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P - I (1+1+1) G / 20 (N) SUP

2020

PHYSICS (General)
Paper Code : I - A & B

[New Syllabus]
(Supplementary)

Important Instructions
for Multiple Choice Question (MCQ)

 Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.
Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).

Subject Code : III A & B

Subject Name :

 Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is ‘CORRECT’ answer. The candidate has to write
the Correct Alternative [i.e. (A)/(B)/(C)/(D)] against each Question No.
in the Answer Script.
Example — If alternative A of 1 is correct, then write :

1. — A
 There is no negative marking for wrong answer.
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Paper Code : I-A
Full Marks : 15 Time : Thirty Minutes

Choose the correct answer.

Each question carries  3 marks.

1. If ,A iyz jx ky  the value of div A will be —

(A) 0

(B) 1

(C) 2

(D) 3

1Ð þ A iyz jx ky £öìœ– div A ~îû ›y˜ £öìî éôôôé

(A) 0

(B) 1

(C) 2

(D) 3

2. The time-displacement equation of a moving particle is given by 32x t , where x
is in metre and t is in second. The acceleration of the particle at 1t  sec will
be —

(A) 212ms

(B) 112ms

(C) Zero

(D) 26ms
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2Ð ~„þ!Ýþ ‰þœ›y˜ „þ’yîû ¢›ëû ¢îû’ ¢›#„þîû’ £œ 32x t – öë…yöì̃ x !›Ýþyîû ~„þöì„þ ~î‚
t ö¢öì„þuþ ~„þöì„þ ²Ì„þy!Ÿ“þ 1t  ö¢öì„þuþ ¢›öìëû „þ’y!Ýþîû cîû’ £öìî

(A) 212ms

(B) 112ms

(C) Zero

(D) 26ms

3. In the gravitational formula 2
1 2F Gm m r , the quantity G —

(A) Depends on the local value of gravitational acceleration g

(B) Is greatest at the surface of Earth

(C) Is a universal constant of nature

(D) Is used only when Earth is one of the two masses

3Ð ›£y„þ¡ì#Åëû ¢)e 2
1 2F Gm m r ~– G ~îû ›y˜éôôôé

(A) x!¦þ„þ¡ìÅ‹cîû’ g ~îû ßþiy˜#ëû ›yöì˜îû vþzþ™îû !˜¦Åþîû „þöìîû

(B) ¦)þþ™,öìÛþîû vþzþ™îû ¢îÅy!•„þ

(C) ²Ì„,þ!“þîû ~„þ!Ýþ ¢îÅ‹˜#˜ •Ê&î„þ

(D) “þ…˜£z îÄî£*“þ £ëû ë…˜ þ™,!íî# ”%!Ýþ ¦þöìîûîû ~„þ!Ýþ £ëû

4. Orbit of a planet around the sun is —

(A) A circle

(B) An ellipse

(C) A parabola

(D) A straight line
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4Ð þ¢)öìëÅîû ‰þyîûþ™yöìŸ ~„þ!Ýþ @ùÌöì£îû „þÇþþ™í £œéôôôé

(A) ~„þ!Ýþ î,_

(B) ~„þ!Ýþ vþzþ™î,_

(C) ~„þ!Ýþ x!•î,_

(D) ~„þ!Ýþ ¢îûœöìîû…y

5. Two tuning forks A and B are sounded together. The number of beats per second
is found to be four. When A is slightly coated with wax, the number of beats per
second reduces to two. If B has a frequency of 200 Hz, the frequency of A is—

(A) 100 Hz

(B) 196 Hz

(C) 204 Hz

(D) 202 Hz

5Ð ”%!Ýþ ¢%îûéôéŸœy„þy A ~î‚ B ö„þ ~„þ¢yöìí „þ!Á™“þ „þîûy £œÐ ²Ì!“þ ö¢öì„þöìuþ vþzêþ™§¬ ßþºîû„þöìÁ™îû
¢‚…Äy 4Ð ë…˜ A ö„þ ö›yöì›îû ¢yöìí ¢y›y˜Ä ²Ìöìœþ™ ö”çëûy £ëû– “þ…˜ ²Ì!“þ ö¢öì„þöìuþ ßþºîû„þöìÁ™îû
¢‚…Äy £Éy¢ öþ™öìëû 2 £ëûÐ B ~îû „þÁ™yBþ ë!” 200 £y‹Å £ëû “þöìî A ~îû „þÁ™yBþ £œôôôé

(A) 100 £y‹Å

(B) 196 £y‹Å

(C) 204 £y‹Å

(D) 202 £y‹Å

—————
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P - I (1+1+1) G / 20 (N) SUP

2020

PHYSICS (General)
Paper Code : I - B
[New Syllabus]

(Supplementary)

Full Marks : 30 Time : One Hour Thirty Minutes

The figures in the margin indicate full marks.

Answer any three questions : 10×3=30

1. (a) For a scalar function 3 23 2x y xz , find grad  at the point (1, 2, –3).

Find a unit vector perpendicular to both the vectors 1 2 3r i j k  and

2 7 5r i j k . 3+3

(b) If  is a scalar function and A


is a vector field, prove that

A A A
    

4

2. (a) State the theorem of perpendicular axis. Find the moment of inertia of a thin
uniform circular disc about one of its diameters. 2+4

(b) Find the ratio of the total kinetic energy to the translational kinetic energy of a
solid sphere rolling on a horizontal plane. 4

3. (a) Find an expression for the gravitational potential at an internal point due to a
solid sphere. 6

(b) State Kepler’s laws of planetary motion. 4
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4. (a) Define simple harmonic motion and set up the differential equation for the same.
2+4

(b) Explain the terms (i) damped vibration and (ii) forced vibration. 2+2

5. (a) A light cantilever of length ‘l’ is rigidly clamped at one end and a load ‘W’ is
attached to the other free end. Show that the depression of the free end is

given by
3

23
Wl
YAk

, where the terms hold their usual meaning. 8

(b) Define torsional rigidity of a solid cylinder of length ‘l’and radius ‘r’. 2

6. (a) Define surface tension and surface energy. 2+2

(b) Derive an expression for the capillary rise of a liquid surface of surface tension
T and density  in a uniform capillary tube of radius r. 6

7. (a) Derive Poiseuille’s equation for the flow of a viscous fluid through a capillary
tube, stating clearly the conditions assumed. 5

(b) State and prove Bernoulli’s theorem. 5

8. (a) Obtain an expression for velocity of propagation of longitudinal waves in a
gaseous medium. How Newton and Laplace correctal this expression ? 5

(b) Derive an expression for the apparent frequency when a source sound is
approaching a stationary observer assuming the medium is stationary. 5

9. (a) Define the units ‘bel’ and ‘phon’.

An orchestra emits a sound of loudness level 2.5 sone. Estimate the absolute

intensity of that sound. Given : 12 2
0 10I W m 2+3

(b) What are ultrasonic waves ? Mention some applications of ultrasonics. 2+3
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îDy %̃îy”

öë ö„þyöì̃ y !“þ˜!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 10×3=30

1Ð S„þV ößþñœyîû xöìþ™Çþ„þ 3 23 2x y xz ~îû (1, 2, –3) !î¨%öì“þ grad ~îû ›y˜ !˜’Åëû „þîûÐ

1 2 3r i j k ~î‚ 2 7 5r i j k  ö¦þQîû ”%!Ýþîû ²Ì!“þ!Ýþîû ¢yöìí œÁº ~îû*þ™ ö¦þQîû!Ýþ
!˜’Åëû „þîûÐ 3+3

S…V ë!” ~„þ!Ýþ ößþñœyîû xöìþ™Çþ„þ ~î‚ A


~„þ!Ý ö¦þQîû öÇþe £ëû– ²Ì›y’ „þîû

A A A
    

 þ 4

2Ð S„þV œÁº xÇþ vþzþ™þ™y”Ä!Ýþ !îî,“þ „þöìîûyÐ ¢%¡ì› î,_y„þyîû ‰þy„þ!“þîû öë ö„þy˜ îÄyöì¢îû ¢yöìþ™öìÇþ ‹vþü“þy
¼y›„þ !˜’Åëû „þöìîûyÐ 2+4

S…V ~„þ!Ýþ !˜öìîûÝþ ö†yœ„þ x %̃¦)þ!›„þ “þöìœ †!vþüöìëû ‰þœöì“þ íy„þöìœ “þyîû ö›yÝþ †!“þŸ!_« ç ÷îû!…„þ
†!“þŸ!_«îû x %̃þ™y“þ !˜’Åëû „þöìîûyÐ 4

3Ð S„þV ö„þy˜ !˜öìîûÝþ ö†yœöì„þîû x¦þÄhsþîû#’ ö„þy˜ !î¨%öì“þ ›£y„þ¡ì#Åëû !î¦þöìîîû îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ
6

S…V @ùÌöì£îû †!“þ ¢‚e«yhsþ ö„þþ™œyöìîûîû ¢)e=!œ !îî,“þ „þöìîûyÐ 4

4Ð S„þV ¢îûœ ö”yœ †!“þîû ¢‚Kþy ”yç ~î‚ ~îû xî„þœ ¢›#„þîû’!Ýþ †àþ˜ „þöìîûyÐ 2+4

S…V îÄy…Äyþ „þöìîûy éôôô (i) ›!¨“þ „þÁ™˜ ç (ii) þ™îûîŸ „þÁ™˜Ð 2+2

5Ð S„þV ‘l’ ÷”öì‡ÅÄîû ~„þ!Ýþ £yœ„þy „þÄy˜!Ýþ!œ¦þyöìîûîû ~„þ²Ìyhsþ ”,‘þü¦þyöìî xyîkþ ~î‚ xþ™îû ›%_«²Ìyöìhsþ

W ¦þyîû ë%_« „þîûy £œÐ ö”…yç öë ú ›%_«²Ìyöìhsþîû xî˜›öì˜îû îûy!Ÿ›yœy
3

23
Wl
YAk

–

öë…yöì̃  þ™”=!œ “þyöì”îû ßþºy¦þy!î„þ xíÅ î£˜ „þöìîûÐ 8

S…V ‘l’ ÷”öì‡ÅÄîû ~î‚ ‘r’ îÄy¢yöì•Åîû ~„þ!Ýþ !˜öìîûÝþ ö‰þyöì̂ îû òîÄîîû“þ ”,‘þü“þyóîû ¢‚Kþy ”yçÐ 2
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6Ð S„þV ö„þy˜ “þîûöìœîû þ™,ÛþÝþy˜ ç þ™,ÛþŸ!_«îû ¢‚Kþy ”yçÐ 2+2

S…V ‘r’ îÄy¢yì•Å !î!ŸÜT ö„þy˜ ¢%¡ì› ÷„þ!Ÿ„þ ˜öìœîû ›öì•Ä T þ™,ÛþÝþy˜ ç ‡˜öìcîû ö„þy˜ “þîûöìœîû
÷„þ!Ÿ„þ vþzÍÔÁºöì̃ îû îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ 6

7Ð S„þV þ™)îÅŸ“Åþ=!œ vþzöìÍÔ… „þöìîû ö„þy˜ ¢îû& ˜öìœîû !¦þ“þîû !”öìëû ¢yw “þîûöìœîû ²Ìîyöì£îû þ™ëû¢%œ# ¢›#„þîû’
²Ì!“þÛþy „þöìîûyÐ 5

S…V îyîû̃ vþzœ#îû vþzþ™þ™y”Ä!Ýþ !îî,“þ „þîû ç ²Ì›y’ „þöìîûyÐ 5

8Ð S„þV †Äy¢#ëû ›y•Äöì› x %̃÷ì”‡ÅÄ “þîûöìDîû !îhßþyöìîûîû öÇþöìe “þyîû öîöì†îû îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ !˜vþzÝþ˜
ç œÄy²Õy¢ ~£z îûy!Ÿ!Ýþ !„þ¦þyöìî þ™!îû›y!‹Å“þ „þöìîû̃ Ú 5

S…V ~„þ!Ýþ !ßþiîû ›y•Äöì› ~„þ‹˜ !ßþiîû ö×y“þyîû !”öì„þ ~„þ!Ýþ Ÿöì·îû vþzê¢ †!“þŸ#œ £öìœ „þÁ™yöìBþîû
öë xyþ™y“þ þ™!îûî“Åþ˜ £ëû “þyîû îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ 5

9Ð S„þV òöîœó ç òšþ˜ó ~„þ„þ ”%!Ýþîû ¢‚Kþy ”yçÐ ~„þ!Ýþ xöì„ÅþßþTÉy öíöì„þ !˜†Å“þ Ÿöì·îû “þ#îÊ“þy hßþîû
(loudness level) £œ 2.5 ¢˜ (sone)Ð ú Ÿöì·îû þ™îû› ²ÌyîöìœÄîû ›y˜ !˜’Åëû „þîûÐ ö”çëûy

xyöìŠé 12 2
0 10I W m Ð 2+3

S…V ×îöì’y_îû “þîûD !„þÚ ~îû „þöìëû„þ!Ýþ îÄî£yîû öœ…Ð 2+3

–––––––––––


