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

PHYSICS

Course ID : 12418 Course Code :  SP/PHS/101/C-1A

Course Title : Physics–I (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) What do you mean by vector product of two vectors?

”%!Ýþ ö¦þQöìîûîû ö¦þQîû =’šþœ îœöì“þ !„þ öîyGþÚ

(b) What do you mean by damped vibration?

xî›!¨“þ ö”yœ˜ îœöì“þ !„þ öîyGþÚ
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(ii) Find the gravitational potential at a point due to

a thin uniform spherical shell. 5

¢%¡ì› þ™y“þœy ö†yœ ö…yöìœyöì„þîû ‹˜Ä ö„þyöì˜y ~„þ !î¨%öì“þ ›£y„þ¡ì#Åëû

!î¦þî !˜’Åëû „þöìîûyÐ 5

(b) (i) Define longitudinal strain. What is Hooke’s law?

By applying a couple of 0.43 Nm at one end of a

wire 1 metre long and 10–3 m in diameter, the

other end remaining fixed, the wire is twisted

through 45°. Find the modulus of rigidity of the

wire. 1+1+3

x˜%÷ì”‡ÅÄ !î„,þ!“þ „þyöì„þ îöìœÚ ýöì„þîû ¢)e „þ#Ú 1 !›Ýþyîû ”#‡Å ~î‚

10–3 !›Ýþyîû îÄy¢ë%_« ~„þ!Ýþ “þyöìîûîû ~„þ²Ìyöìhsþ 0.43 Nm ö›y‰þvþü

²Ìöìëûy† „þöìîû “þyîûöì„þ 45° ö›y‰þvþü …yçëûyöì˜y £öìœyÐ “þyöìîûîû vþzþ™y”yöì̃ îû

”,‘þü“þy =’yBþ „þ“þÚ 1+1+3

(ii) Define Poisson’s ratio. Establish the relation

between Young’s modulus, rigidity modulus and

Poisson’s ratio. 1+4

þ™¤ëû¢˜ x˜%þ™y“þ „þyöì„þ îöìœÚ £zëû‚ =’yBþ– ”,‘þü“þy =’yBþ ~î‚ þ™¤ëû¢˜

x˜%þ™y“þ ~îû ›öì•Ä ¢Á™„Åþ ßþiyþ™˜ „þöìîûyÐ 1+4
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(c) What is the relation between Torque and angular

acceleration?

Ýþ„Åþ ç ö„þï!’„þ cîû’ ~îû ›öì•Ä ¢Á™„Åþ öœöì…yÐ

(d) What do you mean by conservative force?

¢‚îûÇþ# îœ „þyöì„þ îœy £ëûÚ

(e) Write down the dimension of Gravitational constant.

›£y„þ!¡ìÅëû •Ê&î„þ ~îû ›yey öœöì…yÐ

(f) What do you mean by unit vector?

~„þ„þ ö¦þQîû „þyöì„þ îöìœÚ

(g) What is the condition of three vectors to be coplanar?

!“þ˜!Ýþ ö¦þQîû ~„þ“þœ#ëû £çëûyîû Ÿ“Åþ „þ#Ú

(h) What are the limiting values Poisson’s ratio?

þ™¤ëû¢˜ x˜%þ™y“þ ~îû ¢#›y›y˜ „þ“þÚ

Unit–II

2. Answer any two questions : 5�2 =10

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

(a) What is capacitance? Find capacitance per unit

length of a cylindrical capacitor whose outer cylinder

is earthed. 1+4

•yîû„þc „þ#Ú ~„þ!Ýþ ö‰þyˆy„,þ!“þ •yîûöì„þîû îy£zöìîûîû ö‰þyˆ ¦)þéôé¢‚œ@À £öìœ ~îû

²Ì!“þ ~„þ„þ ÷”‡ÅÄ ~îû •yîû„þc !˜’Åëû „þöìîûyÐ 1+4

(b) Write down Gauss's divergence theorem and Stoke's

theorem. (Statement only). Write down the signifi-

cance of curl of a vector field. 2+2+1

†yvþzöì¢îû vÈþy£z¦þyîûöì‹ª ~î‚ öÞÝþy„äþ¢ ~îû vþzþ™þ™y”Ä ”%!Ýþ öœ…Ð ~„þ!Ýþ ö¦þQîû

öÇþöìeîû ßþi’Åöì˜îû (curl) ~îû “þyêþ™ëÅ !„þÚ 2+2+1

(c) State the basic postulates of Einstein’s special theory

of relativity. Hence obtain the Lorentz transformation

equations. 2+3

xy£z˜ÞÝþy£z˜ ~îû !îöìŸ¡ì xyöìþ™!Çþ„þ“þyîy” ¢‚e«yhsþ x˜%›y˜ ”%!Ýþ !îî,“þ

„þöìîûyÐ ~îû ¢y£yöìëÄ öœyöìîûO îû*þ™yhsþîû ¢›#„þîû’=!œ ²Ì!“þÛþy „þöìîûyÐ

2+3

(d) Derive the differential equation of S.H.M. and find its

solution. 3+2

¢îûœöì”yœ†!“þîû xî„þœ ¢›#„þîû’ ²Ì!“þÛþy „þöìîûy ~î‚ ç£z ¢›#„þîûöì’îû

¢›y•y˜ !˜’Åëû „þöìîûyÐ 3+2

Unit–III

3. Answer any one question : 10�1=10

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

(a) (i) What do you mean by central force. Show that

central force obeys the inverse square law. 2+3

ö„þw† îœ îœöì“þ „þ# öîyöìGþyÐ ö”…y öë ö„þw† îœ îÄhßþî†Å ¢)e ö›öì̃

‰þöìœÐ 2+3


