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Physics : Paper - IV

(Modern Physics & Optics)

Time: 2 Hours ] [ Total Marks: 50

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:

 S.Y.B.Sc. (Sem-IV)

Name of the Subject :

 Physics : Paper - IV

Subject Code No.: 0 9 1 4

Seat No.:

Student’s Signature

(2) S>êf S>Zpe Ðep„ õhÃR> ApL©$rs v$p¡fp¡. 
(3)  âï“‘Ódp„ D‘ep¡Ndp„ gu^¡gu k„opAp¡ s¡“p âQrgs A’®dp„ R>¡. 
(4) S>dZu bpSy>“p A„L$ âï““p ‘|fp NyZ v$ip®h¡ R>¡. 
(5)  rh^p’}Ap¡ S>êf S>Zpe Ðep„ non-programmable scientific calculator “p¡ D‘ep¡N L$fu iL¡$ R>¡ .

âï“:1   V|$„L$dp„ S>hpb gMp¡:   (8)

 (1) A¡L$ ‘¡V$udp„ fl¡gp L$Z dpV$¡ h¡Ndp““y„ k|Ó gMp¡. 

 (2) ¼hp¡ÞV$d rdL¡$r“L$kdp„ dy¼s L$Z L$p¡“¡ L$l¡hpe R>¡?

 (3) sf„N rh^¡e“y„ ApeN“ qL»$ds A¡V$g¡ iy„?

 (4) Å¡ sf„N rh^¡e ψ = 2x2 lp¡esp¡ x = 1 dpV$¡ s¡“u k„cph“p O“sp ip¡^p¡. 

 (5) g¡Þkdp„ L$p¡dp“u ÓyqV$ ip“p L$pfZ¡ Dv$ch¡ R>¡? 

 (6) ip dpV$¡ âL$piue D‘L$fZp¡dp„ kdsg-brlNp£m g¡Þkp¡“p¡ D‘ep¡N ’pe R>¡? 
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 (7) A¡àg¡“¡qV$L$ g¡Þk A¡V$g¡ iy„? .

 (8) A„sNp£m g¡Þk hX¡$ dmsy Np¡rme rh‘’“ ........  (^“ / G>Z / i|Þe) 

  (Mpgu S>Áep ‘|fp¡)

â.2 (A)  L$p¡B‘Z A¡L$“p¡ krhõspf S>hpb Ap‘p¡.   (10)

 (1) îp¡qX»$S>f“p sf„N kduL$fZ“p frMesp (linearity) “p NyZ^dp£“p  Ap^pf¡ sf„N 
rh^¡e“p AÝepfp¡‘Z“u kdS|>su Ap‘p¡. s¡“p¡ D‘ep¡N L$fu b¡ [õgV$’u ’sp Bg¡L$V²$p¡“ 
rhhs®““p âep¡N“u QQp® S>êfu k|Óp¡ krls L$fp¡ .

 (2) Öìe sf„N rh^¡e y “u gpnrZL$sp S>Zphp¡. îp¡tX$S>f“p sf„N kduL$fZ“p¡ D‘ep¡N 
L$fu, A¡L$ ‘pqfdprZL$ Ar“es [õ’rsdp“ ^fphsu ‘¡V$udp„ fl¡gp r“rls L$Z“u i¼e  
DÅ® [õ’rsAp¡ s’p sf„N rh^¡e dpV$¡“p kyÓp¡ spfhp¡. ‘qfZpdp¡“u QQp® L$fp¡.

 (b)  L$p¡B‘Z A¡L$ NZp¡.    (4)

 (1) A¡L$ L$Z 10 A° ‘lp¡mpC“p (A“„s DQpC“p) A¡L$ ‘qfdpZue ‘¡V$udp„  Nrsiug R>¡. 
Äepf¡ L$Z s¡“u gOyÑd DÅ®“u [õ’rsdp„ lp¡e Ðepf¡ ‘¡V$u“p  L¡$ÞÖ ApNm 1A° “p 
Npmp“u A„v$f L$Z dmhp“u k„ch“p“u NZsfu L$fp¡.

 (2) L g„bpB“u A¡L$ ‘qfdprZL$ ‘¡V$udp„ r“rls L$Z ^fp Ahõ’pdp„ 0.45L A“¡ 0.55L 
hÃQ¡ dm¡ s¡hu k„cph“p ip¡^p¡. 

â. 3 (A)  L$p¡C‘Z A¡L$“p¡ rhõspf’u S>hpb Ap‘p¡.   (10)

 (1) Np¡mue rh‘’““u nrs A¡V$g¡ iy„? Np¡mue rh‘’““u nrs gOyÑd L$fhp dpV$¡“u Sy>v$u  
Sy>v$u fusp¡ V|„L$ dp„ “u QQp® L$fp¡.

 (2) hZ®rh‘’“u nrs A¡V$g¡ iy„? A¡L$buÅ“p k„‘L®$dp„ kdp“ An ‘f A¡L$ buÅ’u  
k„dpsf fus¡ fl¡gp b¡ ‘psmp g¡Þk“p AhZ®L$ k„ep¡S>““u ifs spfhp¡.

 (b)  L$p¡B‘Z A¡L$ NZp¡.    (4)

 (1)  A¡L$ brlNp£m g¡Þk“u b¡ k‘pV$uAp¡“u h¾$sp rÓrS>ep 40 k¡du s’p 20 k¡du  R>¡.  
Å¡ gpg s’p Å„bgu âL$pi dpV$¡ g¡Þk“p Öìe“p¡ h¾$uch“p„L$ A“y¾$d¡ 1.563 s’p  
1.641 lp¡esp¡ gpg s’p Å„bgu âL$pi dpV$¡ g¡Þk“p b¡ dy¿e L¡$ÞÖp¡ hÃQ¡“y„ A„sf ip¡^p¡.

 (2) V$¡rgõL$p¡‘“pAhZ®L$ hõsyL$pQ“u L¡$ÞÖg„bpC 90 k¡du R>¡. Å¡ s¡“p g¡Þk“u rhcpS>“  
ir¼sAp¡ 0. 024 A“¡ 0.036 lp¡e sp¡ âÐe¡L$ g¡Þk“u L¡$ÞÖg„bpC“u NZsfu L$fp¡.
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â.4  “uQ¡“pdp„’u Nd¡s¡ b¡“p dpÁep âdpZ¡ S>hpb Ap‘p¡.  (14)

 (1) Ap¡‘f¡V$k® s’p A‘¡np d|ëep¡ ‘f“p¢^ gMp¡. 

 (2) âLpiue s„Ó dpV$¡ n¡rÓe h¾$sp s’p rhfy‘Z“u QQp® L$fp¡.

 (3) A¡àg¡“¡V$uL$ tbv$yAp¡ A¡V$g¡ iy„? A¡àg¡“¡qV$L$ g¡Þk ‘f “p¢^ gMp¡. 

 (4) dy¼s L$Z dpV$¡ sf„N rh^¡e kduL$fZ“p¡ D‘ep¡N L$fu h¡Ndp“ L$pfL$ A“¡ Ly$g DÅ® L$pfL$  
d¡mhp¡. 

ENGLISH VERSION

(1)   As per the instruction no. 1 of page no. 1

(2)  Symbols used in the paper have their usual meaning.

(3)  Draw neat and clean diagram wherever necessary.

(4)  Figures to right indicate full mark. 

(5)  Non-programmable scientific calculator can be used.

Q-1   Give the following answer in short.  (8)

 (1) What is the momentum for a particle trapped in a box ?

 (2) What do you mean by free particle in quantum mechanics ?

 (3) What is meant by Eigen value of a wave function ?

 (4)   If wave function y = 2x2, then calculate its probability density 
for x = 1

 (5) Why the defect of coma arises in a lens ?

 (6) Why Plano-convex lenses are used in optical instruments ? 

 (7) What is Aplanatic lens ? 

 (8) Spherical aberration due to concave lens is .......... 

  (fill in the black) (positive, negative, zero)  

Q-2 (A) Answer any one in detail.  (10)

(1) On the basis of property of linearity of Schrodinger's wave equation 
describe, superposition of wave functions. Using it, discuss experiment  
of electron diffraction from two slits with necessary formula.

(2) State the properties of wave function y. Applying Schrodinger's wave 
equation derive formula of possible energy states and wave function  
for a particle confined in one dimensional infinite potential box.  
Discuss the results.
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 (B) Calculate any one.  (4)

(1) A particle is moving in a one dimensional box (of infinite height)  
of width 10 A0. Calculate the probability of finding the particle 
within an interval of 1 A0 at the center of the box, when it is in 
its state of least energy.

(2) Find probability that a particle confined in one dimensional Box of  
length ‘‘L’’ is found between 0.45L and 0.55L 

Q-3 (A) Describe any one in detail.  (10) 

(1) What is spherical aberration ? Discuss various methods to minimize 
spherical aberration in short.

(2) What is chromatic aberration ? Derive the condition for achromatic 
combination of two thin lenses in contact with each other mounted 
coaxially and parallel to each other.

 (B)  Attempt any one.

(1) Radii of curvature of two surfaces of a lens are 40 cm and 20 cm.  
If for red and violet light the refractive indices of material of the  
lens are 1.563 and 1.641 respectively then find distance between focal 
lengths of the lens for red and violet light

(2) An achromatic object lens of a telescope has focal length 90.0 cm  
If the dispersive power of two lenses are 0.024 and 0.036, then  
calculate the focal length of each lens. 

Q-4   Attempt any two of the following.  (14)

(1) Write note on operators and expectation values.

(2) Discuss the field of curvature and distortion for an optical system.

(3) What is aplanatic point ? Write note on aplanatic lens.

(4) Obtain momentum operator and total energy operator using equation  
of free particle wave function. 


