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Modern Physics

Bachelor of Science (BSC-17)

Third Year, Examination 2021 (Winter)

Time: 2 Hours Max. Marks: 40
Note : This paper is of Forty (40) marks divided into two (02)

Sections A and B. Attempt the questions contained in

these sections according to the detailed instructions

given therein.

uksV % ;g ç'ui= pkyhl ¼40½ vadksa dk gS tks nks ¼02½ [k.Mksa]

d rFkk [k esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr`r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA

Section – A /[k.M&d

(Long Answer – type questions) /¼nh?kZ mRrjksa okys ç'u½

Note: Section 'A' contains Five (05) long-answer-type
questions of Ten (10) marks each. Learners are
required to answer any two (02) questions only.

[2 x 10 = 20]

P.T.O.
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uksV % [k.M ^d* esa ik¡p ¼05½ nh?kZ mRrjksa okys ç'u fn;s x;s gSa]

çR;sd ç'u ds fy, nl ¼10½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa

dks buesa ls dsoy nks ¼02½ ç'uksa ds mRrj nsus gSaA

Q.1. State and explain the postulates of Bohr's atomic

model. Obtain an expression for the radius and

electron energy of the nth orbit.

cksgj ds ijek.kq ekWMy dh vfHk/kkj.kkvksa dks fyf[k, vkSj

le>kb,A noha d{kk dh f=T;k vkSj bysDVªªkWu ÅtkZ ds fy,

O;atd izkIr dhft,A

Q.2. Discuss the Normal and Anomalous Zeeman effect.

Compute the Zeeman pattern for 1F3 -1D2 transition.

lkekU; vkSj vizd`r theu izHkko dh ppkZ dhft,A

1F3 -1D2 laØe.k ds fy, theu iSVuZ dh x.kuk djsaA

Q.3. State and explain the Liquid Drop model. Obtain an

expression for the semi-empirical mass formula.

nzo cwan ekWMy dks fyf[k, vkSj O;k[;k dhft;sA

v/kZ&vuqHkotU; nzO;eku lw= ds fy, O;atd izkIr djsaA



562 3

Q.4. What do you mean by LASER? Explain the

construction and working of He-Ne Laser.

ystj ls vki D;k le>rs gSa\ He-Ne ystj ds fuekZ.k
vkSj dk;Ziz.kkyh dks le>kb,A

Q.5. Derive the threshold energy for a nuclear reaction and

derive an expression for it for the reaction X(x, y)Y in

terms of the Q value and masses of the participating

nuclei. Write down the condition for the exoergic and

endoergic nuclear reactions.

,d ijek.kq vfHkfØ;k ds fy, nsgyh ÅtkZ izkIr djsa vkSj

vfHkfØ;k X(x, y)Y ds fy, Q eku vkSj Hkkx ysus okys

ukfHkd ds nzO;eku ds lanHkZ esa blds fy, ,d vfHkO;fDr

izkIr djsaA m"ek{ksih rFkk Å"ek'kks"kh ukfHkdh; vfHkfØ;kvksa

ds fy, 'krZ fyf[k,A

Section – B / [k.M& [k

(Short-answer-type questions) / y?kq mRrjksa okys ç'u

Note: Section 'B' contains Eight (08) short-answer-type

questions of Five (05) marks each. Learners are

required to answer any Four (04) questions only.

[4 x 5 = 20]

P.T.O.
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uksV % [k.M ^[k* esa vkB ¼08½ y?kq mRrjksa okys ç'u fn;s x;s gSa]

çR;sd ç'u ds fy, ik¡p ¼5½ vad fu/kkZfjr gSaA f'k{kkfFkZ;ksa

dks buesa ls dsoy pkj ¼04½ ç'uksa ds mRrj nsus gSaA

Q.1. Discuss Bragg's law and its importance.

czSx ds fu;e vkSj mlds egRo dh ppkZ dhft,A

Q.2. Calculate the frequency and energy of X-ray beam of

wavelength 1.54 Å.

1.54 Å rjax nS/;Z ds ,Dl&js che dh vko`fÙk vkSj ÅtkZ

dh x.kuk dhft;sA

Q.3. Explain the significance of Compton effect.

dkWEiVu izHkko ds egRo dh O;k[;k dhft,A

Q.4. Define Franck Condon Principle with suitable

examples.

ÝSad dksaMksu fl)kar dks mi;qDr mnkgj.kksa ds lkFk

ifjHkkf"kr dhft;sA

Q.5. What do you mean by Raman shift.

jeu f'k¶V ls vki D;k le>rs gSa\



562 5

Q.6. Determine which of the following processes are

allowed and which are totally forbidden by the

conservation laws?

(i) n → e+ + K-

(ii) K+ →  + + e+ + K-

(iii) n + p →  + +  0

(iv)  - → e- +  ++  -

fu/kkZfjr dhft;s fd fuEufyf[kr esa ls dkSu&lh izfØ;kvksa

dh vuqefr gS vkSj dkSu lh iwjh rjg ls laj{k.k

fu;eksa }kjk fuf"k) gSa\

(i) n → e+ + K-

(ii) K+ →  + + e+ + K-

(iii) n + p →  + +  0

(iv)  - → e- +  ++  -

Q.7. Define binding energy and explain the stability of the

nucleus on basis of it.

ca/ku ÅtkZ dks ifjHkkf"kr djsa vkSj blds vk/kkj ij

ukfHkd dh fLFkjrk dh O;k[;k dhft,A

Q.8. Explain and discuss the neutrino theory of beta decay.

chVk {k; ds U;wfVªuksa fl)kar dh O;k[;k vkSj ppkZ

dhft;sA

&&&&&&&&&&&&&&


