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B.Sc. Semester III (Honours) Examination, 2018-19

PHYSICS

Course ID : 32414 Course Code : SHPHS-304GE-3(T)

Course Title: Physical Optics and Modern Physics
Time:  1 Hour 15 Minutes Full Marks: 25

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

Section-A

øıˆ¬±·-fl¬

1. Answer any five questions: 1×5=5

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) What is meant by Coherent Source?

¸≈¸—˝Ó¬ ’±À˘±fl¬ Î¬◊»¸ ı˘ÀÓ¬ fl¬œ Œı±Á¬±˚˛∑

(b) State the law of radioactive disintegration.

ŒÓ¬Êø¶ç¬˚˛ øı‚È¬ÀÚı˛ ¸”SøÈ¬ øıı‘Ó¬ fl¬Àı˛±/

(c) Calculate the de-Broglie wavelength associated with an electron of kinetic energy 10 eV.

10 eV ·øÓ¬˙øMê ¸•Ûiß ˝◊À˘fl¬È¬™ÀÚı˛ øÎ¬-ıË·ø˘ Ó¬ı˛º Δ‚«… øÚÌ«˚˛ fl¬Àı˛±/

(d) Write down the Brewster’s law of polarisation.

¸˜±ıÓ«¬Ú ¸—Sê±ôL√ ıËnà¬±Àı˛ı˛ ¸”SøÈ¬ Œ˘À‡±/

(e) What is mass defect?

ˆ¬ı˛ ‚±È¬øÓ¬ ı˘ÀÓ¬ fl¬œ Œı±Á¬±˚˛∑

(f) State the Heisenberg’s uncertainty principle.

˝±˝◊ÀÊÚı±À·«ı˛ ’øÚ}¬˚˛Ó¬±ı˛ ¸”SøÈ¬ øıı‘Ó¬ fl¬Àı˛±/

(g) What is Grating element?

Œ·ËøÈ¬— Î¬◊¬Û±±Ú fl¬±Àfl¬ ıÀ˘∑

(h) What are Miller Indices?

ø˜˘±Àı˛ı˛ ¸”‰¬fl¬ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑
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Section-B

øıˆ¬±·-‡

2. Answer any two from the following questions: 5×2=10

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) What are Newton’s rings? Explain how the wavelength of a monochromatic light is

calcualted with the help of Newton’s rings. 1+4=5

øÚÎ¬◊È¬Ú øı˛— fl¬±Àfl¬ ıÀ˘∑ øÚÎ¬◊È¬Ú øı˛—-¤ı˛ ¸±˝±À˚… ¤fl¬ıÌ«œ ’±À˘±ı˛ Ó¬ı˛º Δ‚«… øÚÌ«À˚˛ı˛ ¬ÛX¬øÓ¬ ıÌ«Ú± fl¬Àı˛±/

(b) Show that the mean life of an unstable nucleus is equal to 1
  where   is the decay

constant. What is the relation between mean life and half life? 4+1=5

Œ‡±› Œ˚, ¤fl¬øÈ¬ ’¶ö±˚˛œ øÚÎ¬◊øflv¬˚˛±À¸ı˛ ·h¬ ’±˚˛≈ 1
 -¤ı˛ ¸˜±Ú, Œ˚‡±ÀÚ   ˝˘ ‹ ŒÓ¬Êø¶ç¬˚˛ ıdı˛

é¬˚˛ÒËnıfl¬/ ’X«¬±˚≈̨ı˛ ¸±ÀÔ ·h¬ ’±˚≈̨ı˛ ¸•Ûfl«¬ fl¬œ∑

(c) Compare between Grating Spectrum and Prism Spectrum. What is optical activity and what

do you mean by specific rotation? 2+1½+1½=5

Œ·ËøÈ¬— ıÌ«±˘œ › ø√õ∂Ê˜ ıÌ«±˘œı˛ Ó≈¬˘Ú± fl¬Àı˛±/ ’±À˘±fl¬ ¸øSê˚˛Ó¬± › ’±À¬Ûøé¬fl¬ ’±ıÓ«¬Ú ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(d) Why X-ray is used in the study of Crystal Structure? Derive Bragg’s Law in X-ray

Diffraction. 1+4=5

Œfl¬˘±À¸ı˛ ·Í¬Ú øÚÌ«À˚˛ X-ı˛øù¨ Œfl¬Ú ı…ı˝±ı˛ fl¬ı˛± ˝˚˛∑ X-ı˛øù¨ı˛ ’¬ÛıÓ«¬Ú ¸—Sê±ôL√ ıË…±À·ı˛ ¸”SøÈ¬ øıı‘Ó¬
fl¬Àı˛±/

Section-C

øıˆ¬±·-·

3. Answer any one from the following questions: 10×1=10

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Write down time independent and time dependent Schrodinger equation. What is eigenvalue

and eigenfunction? A particle moving in a one-dimensional box and its wave function is

 ( ) sin nx A x
a
  ; Normalise the wave function. What are the characteristics of wave

function? (2+2)+4+2=10

√¸˜˚˛ øÚı˛À¬Ûé¬ › ¸˜˚˛ ¸±À¬ÛÀé¬ Œ√|±øÎ¬—·±ı˛ Ó¬ı˛º ¸˜œfl¬ı˛Ì&ø˘ Œ˘À‡±/ ’±˝◊À·Ú ˜±Ú › ’±˝◊À·Ú ’À¬Ûé¬fl¬

ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ ¤fl¬øÈ¬ ¤fl¬˜±øSfl¬ ı±À'ı˛ ˜ÀÒ… ¤fl¬øÈ¬ fl¬Ì± ‰¬˘±ÀÙ¬ı˛± fl¬ı˛ÀÂ ¤ı— ¤ı˛ Ó¬ı˛º ’À¬Ûé¬fl¬

˝˘  ( ) sin nx A x
a
  Ä Ó¬ı˛º ’À¬Ûé¬fl¬øÈ¬ ¶§±ˆ¬±øıfl¬ ïnormaliseó fl¬Àı˛±/ Ó¬ı˛º ’À¬Ûé¬Àfl¬ı˛ Δıø˙©Ü…&ø˘

Œ˘À‡±/



(b) Explain the process of diffraction by a double slit with proper ray diagram. Describe

different parts of diffraction pattern produced by the double slit. What will be the change

in diffraction pattern if the distance between the two slits is increased? 3+5+2=10

≈̊¢¨ Œı˛‡±øÂÀ^ı˛ èÚ ’¬ÛıÓ«¬ÀÚı˛ ‚È¬Ú±øÈ¬ √õ∂À˚˛±ÊÚœ˚˛ ’±À˘±fl¬ø‰¬S¸˝ ıÌ«Ú± fl¬Àı˛±/ ≈̊¢¨ Œı˛‡±øÂÀ^ı˛ Z±ı˛±
·øÍ¬Ó¬ ’¬ÛıÓ«¬Ú Úfl¬˙±ı˛ √õ∂fl‘¬øÓ¬ ’±À˘±‰¬Ú± fl¬Àı˛±/ ¤˝◊ ¬Ûı˛œé¬±˚˛ øÂ^ZÀ˚˛ı˛ ’ôL√ı«Ó«¬œ ”ı˛Q ı‘øX¬ fl¬ı˛À˘ ’¬ÛıÓ«¬Ú
Á¬±˘Àı˛ı˛ fl¬œ ¬Ûøı˛ıÓ«¬Ú Œ‡± ˚±Àı∑

ñññññ
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