in water, which has a
refractive index of 1-33. (4) {Dec 2013 [PTU]}

26. Find the numencal aperture of an oplical fiber, whose core and clad have
refractive mdex respectively 1-46 & 1-45. (2) {Dec 2013 [GNE]}

27. Define acceplance angle and denve mathematical relation for it (4) : 2013
GNE]!}

28. [Firu;l ‘tL: core radins necessary for SMF for propagation wavelength off850nm
core and clad refractive index respectively as 1-50&1-49. (4) 1-46 &

29. What do vou mean by fiber optic cable splicing? (2) {Jun 2013 [PTU]}

30.A step index fiber with core diameter of 30pm and n, =1-530 and
m, =1:515 show absorption of 0.00002% of thg, mcident power at each
reflection at the core boundary. Find the attenuatiogfin dig’km for such a fiber for

ray entering just below the accepltance angle. AsSapde thag there are no other

I-:Jn.:s (4] fJun 2013 [PTU]I-
31. Elabgrz . i ; P

32, Specify an uppll:.atmn where Laser and up’[l:.al fiber are Llhl.'.-il together. (2) {Jun

33. What|do you mean by acceplance an oplical fiber? (2) {Jun MO13 [GNE]}
34, A step index fiber with refractivy -458 and numerncal apes of 0315
to be|used at 820nm. Find the co iy if the'normalized frequegey 1s 75. (3)

{Jun JOTF [GRE]}
35. What do vou mean by mtramodal
What are its effec

intérmodal dispersion in optical hiber?
i m signal tmansmission through optical fiber? (5) {Jun 2013

[GNE]}

36. What are splicers uplers?242) 4 Dec 2012 [GNE]}

A7. What 1s up‘linn] fibre? Discuss vanous applications of optical
fibres. (4) {Dec 2 [GNE]}

38, Calculate the n cal mperture and acceptance of an optical fibre with
n,=1-50&n, =1-45.(4) {Dec 2012 [GNE]}

ve the mam advantages of fibre communication. (2) {Dec 2012}

g core of a glass fibre has a refrmctive index of 1-6 while 1ts clad 15 doped 1o

M fmactional change in refractive index of 0.008 fnd the refractive index of

Adding and the cntical internal refracting angle. (4) {Dec 2012}

- Eldborate important charactenistics of step index fibres. (4) {Dec 2012}

42, Find the core radus necessary for the single mode operation at 800nm in step
index fibre with n, =1-48&n, =1-47 . Also find the numerical aperture and
maximum acceplance angle. (5) {June 2012}

43. What do vou understand by Material Dispersion? (3) {June 2012}

44, Give mmporiant applications of optical fibres. (2) {Dec 2011}

45. A 20km long fibre cable has a loss of 2dBkm™ and a connector loss of
0.06dBkm ' . Find the total loss. (3) {Dec 2011}
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46. Denive an expression for pulse broademing due o mtermodal dispersion in
multimode step index fibre. (5) {Dec 2011}

47. Explain the term mode related to optical fibre. (2) {June 2011}

48. A fibre 15 made with core of refractive mdex 1-5 and the cladding 15 dopped 10
give a refractive index difference of 00005 . Find (1) the cladding refractive
index (1) the critical angle (1) acceptance angle and (1v) numerical aperture. (4)
{June 2011}

49. Descnbe the role of fibre connectors, splicers and couplers in commumcation
through fibres. (4) {June 2011}

50. What do vou understand by single mode and Mulumode fibre? (2) |

51. Explain the difference between a step index and a graded index i
2010}

52. What 15 mean by acceptance angle for an optical fibre? Show how it is
numerical aperture. (5) {Dec 2010}

53. What do you understand by “10- 548 / knm (@ 850mm 7 (2) |June 2010}

54. Descnbe the construction of an optical fibre with
Further descrnibe different factors responsible K

I:hmugh a fibre. (4) !.Tum: Eﬂlﬂl

fi signal propagating

.45 (4) {Junc

[4} {Dec
11]]9}

59. Define NA (Numencal Aperture) and Accéptance Angle. (2) {June 2009}

6. Calculate the exppggsion for NA for OFCs (Optical Fibre Cables). (4) {June 2009}

61. A step index fibre a normalized frequency = 266 at 1300nm wavelength. If
the core is ' alculate the acceptance angle of the fibre. (4) {June 2009}

62. Define bending Mgses in OFCs. (2) |Dec 2008}

63. What are the advipthges of the optical fibres in communication systems? (2)
{May 2008}

64. What are vanious ‘Emds of optical fibres? Explain different mechanisms of

1won in fibres: (5) {May 2008}

mthering capacity of an optical fibre 15 0-479 | If relative core cladding

ifference s 0003, calculate the refractive index of cladding if the outside

um 15 air. (4} {Dec 2008}

66. What 15 splicing? Define its tvpes. Explain optical couplers. (4) {Dec 2008}

67. An optical fibre has NA of 0.15 and cladding refractive index 15 equal 1o 1.5.
Find the numerical aperture of the fibre in a hquid of refractive index 1-3. Also
find the refractive index of the core. (3) {May 2008}

68. Define acceptance angle and numernical aperture in optical fibre. (2) {Dec 2007}

69. Differentiate between step index and graded index fibre. (4) {Dec 2007]
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70. What will be the critical angle and acceptance angle for a ray in a step index fibre
for which n, =1-33 and which has cladding whose refractive index 15 2-5% less
than that of core. {(4) {Dec 2007}

71. Dustinguish between step index and graded mdex fibre. (2) {May 2007}

72. What 15 optical fibre cable? Explain the basic theory of propagation of light in the
ophical fibre. (4) {May 2007}

73. An optical fibre has numencal aperture of 0-20 and cladding of refractive
index 1:359 . Determine the acceptance angle for the fibre in water which has
refractive mdex 1-33. (4) {May 2007}

74. What are the factors, which affect the propagation of ight through an pptical fibre?
(2) {Dec 2006}

75. What do you mean by Pulse dispersion in step index fibre? How 15
fibre useful in reducing the pulse dispersion? (3) {Dec 2006}

76. Calculate the numencal aperture and acceptance angle of an optical fibre. Given
that the refractive index of the core and cladding are 1,45 &1.40 respectively. (3)

T7. W]:L}' the 'Lnl'-;:lrmuliun cu:ry:i:l:lg -;:up.iu:it:,' af u-]:rl_icul w much greater than

T8. Whaitp ispersion and

79, What are splln;.:r-.i and L.nu]:r]mr" (2} {M:l'_lr 2006}
0. Defin perfure. (2) {Dec2005)
Rl 'Whut % ﬂl: difference betweg e and multiimode rapsmission in

£2. Calcuts b . ; make with the
axis of tl!'n: ﬁbr: sLuLJ:L that it 1s gu:d lhmugh the ﬂl:m: f-;Jr tl!'n: I’ul]uwmg fibre
parameters: (1) m, =1-6,n, =1-5 (n) ;a2 -Ln, =15 . (4) {Dec2005}

£3. What 15 fotal inte reflection? (2){May 2005}

#4. What 15 numencal 3gerture? Calculate the numernical aperture and hence the
acceplance al fibre, mven that the refractive indices of the core and
cladding are |- |- 40, respectively. (2,6) {May 20035}

£5. What 15 numernical T(2) {Dec 2004}

#6. What 1s total internal refllection? Calculate the numencal aperture and hence the

ceeplance angle for an optical fibre. Given that refractive indices of the core and

ladding are 1. 45 & 1- 40 respecuvely. (3.5) {Dec 2004}

uish between step index and graded index optical fibre. (2) {May 2004}

i the propagation of light through a step index multimode fibre. Explain the

ing of acceplance angle and numernical aperture. Also denve expressions for
these. (6) {May 2004}

£9. The core of a glass fibre has refractive index 1-5, while its cladding s doped 10
givie a fractional change in refractive index of 0.005 . Find (1) refractive index of
cladding (u1) critical internal reflecting angle (i) acceplance angle (1v) numerical

aperture (2)
90. What do you understand by the term acceptance cone for an optical fibre? (2)
{Dec2003 }
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SPECIAL THEROY OF RELATIVITY

. What are the conditions for existence of massless particle? (2) {JUN 15 [GNE]}

. Denve expression for Lorentz transformation equations. Under what conditions,
these equations become identical with Galilean transformation. (4) {JUN 15
GNE]}

i [A Iu-;:l]u:l 15 going away from earth with speed 0.8c. It fires a mussile, whach 1s
moving with speed 0-6c worl ecarth. Find the velocity of mssile for the
following cases (1) missile 18 going away from earth (1) missile 15 goipgloward
carth. (4) {JUN 15 [GNE]}

4. What are space like and ime like mtervals in relativity? (2) {JUN 15 [ETU]}

5. Dascuss Michelson-Moreley expenment and and give its conclusio N
15 [PTU]}

6. What 15 the length of a meter stick moving parallel to its length when 11 mass 15

1.5 tumes its rest mass? (2) {JUN 15 [PTU]}

[t =

7. State pmlu]ut:s of special theory of relativity. (2) ! [}F

. Denve cxpm5mn for vanation of mass of body wat {DEC 14 [GNE]}

9. A r:J-:.kv:l 15 E-Dlnb uwa}' from earth with spl::d (.68 s missile, which 1s
MOVIR : > = e : ith the direction
of m nun u-I' m-i.h:'[ Fmd lhi: v:l-:J-:.JI.}' :.11' n'uanl: W r|: R.uuc.lr.:l 4y {DEC 14
[GNE]}

10. What|are the conclusions of Michelstfdorcley experiment? (2) {DRC 14 [PTU]}

11. Justa rest in any frame of neference? (2)
1DEC ]4[P‘TU],'!

12. Den

13. The mean hfetime of a muon at rest 1572 -2 ¢ . Calculate the average distance that
it will travel in vacuum before decay, Wit starts moving with velocity 0.9¢. (3)
{DEC 14 [PTU]}

14. What are postulates & Einstein®s ' special theory of relativity? Using these, denive
Lorentz ations. (4) {JUN 14 [GNE]}

15. A rocket 15 movimg away from earth with a velocity 0-7¢ . It fires a missile with
velocity 0 6c wor.C¥¢arth in its own direction. What 15 the velocity of the missile
w.r.L rocket? (4) {JUN 14 [GNE]}

16. Write the sigmficance of negative result obtammed n Michelson Moreley

riment. (2) {JUN 14 [GNE]}

that the speed of hght in vacuum 15 invariant in Lorentz transformation. (2)

4 [GNE]}

do you mean by relativity of simultaneity? Explain it with the help of an
example. (4) {TUN 14 [PTU]}

19. A spaceship moving away from earth with speed 0.9¢ fires a missile n the same
direction as its motion with speed 0.7¢ relative to the spaceship. What 15 the speed
of missile relative to earth? (3) {JUN 14 [PTU]}

20. Denive Lorentz transformations equations. (5) {JUN 14 [PTU]}

21. What 15 the difference between inertial and non inertial frames of reference? (2)
{JUN 14 [PTU]}

22, Give an account of Galilean transformation. (2) {Dec 2013 [PTU]}
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23. The mass of a moving electron 1s 10 tumes its rest mass. Find 11s kmetic energy
and momentum. (4) {Dec 2013 [PTU]}

24, Show that no signal can travel faster than light. (4) {Dec 2013 [PTU]}

25. If the total energy of a particle 1s twice its rest energy, then what 1s the veloaity of
the particle? (2) {Dec 2013 [PTU]}

26. A scientist observes that a certain atom “A° moving relative to him with a velocity
of 2x10°ms™" emits a particle *‘B", which moves with a velocity of 2-8x10"ms™
with respect to the atom “A’. Calculate the velocity of *B* with respect to the
scienlisl.

27. Calculate the percentage contraction in the length of a rod moving wigh a velocity
of 08¢ ina direction inclined at 60" to its own length. (4) {Dec 2013

28. Write the postulates of special theory of relativity. (2) {Dec 2013 [GN

29, Two observers are moving relativistically wrl each other with umform veloaity v
along X axis. How are space and time coordinates of both the observers related to
cach other? (4) {Dec 2013 [GNE]}

30. Two electrons are approaching each other with a a
speed. (4) {Dec 2013 [GNE]}

31. Does Ether exist? Comment. (2) {Jun 2013 [PTU]}

32, Definets e

33, A Naphing bulb 15 located at 40km from an observer. The bulb 15 ffired and the
observer sees the flash at 5: 00pm . What 15 the actual ime when thg bulb 15 fired?

of, 0 e . Find their relative

34, Devel a relation between entum and energy. (4) {Jun 2013

35. Define proper ime interval and propesgengis mierval. (2] (Jun 2013 [GNE]}

36. Using postulates of special theory of relativity deduce the formula goveming the
varation of mass of an abject with 1ts velocity. (4) {Jun 2013 [GNE]}

37. A spaceship movafig away from the earth with a speed of 0-9¢ fires a missile in

' its motion With a speed of 0-Tc relative to the spaceship.

issile relative to earth? (4) {Jun 2013 [GNE]}

38, Rocket A travels o the nghit and rocket B travels to the left with velocities

rvely, relative to earth. 'What 1s the velocity of rocket A with

respect 1o rocket B? (2) {Dec 2012 [GNE]}

scnibe the Michelson-Moreley experniment and show how the negative results

gined in the exXpénment were interpreted. (4) {Dec 2012 [GNE]}

an expression for Einstemn s mass energy relation. (4) {Dec 2012 [GNE]}

free space? Does it exist? (2)

L ne proper length and proper time. 92) {Dec 2012

43. A block of metal of specific heat capacity 45DJEE'JI{'I 15 heated from
0" Cto90" C. Find the percentage increase in ils mass. (4) {Dec 2012}

44, “No signal can travel with a velocity faster than light.” Comment and justify your
answer. (4) {Dec 2012}

45. What do vou mean by time dilation? {2) {June 2012}

46, Does ether exist? Comment. (2) {June 2012}

47. Elaborate the concept and utility of Lorentz transformation. (5) {June 2012}

39.
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48. What do you mean by simultaneity m relativity? (3) {June 2012}
49. Give Enstein’s postulates of special theory of relativity. (2) {Dec 2011
50. Does ether exist? Comment. (2) {Dec 20011}

31, A particle of rest mass m, moves with speed EE Calculate its mass, momentum,

total energy and kinetic energy. (3) {Dec 2011}
52. Explain the Einstein’s concept of time dilation. Deduce the necessary relation. (5)

{Dec 2011}

53. Does photon have mass? If no, then how pholons have momentum? 1 June
2001}

54. Calculate the mass and velocity of an electron having a total energy of 2MeV. {3)
{June 2011}

55. Siate the fundamental postulates of special theory of relativity and hence
the Lorentz transformation. (3} {June 2011}

56. A stationary body explodes into two fragments, each
apart at speeds of 0 6c relative to the onginal
body. (2) {Dec 2010}

57. What 15 the objective of conducting Michelson-More
eXper L 3 i

58. Show) that the rest mass of a particle 1s given by m, = -L;T-,r ;where pand T

Fan
of the particle respectivgly. (3) {Dec

uce

rest mass 1kg, that move
ind the mass of onginal

nt? Describe the
2010}

denofe the momentum and Kinen

2010
59. Two photons approach each other. igitheir relative velocity? (2) {Dec 2010}
60. How do you deline proper length propér tme as per special theory of

relativity? (2) {June 2010}
61. State and explan postulates of special theory of relativity with the help of an
010}

62. Define ume dilation denve, expression relating time interval as observed m
; of reference. (3) {June 2010}

H3. Find the total en of an.eléctron and a proton, both having momentum equal to

64. Explain the term time. dilation. (2} {Dec 2009}
xplain the concepl of ether. (2) {Dec 2009}
mn Michelson Moreley's expenment and discuss 1ts significance. (5) {Dec

. ain the term Length contraction. (2) {June 2009}

69, hiferentiate between inerlial and non inertial frames of reference. (2) {June 2009}

70. Denive expression for Lorentz Transformation equations. (5) {JTune 2009}

71. Prove that the velocity of hight 1s independent of the velocity of the frame of
reference. (3) | June 2009}

72. What are the oulcomes of Michelson Moreley's expenment? (2) {Dec 2008}

73. Denive Lorentz transformation equations and apply them to explamn (1) Length
contraction (1) time dilaton. {44242 {Dec 2008}

74. Explain why a particle cannot move faster than speed of hght? (2) {May 2008}
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Explain Michelson Moreley experiment in detail and give the significance of
negative results. (8) {May 2008}

Write postulates of Emnstemn’s special theory relativity. (2) {Dec 2007}

Prove thai the relabon F = ma 15 covanani under relativistic transformation. (4)
{Dec 2007}

Show that the relativistic form of Newton's second law, when F 15 parallel wo v

is F=m, %{1-"—] _{4) {Dec 2007
=

Explain simultaneity mn relativaty. (2) {May 2007}

Write Lorentz transformations. (2) {May 2007}

If T 15 the relanvistic kinetic energy of a particle of mass m, |
that T +2m¢,r:JT = p:r:l. (4) {May 2007}

A particle of mass M disintegrates while at rest mlo two parts having

MASSEs %& % . Show that the relativistic energies of the parts
are 2ME_ & IMC o spectively. (4) {May 2007}

32 32
An eyent occurs in the frame S at ¢ = lms at x= 5&km . The position of the pont of
oCCL of event in frame § ars 1o be x"=35km . Find the time of
DL of the event (1"} in the A2) {Dec 2006}
Show| that the law of addit velodlly predicts the constant [value of the
velocty of light in all the inertial ) {Dec 2006}

Explain the postulates of special t
transformation equations. (5) |Dec 2
Two particles ¢ towards each othér with speed 0-8c with respect to the
laboratory. What ir relative speed? (3) {Dec 2006}

Mscuss in i -Moreley expernmment. (5)

Calculate t ringe shift in Michelson-Moreley expenment, if the
5 Im and the wavelength of hight 15 6000 A . Given that
the speed of earth is I ms~ . (3) {May 2006}

how that relatvisuc law of addion of velocites predicts constant value of
lgcity of lightin all inertial frames. (2) {Dec2005}

in the postulates of theory of relativity and denve Lorentz transformation

of relativity and denve the Lorentz

equatin. (5) {Dec2005}

ain process requires [0 s o occur in an atom at rest in the laboratory.

How much time will this process require to an observer in the laboratory, when

the atom is moving with a speed of 5 107 ms™ 7 (3) {Dec2005)

State Einstemn’s postulates of special theory of relativaty. (2] {May 2005}

On the basis of Lorentz transformation, discuss the following kinematic effects: (i)
length contraction (1) time dilation (4) {May 2005}

A scienlist observes that a certain alom A moving with respect o him with a

velocity of 2x10"cms emits a particle B, which 15 moving with
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-1

velocity 2.8x10"ems™ with respect (o the atom. Calculate the relative velocity
of the emitted particle with respect to the scientist. (4) {May 2005}
95. State Einstein’s postulates of special theory of relativity. (2) {Dec 2004}
96. Show that the mass of a body in motion 15 given by: m = - =, where m, 1=
v

l——
=

C
the rest mass of the body and m 15 the mass when it 15 moving with speed v. ()

97. Define mertial frame of reference. Does an inertial frame of reference agist? (2)
{May 2004}

98. Denive expression for vanation of mass of a body with speed. (3) |

99. Define Proper length and Proper ime. A space crew has a life suppo
will last for 1000hours. Find the mimimum speed for safe travel bet
space slations atl a proper distance of 8x10" km from each other. (3)

100, State postulates of special theory of relativaty. (2) {Dec 2003}

QUANTUM MECHAN

1. Define uncertunty principle and give its ongin. (2) {JUN 15 [GNE]}
2. If thejmass of a neutron is 1-66x Iﬂ'r"kg , then find the de-Broghe wavelength at
I00K] (Given k=1-38x107"JK 15 [GNE]}

3. wavefunction of particle in sional, box of length Lf 15 given as

A
(x)= .lJ'I 111|1|'\TJ ;= mleger .

w thal this wave Tunchon satisfies one

dimensional time gidependent Schrodinger equation. Given that E= n;.;- and
U=0.(4){J E]}
4. Define wa e ils sigmificance and wnte condiions for a

5. Using energy-time érfaunty principle, show that no excited state n atom can be
monda-energetic in nature. (2) {JUN 15 [PTU]}
6. MWhy a particle trapped in a box cannot be at rest? (2) {JUN 15 [PTU]}

group velocities of such a wave packet. (4) {(JUN 15 [PTU]}

i brel account of need and ongin of quantum mechanies. (4) {JUN 15

i

9. Explain briefly uncertainty principle. (2) {DEC 14 [GNE]}

10. Denive expression for time independent Schrodinger wave equation. (4) {DEC 14
[GNE]}

11. Denve relation between group velocity and phase velocity. Hence discuss the
cases of normal and anomalous dispersion. Which dispersion 15 must for group
velocity to be less than velocity of light? (4) {DEC 14 [GNE]}

12. What are essenbal condiions for a wave finction o be well behaved? (2} [DEC
14 [PTU]}
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13. Show that Hewsenberg's Uncertmnty principle is a natural consequence of wave
nature associated with moving material particles. (4){DEC 14 [PTU]}

14. Obtain time mdependent Schrodinger equation. Argue qualitatively that energy
quantization 15 embedded n this equation. (4) {DEC 14 [PTU]}

15. Discuss the formation of wave packet and hence prove that particle velocity is
equal o the group velocity. (4) [JUN 14 [GNE]}

16. Calculate the energy eigen values and eigen functions for the motion of a particle
in one dimensional box. (4) {JUN 14 [GNE]}

17. Can wix)=x" be an acceplable wave function in quantum mechanics?
14 [GNE]}

18. Calculate the de-Broghe wavelength associated with electrons, @Wwhich
accelerated by a voltage of 50kV. (3) {JUN 14 [PTU]}

19. Solve Schrodinger equation for a particle confined to an mfinite potentia

UN

ox af

width L in order to denve the expression for energy eigen values. (5) {JUN 14
[FTUT}

minimum :n:rg'_lr"' (2) {Dec 2013 [
27. State and explain Heisenberg s Ln:Lu:annlt:.-' principle. (4) {Dec 2013 [PTU]}
2E AL ume i i represented by a  wave function

Wix)=- ; where A, a and b are constants.

Momalize ¥(x,0)

Sketch Wix,0) as a function of x.

Where 15 the particle most likely tobeatt=07
(iv)  What is the probability of inding the particle to the lefi of x =aat 1 = 0?

(4) {Dec 2013 [PTU]}

29. Explain Uncertamity principle. (2) {Dec 2013 [GNE]}

30. Calculate the energy eigen values and eigen functions for the motion of a particle
confined in a 1-D box. (4) {Dec 2013 [GNE]}
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31. At a certain time, the normalized wave function of the particle moving along the
x+f  for-fex<0
X-axis is given by: W(x)={-x+F for0<x< 8 .Find the value of f and the

0 elsewhere

probability that the particle’s posiion 15 between x = "S &x=8.(4) {Dec 2013

GNE]}
32 hl’fcrl]:nliut: between phase velocity and group velocity. (2) {Jun 2013
33. Obtamn Bohr's condition of quantization of angular momentum using de Broghe's
idea of matter waves. (3) {Jun 2013 [PTU]}
34, Develop energy time relation and discuss some relevant applicatio
2013 [PTU]}
35. Write the expression of normahzed wave function for a particle confined in a
potential box. (2) {Jun 2013 [GNE]}
36. Find the probability of finding a particle in a regrog/0- 4L o 0 6L trapped 1n an
infinite potential well of wadth L. (4) {Jun 2013 [G
37 D':n\': an :xprmsmn for cmrg;'.-' of a puruc]c of

fined 1o infmaie

poleng . T (4) {Jun
2013 [GNE]I-

38, What|do vou understand by wave-particle duality? (2) {Dec 2012 [GNE]}

39 A particle of mass m 1s confi ve mmside an miimte plotential well

descrjbed by following function;

I+ o forx<a

Vix)=10 forl<x<=a
-

forx = a

unction and energ¥ of the particle. (4) {Dec 2012 [GNE]}

inciple? Explain the nonexistence of the electron nside the

e (43 i Dec 2012 [GNE]}

41. What do you stand by wave packet? (2) {Dec 2012}

42 What 15 the mim tneertainty in the energy state of an atom if an electron
remains in this state for 1075 7(3) {Dec 2012}

43. Develop time independent Schrodinger equation and discuss its sigmificance. (5)

Calculate the wa
40. What 15 uncerfainty
nucleus us 1

matter wavesT (2) {June 2012}

te the de-Broghe wavelength of a proton of wavelength whose kinetic

15 equal 1o the rest energy of an electron. Given that mass of proton 1s
1840 nmes the mass of electron. (4) {June 2012}

46. What do vou mean by normalization of a wave function? (4) {June 2012}

47. Calculate the wave number of 10keV neutron. (3) {Dec 2011}

48. Explain Heisenberg's uncertainty principle. (5) {Dec 2011}

49. What 15 the significance of wave function? (2) {June 2011}

50. What 15 the importance of uncertanty panciple? (2) {June 2011}

51. Denive an expression for time dependent Schrodinger wave equation. (6) {June
2011}
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52. What 15 the energy of Gamma ray having wavelength of 1A 7 (2) {June 2011}

53. What 1s de-Broglie's hypothesis? (2) {Dec 2010}

54. What 1s Compton Effect? (2) {Dec 2010}

55. What 1s Born's interpretation of wave function? (2) {Dec 2010}

56. What 15 the difference between phase velocity and group velocity? Show that the
de-Broglie group velocity associaled with the wave packet i1s equal 1o the velocity
of the particle. (6) {Dec 2010}

57. Why n =0 state is not allowed for a particle confined to an infinite potential box?
(2} §June 2010}

58. What 15 the physical significance attached to the conditions of tinuity and
smgle valued nature of an acceptable wave function? (2) {June 20107}

59. Establish time dependent Schrodinger wave equation and further
independent equation from it (4) {June 2010}

60. What are the charactenistics of a well behaved wave function? (2) {June 2010}

61. Find the probability of a particle trapped in a box of th L to be found in the

62. Differentiate between phase velocity and group velo ec 2000}

63. Define wave function and oblain the expression for t ndent Schrodinger
wave[Equaton. ; ;

64. Diffepentiate  between Photoelectnic effect and Compton Effect| and denve

sston for Compton shifi. (8) {Dec 2009}

65. Define Eigen values and Eigen fupe 2} {June 2009}

. Def wave funchon and ¢ , expression for Time | Independent

67. Explain Compion Effect and calcula®
{June 2009}

68, Define photoelectn

69. Give the sigmia
Shift (i1) Kinetic ene

T0. What is the

expression Jor the Compton Shift. (8)

effect. (2) §Dec 2008

of Compton, Effect. Find the expression for (1) Complon

of recoaled electron. (1+4+3) {Dec 2008}

Compton shift? (2) {May 2008}

71. Denive Schrodingr equation’ for a linear harmome oscillator. Determme the
nommalized wave trom dnd energy levels of the osaillator. (8) {May 2008}

72. Dastinguish between phase and group velocity. (2) {Dec 2007}

h
ve Hesenberg's incertmnty principle AvAp = E 4) {Dec 2007}

nergy of a particle 1 zero, then prove using quantum mechanics that it can

st in a one dimensional box. (4) {Dec 2007}

. -ray photon of energy 75kel” is scattered at an angle 457, then calculate the
energy of the scattered X-ray photon. (4) {Dec 2007}

76. What do vou mean by matter waves? (2) {May 2007}

77. Dhiscuss Harmonic Oscillator in quantum mechames. Define energy Eigen values
for it. Does it explain the mnneling phenomenon for particle m a box? (8) {May
2007}

T8. How do you explain the zero point energy of a harmonic oscillator? (2) {Jan 2007}

79. Can visible hight be used to demonstrate Compton Effect? Explain. (2) {Dec 2006}
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R0, Show that the relaton between the direction of the recolled electron and the
Li ]
scattered photon in case of Compton Effect 15 given by cot & = (1 -I-r::']l..im[?] .

v

wherea = and other symbols have their usual meanings. (5)

myc”

El. What 15 the de Broghe wavelength of an electron, which has been accelerated
from rest through a potential difference of 150V7? (3)

82. The energy of a linear harmomic oscillator i 1ts third excited state 15,0 lel” .
Calculate the frequency of vibration. (3) {Dec 2006}

£3. Explain de Broghe concept of matter waves. (2) {May 2006}

£4. What are orthogonal wave functions? (2) {May 2006}

£5. Write the Schrodinger equation for particle in a box and solve it to ob oy
Eigen values and Eigen functions. (6) {May 2006}

86. Explain briefly Uncertainty Principle. (2) {May 2006

7. What voltage must be applied © an elec

produce electrons of

wavelength 0.5A 7 Given that h=6-62x1 =1-6x107"C &

i =9-1x]ﬂ'“kg. (2} {Dec2005)
E8. What)is the physical significance of wave function? (2) | 2005}
£9. Discyss Compion scattering and denive a relalion for the change in Wavelength of
altered photon. (6) | Dec2005}

90. Explgin briefly Uncertainty princyp
91. What|is Compton Effect? (2) {M
92. What)do vou undersiand by Figenviles aftd Eipen functions? (2) {May 2005}
93. What 15 the need for quantum mech¥ifcs? Discuss the Bom's interpretation of
wave function and normalization of the wave function. (2,2) {May 2005}
94. Al a cerlain lime, normalized wave function of the particle moving along the
x+ B0 for-Fex <0
X-axis 15 @ =4-%4+f for0<x< f . Find the value of f and the
0 elsewhere

probability that the parficle’s position is between r = g.& x= .4} {May 2005}

al 1& uncertainty. principle? (2) {Dec 2004}
. Giae the Bom"santerpretation of wave function. (2) {Dec 2004
. For article in a one dimensional box, show that the value of unceramty

uct 1s: ﬂ.rﬁp:h.l’nl; -ll . Where symbols have their usual meanings. (8)

{Dec 2004}

98. Is 11 possible 1o observe Compton Scattening of visible hight? Explain. (2) {May
2004

99. Can every physical system be descnbed by the time mdependent Schrodinger
equation? Comment. (2) {May 2004}
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100. Show that the energy lost by a photon of frequency v in Complon
interaction with a stationary electron of rest mass m, 15 given by: M;
1+ ar(l = cos &)

where o= ’“Iﬂ and & 15 angle of scattering of photon. Also obtain an
myc

expression for maximum kinetic energy of the recoil electron. (6) {May 2004}
101. Find the ground state energy of an electron confined to a one dimensional

rigid box of length 1A . (2)
102. What is the utility of normalization of wave function? (2) | (HIEH
103, The uncertainty principle imposes no restriction on the rem
relasted 1o macroscopic objects. Comment. (2) {Dec2003

NANOPHYSICS

(=]

. Why storage of nanomatenals is a challenge? (2) {J 15 [GNE]}
2. Wrile short notes on (1) Quanium confinement (11} arpiubes (CHTs). (2)
{JUN 15 [GNE]}

3. Writg major apphications and disadvantages of nanotechnology. (2) JUN 15
[GN
4. Defin 2) {JUN 15 [PTU]}
5. Dhsc 3 Ml nanomatenials. (5) {JUN |5 [PTU]}
6. Wrilg shorl nole on carbon nanoti s TUNAS[PTU]}
7. Wrile-four-disadvantas — e — —
8. How can we synthesize nanomatenals¥® Explain vanous steps involved n Sol-Gel

technique. (4) {DEC 14 [GNE]}

9. Name and explaindwo important factors responsible for distinguished properties
of nanomaterials. ( EC 14 [GNE]}

10, Give a bne thne of sol-gel synthesis of nanomatenals. (2) {DEC 14
[PTU]}

11. Discuss vanous iquies.of synthesis of nanomatenals. (5) {DEC 14 [PTU]}

12. Write short note on‘carbon nanotubes. (3) {DEC 14 [PTU]}

13. Explain optical and magnetic properties of nano matenals. (4) {JUN 14 [GNE]}

iscuss m o detail sol-gel techmique for synthesis of nano-matenals. (4) (JUN 14

¥ Iwo properties of carbon nanotbes. (2) [JUN 14 [GNE]}
gefiss briefly different methods used to synthesize the nanoparticles. (4) [JUN

14 [PTU]}

17. Give two properties of carbon nanotubes. (2) {JUN 14 [PTU]}

1 8. Differentiate between nanowire and nanotune. (2) {Dec 2013 [PTU]}

19. Jusufy that surface area to volume mtio increases while we go from bulk o nano

scale. (4) {Dec 2013 [PTU]}
20. Demonstrate the composition of fullerene €, structure and discuss its real world

application(s). (4) {Dec 2013 [PTU]}
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21. Give examples of one, two and three dimensional nanomatenals. (2) {Dec 2013
GNE]}

2 Il:luw r!an nanomalerials be synthesized? Explain any technique in detail by giving
its advantages and disadvantages. (4) {Dec 2013 [GNE]}

23. Write applications and potential nsks of nanomatenals. (4) {Dec 2013 [GNE]}

24. What 15 electron confinement? (2) {Jun 2013 [PTU]}

25, “Surface area to volume ratio gets enhanced al nano scale.”™ Comment. (4) {Jun
2013 [PTU]}

26. Discuss some applications of carbon nanotubes. (4) {Jun 2013 [PTU]}

27. Write two pecubar features which distinguish nano materials fgfm normal
materials. (2) {Jun 2013 [GNE]}

28. Dhscuss briefly different methods for synthesis of nanomaterals. (40 gJun 2013
[GNE]}

29. What do you understand carbon nanotubes? How are these synthesized? (4) {Jun
2013 [GNE]}

30. What are nanomatenals? Explan. (2) {Dec 2012 [G

3]. How can we synthesis nanomatenals? Explan
{Dec 2012 [GNE]}

32, What are carbon nandoiubes? Discuss vanous applican of nanomaterials. (4)
{Dec|2012 [GNE]}

33. What)1s quantum dot? (2) {Dec 2012}

34. Elabgrate the concept of particle ¢ ment in context of nanophydics. (4) {Dec

2012
15. Elabgrate the advantages of us ess for synthesizing n atenals.
(4) Deg 20128

36. What 1s Nanophysics? (2) {June 2012

37. What are advaniages of synthesizing napomdterials? (4) {June 2012}

338, Synthesis of nanotybes 15 a challenge: Comment. (4) {June 2012}

39. Whal are nano maldgals? (2) {Dec 2011}

40. What 15 Qua ment? (2 {Dec 20011}

41. What are adv: ynihesizing nano matenials using Sol-Gel method? (4)
{Dec 2011}

42, Advocate the utldy of fullerene structure in reference 1o the synthesis of
nanctubes. (4) §Dec 2001}
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