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B.Sc. 1st Semester (Honours) Examination-2022-23

PHYSICS

Course ID : 12414 Course Code :  SH/PHS/103/GE-1

Course Title : Mechanics, Electrostatics and

Sound (New)

Time : 1 Hour 15 Minutes Full Marks : 25

The figures in the right hand margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

Unit–I

1. Answer any five questions : 1�5 =5

öëöì„þyöì˜y þ™¤y‰þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) Write down the physical significance of divergence of

a vector field.

~„þ!Ýþ ö¦þQîû öÇþöìeîû vþy£z¦þyîûöì‹ª ~îû “þyêþ™ëÅ öœöì…yÐ

(b) What is the phase difference between acceleration

and displacement in simple harmonic motion?

¢îûœ ö”yœ†!“þöì“þ cîû’ ç ¢îû’ ~îû ›öì•Ä ”Ÿy þ™yíÅ„þÄ „þ“þÚ
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Unit–III

3. Answer any one question : 10�1=10

öëöì„þyöì˜y ~„þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) Determine the rigidity modulus of a twisting wire by

static tortion. Established the relation between

Young’s modulus, bulk Modulus and Poisson’s ratio.

5+5

~„þ!Ýþ ö›y‰þvþüyöì˜y “þyöìîûîû (by static tortion) ”,‘þü“þy =’yBþ !˜’Åëû „þîûÐ

£zëûy‚ =’yBþ– xyëû“þ˜ !î„,þ!“þ =’yBþ ç þ™¤ëû¢öì̃ îû x˜%þ™yöì“þîû ¢Á™„Åþ ²Ì!“þÛþy

„þîûÐ 5+5

(b) (i) Find out an expression of gravitational potential

at an external and internal point due to a solid

spherical body.

~„þ!Ýþ !˜öìîûÝþ ö†yœöì„þîû ”îû&’ ö†yœöì„þîû îy£zöìîû ~î‚ !¦þ“þöìîûîû ö„þyöì˜y

!î¨%öì“þ ›£y„þ¡ì#Åëû !î¦þî !˜’Åëû „þîûÐ

(ii) Show that the radius vector drawn from the sun

to a planet sweeps out equal area in equal time.

Find out an expression of velocity of an artificial

satellite orbiting around Earth. 5+2+3

ö”…yç öë– ¢)ëÅ öíöì„þ ö„þy˜ @ùÌ£ þ™ëÅhsþ ”)îûc ö¦þQîû ¢›y˜ ¢›öìëûîû

xî„þyöìŸ ¢›y˜ öÇþešþœ x!“þe«› „þöìîûÐ þ™,!íî#îû ‰þy!îû!”öì„þ „þÇþÄ

þ™öìí þ™!îû¼›’îû“þ ö„þyöì˜y „,þ!e› vþzþ™@ùÌöì£îû ²Ì”!Çþ’ öîöì†îû îûy!Ÿ›yœy

!˜’Åëû „þîûÐ 5+2+3
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(c) Find the dimension of gravitational constant G?

›£y„þ¡ì#Åëû •Ê&îöì„þîû (G) ›yey !˜’Åëû „þîûÐ

(d) Define the rigidity modulus of the material of a body.

îlßþîû vþzþ™y”yöì˜îû ”,‘þ ü“þy =’yöìBþîû ¢‚Kþy ”yçÐ

(e) What is escape velocity?

›%!_«öìî† !„þÚ

(f) Why is gravitational potential negative?

›£y„þ¡ì#Åëû !î¦þî }’yd„þ ö„þ˜Ú

(g) What is capacitance?

•yîû„þc !„þÚ

(h) Give one example of forced vibration.

þ™îûîŸ „þÁ™öì˜îû ~„þ!Ýþ vþz”y£îû’ ”yçÐ

Unit–II

2. Answer any two questions : 5�2 =10

öëöì„þyöì˜y ”%!Ýþ ²ÌöìÙÀîû vþz_îû ”yç :

(a) Draw a graph showing the variation of displacement

as a function of time of a particle, executing damped

harmonic motion. What do you mean by forced

vibration and resonance?—Explain. 2+3

~„þ!Ýþ xî›!¨“þ ¢îûœ ö”yœ†!“þ ¢Á™§¬ „þ’yîû ¢›öìëûîû ¢!£“þ ¢îûöì˜îûû

öœ…!‰þe xBþ˜ „þîûÐ þ™îûîŸ „þÁ™˜ ~î‚ x˜%˜y” îœöì“þ „þ# öîyGþÚ îÄy…Äy

„þîûÐ 2+3

(b) Show that the force � �2 3 2 3ˆ ˆ– 6F y z xz i xyz j� � �
�

� �2 2 2 2 ˆ3 – 6xy z x z k  is a conservative force. If,

3 3 3 – 3x y z xyz� � � � , find ��
�

. What is unit vector?

2+2+1

ö”…yç öë � �2 3 2 3ˆ ˆ– 6F y z xz i xyz j� � �
�

� �2 2 2 2 ˆ3 – 6xy z x z k

~„þ!Ýþ ¢‚îûÇþ# îœÐ 3 3 3 – 3x y z xyz� � � � £öìœ ��
�

~îû ›y˜

!˜’Åëû „þîûÐ ~„þ„þ ö¦þQîû !„þÚ 2+2+1

(c) State and explain the differential form of a Gauss’s

law in electrostatics. What do you mean by Dielectric

polarization. 3+2

†yvþzöì¢îû ¢)öìeîû xî„þœ îû*þ™ !îî,“þ „þîû ~î‚ îÄy…Äy „þîûÐ þ™îûy÷ìî”%Ä!“þ„þ

ö›îû&„þîû’ îœöì“þ !„þ öîyGþÚ 3+2

(d) What is stress and strain? State the Hooke’s law.

Write down the poisson’s ratio limit. 3+2+1

þ™#vþü˜ ç !î„,þ!“þ !„þÚ £)öì„þîû ¢)e !îî,“þ „þîûÐ þ™ëû¢öì˜îû x˜%þ™yöì“þîû ¢#›y

öœ…Ð 3+2+1


