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B. Sc. (Sem. - III) Examination

March - 2023

Physics : Paper - IV

Modern Physics and Optics

k|Q“p : / Instructions

(1) 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 B. Sc. (Sem. - III)

Name of the Subject :

 Physics : Paper - IV Modern Physics and Optics

Subject Code No.: 1903000203020012

Seat No.:

Student’s Signature

(2) Ap âñ‘Ódp„ Ly$g 33 âñ“p¡ R>¡. b^p„ S> âñp¡ afrS>eps R>¡.
(2) There are 33 questions in this question paper. All are compulsory.

(3) âñ‘Ódp„ D‘ep¡Ndp„ gu^¡gu k„opAp¡ s¡“p âQrgs A’®dp„ R>¡.
(3) Symbols used in the paper have their usual meaning.

(4) “p¡“-âp¡N°pd¡bg kpe„qV$qaL$ L¡$g¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$p¡ R>p¡.
(4)	 Non-programmable	scientific	calculator	can	be	used.

(5) AQpmp„L$p¡ - Constants : 

 Rest mass of electron me = 9.1 × 10 – 31 kg

 Rest mass of Proton  mp = 1.67 × 10 – 27 kg

 Rest mass of Neutron mn = 1.67 x 10 – 27 kg

 Charge of electron  e = 1.6 × 10 – 19 c.

 Speed of light   C = 3 × 108 m/s

 Planck’s constant  h = 6.625 × 10 – 34 Js.

 Rydberg Constant  R = 1.097 × 107 m – 1

(6) Q. 1 to 16 Multiple Choice question Each carry 1 Mark.

 Q. 17 to 33 Multiple Choice question Each carry 2 Mark.
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Q. 1.   dpC¾$p¡õL$p¡‘“u rhc¡v$“ i[¼s h^pfhp dpV$¡  n sini (Þe|dqfL$gA¡‘fQf) “y„ dyëe _______. 

   For increasing the resolving power of microscope the value of n sini (numerical 

aperture) _______.

  (A) OV$hy„ - Decrease 

  (B) h^hy„ - increase

  (C) D‘fp¡¼s bÞ“¡ - Both of the above

  (D) A¡L$ ‘Z “l] - None of these

Q. 2.   N°¡qV»$N“p qL$õkpdp„ L$ep f„N“p âL$pi“y„ kp¥’u h^y rhQg“ ’pe R>¡.

  (A) gpg   (B) ‘ump¡

  (C) c|fp¡   (D) gugp¡

  Which colour of light deviate most in case of grating?

  (A) Red   (B) Yellow

  (C) Blue   (D) Green

Q. 3.   v$©íe âL$pi“p rhhs®““p Aæepk dpV$¡ D‘ep¡Nu N°pqV„$Ndp„ Apif¡ _______ f¡MpAp¡ ârs 
k¡[ÞV$duV$f¡ lp¡e R>¡.

   The grating is used to study of diffraction of visible light can have approximately 

_______ lines per cm.

  (A) 200   (B) 100

  (C) 15000  (D) 150

Q. 4.   Å¡ N°¡qV„$$N ‘f v$p¡f¡gp L$p‘p“u k„¿ep h^y lp¡e sp¡ hZ®‘V$“p¡ L$p¡rZe a¡gphp¡ _______ dm¡ R>¡.

  If number of lines are more on grating then angular separation is _______.

  (A) Ap¡R>p¡ - Less

  (B) kdp“ - Same

  (C) h^y - More 

  (D) A¡L$ ‘Z “l] - None of these
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Q. 5.   g¡Þk“y„ Np¡mue rh‘’“ _______ ‘f Ap^pf fpM¡ R>¡.

  (A) ApL$pf Aheh (B) L¡$ÞÖ g„bpC

  (C) ‘°rstbb A„sf (D) A¡L$ ‘Z “tl 

  Spherical aberration of a lens is depend on _______.

  (A) Shape factor   (B) Focal length

  (C) Image distance  (D) None of These

Q. 6.   A„sNp£m g¡Þk hX¡$ dmsy„ Np¡mue rh‘’“ _______ lp¡e R>¡.

  (A) i|Þe   (B) F>Z

  (C) ^“   (D) A¡L$ ‘Z “l]

  The spherical aberration obtained by a concave lens is _______.

  (A) Zero   (B) Negative

  (C) Positive  (D) None of These

Q. 7.   L$p¡dp“u nrs Mpk L$fu“¡ _______ dp„ AkfL$pfL$ R>¡.

  (A) dpC¾$p¡õL$p¡‘  (B) V$¡rgõL$p¡‘

  (C) ap¡V$p¡N°pqaL$ L¡$d¡fp (D) A¡L$ ‘Z “l]

  Coma defect is mainly effective in _______.

  (A) Microscope (B) Telescope

  (C) Photographic cemera (D) None of These

Q. 8.   Å¡ kdsg brlNp£m g¡Þk“u kdsg k‘pV$u Ap‘ps‘°L$pi sfa lp¡e sp¡ Np¡mue rh‘’“ 
_______ dm¡ R>¡.

  (A) h^y   (B) Ap¡Ry>„

  (C) i|Þe   (D) Ap‘¡g ‘¥L$u A¡L$ ‘Z “l]

   Spherical aberration is obtained _______ if the plane surface of a plane convex 

lens is towards emergent light.

  (A) More            (B) Less

  (C) Zero   (D) None of this
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Q. 9.   Öìe sf„N hpv$ L$p¡Z¡ Apàep¡?

  (A) X$u-b°p¡Ngu  (B) àgpÞL$

  (C) ApCÞõV$pC“  (D) ÞeyV$“

  Who gave the idea of matter wave?

  (A) De-Broglie         (B) Planck          

  (C) Einstein       (D) Newton

Q. 10.   X$u-b°p¡Ngu sf„Ng„bpB

  (A) h¡Ndp““p hN®“p kd âdpZdp„ lp¡e R>¡.

  (B) h¡Ndp““p kd âdpZdp„ lp¡e R>¡.

  (C) h¡Ndp““p ìeõs âdpZdp„ lp¡e R>¡.

  (D) h¡Ndp““p hN®“p ìeõs âdpZdp„ lp¡e R>¡.

  De-Broglie wave length.

  (A) Directly proportional to square of momentum.

  (B) Directly proportional to momentum.

  (C) Inversely proportional to momentum.

  (D) Inversely proportional to square of momentum.

Q. 11.   àgp„L$ AQpmp„L$“y„ ‘qfdprZL$ k|Ó _______.

  The dimensional formula of Planck’s constant is _______.

  (A) [M1 L2 T2]  (B) [M1 L–1 T –1]

  (C) [M1 L2 T –1] (D) [M1 L1 T –1]

Q. 12.   kdp“ NrsA¡ “uQ¡ ‘¥L$u _______ kp¥’u dp¡V$u X$u-b°p¡Ngu sf„N g„bpB ^fph¡ R>¡.

  (A) âp¡V$p¡“   (B) fS>L$Zp¡

  (C) ÞeyV²$p¡“   (D) Bg¡¼V²$p¡“

  Following at same speed _______ has the largest de Broglie wavelength.

  (A) Proton  (B) Dust particle   

  (C) Neutron         (D) Electron
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Q. 13.   lpBX²$p¡S>“ AZy A¡¼k-f¡“y„ DÐkS>®“ L$fsp¡ “’u L$pfZ L¡$ _______

  (A) s¡“p DÅ® õsf A¡L$buÅ“u M|b “ÆL$ R>¡.

  (B) s¡“u DÅ®“p õsfp¡ M|b v$|f R>¡.

  (C) s¡ L$v$dp„ M|b “p“p¡ R>¡. 

  (D) s¡dp„ A¡L$ S> Bg¡¼V²$p¡“ R>¡.

  Hydrogen  atom does not emit X-rays because _______

  (A) Its energy levels are too close to each other

  (B) Its energy levels are too far apart

  (C) It is too small in size

  (D) It has a single electron

Q. 14.   Bg¡¼V²$p¡““u sf„N âL©$rs ¼ep n¡Ódp„ gpNy ‘X¡$ R>¡?

  In	which	field	does	the	wave	nature	of	electron	apply?

  (A) Bg¡¼V²$p¡“ dpC¾$p¡õL$p¡‘u - Electron Microscopy

  (B) aeyS>“ fuA¡¼V$f - Fusion Reactor

  (C) L©$rÓd qL$fZp¡ÐkN® - Artificial	Radiation

  (D) D‘N°l ân¡‘Z - Satellite Launch

Q. 15.   sf„N Nrs“p¡ kQp¡V$ ‘yfphp¡ _______ OV$“p R>¡.

  _______ phenomena is the proof of wave motion.

  (A) ‘fphs®“ - Reflection	 (B)	 h¾$uch“ - Refraction

  (C) ‘°L$ufZ - Radiation (D) rhhs®“ - Diffraction

Q. 16.   X$u-b°p¡Ngu“p Öìe-sf„Np¡ _______ sf„Np¡ R>¡.

  De-Brogliematter waves are _______ waves.

  (A) k„cph“p - Probable

  (B) Aìep¿epres	-	Undefined

  (C) AëV²$pkp¡r“L$ - Ultrasonic

  (D) A¡L$ ‘Z “l] - None of these
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Q. 17.   L$p¡C A¡L$ ‘fdpÏ“p Þey[¼gek“u rÓÄep 5.0 × 10 –15 m R>¡. h¡Ndp““u Ar“ròssp 
_______.

   A typical atomic nucleus is about 5.0 × 10 –15 m in radius, uncertainty in  

momentum is _______.

  (A) 6.7 × 10 –15 kg m/s

  (B) 1.1 × 10 –20 kg m/s

  (C) 2.2 × l0 –29 kg m/s

  (D) A¡L$ ‘Z “l] - None of these

Q. 18.   âL$pi“u TX$‘ L$fsp„ 0.01 NZu TX$‘’u Nrs L$fsp„ Bg¡¼V²$p¡“ kp’¡ k„L$mpe¡g sf„N g„bpB“u  

_______ R>¡.

   The wavelength associated with an electron whose speed is 0.01 times the 

speed of the light is _______ m.

  (A) 7.5 × 10–25  (B) 8.5 × 10 –5

  (C) 2.4 × 10–10  (D) 1.5 × 10 –15

Q. 19.   âp¡V$p¡“ (p) A“¡ a L$Z“u kdp“ Nrsi[¼s lp¡e sp¡ s¡d“u X$u-b°p¡Ngu sf„Ng„bpB A“¡ h¡N“u 
syg“p _______.

   A proton (p) and an a particle have the same kinetic energy then comparison of 

their de-Broglie wavelengths and velocities _______.

	 	 (A)	 λp	=	2	λa , Vp = 2V
a

	
	 (B)	 λp	=	λa , Vp = 2v

a

	 	 (C)	 λp	=	1/	(2λa) , Vp = V
a

	
 (D) A¡L$ ‘Z “l] - None of these

Q. 20.   A¡L$ Bg¡¼V²$p¡“ 109 cm/sec “p h¡N’u Nrs L$f¡ R>¡. sp¡ s¡“u X$u-b°p¡Ngu sf„Ng„bpB _______.

   An electron moving with a velocity of 109 cm/sec, its De-Broglie wavelength 

_______.

  (A) 7.82 × 10 –11 meter

  (B) 8.52 × 10 –27 meter

  (C) 4.8 × 10 –34 meter

  (D) A¡L$ ‘Z “l] - None of these
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Q. 21.   ‘pò“î¡Zu“u kp¥’u Ap¡R>u sf„Ng„bpC _______.

  The shortest wavelength present in the Paschen spectral series is _______.

  (A) 164 nm  (B) 536 nm

  (C) 820 nm  (D) A¡L$ ‘Z “l] - None of these

Q. 22.  Ha	 gpB““¡ A“yê$‘ lpBX²$p¡S>““u bpdf î¡Zudp„ lpS>f kp¥’u gp„bu sf„N g„bpB ip¡^p¡.

   Find the longest wavelength present in the Balmer series of Hydrogen 

corresponding to Ha line.

  (A) 656 nm  (B) 565 nm

  (C) 865 nm  (D) A¡L$ ‘Z “l] - None of these

Q. 23.   L$npdp„ c°dZ L$fsp„ Bg¡¼V²$p¡““p c°dZ“u Aph©rs f = _______.

  The frequency of revolution of an electron orbiting in orbit is f = _______.

  (A) 
E 2

h n

1

3- c m   (B) 
E 4

h n

1

4- c m

  (C) 
E 3

h n

1

2c m   (D) A¡L$ ‘Z “l] - None of these

Q. 24.   rh^p“-1 : ip¡jZ f¡Mp hZ®‘Ë$dp„ s¡S>õhu ‘©óW$c|rd ‘f X$pL®$ f¡MpAp¡“p¡ kdph¡i ’pe R>¡.

  rh^p“-2 : DÐkS>®“ hZ®‘Ë$dp„ X$pL®$ ‘©óW$c|rd ‘f s¡S>õhu f¡MpAp¡“p¡ kdph¡i ’pe R>¡.

  (A)  rh^p“-1 Mp¡Vy$„ R>¡,  rh^p“-2 kpQy„ R>¡.

  (B) bÞ“¡ rh^p“p¡ Mp¡V$p R>¡.

  (C)  rh^p“-1 kpQy„ R>¡,  rh^p“-2 kpQy„ R>¡.

  (D)  rh^p“-1 kpQy„ R>¡,  rh^p“-2 Mp¡Vy$„ R>¡.

  Statement -1 : Absorption line spectra consist of dark line on bright background 

  Statement -2 : Emission spectra consist of a bright lines on dark background

  (A) Statement-1 is false, statement-2 is true.

  (B) Both the statements are false.

  (C) Statement - 1 is true, statement - 2 is true

  (D) Statement - 1 is true, statement - 2 is false
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Q. 25.   5890 °A A“¡ 5896 °A sf„Ng„bpB dpV$¡ hq¾$ch“p„L$“p¡ saphs 0.003 dm¡ R>¡ Äep„ 
D‘ep¡Ndp„ gu^¡g râTd“u rhc¡v$“ i[¼s 125000 R>¡. sp¡ râTd ‘pep“p kdsg“u g„bpB 
(t) = _______.

   Difference of refractive index between the wavelength 5890 °A and 5896 °A is 

0.003	obtained.	Where	resolving	power	of	prism	is	125000,	find	out	length	of	

the base of the prism(t) = _______.

  (A) 4.25   (B) 5.0

  (C) 2.5   (D) 6.65

Q. 26.   v$f k¡du. dp„ 5000 f¡Mp ^fphsu N°¡V$]N D‘f 6 × 10 –7 meter sf„Ng„bpC ^fphsp¡ âL$pi 
g„bAp‘ps ’pe R>¡. v$¡Mpsp hZ®‘V$“p¡ dlÑd (maximum) ¾$d _______.

   Light of 6 × 10 –7 meter wavelength applied perpendicular on a grating which 

have	a	5000	line	per	cm.	to	find	out	the	maximum	order	of	spectrum.

  (A) 5   (B) 3

  (C) 1   (D) A¡L$ ‘Z “l] - None of these

Q. 27.   Å¡ gpg A“¡ c|fp f„N“p âL$pi“p h¾$uch“p„L$p¡ A“y¾$d¡ 1.5145 A“¡ 1.5230 lp¡e sp¡ 
rhcpS>“ i[¼s _______.

   If the refractive indexes of red and brown light are 1.5145 and 1.5230 

respectively then the dispersive power is _______.

  (A) 0.033 D  (B) 0.05632 D

  (C) 0.01638 D  (D) A¡L$ ‘Z “l] - None of these

Q. 28.   ¾$pD“ Ágpk’u b“¡gp A¡L$ V$¡rgõL$p¡‘ dpV$¡ L$p¡iu AQpmp„L$ A, B, C “p d|ëep¡ A“y¾$d¡ 1.51375, 

4.608 × 10–11 cm2 A“¡ 6.88 × 10–22 cm4 lp¡e sp¡ rhc¡v$“ i[¼s ip¡^p¡. râTd“p ‘pep“u 
g„bpC 2.5 cm R>¡.

   For	a	telescope	made	of	Crown	Glass,	find	the	resolving	power	if	the	values	of	

Cauchy’s constant A, B, C are 1.51375, 4.608 × 10–11 cm2 and 6.88 × 10–22 cm4 

respectively. The base length of the prism is 2.5 cm.

  (A) 500   (B) 2050

  (C) 1075   (D) A¡L$ ‘Z “l] - None of these
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Q. 29.   Qp¡½$k A„sf¡ fpM¡gp b¡ g¡Þkp¡“u L¢$Ög„bpB A“y¾$d¡ 8 cm A“¡ 4 cm R>¡. AhZ®L$ k„ep¡S>“ 
b“phhp dpV$¡ s¡d“u hÃQ¡“y„ A„sf ip¡^p¡.

   The focal lengths of the two lenses placed at a certain distance are 8 cm and 

4 cm respectively. Find the distance between them to form a achromatic 

combination.

  (A) 4 cm   (B) 6.0 cm

  (C) 12 cm  (D) A¡L$ ‘Z “l] None of these

Q. 30.   ApL$pf Aheh q “u L$C qL$„ds dpV$¡ L$p¡dp“u nrs i|Þe b“¡ R>¡?

  For what value of shape factor q the coma defect become zero?

  (A) 0   (B) 0.2

  (C) 0.8   (D) A¡L$ ‘Z “l] None of these

Q. 31.   15 cm. A“¡ 10 cm. L¢$Ög„bpB ^fphsp kdp“ Öìe“p b¡ v©$NL$pQ“¡ A¡L$buÅ’u _______ 
A„sf¡ fpMhp’u Np¡mue rh‘’“ gOyÑd b“¡.

   Two lenses of same material with focal length 15 cm. and 10 cm. must be 

placed at a _______ distance from each other to make spherical aberration 

minimum.

  (A) 25 cm.  (B) 15 cm.

  (C) 5 cm.   (D) A¡L$ ‘Z “l] - None of these

Q. 32.   ¾$pD“ L$pQ“p g¡Þk“u L¢$Ög„bpB 40 cm. R>¡. sp¡ hZ®rh‘’“ _______ Äep„  n1 = 1.6319 

A“¡ n2 = 1.6335.

   The focal length of crown glass is 40 cm. then chromatic aberration is _______ 

where n1 = 1.6319 and n2 = 1.6335.

  (A) 0.0103 cm  (B) 0.1166 cm

  (C) 0.1011 cm  (D) A¡L$ ‘Z “l] - None of these

Q. 33.   Np¡rgerh‘’“ A“¡ hZ®rh‘’““u nrsAp¡“u “pb|v$u dpV$¡“u ifsp¡ k„sp¡ju iL¡$ s¡hu g¡Þk 
âZpgu“p brlNp£m g¡Þkp¡ hÃQ¡“y„ A„sf 20.0 cm. lp¡e sp¡ D‘ep¡Ndp„ gu^¡gp b„“¡ g¡Þk“u 
L¢$Ög„bpB ip¡^p¡.

   If the distance between the convex lenses of the lens system is 20.0 cm. which 

can satisfy the conditions for elimination of spherical and chromatic defects. 

Find the focal lengths of both lenses used.

  (A) 20 cm, 10 cm  (B) 60 cm , 30 cm

  (C) 12 cm, 24 cm (D) 30 cm, 10 cm



RAN-1903000203020012-A ] [ 10 ] [ 87 ÷ 4 ] P
0
8
3
7

SPACE FOR ROUGH WORK


