
B.Sc. 2nd Semester (Programme) Examination, 2019

PHYSICS

Paper : 201/C-1B

Course ID : 22418

Time : 1 Hour 15 minutes Full Marks : 25

The figures in the right hand side margin indicate 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/

1. Answer any five questions from the following: 1×5=5

øÚ•ßø˘ø‡Ó¬ õ∂ùü&ø˘ı˛ ˜ÀÒ… Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬¬ı̨ Î¬◊Mı˛ ±› –

(a) Distinguish between paramagnetism and ferromagnetism.

¬Ûı˛±À‰¬Ã•§fl¬ › ’˚˛À}¬Ã•§fl¬ ¬Û±ÀÔ«ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… Œ˘À‡±/

(b) Write down the stefan Boltzmann Law.

øà¬Ù¬±Ú Œı±˘Êƒ˜…±Ú ”̧SøÈ¬ Œ˘À‡±/

(c) Write down Fermi-Dirac distribution law of quantum statistics.

ŒÙ¬ø˜«-øÎ¬ı˛±Àfl¬ı˛ ı∞I◊ÚÚœøÓ¬øÈ¬ Œ˘À‡±/

(d) What do you mean by Entropy of a system?

Œfl¬±ÀÚ± ¸—¶ö±ı˛ ¤ÚÈ¬™ø¬Û ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(e) State Lenz’s law.

Œ˘À?ı˛ ¸”SøÈ¬ øıı‘Ó¬ fl¬Àı˛±/

(f) Write down the effect in R.M.S. velocity of gas molecules with temperature.

Ó¬±¬Û˜±S±ı˛ ¬Ûøı˛ıÓ«¬ÀÚı˛ ¸±ÀÔ ·…±¸ ’Ì≈&ø˘ı˛ R.M.S. ŒıÀ·ı˛ fl¬œ ¬Ûøı˛ıÓ«¬Ú ˝˚˛, Œ˘À‡±/

(g) Write down the relation between Tesla and Gauss.

ŒÈ¬¸˘± › ·À¸ı˛ ˜ÀÒ… ¸•Ûfl«¬ Œ˘À‡±/

(h) State the conditions of reversibility of thermodynamic process.

Ó¬±¬Û ·øÓ¬øı…±˚˛ ¬Ûı˛±ıÓ«¬ √õ∂øSê˚˛± ˝›˚˛±ı˛ ˙Ó«¬&ø˘ Œ˘À‡±/
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2. Answer any two questions from the following: 5×2=10

øÚ•ßø˘ø‡Ó¬ õ∂ùü&ø˘ı˛ ˜ÀÒ… Œ˚ Œfl¬±ÀÚ± ¬≈øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Do the comparison among Diamagnetic, Paramagnetic and Ferromagnetic substance.

3
øÓ¬ı˛À}¬Ã•§fl¬, ¬Ûı˛±À‰¬Ã•§fl¬ ¤ı— ’˚˛À}¬Ã•§fl¬ ¬Û±ÀÔ«ı˛ ˜ÀÒ… Ó≈¬˘Ú± fl¬Àı˛±/

(ii) What is curie temperature? 1

fl≈¬ı˛œ Ó¬±¬Û˜±S± fl¬œ∑

(iii) What do you mean by Hysteresis loop? 1

¬ ø˝Àà¬Àı˛ø¸¸ ‰¬Sê ı˘ÀÓ¬ fl¬œ Œı±Á¬±˚˛∑

(b) (i) What is an adiabatic process? 1

èX¬Ó¬±¬Û √õ∂øSê˚˛± fl¬œ∑

(ii) Prove that work done in adiabatic process W= CV (T1–T2), where CV is the specific
heat at constant volume and T1 and T2 are initial and final temperatures. 4

√õ∂˜±Ì fl¬Àı˛± èX¬Ó¬±¬Û √õ∂øSê˚˛±˚˛ fl‘¬Ó¬fl¬±À˚«ı˛ ¬Ûøı˛˜±Ì W= CV (T1–T2), Œ˚‡±ÀÚ CV ˝˘ øÚø«©Ü ’±˚˛Ó¬ÀÚı˛
’±À¬Ûøé¬fl¬ Ó¬±¬Û ¤ı— T1, T2 ˝˘ √õ∂±Ôø˜fl¬ › ‰”¬h¬±ôL√ Ó¬±¬Û˜±S±/

(c) (i) Define magnetic permeability and susceptibility of a magnetic material. 2

Œ‰¬Ã•§fl¬ ¬Û±ÀÔ«ı˛ Œ‰¬Ã•§fl¬ Œˆ¬…Ó¬± › Œ‰¬Ã•§fl¬ ·Ë±˝œÓ¬±ı˛ ¸—:± ±›/

(ii) Derive the relation between the two. 3

¤˝◊ ≈øÈ¬ı˛ ˜ÀÒ… ¸•Ûfl«¬øÈ¬ √õ∂øÓ¬á¬± fl¬Àı˛±/

(d) (i) What is the difference between M–B statistics, B–E statistics and F–D statistics? 4

M–B ¬Ûøı˛¸—‡…±Ú, ¬B–E Ûøı˛¸—‡…±Ú ¤ı— F–D ¬Ûøı˛¸—‡…±ÀÚı˛ ˜ÀÒ… ¬Û±Ô«fl¬… Œ˘À‡±/

(ii) Give example of a particle that obeys B–E statistics. 1

B–E ¬Ûøı˛¸—‡…±Ú Œ˜ÀÚ ‰¬À˘ ¤˜Ú ¤fl¬øÈ¬ fl¬Ì±ı˛ Î¬◊±˝ı˛Ì ±›/

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

øÚ•ßø˘ø‡Ó¬ õ∂ùü&ø˘ı˛ ˜ÀÒ… Œ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬¬√ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Establish the equation of continuity of current. 3
Ó¬øh¬» √õ∂ı±À˝ı˛ Ò±ı˛±ı±ø˝fl¬Ó¬±ı˛ ¸˜œfl¬ı˛ÌøÈ¬ √õ∂øÓ¬á¬± fl¬Àı˛±/

(ii) Write down Maxwell’s equations. State their physical significance. 2+4

˜…±'›À˚˛À˘ı˛ ¸˜œfl¬ı˛Ì&ø˘ Œ˘À‡±/ Ó¬±Àı˛ Œˆ¬ÃÓ¬ Ó¬±»¬Û˚« Œ˘À‡±/

(iii) What is Poynting Vector? 1

¬ ¬ÛÀ˚˛øKÈ¬— Œˆ¬"ı˛ fl¬œ∑
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(b) (i) What is Carnot Cycle? 1

fl¬±ÀÚ«± ‰¬Sê fl¬œ∑

(ii) Show how the work done is expressed in P–V diagram for different steps of Carnot

Cycle. 2

Œ‡±› fl¬œˆ¬±Àı øıøˆ¬iß ¬Û˚«±À˚˛ fl‘¬Ó¬fl¬±˚«Àfl¬ ‰¬±¬Û-’±˚˛Ó¬Ú Œ˘‡ø‰¬S Z±ı˛± √õ∂fl¬±˙ fl¬ı˛± ˚±˚˛/

(iii) Taking an ideal gas as working substance, calculate the work done in every step. 4

’±˙« ·…±¸Àfl¬ fl¬±˚«fl¬ı˛ ıd ø˝¸±Àı ·Ì… fl¬Àı˛ √õ∂øÓ¬ ¬Û˚«±À˚˛ fl‘¬Ó¬fl¬±À˚«ı˛ ¬Ûøı˛˜±Ì øÚÌ«˚˛ fl¬Àı˛±/

(iv) Show that the entropy of the Universe increases in an irreversible process. 3

Œ‡±› Œ˚ ’√õ∂Ó¬…±ıM«fl¬ √õ∂øSê˚˛±ı˛ Œé¬ÀS øıù´-¤ÚÈ¬™ø¬Û ı‘øX¬ ¬Û±˚˛/

___________
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