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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«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

Section-A

1. Answer any five of the following: 1×5=5

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

(a) Why X-ray is used in crystal structure study?

Œfl¬˘±À¸ı˛ ·Í¬Ú Ê±ÚÀÓ¬ X-ı˛øù¨ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛ Œfl¬Ú∑

(b) Why light is called an electromagnetic wave?

’±À˘±fl¬Àfl¬ Ó¬øh¬»‰≈¬•§fl¬œ˚˛ Ó¬ı˛º ı˘± ˝˚˛ Œfl¬Ú∑

(c) What is Miller Indices?

ø˜˘±Àı˛ı˛ ”̧‰¬fl¬ fl¬œ∑

(d) What is Haidinger Fringe?

Œ˝øÎ¬?±ı˛ Á¬±˘ı˛ fl¬œ∑

(e) What is Nuclear Fusion?

Œfl¬ffl¬ ¸—À˚±ÊÚ õ∂øSê˚˛± fl¬œ∑

(f) What is Heisenberg Uncertainity Principle?

˝±˝◊À¸Úı±·«-¤ı˛ ’øÚ}¬˚˛Ó¬± ¸”SøÈ¬ fl¬œ∑

(g) What is Bragg’s law?

ıË±À·ı˛ ¸”SøÈ¬ Œ˘À‡±/

(h) Determine the phase difference if the path differnce between two waves is 3.

≈øÈ¬ Ó¬ı˛Àºı˛ ¬ÛÔ ¬Û±Ô«fl¬… 3˝À˘ Ó¬±Àı˛ ˜ÀÒ… ˙±¬Û±Ô«fl¬… fl¬Ó¬ ˝Àı∑
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Section-B

Answer any two of the following: 5×2=10

Œ˚ Œfl¬±ÀÚ± ¬≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

2. What is diffraction grating? Discuss how a plane transmission grating forms its spectrum. 1+4=5

’¬ÛıÓ«¬Ú Œ¢∂øÈ¬— fl¬œ∑ ¤fl¬øÈ¬ ¸˜Ó¬˘ øÚ–¸ı˛Ì Œ¢∂øÈ¬— fl¬œˆ¬±Àı ıÌ«±˘œ ·Í¬Ú fl¬Àı˛ Ó¬± ’±À˘±‰¬Ú± fl¬Àı˛±/

3. (a) What do you mean by reciprocal lattice?

‘Reciprocal lattice’ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(b) Show that the volume of unit cell of the reciprocal lattice is inversely proportional to the

volume of a unit cell of the crystal lattice. 2+3=5

Œ‡±› Œ˚ reciprocal lattice-¤ı˛ ¤fl¬fl¬ Œfl¬±À˙ı˛ ’±˚˛Ó¬Ú crystal lattice-¤ı˛ ¤fl¬fl¬ Œfl¬±À˙ı˛ ’±˚˛Ó¬ÀÚı˛
¸Àº ı…ô¶ ¸•Ûfl«¬ ≈̊Mê/

4. What are Mass defect and binding energy of nucleus? Establish the relation between Half Life

and Average Life of a radioactive substance. 2+3=5

øÚÎ¬◊øflv¬˚˛ ˆ¬ı˛ øıfl‘¬øÓ¬ › øÚÎ¬◊øflv¬˚˛ ıg¬Ú˙øMê fl¬œ∑ Œfl¬±Ú ŒÓ¬Êø¶ç¬˚˛ ¬Û±ÀÔ«ı˛ ’Ò«¬ÊœıÚfl¬±˘ › ·h¬ ’±˚˛≈©®±˘ ¤ı˛
˜ÀÒ… ¸•Ûfl«¬ õ∂øÓ¬á¬± fl¬Àı˛±/

5. (a) Write down the time dependent and time independent schrodinger wave equations.

Œ|±øÎ¬—·±Àı˛ı˛ ¸˜˚˛-¸±À¬Ûé¬ › ¸˜˚˛-øÚı˛À¬Ûé¬ Ó¬ı˛º ¸˜œfl¬ı˛Ì&ø˘ Œ˘À‡±/

(b) What is the uncertainty in the velocity of an electron which is restricted to within a distance

of 1Aº?

1Aº ”ı˛ÀQı˛ ˜Ò…ø¶öÓ¬ Œfl¬±ÀÚ± ˝◊À˘fl¬CÀÚı˛ ŒıÀ·ı˛ ’øÚ}¬˚˛Ó¬± fl¬Ó¬ ˝Àı øÚÌ«˚˛ fl¬Àı˛±/

Section-C

Answer any one of the following: 10×1=10

ÚœÀ‰¬ı˛ Œ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

6. (a) Explain the formation of Newton’s ring and derive an expression for the radius of nth

dark ring.

øÚÎ¬◊È¬Ú øı˛—-¤ı˛ ·Í¬Ú ”̃̆ fl¬ Ó¬NøÈ¬ ı…±‡…± fl¬Àı˛± ¤ı— n-Ó¬˜ ’g¬fl¬±ı˛ øı˛—-¤ı˛ ı…±¸±ÀÒ«ı˛ ı˛±ø˙˜±˘± øÚÌ«˚˛ fl¬Àı˛±/

(b) The radius of curvature of a plane convex lens is 100 cm and radii of 5th and 15th dark

rings are 0·336cm and 0·59cm respectively. Determine the wavelength of light used.

8+2=10

¤fl¬øÈ¬ ¸˜Ó¬À˘±M˘ Œ˘Àkı˛ ıSêÓ¬± ı…±¸±Ò«¬  100 cm  ¤ı— ¬Û=¬˜ › ¬Û=¬˙ ’g¬fl¬±ı˛ øı˛—-¤ı˛ ı…±¸±Ò«¬&ø˘
˚Ô±SêÀ˜ 0·336cm ¤ı— 0·59cm ˝À˘ ı…ı˝+Ó¬ ’±À˘±ı˛ Ó¬ı˛ºΔ‚«… øÚÌ«˚˛ fl¬Àı˛±/
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7. (a) What are the characteristics of wave function.

Ó¬ı˛º ’À¬Ûé¬Àfl¬ı˛ Δıø˙©Ü…&ø˘ Œ˘À‡±/

(b) What do you mean by normalised wave function?

Normalised Ó¬ı˛º ’À¬Ûé¬fl¬ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(c) The wave function of a particle in nth state lying in between x = 0 and x = a is given by

sinn
n xA
a


  . Find the expression for the normalised wave function.

¤fl¬øÈ¬ fl¬Ì± x = 0 ¤ı— x = a ¤ı˛ ˜ÀÒ… ’ıø¶öÓ¬ ¤ı— Ó¬± n Ó¬˜-¤ı˛ Ó¬ı˛º ’À¬Ûé¬fl¬ sinn
n xA
a


 

˝À˘ Ó¬±ı˛ normalised Ó¬ı˛º ’À¬Ûé¬Àfl¬ı˛ ı˛±ø˙˜±˘± øÚÌ«˚˛ fl¬Àı˛±/
(d) What is De-Broglie wave length? 2+2+5+1=10

øÎ¬-ıË·ø˘ Ó¬ı˛ºÕ‚«… ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑
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