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[ Theory ]

Answer any two of the following : 2 × 20 = 40

1. (a) Write the Keplar’s laws of planetary motion.

(b) Two bodies of masses 10 kg and 1000 kg are at a distance 1m apart. At which
point on the line joining them will the gravitational field intensity be zero?

(c) Define Poisson’s ratio.

(d) List any two characteristics of simple harmonic motion.

(e) Give two use of geostationary satellite. 5×4=20

2. (a) What is damped harmonic oscillation ? Derive the equation of damped harmonic
oscillation. 2+3
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(b) Derive the expression for kinetic energy and potential energy of a simple harmonic
oscillator. 5

(c) Show that on stretching a wire, elastic energy stored per unit volume is ½ × stress
× strain 5

(d) Deduce the following relation between Young’s modulus Y, Poisson’s ratio  ,

modulus of rigidity .  Y 2 1   5

3. (a) What do you mean by time dilation and length contraction in special theory of
relativity. Derive the expressions for length contaction and time dilation. 4+6

(b) Define orbital velocity and time period of a satellite. Derive expressions for this.
4+6

4. (a) A particle executes SHM with a time period of 2s and amplitude 5 cm. Find (a)
displacement (b) velocity (c) acceleration after 1/3 second; starting from the mean
position. 2.5+2.5

(b) Derive relativistic velocity addition formula. 5

(c) Find the work done in stretching a uniform wire of cross section 1 sq. mm and
length 2m through 1 mm if the young’s modulus for the material of the wire is
2×1012 dyne/cm2. 5

(d) Two solid spheres of same material have gravitational potential on their surface in
the ratio 9 : 16. Find the ratio of the radius of the spheres and the ratio of
gravitational intensity on their surface. 5

îDy˜%îy ”

öë ö„þy˜ ”%!Ýþþ ²ÌöìÙÀîû vþz_îû ”yç S20 × 2 = 40V

1. (a) @ùÌöì£îû †!“þ ¢‚e«yhsþ ö„þþ™œyöìîûîû ¢)e=!œ öœ…Ð 2

(b) 10 ö„þ!‹ ç 1000 ö„þ!‹ ¦þöìîûîû ”%!Ýþ îlßþ 1 !›Ýþyîû ”)îûöìc xyöìŠéÐ ~öì”îû ¢‚ë%_«„þy!îû öîû…yîû
ö„þy˜ !î¨%öì“þ x!¦þ„þ¡ìÅ#ëû ²ÌyîœÄ Ÿ)̃ Ä £öìîÚ 2

(c) þ™ëû¢öì̃ îû x %̃þ™yöì“þîû ¢‚Kþy ”yçÐ 2

(d) ¢îûœ ö”yœ†!“þîû ”%!Ýþ ÷î!ŸÜTÄ öœ…Ð 2

(e) !‹çöìhßþ¢˜y!îû ¢ÄyöìÝþœy£zÝþ ~îû ”%!Ýþ îÄî£yîû vþzöìÍÔ… „þîûÐ 2



2. (a) xî›!¨“þ „þÁ™˜ „þyöì„þ îöìœÚ xî›!¨“þ „þÁ™˜ ~îû ¢›#„þîû’!Ýþ ²Ì!“þÛþy „þîûÐ 2+3

(b) ¢îûœöì”yœ†!“þ ¢Á™§¬ „þ’yîû †!“þŸ!_« ç !ßþi!“þŸ!_«îû îûy!Ÿ›yœy !˜’Åëû „þîûÐ 5

(c) ö”…yç öë ~„þ!Ýþ “þyöìîûîû ²Ì¢yîûöì̃  ²Ì!“þ ~„þ„þ xyëû“þöì̃  ¢!Mþé“þ !ßþi!“þŸ!_« 1/2 × þ™#vþü̃  ×
!î„,þ!“þ 5

(d) !˜Á¬!œ!…“þ ¢›#„þîû’!Ýþ ²Ì!“þÛþy „þîû  Y 2 1   öë…yöì̃  ²Ì“þ#„þ !˜‹ßþº xíÅ î£˜ „þöìîûÐ 5

3. (a) !îöìŸ¡ì xyöìþ™!Çþ„þ“þyîyöì”îû “þöì_ ́ ¢›ëû ²Ì¢yîû’ ç ÷”‡ÅÄ ¢‚öì„þy‰þ˜ îœöì“þ !„þ öîyöìGþy ~î‚ ~îû
îûy!Ÿ›yœy ²Ì!“þÛþy „þîûÐ 4+6

(b) ö„þy˜ vþzþ™@ùÌöì£îû ²Ì”!Çþ’ öî† ç ²Ì”!Çþ’ „þyœ îœöì“þ !„þ öîyöìGþy ~î‚ ~îû îûy!Ÿ›yœy !˜’Åëû
„þîûÐ 4+6

4. (a) ~„þ!Ýþ ¢îûœ ö”yœ†!“þ ¢Á™§¬ „þ˜yîû þ™ëÅyëû„þyœ 2 ö¢öì„þ[þ– ç !îhßþyîû 5 ö¢!›Ð ¢y›Äîßþiy öíöì„þ
1/3 ö¢öì„þ[þ þ™îû „þ˜y!Ýþîû 1V †!“þöìî† 2V cîû’ !˜’Åëû „þîûÐ 2.5+2.5

(b) xyöìþ™!Çþ„þ †!“þöìîöì†îû öëy†šþœ ¢‚e«yhsþ ¢›#„þîû’!Ýþ ²Ì!“þÛþy „þîûÐ 5

(c) ~„þ!Ýþ 1 î†Å!›!› ²ÌßþiöìFŠé” !î!ŸÜT 2 !›. œÁºy “þyîûöì„þ Ýþy!˜ëûy 1 !›.!›. ÷”‡ÅÄ î,!kþ „þ!îûöì“þ „þ“þ
„þyëÅ „þ!îûöì“þ ££zöìîÚ “þyîû!Ýþîû Y = 2×1012 dyne/cm2 5

(d) ~„þ£z îlßþ myîûy †!àþ“þ ”%!Ýþ ö†yœöì„þîû vþzþ™!îû“þöìœ x!¦þ„þ¡ìÅ#ëû !î¦þöìîîû x˜%þ™y“þ 9 : 16Ð ö†yœ„þ
”%!Ýþîû îÄy¢yöì•Åîû x˜%þ™y“þ ~î‚ “þyöì”îû vþzþ™!îû“þöìœîû x!¦þ„þ¡ìÅ#ëû “þ#îÊ“þyîû x %̃þ™y“þ !˜’Åëû „þîûÐ 5

Paper - DSC 1A-P

(Practical)

Full Marks : 20

Answer any one  : 1 × 20 = 20

1. Describe the theory and working principle of measurement of moment of inertia of a
flywheel.

2. Explain the procedure of determining the Young’s Modulus of a wire by optical lever
method.

3. How can you determine the rigidity modulus of a wire using Maxwell’s needle method?
Explain.

4. Describe how to determine “g” using Bar Pendulum.



îDy˜%îy ”

öë ö„þy˜ ~„þ!Ýþþ²ÌöìÙÀîû vþz_îû ”yç S20 × 1 = 20V

1. Fly wheel ~îû ‹vþü“þy ¼y›„þ !˜’Åëû „þîûyîû ‹˜Ä ›)œ “þ_ ́ ç „þyëÅÄ˜#!“þ î’Å̃ y „þîûÐ

2. Optical lever þ™kþ!“þöì“þ ~„þ!Ýþ “þyöìîûîû Young’s Modulus !˜’Åëû „þîûyîû þ™kþ!“þ î’Å̃ y „þîûÐ

3. Manwell’s needle þ™kþ!“þîû ¢y£yöìëÄ ~„þ!Ýþ “þyöìîûîû ”,‘þü“þy =˜yBþ !„þ¦þyöìî !˜’Åëû „þîûöìîÚ

4. Bab Pendulum ~îû ¢y£yöìëÄ !„þ¦þyöìî g !˜’Åëû „þîûy £ëû îÄy…Äy „þîûÐ


