QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

QUESTION BANK IN PHYSICS

LASERS

1. Name some properties, which make laser light difiefrom ordinary light. (2)
{JUN 15 [GNE]}

2. The output power of a given laser is 1ImW and thétechwavelength is 630nm.
Calculate the number of photons emitted per sedbtite area of laser beam is

10°m?, then find intensity of laser beam. (4) {JUN 13\B]}

3. What is four level Laser? Hence explain theory amaking of amy four lgvel
laser. (4) {JUN 15 [GNE]}

4. Discuss various pumping methods used in the Laersbtaining tion
inversion. (2) {JUN 15 [PTU]}

5. Give the distinguishing features of holography freonventional photography.

(4) {JUN 15 [PTU]}

Name four methods for pumping a laser. (2) {

In a Laser, the total number of lasing particl

N

I eledtrons, holes etc.) are

28x10". If the Laser emits radiation of waveleng , then calculate the
energy of one emitted photon and total energy abhil per pulse. Assume the
efficiency of Laser to be 100%. (4) {DEC 14 [GNE]}

8. Discuss the principle of operation e-Ne Lagmaw the energy level diagram

and indicate the wavelengths @1 clasing ttems. (4) {DEC 14 [GNE]}
> nd stimulatedsstoms. (2) {DEC 14

9. Differentiate between sponta
[PTU]}

10. Give qualitative idea of formation ahd reconstroetof a hologram. (4) {DEC 14
[PTU]}

11.Discuss in detail(the construction, theory and waglof He-Ne laser. (4) {JUN
14 [GNE]}

12.What is h
{JUN 14 [GN

13. Although the effigiency of a four level laser is¢ethan that of a three level laser,
still the four level1laser is better than the thieeel laser. Comment. (2) {JUN 14
[GNE]}

alculate ratio of transition swrates of spontaseemission to the stimulated

ission for light of wavelength0*m and cavity temperature 100K and hence

ine which type of emission will dominate?{BYN 14 [PTU]}

ify three types of possible energy transitibesveen two atomic energy

evels and derive conditions for Einstein’s coeéfids. (5) {JUN 14 [PTU]}

16.Why a three level laser normally provides pulsetpot? (2) {JUN 14 [PTU]}

17.Explain the concept of optical pumping. (2) {Decl2qPTU]}

18. Differentiate between three and four level laserdaking suitable examples(s).
(4) {Dec 2013 [PTU]}

19.Explain the concept and utility of holograms. (Defc 2013 [PTU]}

20.Explain the role of Helium in Helium Neon laser) {Rec 2013 [PTU]}

Differentiate between hologyapimd photography. (4)

(Page 1 ofl0)



QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

21.What do you mean by the terms stimulated absorpspontaneous emission and
stimulated emission? (4) {Dec 2013 [PTU]}

22.Draw the energy level diagram of Helium Neon ladexplain the operation
principle of He-Ne laser. How this laser is supetmruby laser? (4) {Dec 2013
[PTUI}

23.How holography is different from photography? (Bec 2013 [GNE]}

24.What is coherence? Name its types. (2) {Dec 201883

25.Derive the relationship between various Einsteiccefficients. What are the
necessary conditions for the laser action to td&eg? (4) {Dec 2013

26.Using well labeled energy level diagram, explaie thorking of Hélium Neon
laser. (4) {Dec 2013 [GNE]}

27.Explain the concept of population inversion. (202013 [PTU]}

28.What are Einstein’s coefficients? Discuss theingigance in contex Laser
operations. (5) {Jun 2013 [PTU]}

29.He-Ne Laser is superior to Ruby Laser. Comment{J3) 2013 [PTU]}

30. Specify major components of a Laser. (2) {Jun

31.Briefly discuss the construction and workin
energy level diagram. (4) {Jun 2013 [GNE]}

32.Discuss the basic principle of recording a holog
{Jun 2013 [GNE]}

33.Can we obtain light amplification in the absencestirhulated emission? Explain.
(2) {Dec 2012 [GNE]}

34.Determine the Sl units of Ein

35.Discuss the principle and working i '

[GNE]}

{Dec 2012 [GNE]}
36.What is the difference between spontaneous andulstied emission? Explain.
El}
37.Are all holograms'same? (2) {Dec 2012}
three level and four levesels by giving suitable
12}
39.What is the diffe e between ordinary image ahdlagram? (3) {Dec 2012}
40.What are the main components of a laser systen{d{ag 2012}
41.Draw the energy level diagram and discuss the wgrki He-Ne laser. (5) {June

neon laser with the

ite its applications. (4)

oefficierwg,, B, & B,,. (2) {Dec 2012

e-Ne lasethwhe help of a diagram. (4)

t is the concept of Holography? (3) {June 2012}

oes a hologram differ from a photograph? @2¢¢ 2011}

Find’the coherence length of white light. The wangth of white light lies in the

nge 400nm to 700nm. (3) {Dec 2011}

45, Differentiate between spontaneous and stimulategsseom by taking suitable
examples. Which of them is applicable to laseroactind why? (5) {Dec 2011}

46. Define spontaneous and stimulated emission. (2)§JA011}

47.Differentiate between three level and four levekls. Give the construction and
working of He-Ne laser. (5) {June 2011}

48.What is Holography? (3) {June 2011}

49.What is the fundamental principle of hologram?{{2¢c 2010}
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50.Discuss with suitable diagrams, the principle, ¢asion, working and theory of
Helium Neon Laser. Explain the role of Helium atomshis Laser. How it is
superior to Ruby Laser. (6) {Dec 2010}

51.What are the differences between the terms spootsrend stimulated emission?
(2) {Dec 2010}

52.Which Laser gives output radiation having frequeimcthe visible and as well as
IR region? (2) {June 2010}

53.Why a three level laser normally provides pulsetpot? (2)

54.Specify three possible types of transitions betwsenatomic energ
derive relations between Einstein’s coefficieni8.{June 2010}

55. Calculate the ratio of rates of spontaneous emmssidghe stimulate@d emission for

the light of wavelengthl0®m and cavity temperaturd =100K nce
determine which type of emission will dominate?{B)ne 2010}

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

57.What is the wavelength of Helium Neon Laser
{Dec 2009}

58.Discuss the importance of doping in semicon e¢ 2009}

59.Explain the construction, working and energy | of Ruby Laser. (5)
{Dec 2009}

60. Explain the term Spatial and Temporal coherenge{¥8c 2009}

61.Define population inversion in Lasers. (2) {Jun®2p

62.Define the process of doping in thegsemiconduc({@)s{June 2009}

63.What is the wavelength of light' 160, Easer & Ruby Laser? (2) {June 2009}

64.Explain the working, constructi@g and energy ledielgram for He-Ne Laser. (6)
{June 2009}
65.What do you mean by coherence’length? Write dovwenettpression for it. (2)
{Dec 2008}
66.Define Hologra
67.What do you mea

vels and

nd iSenductor Laser? (2)

. (2) {Dec 2008}
y spatial and temporal coheref®gPec 2008}

68. Explain th n, working and principleRuiby Laser. (4) {Dec 2008}
69.Define the Einstein’s coefficients for Lasers angblain their significance. (4)
{Dec 2008}

70.What is population inversion? How it is achievedp{May 2008}

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

»EXxplain construction and working of a Helium Neaaskr. (5) {May 2008}

we prefer four level laser over three leveklasven if its efficiency is low?

ay 2008}

physical significance of Einstein’s coeffinis. (2) {Dec 2007}

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

76.Explain the action of He-Ne Laser. How it is supetio Ruby Laser? (4) {Dec
2007}

77.In a Ruby Laser, the total number ©f * ions is2Bx10". If the Laser emits

radiation of WavelengtWOOO,& , then calculate the energy of one emitted photon
and total energy available per pulse. (4) {Dec 2007
78.What do you mean by spontaneous and stimulatedsemis (2) {May 2007}
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79.Establish the relation between Einstein’s coeffitse Explain the energy level
diagram for Helium Neon Laser. (8) {May 2007}

80.What is the difference between stimulated and spwdus emission? (2) {Jan
2007}

81.Discuss the principle of operation of Helium Neoaser. Draw the energy level
diagram and indicate the wavelength of the radimat{b) {Dec 2006}

82.Can we obtain light amplification in the absencestihulated emission? Explain.
(3) {Dec 2006}

83.Name four methods of pumping a Laser. (2) {May 3006

84.What is the difference between spontaneous andulstied emissigh? (2) {May
2006}

85.What are three level and four level lasers? Desdtile constructio d working
of Ruby Laser. (6) {May 2006}

86.Determine the Sl units of energy dengiifg. , Binstein’s coefficients A & B. (2)
{May 2006}

87.Can we obtain amplification in the absence of
{Dec2005}

88.What are Einstein’s coefficients? How are thes

emission? Explain. (2)

and indicate the wavelength of the radiation. B&§2005}
90.What is holography? (2) {May 2005}
91.Explain the terms spontaneous g timulated eonisgR) {May 2005}

93.What do you understand b
coefficients. (2,6) {Dec 2004}

94.What is the difference between ordinary image ahdlagram? (2) {May 2004}

95.Explain with suitable diagrams, the difference lm#w spontaneous and
stimulated emisgion. How will you achieve higheolpability of stimulated

96.Describe t
97.What is popu

ion and working of a He-Nsdra(5) {May 2004}
ion Inversion? How is it achievedP{Dec2003}

FIBRE OPTICS

hat do you mean by splicer and connector? Giveesaenple of each. (2) {JUN
NE]}

. Whyjgsingle mode fiber is preferred for long distareommunication? (2) {JUN
NE]}

3. Define and derive expression for numerical apertusence explain why
numerical aperture is small for a graded indexrfibecomparison to an identical
step index fiber. (4) {JUN 15 [GNE]}

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

5. What are various signal attenuation and lossespiical fiber? (2) {JUN 15
[PTUL}
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6. What is an optical fiber? Give the basic principtg3ight guidance through the
optical fiber. Derive an expression for numericaédure of an optical fiber. (6)
{JUN 15 [PTU]}

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

8. Why do we prefer small numerical aperture for loiggance communication? (2)
{DEC 14 [GNE]}

9. Differentiate single mode and multimode fiber. {REC 14 [GNE]}

10. A step index flber with core dlameter 80um andn, = 1[530 and n, =1[515

11.What do you mean by pulse dispersion? Dlscussantﬂws types a
the functioning of optical fiber. (4) {DEC 14 [GNE]

12.What is the basic principle of guiding light thradugn optical fiber? (2) {DEC 14
[PTU]}

13.What are different kinds of optical fibers? Dis
produced when light propagates through opticalfi

14.Give three applications of optical fibers. (3) {DBEG

15.Define acceptance angle and numerical aperturehande derive mathematical
relation between the two. (4) {JUN 14 [GNE]}

16.The core of a glass fiber has refractive indéx, while its cladding is doped to
give a fractional change in ref e index equmal0[005. Find (i) refractive
index of clad (ii) critical inte cting aleg(iil) acceptance angle and (iv)

numerical aperture. (4) {JUN 1

17.Why data carrying capacity of optigat’ fiber is mahan that of radio waves? (2)
{JUN 14 [GNE]}

18. A step index fiber with refractive index of coretd8 and numerical aperture 0.3
is to be used at.850nm. Find the core radius ifibrenalized frequency is 75. (3)
{JUN 14 [PTU]}

19. Describe
different facto
(5) {JUN 14 [PT

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

21.A glass fiber has a core material of refractiveexd|[ 46and cladding material
as a refractive index af(42. If it is surrounded by air, compute the critical
(i) at core cladding boundary (ii) at cladpair boundary. (4) {Dec 2013
[PTU}
isCuss merits and demerits of single mode opfibals. (4) {Dec 2013 [PTU]}
23.What do you mean by index profile of optical fib€2? {Dec 2013 [PTU]}
24.What is meant by modes? Compare a single mode aitdrmade fiber. (4) {Dec
2013 [PTU]}
25.An optical fiber has a numerical aperture@f @0d cladding refractive index
of 1159. Determine the acceptance angle for the fiber atew which has a
refractive index ofLl 33(4) {Dec 2013 [PTU]}
26.Find the numerical aperture of an optical fiber,osdn core and clad have
refractive index respectivelif46& 11 4%2) {Dec 2013 [GNE]}

lous kinds of dispersions
C 14 [PTU]}

of optical fiber with the peif diagram. Further describe
responsible for loss of signabgagating through optical fiber.
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27.Define acceptance angle and derive mathematicatioel for it. (4) {Dec 2013
[GNE]}

28.Find the core radius necessary for SMF for propagatavelength of 850nm and
core and clad refractive index respectivell&880& 1l . (491[46& 1[ 45

29.What do you mean by fiber optic cable splicing?{(@n 2013 [PTU]}

30.A step index fiber with core diameter of30umand n, =1[530and
n, =1515show absorption of0[00002 %of the incident power at each
reflection at the core boundary. Find the attermnaiin dB/km for such a fiber for
a ray entering just below the acceptance angleurssthat there o other
losses. (4) {Jun 2013 [PTU]}

31.Elaborate the concept of material dispersion. #in{2013 [PTU]}

32.Specify an application where Laser and opticalrfi used toget {Jun
2013 [GNE]}

33.What do you mean by acceptance cone for an opticat? (2) {Jun 2013
[GNE]}

34. A step index fiber with refractive index @f 48
to be used at 820nm. Find the core radius if't
{Jun 2013 [GNE]}

35.What do you mean by intramodal and intermodal”d&pa in optical fiber?
What are its effects in signal transmission throogitical fiber? (5) {Jun 2013
[GNE]}

36.What are splicers and couplers Dec 2012 [GNE]
37.What is the principle of opfi % Discuss igas applications of optical

erical aperture & i3
zed\frequency is 75. (3)

fibres. (4) {Dec 2012 [GNE]}

38.Calculate the numerical aperturgysand acceptancearofoptical fibre with
n, =150& n, =1045. (4) {Dec 2012 [GNE]}

39. Give the main adyantages of fibre communicatiop{&c 2012}

40.The core of a s fibre has a refractive inded [@while its clad is doped to
give a fractional chapge in refractive index@f  Of&d the refractive index of
the cladding itical internal refractimgke. (4) {Dec 2012}

41.Elaborate imporant characteristics of step indeses. (4) {Dec 2012}

s necessary for the single nmogmbration at 800nm in step

index fibre with n, =1[48& n, =1[47. Also find the numerical aperture and

aximum acceptance angle. (5) {June 2012}

km long fibre cable has a loss @dBkm™ and a connector loss of

.06dBkni". Find the total loss. (3) {Dec 2011}

46.Derive an expression for pulse broadening due ternmodal dispersion in
multimode step index fibre. (5) {Dec 2011}

47.Explain the term mode related to optical fibre.{&)ne 2011}

48. A fibre is made with core of refractive indéx dhd the cladding is dopped to
give a refractive index difference @l 000%ind (i) the cladding refractive
index (ii) the critical angle (iii) acceptance am@nd (iv) numerical aperture. (4)
{June 2011}

(Page 6 0fl0)



QUESTION BANK IN PHYSICS (B.TECH FIRST YEAR)

49.Describe the role of fibre connectors, splicers aondplers in communication
through fibres. (4) {June 2011}

50.What do you understand by single mode and Multinfdde? (2) {Dec 2010}

51.Explain the difference between a step index andadegl index fibre. (3) {Dec
2010}

52.What is mean by acceptance angle for an opticed?itshow how it is related to
numerical aperture. (5) {Dec 2010}

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

54.Describe the construction of an optical fibre witle help of suitablendiagram.

through a fibre. (4) {June 2010}

55. Calculate the numerical aperture, acceptance aaglecritical ang
having core refractive indek[ &nd cladding refractive indekl 4%
2010}

56.What is the significance of V-number in OFC’s? {

57.Differentiate between Step index and Graded i

58. Calculate the numerical aperture, acceptan
having core refractive indek[ &nd cladding ref
2009}

59.Define NA (Numerical Aperture) and Acceptance Angl {June 2009}

60. Calculate the expression for NA for OFCs (Opticitbr& Cables). (4) {June
2009}

61.A step index fibre has a norme quen@Bl at61300nm wavelength. If
the core is50um thick, calculate cceptance angle of theefi(4) {June
2009}

62.Define bending losses in OFCs. (2Y{Dec 2008}
63.What are the advantages of the optical fibres imroanication systems? (2)

¢ 2009}
ical fibre. (4) {Dec 2009}
ritical angle of a fibre
[ dekxl 4%4) {Dec

{May 2008}
64.What are variousN\kinds of optical fibres? Explaiiffeddent mechanisms of
dispersion.i {May 2008}

65. Light gatheringycapacity of an optical fibore s 478 relative core cladding
index difference i OObcalculate the refractive index of cladding if thetside
medium is air. (4) {Dec 2008}

66.What is splicing? Define its types. Explain opticalplers. (4) {Dec 2008}

“An optical fibore has NA oDl 15and cladding refractive index is equallio . 5
el the numerical aperture of the fibre in a layof refractive indext[ 3Also
find the refractive index of the core. (3) {May &0
e acceptance angle and numerical aperturptinad fibre. (2) {Dec 2007}

69. Differentiate between step index and graded ind®e f(4) {Dec 2007}

70.What will be the critical angle and acceptance arfigt a ray in a step index fibre
for which n, =153 and which has cladding whose refractive indeRlis 18%s
than that of core. (4) {Dec 2007}

71.Distinguish between step index and graded index fi{2) {May 2007}

72.What is optical fibre cable? Explain the basic tiyenf propagation of light in the
optical fibre. (4) {May 2007}
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73.An optical fibre has numerical aperture @f 2hd cladding of refractive
index1[ 59. Determine the acceptance angle for the fibre atewwhich has
refractive indexl[ 33(4) {May 2007}

74.What are the factors, which affect the propagatbright through an optical
fibre? (2) {Dec 2006}

75.What do you mean by Pulse dispersion in step irite®? How is graded index
fibre useful in reducing the pulse dispersion?{[xgc 2006}

76.Calculate the numerical aperture and acceptance ahgn optical fibre. Given
that the refractive index of the core and claddirg 1[45 & 140respectively. (3)
{Dec 2006}

77.Why the information carrying capacity of opticabrie is very much, greaterjthan
the conventional radiowaves and microwaves? (2)\{I206}

78.What is numerical aperture? Explain material disjper and pulse dispéersion and
pulse dispersion in optical fiber. (6) {May 2006}

79.What are splicers and couplers? (2) {May 2006}

80. Define acceptance angle and numerical apertur 2005}

81.What is the difference between single mo imatte transmission in
optical fibres? (4) {Dec2005}

82.Calculate the maximum value of angle of incide ray can make with the

axis of the fibre such that it is guided througle fibre for the following fibre
parameters: (in, =106,n, =105 (ii)) n, =2[L,n, =15 . (4) {Dec2005}

83.What is total internal reflection? jay 2005}

84.What is numerical aperture e the numergg@rture and hence the
acceptance angle for optical fibge én thatrdfeactive indices of the core and
cladding arel[45& 1[ 4Qrespective ,6) {May 2005}

85.What is numerical aperture? (2) {Déc 2004}

86.What is total internal reflection? Calculate thenauical aperture and hence the
acceptance angl€ for an optical fibre. Given teétactive indices of the core and
the cladding ard[48& 11 40espectively. (3,5) {Dec 2004}

87.Distinguis ep index and graded indeicaldibre. (2) {May 2004}

88.Discuss the propagation of light through a stegxwhultimode fibre. Explain the
meaning of acceptance angle and numerical aperilse.derive expressions for
these. (6) {May 2004}

89.The core of a glass fibre has refractive indéx, while its cladding is doped to

ive a fractional change in refractive index@f 0®nd (i) refractive index of

ding (i) critical internal reflecting angldifiacceptance angle (iv) numerical

re (2)

t do you understand by the term acceptance faynan optical fibre? (2)

Dec2003}

[\

NANOPHYSICS

1. Why storage of nanomaterials is a challenge? @N{15 [GNE]}

2. Write short notes on (i) Quantum confinement (i@rkkon nanotubes (CNTs). (2)
{JUN 15 [GNE]}

3. Write major applications and disadvantages of testmology. (2) {JUN -
15[GNE]}
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Define nanoscience and nanotechnology. (2) {JUNPIEJ]}

Discuss various techniques for synthesis of nanernads. (5) {JUN 15 [PTU]}

Write short note on carbon nanotubes. (3) {JUNRBU]}

Write four disadvantages of nanotechnology. (2) (DE4 [GNE]}

How can we synthesize nanomaterials? Explain vargdeps involved in Sol-Gel

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

9. Name and explain two important factors respondittedistinguished properties
of nanomaterials. (4) {DEC 14 [GNE]}

10.Give a brief and broad outline of sol-gel synthedisanomaterials. (2p{DEC 14
[PTU]}

11.Discuss various techniques of synthesis of nanaméte(5) {DEC

12.Write short note on carbon nanotubes. (3) {DECR#U]}

13. Explain optical and magnetic properties of nanoemails. (4) {JUN 14

14.Discuss in detail sol-gel technique for synthedisiano-materials. (4) {JUN 14

©No A

[GNE]}

15. Write any two properties of carbon nanotubes. 14 [GNE]}

16.Discuss briefly different methods used to sy oparticles. (4) {JUN
14 [PTU]}

18. Differentiate between nanowire and nanotune. (2dR013 [PTU]}

19. Justify that surface area to volume ratio increagaite we go from bulk to nano
scale. (4) {Dec 2013 [PTU]}

20. Demonstrate the compositio

[GNE]}
22.How can nanomaterials be synthesized? Explain egtynique in detail by giving
its advantages auid disadvantages. (4) {Dec 201FE[GN
23.Write applications®and potential risks of nanomiatsr (4) {Dec 2013 [GNE]}
24.What is el inement? (2) {Jun 2013 [PTU]}
25.“Surface area™p volume ratio gets enhanced at saat®.” Comment. (4) {Jun
2013 [PTU]}
26.Discuss some applications of carbon nanotubegJ(4) 2013 [PTU]}
27.Write two peculiar features which distinguish nan@aterials from normal
aterials. (2) {Jun 2013 [GNE]}
iScuss briefly different methods for synthesisnahomaterials. (4) {Jun 2013

30.What are nanomaterials? Explain. (2) {Dec 2012 [GNE

31.How can we synthesis nanomaterials? Explain Solt€ainique in details. (4)
{Dec 2012 [GNE]}

32.What are carbon nanotubes? Discuss various apphlisabf nanomaterials. (4)
{Dec 2012 [GNE]}

33.What is quantum dot? (2) {Dec 2012}
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34.Elaborate the concept of particle confinement intert of nanophysics. (4) {Dec
2012}

35.Elaborate the advantages of using Sol-Gel proagssyhthesizing nanomaterials.
(4) {Dec 2012}

36.What is Nanophysics? (2) {June 2012}

37.What are advantages of synthesizing nanomateii)§dune 2012}

38. Synthesis of nanotubes is a challenge. Commen{J(#e 2012}

39.What are nano materials? (2) {Dec 2011}

40.What is Quantum confinement? (2) {Dec 2011}

41.What are advantages of synthesizing nano matessfgy Sol-Gel method? (4)
{Dec 2011}

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