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QUESTION BANK IN PHYSICS
(UP TO JUN 2015)

(EM WAVESAND DIELECTRICS)

=

Write Maxwell' s equation in differentia form. (2) {JUN 15 [GNE]}

2. Derive Maxwell’s electromagnet wave equatiol for a non-conductin medium
(4) {JUN 15 [GNE]}

3. Show that electrostati field is equa to the negative of potentia gradien anc
hence show that electrostatic field is conservative. (4) {JUN 15 [GNE]}

4. Whai is the physica significance of divergenc of of a vectol field? ( 15

[PTUL}

Show that divergenc of curl of a vectoi always vanishes (2) {JUN 15 [PTU]}

Whai is Poyntin¢ vectol anc give its significanceState anc prove Poynting

vector theorem. (6) {JUN 15 [PTU]}

7. Write differentia form of Maxwell' s equation app

{JUN 15 [PTU]}

Whai do you mear by displacemer current’ (2) {DEC 141GNE]}

Show that velocity of plane electromagnet waves in free spaci is giver by

1 (4){DEC 14 [GNE]}

N

10. Using Maxwell’'s equations proveythat. +?3_It0 =0. (4) {DEC 14 [GNE]}

o o

¢in fpateria medium (2)

©®

c=

11 Whai is the physica significance of gradien of a scala field? (2) {DEC 14 [PTU]}

12 Whai informatior doe: the quantity Poyntin¢ vectol furnish? (2) {DEC 14 [PTU]}

13. State anc prove P@yntin¢ vectol theorem Give significance of eact term (4) Give
a brief account of BE€S theory.of superconductivity. (3) {JUN 15 [PTU]}

14 Discus: vari olarization inducec in the dielectric wher it is placec
in external electsic field. (4){JUN 15 [PTU]}

15. Derive differentia ferm of-amperss circuital law for (i) stead' current: anc (ii)
varying currents. (4) {JUN 14 [GNE]}

16. Derive Maxwell's " electromagnet wave equatiolr for linear isotropic anc

ogeneous.medium. Hence prove that these waves can travel in vacuum. (4)
{ 14 [GNE]}
7. Defing Poynting vector Give its significance (2) {JUN 14 [GNE]}
11s the origin of displacemet curren density’ (2) {JUN 14 [GNE]}

19. State anc explair Amperes law anc expres it in differentia form. Furthe
explain how Maxwell modified this law to accept this as one of the Maxwell’s
equations. (6) {JUN 14 [PTU]}

20. Give one exampl« for eact of a solenoide anc irrotationa vectoi field. (2) {JUN
14 [PTUJ} (2) {JUN 14 [PTU]}

21. Differentiate betwee! stead' curren anc static current (2) {Dec 201 [PTU]}

22. Whai do you mear by optica wave function”: (2) {Dec 201: [PTU]}

23. Define skin depth (2) {Dec 201: [PTU]}
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24, List various types of polarization (2) {Dec 201: [PTU]}

25. What is meant by stationary current? Prove that for stationary ¢urteh=0. 4
{Dec 2013 [PTU]}

26. Solve Maxwell’s equations in free space to show thatHjB & direction of
propagation form a set of orthogonal vectors. (i) Energy flows lith velocity
of light. (4) {Dec 2013 [PTU]}

27, Stat¢ Farada’s laws of electromagnet induction (2) {Dec 201: [PTU]}

28. Stat¢ anc prove Gaus’s law of electrostatic: (4) {Dec 201 [PTU]}

29. (i) Write dowr Maxwell's equation in free space (ii) Explair intgoductior of
displacement current by Maxwell. (iii) Show that the vel@city of ) plane

013

electromagnetic waves in free space is given cby% . (4)
Ho&o

[PTUI]}

30. Whai is dielectric polarization’ (2) {Dec 201: [GNE

31. Derive Maxwell's electromagnet wave equatio
light in vacuum. (4) {Dec 2013 [GNE]}

32. The surface charge density of a chargin¢ capacito | reasini with time as
o =3t°Cm™. What will be the value of displacement currenttat 2[5s. Given

that the area of each plate 28m?. (4) {Dec 2013 [GNE]}
33. Whai do you understan by electromagnet spectrum (2) {Jun 201: [PTU]}
34. Define Poyntin¢ vector (2) {Ju 1}
35. Differentiate betweel conducti@ anc-displacemer curren by taking
I}

36. Show that the equation of continuity .3+% =0 is contained in the Maxwell's

c¢ find the velocity of

equations. (4) {
37. Give ar exampl of

2013 [PTU]}
ellar anc solenoide vectol fields. (2) {Jun 2012 [GNE]}
ectorfield. Write its expressio in terme¢ of Cartesia

39. Use Maxwell's equations to deduce wave equations in term&&H  field
vectors for free space. (4) {Jun 2013 [GNE]}
hai is the significance of divergenc anc curl of a vector” (2) {Dec 2012 [GNE]}

axwell' s equation anc discus: their significance (4) {Dec 201z [GNE]}

electric field, the potential is given 34Xx,y,z) = \/4x2 +3y? +9z° Volt.
Calculate electric field at the poinf,2.3). (4) {Dec 2012 [GNE]}

44, Write the physica significance of gradien of a scala unction (2) {Dec 2012}

45, A paralle plate capacito is filled with insulating¢ materia of dielectric constar K.
What effect does this have on the capacitance? (3) {Dec 2012}

46. “Maxwell’s equation are reformulatior of existin¢ laws” Commen anc justify
your answer. (5) {Dec 2012}

47.What is the utility of Maxwell's equation in referenc to electromagnet waves'
(2) {June 2012}
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48. Whai do you mear by displacemer current’ (2) {June 2012}

49. Deduct Maxwell's equatiol Farada’s laws of electromagnet induction (4)
{June 2012}

50. In free space the electric field variatior due to electromagnet wave: is giver by:

E(x,t) =50cos[ft - Bx)a, ] Vm™ . Find the average power crossing a circular area

of radius 5mm in the plan& =constar . (4) {June 2012}
51. Write Maxwell’ s equation for free space (2) {Dec 2011}
52. Whai do you meatr by electromagnet spectrum (2) {Dec 2011}
53. Whai is modifiec Ampere's law? Discus: its significance in terms of
theory and obtain an expression for displacement current density.
54, Curl of a vectol field represent whirling/rotationa feature: of the fielgh Justify)(3)
{Dec 2011}
55. Write Maxwell’ s equation in differentia form. (2) {June 2011}
56. Write dowr Maxwell’ s equation anc explair their significance (4) {June 2011}
57. A solenoic is 1m long anc 3crr in diametet It has fiveayers of windings of 85C
turns each and carries a current of 5A. What is centre? (4) {June 2011}
58. Whai is the differentia form of Gaus’s Law? (2)
59. Write dowr Maxwell’ s equation anc explair their ph
2010}
60. Show that the velocity of plane electromagnet wave in free spaci is giver by

c=—L  (4){Dec 2010}

vV Hoo

61 Wha' does permittivity of a nie@ fy? Write its value for free space (2)
{June 2010}

62. State anc explair Ampere's circuitallaw.anc expres it in differentia form.
Further explain how Maxwell modified this law to accept this as one of the
Maxwell’'s equatigns. (5) {June 2010}

63. The electrostatic ptential in a certain region is giveV és,y,z) =3x+4y-6z.

Obtain the or corresponding electric field strength.J@)¢ 2010}

ica gignificance (4) {Dec

66. Explair the terrr curren density anc calculatt the expressio for it. (4) {Dec 2009}
67. Explair emf (electromotivi force’ anc electric field. (2) {June 2009}

he physica significance of Maxwell’ s equations (4) {Dec 2008}

71. Calculat the expressio for the magneti field inside a toroida solenoid (4) {Dec
2008}

72. Whai is the causi of producin¢ displacemer current’ (2) {Dec 2008}

73. Whai is the significanct of gradien of a scalar (2) {May 2008}

74.1s displacemer curren like conductiol curren a source of magneti field? (2)
{May 2008}

75.Whai is dielectric polarization’ Explair it for a paralle plate capacito having a
dielectric in between. (5) {May 2008}
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76. State anc explair Ampere s circuital law. (3) {May 2008}
77. Find the electric field strengtl for a uniform charge distribution (2) {Dec 2007}
78. Whai is polarization’ (2) {Dec 2007}

79. Prove Gauss’s Law in integral forfﬁ E.ds :iJ'J'J'pdV . What do you mean by
<E~O

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

80. Deduct Maxwell’'s electromagnet wave equatiol for free spact anc prove that
the electromagnetic waves are transverse in nature. (4) {Dec 2007}

81 State Ampere¢'s circuital law anc discus why it was modifiec to jAclude the
displacement current? (2) {May 2007}

82. Whatis mean by polarizatior in dielectric materials (2) {May 2007}

83. Stat¢ anc prove Gaus’s Law. Find electric field due to infinitely lo rge
cylinder at an external point. Also show the variation of electric fielemsity
with distance. (8) {May 2007}

84. Show thal isolatec magnetit pole< do not exist (2) {D

85. A thin metallic spherical shell of radius carrie . Concentric with it

is another thin metallic shell of radiub (b > a) rying® a chargeq, . Use

Gauss’s Law to find the electric field strength at radigidistancghere (i) r <a
(i) a<r <b (i) r >b. (5) {Dec 2006}

86. State Ampere¢' s law anc hence use it to calculatc the magneti flux density within
a long solenoid carrying current Dec 2006}

87. Write Maxwell' s equation anc g ignificance (3) {Dec 2006}

88. State Ampere’ s Circuital Law. (2 06}

89. Wha' do you understan by electric@lisplacemen susceptibilitt anc permittivity?
Obtain an expression for the potehtial at a point due to an electric difble.
{May 2006}

90. Usin¢ Gaus’s Law find electric field due to uniformly charge: solid spher: at a
point outside it, inside it. (4) {May.2006}

91 Whaiis die [ ization (2) {Dec2005}

92. Write Maxwell*s,equationcanc explair the significance of eact equatior (5)
{Dec2005}

93. Usin¢ Gaus’s Law, find the electric field due to a uniformly charge: solid spher:

at a point inside the sphere. (3) {Dec2005}

“State Amperé < circuital law in electromagnetisr (2) {May 2005}

is mean-by the ternm dielectric polarization’ Define the terms Electric

006)

—

sity( E} , Polarization vecto( PJ , and electric displacement vect%D}

and establish theD =&, E+ P , where &, is absolute permittivity of vacuum.

(2,3,3) {May 2005}
96. Stat¢ Farada’s Laws of electromagnet induction (2) {Dec 2004}
97. Whai is Dielectric Polarization (2) {Dec 2004}
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98. Stat¢ anc prove Gaus’s law of electrostatic anc expres it in differentia

form 0O .E =££; where symbols have their usual meanings. (5,3) {Dec 2004}
0

99. Why are electric field lines norma to ar equipotentie surface at all the points’ (2)
{May 2004}

100 Explair how a dielectric insertec betweel the plate: of a capacito
increases its capacitance? (2) {May 2004}

101 Write dowr the Maxwell’ s equations (2) {May 2004}

102 State anc explair Gaus’s law of electrostatict Use it Ihd the
capacitance of a parallel plate capacitor. (6) {May 2004}

103 The electric potentia in a certair regior giver

by: V(X) =10x> + 20y +5z° in Sl units. Calculate the electric fie a point
P(2,3,1) in Sl units. Is this field uniform? (2) {May 2004}

104 Explair the meanin( of gradien of a scala field. (2) {Dec2003}

105 Will the Gaus’s law hold if the electrostati force betweel the two
charges varied inversely the cube of the dista n them? (2)

106 If a charge« particle moving througt a regi f spac: goe: undflectec
what can you conclude about the presence of electii€ and magnetic fields in the
resion? (2) {Dec2003}

107 Describt the behaviou of a dielectric in a static electric field. Explair the
meaning of Polarization vector afg, electric displacement vector. Also find the
relation between these. (5) {Dg

108. The atomic weight ane

respectively. The electronic polariza
solid sulfur has cubical symmetr

density. of sulfur are 32 @i®8gcm™

aflity of the atom3&28x10™°Fm? . If the
what will be its relative permiy® (3)

{Dec2003}

109 State anc lair Ampere s.law. Use it to find the magnetii inductior due
to long solenoid. (5)NDec2003}

110 Writ ell's'equation anc state¢ the laws of electrodynamic to

spond.:Deduce the wave equation for electromagnetic waves in
003}

which these co
free space. (3) {D

MAGNETIC MATERIALS

a ome application of Ferrites (2) {JUN 15 [GNE]}
Writg” a shor note on magnetostrictio anc magnetic anisotropy (4) {JUN 15
El}

3. Discus: the origin of dia-, para anc ferromagnetist on atomic basis (5) {JUN 15
[PTU]}
Define magnetir susceptibilit anc give its unit. (2) {DEC 14 [GNE]}
Whai are ferrites” How thest are different from ferromagneti materials Write
some applications of ferrites. (4) {DEC 14 [GNE]}
6. Whai is the atomic origin of diamagnetisi exhibitec by certair materials (2)

{DEC 14 [PTU]}

ok
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7. Describe how ultrasonic wave: are generate using the methoc of
magnetostriction. (5)

8. Whai do you mear by magnetit anisotropy (2) {JUN 14 [GNE]}

9. Write shor note on Magnetic Anisotropy (4) {JUN 14 [PTU]}

10. Wha' are ferromagneti domains Explair their existenc in terms of atomic
dipole moments. (4) {JUN 14 [PTU]}

11. Whar do you mear by Magnetostriction (2) {JUN 14 [PTU]}

12. Wha doe: permeabilitr of a mediun signifies” State its value for free space (2)
{JUN 14 [PTU]}

13. Write the expressio for magnetit susceptibilitr of a magnetit materigl (2) {JUN
14 [PTU]}

14. A magnetizing field of 1200A/m produces a magnetic flux2d# x1 in/an

iron bar of cross sectional ar€d2cm?. Calculate permeability and susceptibility
of the bar. (4) {Dec 2013 [PTU]}

15. Define magnetit susceptibility Give its dimensions (2) {Dec 201: [PTU]}

16. Explair magnetit flux density B, magnetit flux intersity H anc magnetizatio M.
How are these related to each other? (4) {Dec

17. Discus: the domair theory of ferromagneti materials
strong ferromagnetic property found in iron, nicke
[PTU]}

18. A magnetic circuit is made of a ferromagnetic materialuof 7 (3x10°Hm™

The average length of the circu n and the area of cross secti®faist .
The magnetic binding has 90 culate the magnetizing curremdién
produce a magnetic flux density @fE2Wpm 2. (4) {Jun 2013 [PTU]}

19. Define magnetic permeabilit anc maghetii susceptibilitt anc develoy a relatior
between them. (4) {Jun 2013 [PTU]}

20. How ultrasonic waves are producerusing the phenomenc of magnetostrictior

5

the reason for the
d cobalt. (4842013

by magneti anisotropy (2) {Dec 201z [GNE]}

22.Whai doyou u y Magnetostrictio Effect? (2) {Dec 2012}

23. Define remanancanc coercivity (2) {Dec 2012}

24 Discus: domair strdcture in ferromagneti materials (4) {Dec 2012}

25. Whai do you understan by Magnetic anisotropy (2) {June 2012}

26,I'he speel of storing anc readin¢ out informatior from a compute core is less

a microsecond. Why is it necessary to use ferrite for this appincat(d)

2011}

Explair the following terms (i) magnetit anisotrop: (i) magnetostrictio anc (iii)

gnetic domains. (6) {June 2011}

28. Whai are ferrites” Give some of its usefu applications (2) {June 2011}

29. Whai do you mear by Ferromagneti Domain’ (2) {Dec 2010}

30. Whai are ferrites” How are they superio to ferromagneti materials (3) {Dec
2010}

31. Write a shor note on magnetostrictior (2)

32. Define magnetit susceptibilitt anc relative magnetic permeabilitt anc establisl
the relation between them. (3) {Dec 2010}
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33. Which type of magnetic material: have permaner magneti dipole associate
with them? (2) {June 2010}

34. Whai is Bohr' s magneton (2) {June 2010}

35.Whai are ferromagneti domains Explair their existenc in terms of atomic
dipole moments. (3) {June 2010}

36.How do you distinguist betweel harc anc sofi magnetic materials (3) {June
2010}

37. Whai do you mear by magnetostrictior (2) {June 2010}

38. Differentiate betweel Harc anc Soft magnetit materials (5) {Dec 2009}

39. Mentior some application of Ferrite Materials (3) {Dec 2009}

40. Explair whai are Ferrites’ Mentior some application of Ferrite mMaterials (8)

{June 2009}

41. Define the ternmr Hysterisis Draw the Hysterisi¢ curve for soft iron anc (2)
{Dec 2008}

42. Explair the termr magnetostrictio effect harc magnetic materials hysterisi: loss
(4) {Dec 2008}

43. Explair the terr permeabilitt anc susceptibilit depive the relatior betweel

them. (4) {Dec 2008}
44, Why ferromagnetist is losi on heating’ (2) {May 2008
45, Discus: Domair theory of ferromagnetisn (4) {May 2008}
46. Wha are ferrites’ Give their applications (4) {May 2008}
47. Define coercive force anc hysterisis Dec 2007}

48. Prove that the area of B-H es the energy dissipated pem® of

the metal during each magnetic cy 4) {Dec 2007}

49. Find out the expressio for magnetlt dipole momen due to orbital anc spir
motion of the electron. (4) {Dec 2007}

50. Whar are ferrites pgaterials (2) {May. 2007}

51 Classify the magnetisr anc write their properties Also explair harc anc soft
magnetic i {May.2007}

52. An 80crr long Wire carriec a-curren of 10A anc lies perpendicule to a uniform
magnetic field. magnetic force acting on the wireOi2N . Calculate the
magnitude of the magnetic induction B. (2) {Dec 2006}

53. State Ampere's circuital law anc hence use it to calculate the magnetir flux

nsity within a‘leng solenoid carrying curreht (6) {Dec 2006}

Maxwell's equations (2) {Dec 2006}

Magnetic Anisotropy (2) {May 2006}

are magnetic materials Distinguist betweel harc anc soft magneti
materials? Name the factors, on which the shape of B-H curve dependMd®)
2006}

57. Write a shor note on ferrites (2) {May 2006}

58. Wha are ferrites” (2) {Dec2005)

59. Explair the following terms (i) Magnetic domair (i) Magnetic Anisotropy (iii)
Magnetostriction (6) {Dec2005}

60. What is the difference betweel soft anc harc magnetic materials (2) {Dec2005]

61. Define magnetir inductior anc magnetizatior (2) {May 2005}
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62. Give some application of ferrites (2) {May 2005}

63. Discus: the complett classificatior of magnetic materials Whar are the
differences between soft and hard magnetic materials? (5,3) {May 2005}

64. Define magnetii intensity anc magnetizatior (2) {Dec 2004}

65. Give the classificatiol of magnetic materials What are the difference: betweel
hard and soft magnetic materials? (5,3) {Dec 2004}

SUPERCONDUCTIVITY

Explair Meissne effect type-I anc type-ll superconductor (4) {JUN/LS [GNE]}

Whai is isotope effect” (2) {JUN 15 [PTU]}

Give a brief accoun of BCE theory of superconductivity (3) {JUN 15

Give a brief accoun of occurrenc of superconductivit using BCS theory (3)

{JUN 15 [PTU]}

Whai is the wavelengtl of ar electromagnet photonwhich car breal a Coope

pair in a material having critical temperature of 4K? (2) {Dec 14 [GNE]

Derive Londor’ s equation anc give their signific c 14 [GNE]}

Give a brief accoun of occurrenc of supercondu n¢ BCS theory (3)

{Dec 14 [PTU]}

8. Derive Londor’s equation anc show that thest equation car accoun for perfec
diamagnetism property of an ideal superconductor. (4) {JUN 14 [GNE]}

9. Wha is the effeci of magneti i on superconductivity Giver a type-l|

PO E

o

N

superconductor witil, = 7K at € =-5x10™*A/m at T . Estimate its

critical field at 6K. (4) {JUN 14 [GNE

10. Whai do you mear by Meissne effect”: (2) {JUN 14 [PTU]}

11. A superconductir stat¢ behave accordin( to which type of magnetic materia in
presence of appfted magnetic field having magnitude less than critical vak)e. (
{JUN 14 [PTU]}

12.Whar da y by ‘superconductir state’ Undel what condition: one
can achieve it? ) {Dec 2013 [PTU]}

13. Why are type | superconducto pool curren carrying conductors (2) {Dec 2012
[PTU]}

14. Whais Meissne effect’ (2) {Dec 201: [PTU]}

ive Londor «equatiol anc discus: how its solutior led to Meissne effect (4)

013 [PTU]}

enetration depth of mercury at5K is about 750A . What will be the

penetration depth at OK, if the critical temperature for mercuryi2K ? (4)
{Dec 2013 [PTU]}

17. Enumerat the factors affectin¢ superconductivit' (2) {Dec 2012 [GNE]}

18. The critical magnetic field for a superconductor at absolute zefx#0* Am™
and at 6K is5x10* Am™. Find the critical temperature and energy required to
break Cooper pair at absolute zero. (4) {Dec 2013 [GNE]}

19.Derive Londor's equation anc hence explair Meissne’s effect anc flux
penetration. (4) {Dec 2013 [GNE]}
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20. What is Coope pair~ (2) {Jun 2012 [GNE]}

21 Deduct Londor equation anc define Londor penetratio depth (4) {Jun 201z
[GNE]}

22. Whai is Meissne Effect? Explair type-I anc type-Il superconductor (4) {Dec
2012 [GNE]}

23. For a specimen o¥/,Ga, the critical fields arel[#x10°A/m & 4[2x10> A/m at

14K and 13K respectively. Calculate the transition temperature andatriields
at OK and4[2K . (2) {Dec 2012 [GNE]}

24, Outline some experimentz facts abou superconductivity (4) {Dec 201

25. Whar arte type-Il superconductor: (2) {June 2012}

26. Whai is the physica phenomenc behinc superconductivity How Successfy is
this in today’s context? (4) {June 2012}

27. Elaborat the mair feature: of BCS theory (4) {June 2012}

28. Whai are importan feature of BCS theory” (2) {Dec 2011}

29. Whai is the physica mechanisr behinc Meissne Effegt” (3) {Dec 2011}

30. Discus: Londor’ s theory of superconductivity (5)

31. Whai are the conditions for a materia to be super:

32. Explair BCS theory of superconductivity (4) {June

33.Whai are Londor Equations Find the expressio fo
superconductor. (4) {June 2011}

34. Whai is Meissne Effect”? (2) {Dec 2010}

35. Explair the difference betwee! typg=iamc type-Il superconductor (3) {Dec 2010}

36. Give the salien feature of BCSgheory offsuperconductor (3) {Dec 2010}

37. Superconducto are perfectly diamagneti¢ Explain (2) {Dec 2010}

38. Whai is Coope pair? (2) {June 2010

39. Discus: the importan difference betweer-type-I anc type-ll superconducto
with the help of example and plots of magnetization (M) Vs magretld (H). (3)

) {June 2011}

enetratio deptl of a

{June 2010}
40. Whai is Meissne Effect Furthe explair the effeci of magnetin field on the
supercond (3) {June 2010}

41. Define Londor Renetratio deptt anc write its expressior (2) {June 2010}

42. Draw graph: for hase-anc soft superconductor (2) {Dec 2009}

43. Explair BCS theory of superconductivity (5) {Dec 2009}

44, Calculatt the expressio for penetratio deptt in superconductor (3) {Dec 2009}

rite dowr the relatior betweer critical field anc critical temperatur in

rconductors. (2) {June 2009}

graph: for type-l anc type-Il superconductor (2) {June 2009}

wWe & explair the Londor equation anc calculate the expressio for the
Penetration Depth. (8) {June 2009}

48. Wha' do you meatr by field penetratio in the superconductor: (2) {Dec 2008}

49. Whai do you mear by coherenc length” Write dowr the expressio for it. (2)
{Dec 2008}

50. Define Levitatior effect anc explair the various factors that car destro' the
superconductivity. (4) {Dec 2008}

51. Explair the BCS theory of superconductivity (4)

52. Why superconducto are perfectly diamagneti in nature’ (2) {May 2008}
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53. What is critical field? Write down the expression féf, and differentiate

between type-l and type-Il superconductors. (4) {May 2008}

54, Derive first Londor’ s equatiol anc give its physica significance (4) {May 2008}

55. Stat¢ Meissne effect of superconductivity (2) {Dec 2007}

56. Wha is Londor’s penetratio depth” How doe¢ it vary with temperature (4)
{Dec 2007}

57. Define Coope Pair Calculatt the wavelengtl of a photon which will be requirec
to break a Cooper Pair in a superconductor (Zr) for whigh= 056K . (4) {Dec

2007}

58. Write the formule for variatior of magneti field intensity with temperature (2)
{May 2007}

59. Wha is superconductivity Whai are the difference betwee! type-I e-ll
superconductors? A type-l superconductor withT, =7K has
slope dB. =-25mTK ™ at T, . Estimate its critical figid at 6K. (8) {May 2007}

60. Wha are Coope Pairs’ (2) {Dec 2006}
61. Derive Londor’ s equation for A.C. & D.C. fields. (5
62. Wha are type | anc type Il superconductor: Explain (3
63. For Hg (mercury) the critical temperatur al which the superconductivit ensue
with zero applied magnetic fields 4[15K . The critical applied magnetic field at
which superconductivity will no 2 place at any temperatur@(841 . Find

2006}
64. Whai is Meissne Effect? (2) {May
65. Wha' do you understan by type-l anctype-ll'superconductor: (6) {May 2006}
66. Discus: Londor’ s theory of superconductivity (2) {May 2006}

67. Wha are Coope pairs’ (2) {Dec2005])
68. Wha' do you understan by type-l-anc type-ll superconductor: Give BCS theory

of superco ivi
69. Whai is the effesiof magneticfield on superconductivity (2) {May 2005}

70. Whai is Meissne ¢tz Show how Londor equation leac to this effect (1,4)

{May 2005}

: B
7 type-l superconductor withT. =7K has slope dd‘lf =-25mTK™ at T, .

ate its critical field at 6K. Also calculate the jump in the spedieat atT .
3) {May 2005}
72 Whai is Meissne effect’ (2) {Dec 2004}
73.Wha is superconductivity Whai are the difference betwee! type-I anc type-ll
superconductors? A type-l superconductor withT, =7K has

B : o
slope dch =-25mTK ™ at T, . Estimate its critical field at 6K. Also calculate the

jump in the specific heat ak. . (2,3,3) {Dec 2004}

(Pagel0 of 33)

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

74 Metals which are very gooc conductor al norma temperature dc not show
superconducting behaviour. Why? (2) {May 2004}

75. Distinguist betweel type-1 anc type-Il superconductor Briefly discus: the BCS
theory of superconductivity. (5) {May 2004}

76. State anc explair Meissne Effect. How do Londor equation accoun for this
effect? (3) {May 2004}

77.Whai are Coope pairs’ (2) {Dec2003]}

X-RAYS

1. Why X-rays are mos suitable¢ for study of crysta structure (2) {JUN GN

2. Distinguist betweel origin of characteristi anc continuou: X-ray spectrurr (2)
{JUN 15 [PTU]}

3. A beam of X-rays with/A = 0[B42A is incident tal at a grazing angle of

835 when first order Bragg's reflection occurs. ulagte the glancing angle fo
third order reflection. (4) {DEC 14 [GNE]}

4. How X-rays are produced Discus: the origin of continuou anc characteristi X-
rays. (5) {DEC 14 [PTU]}

5. What are X-rays’ Differentiat
spectra. Calculate the angle of di

g/ continuou anc characteristi X-ray
on for(110) plane of a siropkec crystal

(d:2[814,&) corresponding to @ order diffraction maxima for X-rays of

wavelengthO[7
6. Whaiis Brag¢'s law
[PTUI}
7. Find the maximtwy frequenc’preser in the radiatior from ar X-ray tube whos¢
accelerating potentialigx10*V . (4) {Dec 2013 [PTU]}
8. Whai are the characteristic of X-rays® Describ¢ the X-ray energ' level diagran
or an atom. (4) {Dec 2013 [PTU]}

. (4) {JUN 14 [GNE]}
¢ how it-is‘usec for crystallographi studies (3) {JUN 14

. C late the minimun appliec potentia requirec to product X-rays of 1A
wavelength. (2) {Dec 2013 [PTU]}
is X-ray diffraction? Deduct Bragc's law of X-ray diffraction in a crystal
What are Bragg’s conditions for X-ray diffraction? (4) {Dec 2013 (AT

11.Monochromati X-rays of wavelengtl 104A are inciden on a crysta havinc

1BA interatomic spacing. Find the various orders in which the diffractakes
place. (4) {Dec 2013 [PTU]}
12. What is the difference betweel X rays anc Gammirays” (2) {Dec 201 [GNE]}
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13. How continuou X-ray spectri is different from characteristi spectra Also find
the expression for cut off wavelength of continuous X-ray spectra. (€c{013
[GNE]}

14. Discus: the importanc of excitatior anc absorptiol limit in the X-ray spectre (4)
{Jun 2013 [PTU]}

15. A bean of electron is accelerate by 350V anc ther reflectec from a crystal The
first reflection maxima occurs when the glancing angle3® . Determine the
spacing of the crystal. (4) {Jun 2013 [PTU]}

16. What is the origin of X-rays? Explain (2) {Dec 201z [GNE]}

17.Explair Bragc's law in X-ray diffraction. Explair how it is usecto find the
wavelength of X-rays. (4) {Dec 2012 [GNE]}

18. If the first order beam emerged at an angld.©f relative to the inci bedm on

a crystal having interplannar spacierEl,& , What is the wavelength of X-rays
used? (4) {Dec 2012 [GNE]}

19. The first ordel Bragc's maxime of electror diffra in crysta having intet

3 . Calculate the de-
4) {Dec 2012}

atomic spacing of0 [B9A occurs at a glancing ‘amg
Broglie wavelength of the electrons and their velo
20. Whar do you mear by radiography (2) {June 2012}

21. A beam of X-rays with\ = 0.842A is incident on a crystal at a grazing angle of
835 when first order Bragg’s refleetion occurs. Calculate the glancing angle fo
third order reflection. (4) {June

24, Wha are continuou: anc characteristi X-rays: How is the continuou X-ray
spectrum and short wavelength limitexplained? (5) {Dec 2011}

25.An X-ray photorgds founc to have.its wavelengtl doublec on bein¢ scattere
through 90 . Find the energy ofincident photon. (3) {Dec 2011}

26. Wha is the ifi f Bragc's Law? (2) {June 2011}

27. How doe: X-raysdiffer from-Gammirays’ (2) {June 2011}

28. What thickness ofylead will attenuate a beanDo#MeV X-rays by a factor of 2?
Given u=23cm™. (3)

29, Why X-rays arepreferrec for crysta structure determination Derive ar
expression for:Bragg’s law. How Bragg’s law is used in crystallogr&p(y)
{ 2011}
.An XFray tube is operate al 25kV. Find the minimunr wavelengtl of X-rays

ted from it. (2) {Dec 2010}

31. Whai is Moseley Law? How car it be explainet on the basi: of Bohr's theory”
What is its importance? (6) {Dec 2010}

32.How will it affect the cut off wavelengtl of X-rays if the separatio betweel the
cathode and target is doubled? (2) {Dec 2010}

33. Whai is Moseley s Law? Give its significance (2) {June 2010}

34. Discus: the origin of continuou anc characteristi X-rays (3) {June 2010}

35. The first maxima for Bragg’s diffraction from KCI crystatl(= 0314nm) appears

to be al4’. Calculate the energy of incident X-rays. (3) {June 2010}
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36. Differentiate betweel harc anc soft X-rays (4) {Dec 2009}

37. Differentiate betweel continuou anc characteristi X-rays (4) {June 2009}

38. Show thal the productior of X-rays is baser on inverse photc electric effect anc
differentiate between characteristic and continuous X-rays. (4) {D68}20

39. Calculate the wavelength &, line for an atom having atomic numbet =90,

given that Rydberg constant R =1M1x10"m™. (4) {Dec 2008}

40. Derive Brag¢'s equatiol for diffraction of X-rays anc discus its applicatior in X
ray crystallography. (5) {May 2008}

41. Calculate the ratio off, & A~ for a target having atomic nu =90.

Given Rydberg’s constaf=1[097x10'm™. (3) {May 2008}

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

43. Explair why continuou spectrun has a sharj point at shor wavelengt " (4)
{Dec 2007}

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

45, State anc derive Brag¢'s Law. Write its application_ifi trystallography (4) {May
2007}

46. The mas: absorptiol coefficien for alumi

X-rays having

wavelengthO[32A is 0[Bcm*g ™. The density of aluminium i2 [7gem™. Find
the thickness of the absorber needed to cut down the intensity of the beam

th
to (2—1()} of the initial value. (4) {May2007}
47.Whai is the origin if X-rays”’ Exple (Dec 2006}
48. Differentiate betweel continuou an acteristi spectre (3) {Dec 2006}

49, State anc explair Moseley' s Law? (2) {May 2006}

50. Differentiate betweel continuou anc, characteristi X-ray spectre How Bragc's
Law is used in cistallography? (6) {May 2006}

51 Whai is the origin of'%-rays” (2) {May 2006}& {Dec2005]}

52 Explair a ragc’s faw in X-ray diffraction. Describ¢ Bragc's
spectrometer explain‘how it is used to determine the wavelengtfrafsX (6)
{Dec2005}

53. An X-ray tube works ai.18kV. Find the maximurn spee: of the electron striking

the anti-cathode. (2) {Dec2005}

: 1is Moseley'slaw? (2) {May 2005}

ir the productior characteristi X-ray spectre An X-ray tube operate ai

emits a continuous X-ray spectrum with a short wavelength

t A =0[B10A . Calculate the value of Planck’s constant. (5,3) {May
2005}& {Dec 2004}

56. Wha is Bragc's Law? (2) {Dec 2004}

57. State anc explair Moseley s law. (2) {May 2004}

58. The wavelength ot , X-ray line of platinum (atomic number 78) E321A . An

unknown substance emits, X-ray of wavelength4El74,& . Calculate the atomic
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number of the unknown substance. Given that the screening constah, fobnes

is 704. (3) {May 2004}
59 Derive Duan¢ hunt law for shor wavelengtl limit of X-rays produce: by a
Coolidge tube. (2) {Dec2003}

CRYSTAL PHYSICS

1. A bean of X-rays is inciden on a systen of paralle planes havin¢ Miller indices

(0 3 4). If the wavelength of X-rays i® @A and lattice constant j&A (cubic
system), then find the angle of diffraction ford2rder maximum.f(4) {JUN 15
[GNE]}

2. How Bravais lattice is different from simple lattice? Hence write the ¢ of
lattice parameters &,b,c,a,5,y ) for any two crystal systems. (4) {JUN 15
[GNE]}

3. Discus: the shapr of diamonc unit cell anc derive it mic packing fraction (5)
{JUN 15 [PTU]}

4. A diffraction pattern of a cubic crystal structure {Ce param@&Hd6A is

obtained with monochromatic X-ray beam of Wavelengt154,& . The first line

on this pattern was observed 20[3° . Determine the interplanar spacing and

Miller indices of the reflecting plarm@Rg) {JUN 15 [PTU]}

Whai do you understan by cry: (2) {DEC 14 [GNE]}

Derive expressio for separatio b attice plane: for a cubic crysta system

(4) {DEC 14 [GNE]}

7. Whai are the essentie condition: for a
(2) {DEC 14 [PTU]}

8. For an orthorhofpbic crystal, the lattice constants are in the ratib:c =
00428:1:0[(376 . N\NFind Miller indices of the faces with intercepts
00214:1: ! C 14[PTU]}

9. Find the Miller mdices of a-se of paralle planes which make: intercept in the
ratio 3a:4b with fikst two crystallographic axes and parallel to thedthixis. (4)
{JUN 14 [GNE]}

10. Wha is the difference betweel primitive anc non-primitive unit cell? (2) {JUN 14

El}

: late packing fractior for body centere cubic unit cell. (3) {JUN 14 [PTU]}

.Whaido you mear by a primitive unit cell? (2) {JUN 14 [PTU]}

ifi€rentiate betweel primitive anc nor primitive unit cells (2) {Dec 201z
[GNE]}

14. A lattice plane intersects three crystallographic axels-@ ,000), (05,0) and
(0,06c) . Find Miller indices of the plane. (4) {Dec 2013 [GNE]}

15 Whai da you understan by crystallography (2) {Jun 201: [PTU]}

16. Wha' da you meatr by a primitive unit cell? (2) {Jun 2012 [GNE]}

17. Find the Miller indices for a se' of plane: paralle to Z axis in a cubic lattice with
X and Y intercepts in the ratio 3a:4b. (3) {Jun 2013 [GNE]}

oo

nit cell to be callec a< a primitive unit cell?
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18. Define atomic packing¢ fractior anc calculat¢ its value for face centere cubic
(FCC) unit cell. (5) {Jun 2013 [GNE]}

19. Whar da you meatr by spact lattice” (2) {Dec 2012}

20. What is Bravais Lattice” Discus: with suitable examples (4) {Dec 2012}

LASERS

1. Name some properties which make lase light different from ordinary light. (2)
{JUN 15 [GNE]}

2. The outpu powel of a giver lase is ImW anc the emittec wavelengtl is 630nm
Calculate the number of photons emitted per second. If the arealef laser | beam is
10°m?, then find intensity of laser beam. (4) {JUN 15 [GNE]}

3. Whai is four level Laser’ Hence explair theory anc working of any four level
laser. (4) {JUN 15 [GNE]}

4. Discus: various pumpin¢ method: usec in the Laseg for obtainin¢ populatior

inversion. (2) {JUN 15 [PTU]}

Discus: the constructiol anc working of Ruby La

Give the distinguishin( feature of holograph' from c

{JUN 15 [PTU]}

Name four method for pumpin¢ a laser (2) {DEC 14 [GNE]}

In a Laser the total numbe of lasin¢ particles (ions electrons holes etc.. are

15[PTU]}
ne photography (4)

o o

o ~

energy of one emitted photo
efficiency of Laser to be 100%. (4

| energy available per pulse. Assiame t
14 [GNE]}

and indicate the wavelengths of three lasing transitions. (4) {DEGGINH]}
10. Differentiate betweel spontaneot anc stimulate« emissions (2) {DEC 14 [PTU]}
11. Discus: the constrigtiol anc working of Ruby Laser (4) {DEC 14 [PTU]}
12, Give qualitative i
[PTU}
13.Discus: in detai ¥e constructior theory anc working of He-Ne laser (4) {JUN
14 [GNE]}
14.Wha is holography- Differentiate betweel holograph anc photography (4)

“Célculate ratio of transitior swrate of spontaneot emissiot to the stimulate
emission for light of wavelengti0*m and cavity temperature 100K and hence
determine which type of emission will dominate? (3) {JUN 14 [PTU]}

17. Specify three types of possible energ) transition: betweel two atomic energ
levels and derive conditions for Einstein’s coefficients. (5) {JUNRZU]}

18. Why a three levellase normally provides pulsec output” (2) {JUN 14 [PTU]}

19. Explair the concep of optica pumping (2) {Dec 201: [PTU]}
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20. Differentiate betweel three anc four level laser: by taking suitable examples(s
(4) {Dec 2013 [PTU]}

21, Explair the concep anc utility of holograms (4) {Dec 201: [PTU]}

22, Explair the role of Heliumin Helium Neor laser (2) {Dec 201: [PTU]}

23. Whai do you mear by the terms stimulate( absorptior spontaneot emissior anc
stimulated emission? (4) {Dec 2013 [PTU]}

24, Draw the energ' level diagran of Helium Neor laser Explair the operatiol
principle of He-Ne laser. How this laser is superior to ruby laser{4c 2013
[PTUT}

25. How holograph' is differeni from photography (2) {Dec 2012 [GNE

26. Whai is coherence Name its types (2) {Dec 201 [GNE]}

27.Derive the relationshi| betweel various Einsteir’s coefficients i are ghe
necessary conditions for the laser action to take place? (4) {Dec 2 NE]

28. Usinc well labelec energ' level diagram explair the working of Helium Neor
laser. (4) {Dec 2013 [GNE]}

29. Explair the concep of populatior inversion (2) {Ju

30. Wha are Einsteir's coefficients' Discus: their si
operations. (5) {Jun 2013 [PTU]}

31. He-Ne Lase is superio to Ruby Laser Comment (3) {

32. Specify major component of a Laser (2) {Jun 2012 [GNE]}

33. Briefly discus: the constructiol anc working of a heliurr neor lase with the
energy level diagram. (4) {Jun 2013,|GNE]}

34. Discus: the basic principle of reg6 ologran anc write its applications (4)
{Jun 2013 [GNE]}

35. Car we obtair light amplificatior 1
(2) {Dec 2012 [GNE]}

36. Determine the Sl units of Einstein’s.coefficients,, B,, & B,, . (2) {Dec 2012

[GNE]}

37. Discus: the princip
{Dec 2012

38. What is the diffégence betweerspontaneot anc stimulatecemission Explain (4)
{Dec 2012 [GNE

39. Are all hologram same*(2) {Dec 2012}

40. Differentiate betweel three level anc four level laser: by giving suitable

ample(s). (5) {Dec 2012}

1is the difference betweel ordinary image anc a hologram'’ (3) {Dec 2012}

re the mair component of alase system (2) {June 2012}

the energ) level diagran anc discus the working of He-Ne laser (5) {June

12}

44. Whai is the concep of Holography (3) {June 2012}

45. How doe: a hologran differ from a photograph (2) {Dec 2011}

46. Find the coherenc lengtt of white light. The wavelengtl of white light lies in the
range 400nm to 700nm. (3) {Dec 2011}

47. Differentiate betweel spontaneot anc stimulatec emissior by taking suitable
examples. Which of them is applicable to laser action and why? (5) {Dec 2011}

48. Define spontaneot anc stimulate emissior (2) {June 2011}

J[PTUL}
ificance in contex of Lase

01: [PTUJ}

absenc.of stimulatec emission Explain

nc working of He-Ne lase with the helg of a diagram (4)
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49. Differentiate betwee! three level anc four level lasers Give the constructiol anc
working of He-Ne laser. (5) {June 2011}

50. What is Holography' (3) {June 2011}

51 Whai is the fundamentz principle of hologram’ (2) {Dec 2010}

52. Discus! with suitable diagrams the principle constructior working anc theory of
Helium Neon Laser. Explain the role of Helium atoms in this Laser. Hos i
superior to Ruby Laser. (6) {Dec 2010}

53. Whar are the difference betweel the term¢ spontaneot anc stimulate( emission
(2) {Dec 2010}

54. Which Lase gives outpu radiatior having frequenc' in the visible an€ as well as
IR region? (2) {June 2010}

55. Why a three level; lase normally provides pulsec output’ (2)

56. Specify three possibl« types of transition: betweel two atomic energy canc
derive relations between Einstein’s coefficients. (5) {June 2010}

57. Calculatt the ratic of rate: of spontaneot emissiol to the stimulate« emissiol for
the light of wavelength10®m and cavity tempefaturd =100K and hence
determine which type of emission will domina

58. Define LASER. (2) {Dec 2009}

59 Wha is the wavelengt! of Helium Neor Lase anc
{Dec 2009}

60. Discus: the importanc: of doping in semiconductor (2) {Dec 2009}

61. Explair the constructior working afgenerg level diagran of Ruby Laser (5)
{Dec 2009}

62. Explair the term Spatia anc Té

63. Define populatior inversior in Lase June 2009}

64. Define the proces of doping in the semiconductor (2) {June 2009}

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

66. Explair the workidg, constructiol anc.energ: level diagran for He-Ne Laser (6)
{June 2009}

67. Explair the

68. Wha' do you
{Dec 2008}

69. Define Holography (2) {Dec 2008}

70. Whar do you meatr by:Spatia anc tempora coherence (2) {Dec 2008}

plair the constructior working anc principle of Ruby Laser (4) {Dec 2008}

iconductc Laser’ (2)

Nerence(3) {Dec 2009}

in the Ruby Laser (2) {June 2009}
I by coherenc length” Write dowr the expressio for it. (2)

is populatior inversion’ How it is achieved (2) {May 2008}

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

75. Why focusin¢ of Lase Light is bette thar ordinary light? (2) {May 2008}

76. Explair constructiol anc working of a Helium Neor Laser (5) {May 2008}

77.Why we prefel four level lase ovel three level lase ever if its efficiency is low?
(3) {May 2008}

78. Write physica significanct of Einsteir’ s coefficients (2) {Dec 2007}

79. Define Holography (2) {Dec 2007}
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80. Explair the actior of He-Ne Laser How it is superio to Ruby Laser’ (4) {Dec
2007}

81.In a Ruby Laser, the total number 6f ** ions is 2[8x10" . If the Laser emits

radiation of wavelengtlv00O0A , then calculate the energy of one emitted photon
and total energy available per pulse. (4) {Dec 2007}

82. Whai do you mear by spontaneot anc stimulate« emission (2) {May 2007}

83. Establisl the relatior betweel Einsteir's coefficients Explair the energ' level
diagram for Ruby and Helium Neon Lasers. (8) {May 2007}

84. Whai is the difference betweel stimulatec anc spontaneot emissi ) {Jan
2007}

85. Discus: the principle of operatiol of Helium Neor Laser Draw the @nerg leyel
diagram and indicate the wavelength of the radiation. (5) {Dec 20

86. Car we obtair light amplificatior in the absenc of stimulatec emission Explain
(3) {Dec 2006}

87. Name four method of pumpin¢ a Laser (2) {May 20

88. Wha is the difference betweel spontaneot anc gtimulate« emission (2) {May
2006}

89. Wha are three level anc four level lasers Describe th
of Ruby Laser. (6) {May 2006}

90. Determine the Sl units of energy densitft.) , Einstein’s coefficients A & B. (2)
{May 2006}

91. Car we obtair amplificatior in th
{Dec2005}

92. Whar are Einsteir’ s coefficients’ \ arg¢ithesico-related (2) {Dec2005)

93. Discus: the principle of operatiol of HE-Ne laser Draw the energ, level diagran
and indicate the wavelength of the radiation. (6) {Dec2005}

94. Whai is holography (2) {May 2005}

95. Explair the term¢ Sgontaneot anc stimulate« emissior Explair the constructiol
and workin aser with‘necessary diagrams. (2,6) {May 2005}

timulatec emission (2) {Dec 2004}

97. Wha do you understan by Holography' Derive the relatior betweel Einsteir’'s
coefficients. (2,6) {Dec:2004}

98. Wha is the differencebetweel ordinary image anc a hologram' (2) {May 2004}

99, Explair with suitable diagrams the difference betweel spontaneot anc

ulated emission. How will you achieve higher probability ofrstiated

jon? (3) {May 2004}

Describt the constructior anc working of a He-Ne Laser (5) {May 2004}

What is populatior inversion’ How is it achieved (2) {Dec2003]}

tructiol anc working

pSenc of stimulatec emission Explain (2)

FIBRE OPTICS

1. Wharda you mear by splicel anc connector Give one exampl¢ of each (2) {JUN
15 [GNE]}

2. Why single mode fiber is preferre( for long distanct communication (2) {JUN
15 [GNE]}
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3. Define anc derive expressio for numerica aperture Hence explair why
numerical aperture is small for a graded index fiber in comparison to angdént
step index fiber. (4) {JUN 15 [GNE]}

4. Write name of various losse taking place in the optica fiber. If the lengtt of
optical fiber is 2km and output power is 1/100 of input power, thed fiber loss
and attenuation coefficient. (4) {JUN 15 [GNE]}

5. Wha are various signa attenuatio anc losse: in optica fiber? (2) {JUN 15
[PTU]}

6. Whaiis ar optica fiber? Give the basic principleZ of light guidanc: througt the
optical fiber. Derive an expression for numerical aperture of anptical. f{Bgr
{JUN 15 [PTU]}

7. Whar are splicer: anc couplers (2) {JUN 15 [PTU]}

8. Why da we prefel smal numerica apertur: for long distancc communi
{DEC 14 [GNE]}

9. Differentiate single mode anc multimode fiber. (2) {DEC 14 [GNE]}

10. A step index fiber with core diameter 80ym ang’'n; =1[530 and n, =1[%15
show absorption of 0.0002% of incident pow reflection on thectale-

boundary. Find the attenuation in dB/km for a rayqsuffefit@ reflections in a
fiber length of 1km. Assume that there are no other I08ses. (4) {DE[GNE]}
11.Wha do you mear by pulse dispersion Discus: its various types anc its role in

the functioning of optical fiber. (4) {DEC 14 [GNE]}

12. Wha is the basic principle of guidimedlight througt ar optica fiber? (2) {DEC 14
[PTUT}

13. Whar are differeni kinds of opt| . Discus: various kinds of dispersion

produced when light propagates thgough optical fiber. (5) {DEC 14JPT

14. Give three application of optica fibers (3) {DEC 14 [PTU]}

15. Define acceptanc angle anc numerica aperturt anc hence derive mathematic
relation betweendhe two. (4) {JUN.14 [GNE]}

16. The core of a glass,fiber has refractive indé%, while its cladding is doped to
give a fraci e in refractive index equal@0005. Find (i) refractive
index of clad critical internal reflecting angle (iii) acceptance angle ang (
numerical aperturg-(4) {JUN 14 [GNE]}

17. Why date carryinc capacit' of optica fiber is more thar thai of radic waves' (2)
{JUN 14 [GNE]}

ster index fiber with refractive index of core 1.45¢ anc numerica aperturi 0.3
[ e used at 850nm. Find the core radius if the normalized frequserty. (3)
{JUNj14 [PTU]}
ribe constructiol of optica fiber with the helg of diagram Furthe describ:
different factors responsible for loss of signal propagatingughooptical fiber. (5)
{JUN 14 [PTU]}

20. What do you understand B [5dB/ km@850nm? (2) {JUN 14 [PTU]}

21. A glass fiber has a core material of refractive indéX46 and cladding material
has a refractive index ot[42 . If it is surrounded by air, compute the critical
angle (i) at core cladding boundary (ii) at cladding air boundary. (4) {R@t3
[PTU}

22. Discus! merits anc demerit: of single mode optica fibers (4) {Dec 201: [PTU]}

(@)
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23. Wha' do you mear by index profile of optica fiber? (2) {Dec 201 [PTU]}

24. Whai is mean by modes Compar a single mode anc multimode fiber. (4) {Dec
2013 [PTU]}

25. An optical fiber has a numerical aperture ®f20 and cladding refractive index
of 1159 . Determine the acceptance angle for the fiber in water, which has a
refractive index ofL[33. (4) {Dec 2013 [PTU]}

26.Find the numerica aperturt of ar optica fiber, whose core anc clac have
refractive index respectively(46 & 1[45. (2) {Dec 2013 [GNE]}

27. Define acceptanc angle anc derive mathematice relatior for it. (4) c 201z
[GNE]}

28. Find the core radius necessal for SMF for propagatio wavelengt! ofh850nmn anc
core and clad refractive index respectively50& 1[49. (4) 1146 & 1h45

29. Wha' do you mear by fiber optic cable splicing” (2) {Jun 201 [PTU]}

30. A step index fiber with core diameter oBOum and n, =10530 and

n, =10515 show absorption of0[000026 of thg incident power at each

reflection at the core boundary. Find the atten in dB/km foh sufiber for
a ray entering just below the acceptance ang sume that there are no other
losses. (4) {Jun 2013 [PTU]}

31. Elaborat the concep of materia dispersior (4) {Jun 201 [PTU]}

32. Specify ar applicatior where Lase anc optica fiber are usec together (2) {Jun
2013 [GNE]}

33. Whai do you mear by acceptanc g6

34. A step index fiber with refract
to be used at 820nm. Find the™t
{Jun 2013 [GNE]}

35.Whai do you mear by intramoda anc.intermoda dispersiol in optica fiber?
What are its effects in signal transmission through optical fiberXJ6h 2013
[GNE]}

36. Wha are splicers anc¢ouplers(2) {Dec 201z [GNE]}

37.Wha is th optica fibre? Discus: various application of optica
fibres. (4) {Dec 2012 [GNE]}

38. Calculate the numerica aperturt anc acceptanc of ar optica fibre with
n, =150& n, =1[45.(4) {Dec 2012 [GNE]}

ive the mair advantage of fibre communicatior (2) {Dec 2012}

e core of a'glass fibre has a refractive indeXxtd@ while its clad is doped to

8 fractional change in refractive index 0f008 find the refractive index of

adding and the critical internal refracting angle. (4) {Dec 2012}

“Elaborat importan characteristic of stef index fibres (4) {Dec 2012}

42.Find the core radius necessal for the single mode operatiol al 800nn in stef
index fibre with n, =1[48& n, =1[47 . Also find the numerical aperture and
maximum acceptance angle. (5) {June 2012}

43. Whai do you understan by Materia Dispersion (3) {June 2012}

44, Give importan application of optica fibres (2) {Dec 2011}

45. A 20km long fibre cable has a loss &dBkm™ and a connector loss of

0.06dBkm* . Find the total loss. (3) {Dec 2011}

ar optica fiber? (2) {Jun 201 [GNE]}
¢af 458and numerical aperture @[ 3is
adiusif-the normalized frequency. (8)75

39,
10
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46. Derive ar expressio for pulse broadenin due to intermoda dispersiol in
multimode step index fibre. (5) {Dec 2011}

47. Explair the termr mode relatec to optica fibre. (2) {June 2011}

48. A fibre is made with core of refractive indeb{5 and the cladding is dopped to
give a refractive index difference od[0005. Find (i) the cladding refractive
index (ii) the critical angle (iii) acceptance angle and (iv) numerical aperdje.
{June 2011}

49, Describe the role of fibre connectors splicers anc coupler: in communicatio
through fibres. (4) {June 2011}

50. Whai do you understan by single mode anc Multimode fibre? (2) {De€ 2010}

51, Explair the difference betweel a stef index anc a gradet index fib
2010}

52.Whai is mear by acceptanc angle for ar optica fibre? Show how it is ecto
numerical aperture. (5) {Dec 2010}

53. What do you understand b¢0[5dB/km@850nm? (2) {June 2010}

54, Describe¢ the constructiol of ar optica fibre with jhe helg of suitable diagram
Further describe different factors responsi of sigrmapamating
through a fibre. (4) {June 2010}

55. Calculate the numerica aperture acceptanc angle anciefitical angle of a fibre
having core refractive inde4(5 and cladding refractive indek(45. (4) {June
2010}

56. Wha is the significanct of V-numbe

57. Differentiate betweel Stef indexg

58. Calculatt the numerica apertureqa
having core refractive inded[5 ang
2009}

59. Define NA (Numerica Aperture anc Acceptanc Angle. (2) {June 2009}

imOFC' s% (2) {Dec 2009}

nc angle anc critical angle of a fibre
dding refractive indek(45. (4) {Dec

61. A step index fibre
the core is i

62. Define bending

63. Wha are the adv
{May 2008}

64 Whai are various ‘kinds of optica fibres: Explair different mechanismr of

ispersion in fibres. (5) {May 2008}

i gathering capacity of an optical fibore B479. If relative core cladding

ifference i0[005, calculate the refractive index of cladding if the outside

lum is air. (4) {Dec 2008}

66. What is splicing” Define its types Explair optica couplers (4) {Dec 2008}

67. An optical fibre has NA of0[15 and cladding refractive index is equal 165.
Find the numerical aperture of the fibre in a liquid of refractiveed.(3. Also
find the refractive index of the core. (3) {May 2008}

68. Define acceptanc angle anc numerica aperturin optica fibre. (2) {Dec 2007}

69. Differentiate betwee! stef index anc gradecindex fibre. (4) {Dec 2007}

s a normalized frequer®6(6 at 1300nm wavelength. If
alculate-the acceptance angle of the fibre. (4) {June 2009}

age of the optica fibres in communicatio systems (2)
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70. What will be the critical angle anc acceptanc angle for a ray in a stef index fibre
for which n, =153 and which has cladding whose refractive indeis% less

than that of core. (4) {Dec 2007}

71. Distinguist betweel stef index anc gradecindex fibre. (2) {May 2007}

72.Whai is optica fibre cable’ Explair the basic theory of propagatio of light in the
optical fibre. (4) {May 2007}

73. An optical fibore has numerical aperture 6f20 and cladding of refractive
index 1[59 . Determine the acceptance angle for the fibre in water which has
refractive indext[33. (4) {May 2007}

74.What are the factors which affeci the propagatio of light througl ar pptica fibre”
(2) {Dec 2006}

75. Wha' do you mear by Pulse dispersiol in stef index fibre” How is g
fibre useful in reducing the pulse dispersion? (5) {Dec 2006}

76. Calculate the numerica aperturi anc acceptanc angle of ar optica fibre. Giver
that the refractive index of the core and cladding 5 &140 respectively. (3)
{Dec 2006}

77.Why the informatior carryinc capacit' of optica iS'very muct greate thar
the conventional radiowaves and microwaves? (2

78. Wha is numerica aperture Explair materia dispersiol
pulse dispersion in optical fiber. (6) {May 2006}

79. Whar are splicer: anc couplers (2) {May 2006}

80. Define acceptanc angle anc numegieag@perture (2) {Dec2005}

81 Wha is the difference betweg! mode anc multimode transmissio in
optical fibres? (4) {Dec2005}

82. Calculatc the maximun value of angle of incidenct that a ray car make with the
axis of the fibre such that it is guided through the fibre for thiofeing fibre
parameters: (in, =106,n, =105 (i) n.5 2,n, =15 . (4) {Dec2005}

83. Whai is total interfia reflection” (2){May 2005}

84.Wha is numerica aperture Calculatc the numerica aperturc anc hence the
acceptanc tical fibre, given that the refractive indices of tteearw
cladding arell 1140 respectively. (2,6) {May 2005}

85. Whai is numerica aperture (2) {Dec 2004}

86. Whai is total interna ‘reflection’ Calculat¢ the numerica aperturi anc henct the

acceptance angle for an optical fibre. Given that refractive indices of theaoore

e cladding ard[45& 1[40 respectively. (3,5) {Dec 2004}

' uist betweel stef index anc gradecindex optica fibre. (2) {May 2004}

: the propagatio of light througt a stef index multimode fibre. Explair the

ning of acceptance angle and numerical aperture. Also derive expressions for
these. (6) {May 2004}

89. The core of a glass fibre has refractive indé%, while its cladding is doped to
give a fractional change in refractive index 0f005. Find (i) refractive index of
cladding (ii) critical internal reflecting angle (iii) acceptance angle (ivineucal
aperture (2)

90. Wha' do you understan by the terr acceptanc cone for ar optica fibre? (2)
{Dec2003}

C pulse dispersiol anc
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SPECIAL THEROY OF RELATIVITY

Whai are the conditions for existenc of massles particle’ (2) {JUN 15 [GNE]}
Derive expressio for Lorentz transformatio equations Undel whai conditions
these equations become identical with Galilean transformation. (4) {18N
[GNE]}

A rocket is going away from earth with spe@d8c . It fires a missile, which is
moving with speedOl6¢c w.r.t. earth. Find the velocity of missile for the
following cases (i) missile is going away from earth (ii) missile g, toward
earth. (4) {JUN 15 [GNE]}

Whai are spact like anc time like intervals in relativity? (2) {JUN 15 [RTU]}
Discus: Michelson-Morele' experimer anc anc give its conclusio N
15 [PTU]}

Whai is the lengtt of a mete stick moving paralle to its lengtt wher its mas: is

1.5 times its rest mass? (2) {JUN 15 [PTU]}
State¢ postulate of specia theory of relativity. (2) {D 4 [GNE]}

Derive expressio for variatior of mas: of body wi {DEC 14 [GNE]}
A rocke is goinc away from eartt with speer 0. t firgs missile which is
moving with speed 0.8c w.r.t. earth and making an le®fwvith the direction
of motion of rocket. Find the velocity of missile w.r.t. Rocket. @EC 14
[GNE]}

Morele experiment (2) {DEC 14 [PTU]}
to res in any frame of reference (2)
{DEC 14 [PTU]}

13. The mean lifetime of a muon at rest2$2s. Calculate the average distance that

14 Whai are postulate

it will travel in vacuum before decay, if it starts moving with velocity90. (3)
{DEC 14 [PTU]}

Einsteir’s’specia theory of relativity? Usinc these derive
quations. (4) {JUN 14 [GNE]}

15. A rocket is moving away. from earth with a veloci®f7c . It fires a missile with

velocity 0[6c w.r.tyearth in its own direction. What is the velocity of the missil
w.r.t. rocket? (4) {JUN-14 [GNE]}

16.Write the significance of negative resul obtainec in Michelsor Moreley

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

thal the spee of light in vacuun is invarian in Lorent:z transformatior (2)
4 [GNE]}

1 do you mear by relativity of simultaneity’ Explair it with the helg of ar
example. (4) {JUN 14 [PTU]}

19. A spaceshi movin¢ away from eartt with speei 0.9¢ fires a missile in the sam

direction as its motion with speed 0.7c relative to the spaceship. Whia¢ ispeed
of missile relative to earth? (3) {JUN 14 [PTU]}

20. Derive Lorent: transformation equations (5) {JUN 14 [PTU]}
21 Whai is the difference betweel inertial anc nor inertial frames of reference (2)

{JUN 14 [PTU]}

22. Give ar accoun of Galilear transformatior (2) {Dec 201 [PTU]}
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23. The mas: of a moving electror is 10 times its res mass Find its kinetic energ;
and momentum. (4) {Dec 2013 [PTU]}

24. Show thai na signa car trave faste thar light. (4) {Dec 201 [PTU]}

25 If the total energ) of a particle is twice its res energy ther what is the velocity of
the particle? (2) {Dec 2013 [PTU]}

26. A scientis observe that a certair aton ‘A’ moving relative to him with a velocity

of 2x10°ms™ emits a particle ‘B’, which moves with a velocity &Bx10°ms™
with respect to the atom ‘A’. Calculate the velocity of ‘B’ with respect te t
scientist.

27. Calculatt the percentag contractiol in the lengtt of a rod moving wi

of 0[8c in a direction inclined a60' to its own length. (4) {Dec 20
28. Write the postulate of specia theory of relativity. (2) {Dec 201Z [GN
29. Two observer are moving relativistically wrt eact othel with uniform velocity v

along X axis. How are space and time coordinates of both the observers telated

each other? (4) {Dec 2013 [GNE]}

30. Two electrons are approaching each other with & ap@d &f. Find their relative
speed. (4) {Dec 2013 [GNE]}

31. Does Ethel exist? Comment (2) {Jun 201: [PTU]}

32. Define time dilation (2) {Jun 201% [PTU]}

33. A flashin¢ bulb is locatec at 40kr from ar observel The bulb is fired anc the
observer sees the flash @t 00pm. What is the actual time when the bulb is fired?

(4) {Jun 2013 [PTU]}
34.Develoy a relatior betweel re

35. Define prope time interva anc prope ii

a velocity

omentun anc energy (4) {Jun 2013

[PTU]}

gtkinterval (2) {Jun 201Z [GNE]}

36. Using postulate of specia theory of relativity deduc: the formule governing the
variation of mass of an object with its.velocity. (4) {Jun 2013 [GNE]}

[ ing away from the earth with a spee@[8kt fires a missile in

its motion-with a speed0dfc relative to the spaceship.

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

38.Rocke A travely to the right anc rocke B travels to the left with velocities
0[8c & O[6c¢ respeetively, relative to earth. What is the velocity of rocket A with
respect to rocket B?(2) {Dec 2012 [GNE]}

39. Describt the Michelson-Morele experimer anc show how the negative result:

tained in the experiment were interpreted. (4) {Dec 2012 [GNE]}

€ ar expressio for Einsteir’s mas: energ) relation (4) {Dec 201z [GNE]}

free space Does it exist’ (2)

fne prope lengtt anc prope time. 92) {Dec 2012}

43. A block of metal of specific heat capacitg5QIkg’K™ is heated from

0° Cto90 C. Find the percentage increase in its mass. (4) {Dec 2012}
44.“No signa car trave with a velocity faste thar light.” Commen anc justify your
answer. (4) {Dec 2012}
45, Whai do you mear by time dilation? (2) {June 2012}
46. Does ethe exist: Comment (2) {June 2012}
47. Elaborat the concep anc utility of Lorentz transformatior (5) {June 2012}

the same direction
What is th
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48. Whai do you mear by simultaneit in relativity? (3) {June 2012}
49, Give Einsteir’ s postulate of specia theory of relativity. (2) {Dec 2011}
50. Does ethe exist: Comment (2) {Dec 2011}

51. A particle of rest massn, moves with speeeg— . Calculate its mass, momentum,

total energy and kinetic energy. (3) {Dec 2011}

52. Explair the Einsteir’ s concep of time dilation. Deduct the necessai relation (5)
{Dec 2011}

53. Does photor have mass If no, ther how photon: have momentum {June
2011}

54. Calculatt the mas: anc velocity of ar electror havinc a total energ' af 2MeV. (3)
{June 2011}

55. Stat¢ the fundament: postulate of specia theory of relativity anc hencededuct
the Lorentz transformation. (5) {June 2011}

56. A stationar body explode: into two fragments eact of res mas: 1kg, that move

2

>— Where pand T

2Tc
ergy of the particle respectivgly{DE:

denote the momentum and ki !
2010}

59. Two photon: approac eact other gtheirrelative velocity? (2) {Dec 2010}

60. How do you define prope lengtt "apt prope time as per specia theory of
relativity? (2) {June 2010}

61. State anc explair the postulate of specia theory of relativity with the helg of ar
example. (2) {J 2010}

62. Define time dilation"anc derive, expressio relating time interva as observe in
two differe esof reference. (3) {June 2010}

63. Find the total enegg: of ar.electror anc a proton botl havingc momentun equa to
2MeV /c. (3) {Jung2010}

64. Explair the tern time dilation. (2) {Dec 2009}

65.,Explair the concep of ether (2) {Dec 2009}

lair Michelsar Moreley's experimer anc discus its significance (5) {Dec

r various postulate of specia theory of relativity. (3) {Dec 2009}

air the term Lengtl contraction (2) {June 2009}

69. Differentiate betwee! inertial anc nor inertial frame« of reference (2) {June 2009}

70. Derive expressio for Lorentz Transformatio equations (5) {June 2009}

71 Prove that the velocity of light is independer of the velocity of the frame of
reference. (3) {June 2009}

72. Wha are the outcome of Michelsor Moreley’ s experiment (2) {Dec 2008}

73. Derive Lorentz transformatio equation anc apply therr to explair (i) Lengtr
contraction (ii) time dilation. (4+2+2) {Dec 2008}

74. Explair why a particle canno move faste thar spee: of light? (2) {May 2008}
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75. Explair Michelsor Moreley experimer in detai anc give the significance of
negative results. (8) {May 2008}

76. Write postulate of Einsteir’ s specia theory relativity. (2) {Dec 2007}

77. Prove that the relatiofr = ma is covariant under relativistic transformation. (4)
{Dec 2007}

78. Show that the relativistic form of Newtor’s seconi law, wher F is paralle to v
-3
2\2
is F = mo%(l—v—zj . (4) {Dec 2007}
c

79. Explair simultaneit in relativity. (2) {May 2007}

80. Write Lorentz transformation: (2) {May 2007}

81.1f T s the relativistic kinetic energy of a particle of mass, , ow
that T? + 2m,c’T = p*c®. (4) {May 2007}

82. A particle of mass M disintegrate while al res into two parts having

masses%&% . Show that the relativistic /kinetic energies of the parts

2 2
3Mc & SMc
32
83. An event occurs in the frame Stat Imsat x =5km. The position of the point of
occurrence of event in fram&' appears to bex' =35m . Find the time of

are respectively. (4) {May 2007}

transformation equations. (5) {Dec 2006}
86. Two particles come towards each other with sp@t8c with respect to the
laboratory. Wh their relative speed? (3) {Dec 2006}

87.Discus:in d
88. Calculate the ringe shift in Michelson-Morele experimen' if the

distance of each mirror.is 2m and the wavelength of Iighﬁ(nﬂo,& . Given that

the speed of earth i8x10*ms™. (3) {May 2006}
89.Show thai relativistic law of additior of velocities predict: constar value of

equalion. (5) {Dec2005}

: ertain process required™s to occur in an atom at rest in the laboratory.
How much time will this process require to an observer in the laboratehgn
the atom is moving with a speed 6&10"ms™? (3) {Dec2005}

92, Stat¢ Einsteir’ s postulate of specia theory of relativity. (2) {May 2005}

93. On the basi: of Lorentz transformatior discus the following kinematic effects (i)
length contraction (ii) time dilation (4) {May 2005}

94, A scientis observe that a certair atomr A moving with respec to him with a
velocity of 2x10"cms™ emits a particle B, which is moving with
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velocity 2Bx10°cms™ with respect to the atom. Calculate the relative velocity
of the emitted particle with respect to the scientist. (4) {May 2005}
95, Stat¢ Einsteir’ s postulate of specia theory of relativity. (2) {Dec 2004}

m,

96. Show that the mass of a body in motion is given hy= , Wherem, is

the rest mass of the body amd is the mass when it is moving with speed (8)
97. Define inertial frame of reference Does ar inertial frame of referenc exist’ (2)
{May 2004}

will last for 1000hours. Find the minimum speed for safe trave

space stations at a proper distance8afL0"'km from each other. (3)
100 State¢ postulate of specia theory of relativity. (2) {Dec 2003}

QUANTUM MECHAN

1. Define uncertaint principle anc give its origin. (2) {JUN 15 [GNE]}
2. If the mass of a neutron 066x10%'kg , then find the de-Broglie wavelength at

300K. (Givenk =1[38x107JK ;
3. wavefunctiol of particle in a % sione. box of lengtt L is giver as
W(x) =\/%sin(nij ;n =integer. “§0Ow-that this wave function satisfies one

2 2
independent Schrodinger equation. Given Eha{% and
ml

dimensional tim

U=0.(4{J El}

4. Define wave ive' its significance anc write conditions for a
wavefunction toae well behaved. (4) {JUN 15 [GNE]}

5. Using energy-tim: Uncertaint principle show thai na excitec state in aton car be
mono-energetic in nature. (2) {JUN 15 [PTU]}

hy a particle trappet in a box canno be ai rest” (2) {JUN 15 [PTU]}

1is the matte wave associate with a moving particle” Derive expressio for

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

brief accoun of neec anc origin of quantun mechanics (4) {JUN 15

I}
9. Explair briefly uncertaint principle (2) {DEC 14 [GNE]}

10. Derive expressio for time independer Schrodinge wave equation (4) {DEC 14
[GNET]}

11. Derive relatior betweel groug velocity anc phas: velocity. Hence discus the
cases of normal and anomalous dispersion. Which dispersion is mugtdop
velocity to be less than velocity of light? (4) {DEC 14 [GNE]}

12. Whar are essentie condition: for a wave functior to be well behaved (2) {DEC
14 [PTU]}
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13. Show that Heisenber’s Uncertaint' principle is a natura consequenc of wave
nature associated with moving material particles. (4){DEC 14 [PTU]}

14. Obtair time independer Schrodinge equation Argue qualitatively thal energ
guantization is embedded in this equation. (4) {DEC 14 [PTU]}

15. Discus: the formatior of wave packe anc henct prove that particle velocity is
equal to the group velocity. (4) {JUN 14 [GNE]}

16. Calculat¢ the energ: eiger values anc eiger functions for the motior of a particle
in one dimensional box. (4) {JUN 14 [GNE]}

17. Cany/(x) = x* be an acceptable wave function in quantum mecha

14 [GNE]}
18. Calculate the de-Broglie wavelengtl associate with electrons
accelerated by a voltage of 50kV. (3) {JUN 14 [PTU]}
19. Solve Schrodinge equatiol for a particle confinec to ar infinite potentia box of
width L in order to derive the expression for energy eigen values. BN{14
[PTUT}

ics? (2) {JUN

22. Whai do you understan by wave particle puzzle’ (2) {D 01:[PTUL}

23. Derive time depender Schrodinge equatiol anc discus: its significance in
today’s context. (4) {Dec 2013 [PTU]}

24, Whai is the significance of uncestain
{Dec 2013 [PTU]}

25. Whai is de-Broglie hypothesis 12 [PTU]}

26. An electron is bound in one dimensional box of sizel0™'°m. What will be the
minimum energy? (2) {Dec 2013 [PTU]}

27. State anc explair Heisenber’ s uncertainit principle (4) {Dec 201z [PTU]}

28 At time t =40, a particle~is represente by a wave functior

. principle for macroscopi bodies' (4)

X<a

W(x) =<A——= Yforas<x<b ; where A, a and b are constants.

0 elsewhere

@i Normalize W (x,0)
(ii) Sketch W (x,0) as a function of x.
Where is the particle mos likely tobealt=0?
(iv)  Whai is the probability of finding the particle to the left of x = aalt = 0%
(4) {Dec 2013 [PTU]}
29. Explair Uncertainity principle (2) {Dec 201 [GNE]}
30. Calculatt the energ; eiger value: anc eiger functions for the motior of a particle
confined in a 1-D box. (4) {Dec 2013 [GNE]}
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31. At a certair time, the normalize« wave functior of the particle moving along the
X+ [ for- f<x<0
X-axis is given by:W(x) =<-x+ forO<x < .Find the value off and the
0 elsewhere

probability that the particle’s position is betweieng& x=[.(4) {Dec 2013

[GNE]}

32. Differentiate betweel phas velocity anc groug velocity. (2) {Jun 201z U}

33. Obtair Bohr s conditior of quantizatiol of angula momentun using¢ de Broglie’s
idea of matter waves. (3) {Jun 2013 [PTU]}

34.Develof energ time relatior anc discus some relevan applicati
2013 [PTUJ}

35. Write the expressio of normalize( wave functior for a particle confinec in a
potential box. (2) {Jun 2013 [GNE]}

36. Find the probability of finding a particle in a regi
infinite potential well of width L. (4) {Jun 2013

37.Derive ar expressio for energ' of a particle of . myconfinec to infinite
potential well of width L. Why such a particle cannotjiave zero energy? (@) {J
2013 [GNE]}

38. Whai do you understan by wave-particli duality? (2) {Dec 201z [GNE]}

39.A particle of mas: m is confin ove inside ar infinite potentia well
described by following functig

+ 00 forx<a
V(x) =<0 for 0sx<a
+00 forx>a

Calculate the wane function and energy of the particle. (4) {Dec 2012 [GNE]

40. What is uncertaint principle’ Explair the nonexistenc of the electror inside the
nucleus us;j i iple. (4){Dec 2012 [GNE]}

41. Whai do you untierstan by wave packet' (2) {Dec 2012}

42.Whai is the mini uncertaint in the energ' state of ar atorr if ar electror
remains in this state fat0®s? (3) {Dec 2012}

43. Develof time independer Schrodinge equatior anc discus: its significance (5)

ec 2012}
4, are matte waves' (2) {June 2012}
.Compute the de-Broglie wavelengtl of a protor of wavelengtl whos¢ kinetic
gy is equal to the rest energy of an electron. Given that mass of proton is

1840 times the mass of electron. (4) {June 2012}

46. Whai do you mear by normalizatiol of a wave function” (4) {June 2012}

47. Calculatt the wave numbe of 10keV neutron (3) {Dec 2011}

48. Explair Heisenber’s uncertaint principle (5) {Dec 2011}

49. Whai is the significance of wave function” (2) {June 2011}

50. What is the importanc: of uncertaint principle’: (2) {June 2011}

51 Derive ar expressio for time depender Schrodinge wave equation (6) {June
2011}

4L to O[6L trapped in an
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52. Whai is the energ' of Gammi ray havin¢ wavelengtl of 1A ? (2) {June 2011}

53. Whai is de-Brogli€’ s hypothesis (2) {Dec 2010}

54 Whai is Comptor Effect? (2) {Dec 2010}

55. Wharis Born's interpretatiol of wave function’ (2) {Dec 2010}

56. Wha is the difference betweel phas: velocity anc groug velocity? Show that the
de-Broglie group velocity associated with the wave packet is equal toetloeity
of the particle. (6) {Dec 2010}

57. Why n =0 state is not allowed for a particle confined to an infinite potential®ox
(2) {June 2010}

58 Whai is the physica significance attache to the conditions of cahtinuity anc
single valued nature of an acceptable wave function? (2) {June 0}

59, Establisl time depender Schrodinge wave equatiol anc furthel tie
independent equation from it. (4) {June 2010}

60. Whar are the characteristic of a well behave wave function” (2) {June 2010}

61. Find the probability of a particle trappet in a box of Jengtt L to be founc in the
region 0[45L to 0[55L for the ground state. (2) {Jdne 2010}

62. Differentiate betweel phasi velocity anc groug velogity/(2) {Pec 2009}

63. Define wave functior anc obtair the expressio for ti pender Schrodinge
wave equation. (4) {Dec 2009}

64. Differentiate betweel Photoelectri effeci anc Comptor Effect anc derive
expression for Compton shift. (8) {Dec 2009}

65. Define Eiger value: anc Eiger fu

66. Define wave functior anc cal
Schrodinger wave equation. (4)

67. Explair Comptor Effect anc calcula
{June 2009}

68. Define photoelectri effect (2) {Dec.2008}

69. Give the significance of Comptor Effect. Find the expressio for (i) Comptor
Shift (ii) Kinetic energy of recoiled electron. (1+4+3) {Dec 2008}

70. What is the 4 Comptor shift? (2) {May 2008}

71 Derive Schrodihge equatior for a linear harmonic oscillator Determine the
normalized wave fhction and energy levels of the oscillator. (8) {May 2008

72. Distinguist betweel phas: anc groug velocity. (2) {Dec 2007}

€ expressio for the Comptor Shift. (8)

rove Heisenberg's uncertainty princifi@Ap, = g (4) {Dec 2007}

nerg of a particle is zero ther prove usin¢c quantun mechanic that it car

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

. An X-ray photon of energy5keV is scattered at an angis°, then calculate the
energy of the scattered X-ray photon. (4) {Dec 2007}

76. Whai do you mear by matte waves' (2) {May 2007}

77. Discus! Harmonic Oscillatol in quantun mechanics Define energ) Eiger value:
for it. Does it explain the tunneling phenomenon for particle in a( {May
2007}

78. How dao you explair the zerc point energ of a harmonic oscillator’ (2) {Jan 2007}

79. Car visible light be use( to demonstrai Comptor Effect? Explain (2) {Dec 2006}
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80. Show thai the relatior betweel the directior of the recoilec electror anc the

scattered photon in case of Compton Effect is giverctwf = (1+a)tar(%j ,

hv

m,C

81. Whai is the de Broglie wavelengtl of ar electron which has beer accelerate
from rest through a potential difference of 150V? (3)

82. The energy of a linear harmonic oscillator in its third excited stat@[ileV .
Calculate the frequency of vibration. (3) {Dec 2006}

83. Explair de Broglie concep of matte waves (2) {May 2006}

84. Wha are orthogone wave functions’ (2) {May 2006}

85. Write the Schrodinge equatioi for particle in a box anc solve it to obt erg
Eigen values and Eigen functions. (6) {May 2006}

86. Explair briefly Uncertaint Principle (2) {May 2006}

87.Wha' voltage mus be appliec to ar electro

wavelength 0BA ? Given that h=6[62x1
m=9[1x10"'kg. (2) {Dec2005}

88. Whai is the physica significance of wave function” (2) {Dec2005}

89. Discus: Comptor scatterint anc derive a relatior for the changt in wavelengt! of
the scattered photon. (6) {Dec200

90. Explair briefly Uncertaint' princip

91 Whai is Comptor Effect? (2) {M&

92. Wha dc you understan by Eigen e anc Eiger functions’ (2) {May 2005}

93. Wha is the neec for quantun mech@nics Discus: the Born's interpretatiol of
wave function and normalization of the wave function. (2,2) {May 200

94, At a certair time, the normalize« wave functior of the particle moving along the
X+ for-f<x<0

={-x+LB forO<x < .Find the value off and the

0 elsewhere

whereg =

> and other symbols have their usual meanings. (5)

producet electron of
=16x10"°C &

probability that the particle’s position is betwe)eng& x=[.(4) {May 2005}
hais uncertaint. principle”: (2) {Dec 2004}
ie the Born'sinterpretatiol of wave function (2) {Dec 2004}

particle in a one dimensione box, show thai the value of uncertainit

2
duct is: AXAp :hJ n17222 —% , Where symbols have their usual meanings. (8)

{Dec 2004}

98.1s it possiblt to observi Comptor Scatterini of visible light? Explain (2) {May
2004}

99. Car every physica systen be describe by the time independer Schrodinge
equation? Comment. (2) {May 2004}
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100. Show that the energy lost by a photon of frequencyin Compton
hva (1-cosb) .

interaction with a stationary electron of rest m is given by; ;
Y IS d y 1+a@-cosb)

where g =

> and 6 is angle of scattering of photon. Also obtain an

m,C
expression for maximum kinetic energy of the recoil electron. (6) {May4200
101 Find the grounc state energ of ar electror confinec to a one dimensione

rigid box of lengthlA . (2)

102 What is the utility of normalizatiol of wave function’ (2) {Deg2003]}

103 The uncertaint principle impose nc restrictior on the suremen
relasted to macroscopic objects. Comment. (2) {Dec2003}

NANOPHYSICS

Why storagi of nanomateria is a challenge (2) {JUN 15 [GNE]}
Write shor note: on (i) Quantun confinemer (ii) afnotube (CNTs) (2)
{JUN 15 [GNE]}

N =

3.  Write majoi application anc disadvantage¢ of nanotechnolog (2) {JUN 15

[GNE]}
Define nanoscienc anc nanotechpe 2) {JUN 15[PTU]}
Discus: various technique for ofnanomaterial (5) {JUN 15[PTU]}

Write shor note on carbor nanotti
Write four disadvantage of nanoteChnolog (2) {DEC 14 [GNE][}
How car we synthesiz nanomateri
technique. (4) {DEC 14 [GNE]}
9. Name anc explaitwo importan factors responsibl for distinguishe propertie:
of nanomaterials. (4) {DEC 14 [GNE]}
10. Give a brie tline'of-sol-ge synthesi of nanomaterial: (2) {DEC 14
[PTU]}
11. Discus: various technique.of synthesi of nanomaterial: (5) {DEC 14 [PTU]}
12. Write shor note on‘carbor nanotube: (3) {DEC 14 [PTU]}
13. Explair optica ancmagnetit propertie of nanc materials (4) {JUN 14 [GNE]}
“Biscus: in detai‘sol-ge techniqu: for synthesi of nano-material: (4) {JUN 14

©NOOA

ny two propertie: of carbor nanotube: (2) {JUN 14 [GNE]}

s: briefly different method: usec to synthesiz the nanopatrticle: (4) {JUN
14 [PTU]}

17. Give two propertie of carbor nanotube: (2) {JUN 14 [PTU]}

18. Differentiate betweel nanowire anc nanotune (2) {Dec 201: [PTU]}

19. Justify that surfact aree to volume ratic increase while we go from bulk to nanc
scale. (4) {Dec 2013 [PTU]}

20. Demonstrate the composition of fullere@g, structure and discuss its real world

application(s). (4) {Dec 2013 [PTU]}
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21. Give example of one two anc three dimensione nanomaterial: (2) {Dec 201z
[GNE]}

22. How car nanomateria be synthesizec Explair any techniquein detai by giving
its advantages and disadvantages. (4) {Dec 2013 [GNE]}

23. Write application anc potentia risks of nanomaterial: (4) {Dec 2012 [GNE]}

24. Whai is electror confinement (2) {Jun 201: [PTU]}

25, “Surface aree to volume ratio gets enhance at nanc scale” Comment (4) {Jun
2013 [PTU]}

26. Discus! some¢ application: of carbor nanotube: (4) {Jun 201% [PTU]}

27.Write two peculia feature: which distinguist nanc material: frdm norma
materials. (2) {Jun 2013 [GNE]}

28. Discus: briefly different method: for synthesi of nanomaterial: (4)gJun 201:
[GNE]}

29. Wha do you understan carbor nanotubes How are thest synthesizec (4) {Jun
2013 [GNE]}

30. Whai are nanomaterials Explain (2) {Dec 201z [G

31.How car we synthesi nanomaterials Explair
{Dec 2012 [GNE]}

32.Whai are carbor nanotubes Discus: various applica
{Dec 2012 [GNE]}

33. Whai is quantun dot” (2) {Dec 2012}

34. Elaborat the concep of particle confinemer in contex of nanophysic: (4) {Dec
2012}

35. Elaborat the advantage of usif
(4) {Dec 2012}

36. Whai is Nanophysics (2) {June 2012}

37. Whai are advantage of synthesizin nanomaterials (4) {June 2012}

38. Synthesi of nanotube is a challenge Comment (4) {June 2012}

39. Whai are nanc mategials (2) {Dec.2011}

40. What is Qu nfigement (2){Dec 2011}

41. Whai are adv ynthesizin nanc material: usin¢ Sol-Ge method' (4)
{Dec 2011}

42. Advocate the utility of fullerene structure in referenc to the synthesi of
nanotubes. (4) {Dec 2011}

chniqur in details (4)

of nanomaterial: (4)

oroces.for synthesizin nanomaterial:
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