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¹þãq ß h½»þ '¡' tçÞ Ày ¡âmviåÙàÊã ZàÎÂà ÑèA, âkÂÑçÞ Ñv §ýÊÂàà ¡âÂàwàuê Ñè ñ h½»þ 'r' tçÞ viåÙàÊã

ZàÎÂà h½»þ 'y' tçÞ Àãiê £ÙàÊãu ZàÎÂà ÑèÞ ñ h½»þ '¡' §ýàç yryç qÑvç Ñv §ýÊçÞ ñ
Note : Section 'A' is objective type, containing 10 questions, is compulsory. Section

'B' consists of short answer type questions and Section 'C' consists of long

answer type  questions. Section 'A' has to be solved first.

h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'(Section-'A')

âÂàÈÂàà Þâ§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ ¥§ý uà Ààç qÞâQýuàç Þ tç Þ Àç Þ ñâÂàÈÂàà Þâ§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ ¥§ý uà Ààç qÞâQýuàç Þ tç Þ Àç Þ ñâÂàÈÂàà Þâ§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ ¥§ý uà Ààç qÞâQýuàç Þ tç Þ Àç Þ ñâÂàÈÂàà Þâ§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ ¥§ý uà Ààç qÞâQýuàç Þ tç Þ Àç Þ ñâÂàÈÂàà Þâ§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ ¥§ý uà Ààç qÞâQýuàç Þ tç Þ Àç Þ ñ
(((((Answer the following very short-answer-type questions in one

or two lines.)))))   (1  (1  (1  (1  (1x10=10)10=10)10=10)10=10)10=10)

ZàÎÂà-1. ytäô §ýL ªàÑÊà¢ê ÂààqÂàç tçÞ §ýàèÂà yã mÊÞªà £quàçªà §ýL kàmã Ñè -
Which wave is used for the measurement of depth of sea.

ZàÎÂà-2. Zàªààtã mÊÞªà §ýàç qáÊsàâxm §ýLâk¥ ñ
Define progressive wave.

ZàÎÂà-3. Ñà¢ªàÂà ÂàçâØà§ýà mnà ÊçÈy»þÂà ÂàçâØà§ýà tçÞ ¥§ý ¡ÞmÊ âvâh¥ ñ
Write down one difference between Huygen's and Ramsden's eyepiece.

ZàÎÂà-4. ¥§ý w½àJu âwqnÂà §ýàç qáÊsàâxm §ýLâk¥ ñ
Define monochromatic aberrations.

ZàÎÂà-5. Íuâm§ýÊ½à §ýàç qáÊsàâxm §ýLâk¥ ñ
Define interference.

ZàÎÂà-6. ¹þàçvàÂÐ§ýL âÄíýÂkàçÞ §ýàç qáÊsàâxm §ýLâk¥ ñ
Define Tolansky fringes.
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OR

¡âwqnã ârÂÀä ¨uà Ñè ? ¢y§çý ¡ÂàäZàuàçªà âvâh¥ ñ
What is aplanatic points? Write down its applications.

ZàÎÂà-3. ây÷ §ýLâk¥ â§ý ¥§ý qmvã âÄýÌt õàÊà ¥§ýw½àJ Zà§ýàÎà yç rÂàã qÊàwâmêm mnà qàÊªàm
Íuâm§ýÊ½à âÄíýÂkç ¥§ý-ÀåyÊç §ýL qåÊ§ý Ñàçmã ÑèA ñ
Show that the interference fringes formed in reflected and transmitted

part due to thin film with monochromatic light are compementary to each

other.

OR

tà¢§ýÌyÂà Íuâm§ýÊ½àtàqã §ýL yÞÊjÂàà ¥wÞ §ýàuêâwâo ytlà¢¥ ñ ÐnàÂàã§æým mnà wæÙàà§ýàÊ
âÄíýÂkç ZààÃm §ýÊÂàç §çý âv¥ Íuâm§ýÊ½àtàqã §ýàç â§ýy Zà§ýàÊ ytÞâkm §ýÊmç Ñè ?
Explain the construction and working of Michelson's interferometer. How

is interferometer adjusted to obtain the localised and circular fringer.

ZàÎÂà-4. N  âÐv¹þàç yç ÄíýàéÂàÑàçÄýÊ âwwmêÂà §çý âv¥ mãwímà âwmÊ½à §ýà ÍuÞk§ý âÂàªàâtm
§ýLâk¥ ñ £O°j™þ ¥wÞ âÂàâÈÂà™þ §çý âv¥ ¡àwÎu§ý Îàmê ZààÃm §ýLâk¥ ñ
Obtain expression for the intensity distribution of Fraunhofer diffraction

due to N slits obtain conditions for the principle maxima and minima.

OR

ÄèýrÊã-qèÊàç Íuâm§ýÊ½àtàÊã §ýL âwsçÀÂà Õàtmà §çý âv¥ ÍuÞk§ý âÂàªàtâm §ýLâk¥ ñ
Derive an expression for resolving power of Febry-Perot interfeometer.

ZàÎÂà-5. Zàrv £öãâwm £¾ykêÂà §çý âv¥ ¡àwÎu§ý ÎàmàF §ýà £Ìvçh §ýLâk¥ mnà ¢y yÞÀsê tçÞ

¡à¢Ây¹þãÂà §çý ªàä½ààÞ§ýàç 

A

 w 

B

 §ýL Íuà©uà §ýLâk¥ ñ
State the necessary conditions for the strong stimulated emission and in

this reference explain the Einstein's coefficients A and B.

OR

ÑãâvuÂà-âÂà¡àéÂà vçyÊ §ýL yÞÊjÂàà mnà §ýàuê âwâo ytlà¢¥ ñ Ñãâvut-âÂà¡àéÂà
vçyÊ yç ZààÃm â§ýÊ½à qäÞk §ýL Ààç âwÎàçxmà¥Ý âvâh¥ ñ
Explain the construction and working of Helium-neon laser. Write two

characteristics of the beam obtained from the Helium-neon laser.
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ZàÎÂà-7. ÀåÊÀÎàJ §ýL âwsçÀÂà Õàtmà §ýà yåØà âvâh¥ ñ
Write formula for resolving power of telescope.

ZàÎÂà-8. ÄíçýÂàv âwwmêÂà §ýàç qáÊsàâxm §ýLâk¥ ñ
Define Fresnel's diffraction.

ZàÎÂà-9. vçyÊ §ýàç qáÊsàâxm §ýLâk¥ ñ
Define LASER.

ZàÎÂà-10.Úrã vçyÊ §ýà mÊÞªàÀèÁuê âvâh¥ ñ
Write wave length of Ruby-Laser.

h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'(Section-'B')

âÂàÈÂàà Þâ§ým viä £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 150-200 ÎàÆÀâÂàÈÂàà Þâ§ým viä £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 150-200 ÎàÆÀâÂàÈÂàà Þâ§ým viä £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 150-200 ÎàÆÀâÂàÈÂàà Þâ§ým viä £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 150-200 ÎàÆÀâÂàÈÂàà Þâ§ým viä £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 150-200 ÎàÆÀ-yãtà tç Þ Àç Þ ñyãtà tç Þ Àç Þ ñyãtà tç Þ Àç Þ ñyãtà tç Þ Àç Þ ñyãtà tç Þ Àç Þ ñ
(((((Answer the following short-answer type questions with word limit

150-200)))))                                                             (3(3(3(3(3x5=15)5=15)5=15)5=15)5=15)
ZàÎÂà-1. §ývà wçªà mnà ytåÑ wçªà §ýàç ytlà¢¥ ñ

Explain phase velocity and group velocity.

OR

3
5.5x10

 â§ýªàíà/tã¹þÊ3 iÂà¾w §ýL ¥§ý oàmä tçÞ 400 §ýÈqÂà/yç§ý½»þ ¡àwæâÙà §ýL ¡ÂàäÀèÁuê

mÊÞªààçÞ §ýL mÊÞªàÀèÁuê Öààm §ýLâk¥ ñ oàmä §ýà uÞªà Zà¾uàÐnmà ªàä½ààÞ§ý 
10

8.8x10Y =

Âuå¹þÂà/tã¹þÊ3 ñ
Find the wavelength of longitudinal waves of frequency 400 Hz in a metal

of density 35.5x10  kg/m3. The Young's modulus of metal is

10 38.8x10 /Y N m=

ZàÎÂà-2. ÄýtF¹þ §ýà ây÷àÞm ytlà¢¥ ñ
State Fermat's principle.

OR

uâÀ ÊçÈy»þÂà ÂàçâØà§ýà §ýL yÞuäQý Äýàç§ýy ÀåÊã 6 yç.tã. Ñè màç ¢y§çý ¡wuwã vçÞyàç §ýL
Äýàç§ýy ÀåÊã mnà £Âà§çý rãj §ýL ÀåÊã Öààm §ýLâk¥ ñ
If the combined focal length of Ramsden's eyepiece is 6 cm, then find the

focal length of his component lenses and distance between them.

ZàÎÂà-3. Ñèâ»þÂkÊ §ýL âÄíýÂkç ¡nwà ytàÂà lä§ýàw §ýL âÄíýÂkç §ýàç ytlà¢¥ ñ
State Haidinger's Fringes or Fringes of equal inclination.

OR

Ààç mÊÞªààçÞ §ýL mãwímà¡àçÞ §ýà ¡Âàäqàm 1ß9 Ñè ñ uâÀ uç ÀàçÂààçÞ mÊÞªàç Íuâm§ýÊ½à §ýÊmã Ñàç màç
tÑÙàt mnà ÂuåÂàmt yÈsw mãwímà¡àçÞ §ýà ¡Âàäqàm Öààm §ýLâk¥ ñ
The ratio of intensities of two waves is 1:9. If the two waves interfere,

find the ratio of maximum and minimum intensities.

ZàÎÂà-4. kàçÂà Ãvç¹þ ¨uà Ñè ? uÑ â§ýy Zà§ýàÊ rÂààuã kàmã Ñè ?
What is a zone plate? How it is constructed?

OR

âõ-¡qwmêÂà yç ¡àq ¨uà ytlmç Ñè ?
What do you understand by double refraction.

ZàÎÂà-5. kÂàyÞ©uà Íuä¾§íýt½à ¨uà Ñè ?
What is population inversion.

OR

o

6600 A  mÊÞªàÀèÁuê §çý Zà§ýàÎà §ýL 20 mÊÞªààç §çý âv¥ §ývà yÈr÷ vÈrà¢ê mnà §ývà
yÈr÷ ytu Öààm §ýLâk¥ ñ
Calculate the coherence length and coherence time for 20 waves of light

whose wavelength is 

o

6600 A
.

h½»þ-'y'h½»þ-'y'h½»þ-'y'h½»þ-'y'h½»þ-'y'(Section-'C')

âÂàÈÂàà Þâ§ým Àãiê £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 300-350 ÎàÆÀâÂàÈÂàà Þâ§ým Àãiê £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 300-350 ÎàÆÀâÂàÈÂàà Þâ§ým Àãiê £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 300-350 ÎàÆÀâÂàÈÂàà Þâ§ým Àãiê £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 300-350 ÎàÆÀâÂàÈÂàà Þâ§ým Àãiê £ÙàÊãu ZàÎÂàà ç Þ §çý £ÙàÊ 300-350 ÎàÆÀ-yãtà tç Þ Àç Þ ñyãtà tç Þ Àç Þ ñyãtà tç Þ Àç Þ ñyãtà tç Þ Àç Þ ñyãtà tç Þ Àç Þ ñ
(((((Answer the following long-answer type questions with word limit

300-350)))))           (5(5(5(5(5x5=25)5=25)5=25)5=25)5=25)
ZàÎÂà-1. ¥§ý ytàÂà mÂàã ÑB¢ê »þàçÊã tçÞ ¡ÂàäZàÐn mÊÞªà §çý wçªà §çý âv¥ ÍuÞk§ý âÂàªàâtm §ýLâk¥ ñ

Derive an expression for velocity of transverse waves in uniform stretched

string.

OR

ÁwâÂà mÊÞªààçÞ §ýà qÊàwmêÂà, ¡qwmêÂà mnà âwwmêÂà ytlà¢¥ ñ ÁwâÂà qÊàwmêÂà §çý £quàçªà
âvâh¥ ñ
Explain reflection, refraction and diffraction of sound waves. Write uses

of reflection of sound.

ZàÎÂà-2. ¥§ý tàç¹çþ vçÞy §ýL Äýàç§ýy ÀåÊã §ýà ÍuÞk§ý ZààÃm §ýLâk¥ ñ
Derive an expression for the focal length of a thick lens.
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