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

2020

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

[New Syllabus]

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

Answer all the questions.

Choose the correct answer.

Each question carries 1
21  marks.

1. The dimension of gravitational constant is —

(A) [M L T2]

(B) [M L–1 T–2]

(C) [M–1 L3 T–2]

(D) [M–1 L2 T–3]

1Ð ›£y„þ¡ì#Åëû •Ê&î„þ (G) ~îû ›yey £œéôôôé

(A) [M L T2]

(B) [M L–1 T–2]

(C) [M–1 L3 T–2]

(D) [M–1 L2 T–3]

2. If the earth suddenly contracts to half of its present radius, the Day will then
be of —

(A) 6 Hours

(B) 5 Hours

(C) 4 Hours

(D) 3 Hours

2Ð þ™,!íî# ë!” £àþyê ¢‚„%þ!‰þ“þ £öìëû xöì•Å„þ £öìëû ëyëû– “þ…˜ !”öì̃ îû ÷”‡ÅÄ £öìî éôôôé

(A) 6 Hours

(B) 5 Hours

(C) 4 Hours

(D) 3 Hours
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3. If a wire is elongated by 1 mm under a tension of 100 dyne; the work done
will be —

(A) 10 erg

(B) 2 erg

(C) 5 erg

(D) 5.5 erg

3Ð 100 vþy£z̃  Ýþy˜ ²Ìöìëûy† „þöìîû ö„þyöì̃ y “þyöìîûîû 1mm ÷”‡ÅÄ î,!kþ „þîûy £öìœ „,þ“þ„þyöìëÅîû ›y˜
£öìî éôôôé

(A) 10 erg

(B) 2 erg

(C) 5 erg

(D) 5.5 erg

4. The ratio of rate of flow of a liquid through two narrow tubes having radii of
cross-section in the ratio 2:1 and pressure difference of the ends in the ratio
1:2 will be —

(A) 8:1

(B) 1:8

(C) 1:4

(D) 4:1

4Ð ”%£z!Ýþ ¢îû& ˜öìœîû îÄy¢y•Åéôé~îû x %̃þ™y“þ 2:1 ~î‚ ”%£z ²Ìöìhsþîû ‰þyþ™ þ™yíÅ„þÄéôé~îû x %̃þ™y“þ 1:2
£öìœ vþz£yöì”îû !¦þ“þîû !”öìëû “þîûöìœîû ²Ìîyöì£îû £yöìîûîû x %̃þ™y“þ £öìî éôôôé

(A) 8:1

(B) 1:8

(C) 1:4

(D) 4:1
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5. The velocity of the progressive wave 6 sin 2
0.05 60

t xy      
 will be—

(A) 1100 cm/s

(B) 1100 m/s

(C) 1200 cm/s

(D) 1200 m/s

5Ð 6 sin 2
0.05 60

t xy       myîûy ²Ì„þy!Ÿ“þ ‰þœ“þîûöìDîû öî† £öìî éôôôé

(A) 1100 cm/s

(B) 1100 m/s

(C) 1200 cm/s

(D) 1200 m/s

6. 1 Decibel = how much Bel ?

(A) 10

(B) 1

(C) 100

(D) 0.1

6Ð 1 övþ!¢öìîœ = „þ“þ öîœ Ú

(A) 10

(B) 1

(C) 100

(D) 0.1
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7. What will be the angle of twist at the end of the wire of length L and radius
R when torque C is applied at one end, the other end being fixed ?

(A)
4

2
R

LC


 

(B) 4
2LC

R
 


(C) 4
2L
CR

 


(D) 4
4L
CR

 


7Ð L ÷”‡ÅÄ ~î‚ R îÄy¢y•Åéôé~îû ~„þ!Ýþ “þyöìîûîû ~„þ ²Ìyöìhsþ C Ýþ„Åþ ²Ìöìëûy† „þîûöìœ ë!” x˜Ä
²Ìyhsþ xyîkþ íyöì„þ “þy£öìœ “þyöìîûîû ö›y‰þvþü ö„þy’ S V £öìîé ôôôé

(A)
4

2
R

LC


 

(B) 4
2LC

R
 


(C) 4
2L
CR

 


(D) 4
4L
CR

 

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8.      ˆˆ ˆ3 2A i x y j y z k x z      


b is a solenoidal vector. The value of
b = —

(A) –2

(B) 2

(C) 3

(D) –3

8Ð      ˆˆ ˆ3 2A i x y j y z k x z      


b ~„þ!Ýþ ¢!œ˜ëûvþyœ ö¦þQîû— b éô é~îû ›y˜

£œ éôôôé
(A) –2

(B) 2

(C) 3

(D) –3

9. The time taken by a body to move through a frictionless tunnel passing through
the centre of the earth from one end to another end will be [radius = 6400
km and g = 9.8 m/s2] —

(A) 42 min. 19 sec.

(B) 21 min. 19 sec.

(C) 84 min. 38 sec.

(D) 84 sec.

9Ð þ™,!íî#îû ö„þw†y›# ‡¡ìÅ’£#˜ ¢%vþüöìDîû ›öì•Ä ö„þyöì̃ y îlßþîû ~„þ ²Ìyhsþ öíöì„þ x˜Ä ²Ìyöìhsþ öëöì“þ
¢›ëû œy†öìîéôôôé [îÄyé¢y•Å (radius) = 6400 km ç x!¦þ„þ¡ìÅ‹ cîû’ (g) = 9.8m/s2 ] ôôôé

(A) 42 min. 19 sec.

(B) 21 min. 19 sec.

(C) 84 min. 38 sec.

(D) 84 sec.
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10. The value of r
  is —

(A) 7

(B) 11

(C) 2

(D) 3

10Ð r
 

ôé~îû ›y˜ £œ éôôôé
(A) 7

(B) 11

(C) 2

(D) 3

———————
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P - I (1+1+1) G / 20 (N)

2020

PHYSICS (General)
Paper Code : I - B

[New Syllabus]

Full Marks : 30 Time : One Hour Thirty Minutes

The figures in the margin indicate full marks.

Answer three  questions taking one from each group.

Group - A

[Mechanics and Oscillations]

1. (a) A particle is moving on a plane with a velocity v  and acceleration a .
Find its radial and transverse components of that velocity and acceleration.

(b) Find the value of  nr r
  .  6+4

2. (a) Find moment of force about a point  ˆˆ ˆ2 4i j k   of the force represented

by  ˆˆ ˆ2 3i j k   acting through the point  ˆˆ ˆ2 3i j k   .

(b) Find an expression for the moment of inertia of a uniform solid cylinder
of mass M and length L about an axis passing through the centre of mass
of the cylinder and perpendicular to its own axis of symmetry. 4+6

3. (a) A particle is subjected to two mutually perpendicular simple harmonic
motions having same period but different amplitudes and phases. Show
that the resultant motion of the particle, in general, is elliptic.

(b) Establish the differential equation for a particle executing damped harmonic
motion. 6+4
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Group - B

[General Properties of Matter]

4. (a) Describe the “molecular theory” of surface tension of a liquid.

(b) Find the expression for excess pressure acting inside a curved membrane.
4+6

5. (a) Prove  3 1 2 ;Y K    where the symbols have their usual meaning in
elasticity.

(b) A small oil-drop is falling through air with terminal velocity 44 10 m s .

Given the coefficient of viscosity and density of oil as 5 21.8 10 Ns m
and 900 kg/m3 respectively, calculate the radius of the oil-drop ignoring
the density of air. 5+5

Group - C

[Waves and Acoustics]

6. (a) Prove that for a plane progressive sound wave, the intensity is directly
proportional to the square of the amplitude.

(b) Deduce an expression for the velocity of transverse sound waves in a
stretched string. 4+6

7. (a) If the length of a sonometer wire be doubled, how will you adjust the
tension such that the frequency of vibration of the wire remains the same ?

(b) Two sound waves having wavelengths 50 cm. and 50.5 cm. are making
6 beats per second in a gaseous medium. What is the velocity of sound
in that medium ?

(c) What is Doppler effect ? 4+4+2
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îDy %̃îy”

²Ìöì“þÄ„þ !î¦þy† öíöì„þ ~„þ!Ýþ „þöìîû ö›yÝþ !“þ˜!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

!î¦þy† éôé „þ
Sîœ!î”Äy ç „þÁ™˜V

1Ð S„þV ~„þ!Ýþ îlßþ„þ’y ¢›“þöìœ v †!“þöìî† ~î‚ a  cîû’ !˜öìëû †!“þŸ#œÐ £z£yîû †!“þöìî†
ç cîûöì’îû xîû#ëû ç x %̃²Ìßþi vþzþ™y‚Ÿ=!œ !˜’Åëû „þöìîûyÐ

S…V é  nr r
  ôé~îû ›y˜ !˜’Åëû „þöìîûyÐ 6+4

2Ð S„þV  ˆˆ ˆ2 3i j k   îœ!Ýþ  ˆˆ ˆ2 3i j k   !î¨% !”öìëû !e«ëûyŸ#œÐ  ˆˆ ˆ2 4i j k 

!î¨%îû ¢yöìþ™öìÇþ îœ!Ýþîû ¼y›„þ !˜’Åëû „þöìîûyÐ

S…V éö„þyöì̃ y !˜öìîûÝþ ö‰þyöì̂ îû ¦þîû M ~î‚ ÷”‡ÅÄ L ~î‚ ö‰þyˆ!Ýþ ¢%¡ì› ²ÌßþiöìFŠé” !î!ŸÜTÐ
ö‰þyˆ!Ýþ !˜‹ ²Ì!“þ¢y›Ä xöìÇþîû œÁº ~î‚ ¦þîûöì„þw†y›# ~„þ!Ýþ xöìBþîû ¢yöìþ™öìÇþ
‡%îûöìŠéÐ ‡)’Å̃  xöìÇþîû ¢yöìþ™öìÇþ ö‰þyˆ!Ýþîû ‹vþü“þy ¼y›„þ !˜’Åöìëûîû îûy!Ÿ›yœy vþzþ™þ™y”˜
„þöìîûyÐ 4+6

3Ð S„þV ¢›y˜ ö”yœ˜„þyœ !„þlsþ !¦þ§¬ !îhßþyîû ç ”Ÿyîû ”%£z!Ýþ ¢îûœ ö”yìœ†!“þ ~„þ!Ýþ „þ’yîû
vþzþ™îû þ™îûßþ™îû œÁºy!¦þ›%…# ”%£z!Ýþ !”öì„þ !e«ëûy „þîûöìŠéÐ ö”…yç öë „þ’y!Ýþîû œ!¸þ†!“þ
¢y•yîû’¦þyöìî vþzþ™î,_y„þyîûÐ

S…V é~„þ!Ýþ ¢îûœ ö”yœ†!“þîû xî„þœ ¢›#„þîû’ ²Ì!“þÛþy „þöìîûyÐ 6+4

!î¦þy† éôé …
Sþ™”yöìíÅîû ¢y•yîû’ •›ÅV

4Ð S„þV “þîûöìœîû þ™,ÛþÝþy˜éôé~îû x!hßc ¢‚e«yhsþ xy’!î„þ îÄy…Äy ”yçÐ

S…V éö„þyöì̃ y îe« “þîûœþ™,öìÛþîû (membrane) x¦þÄhsþöìîû x!“þ!îû_« ‰þyöìþ™îû îûy!Ÿ›yœy !˜’Åëû
„þöìîûyÐ 4+6
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5 S„þV ²Ì›y’ „þöìîûy  3 1 2 ;Y K   öë…yöì˜ !‰þ£«=!œ !ßþi!“þßþiyþ™„þ“þyëû ²Ì‰þ!œ“þ xöìíÅ
îÄî£*“þ £ëûÐ

S…V é~„þ!Ýþ Ç%þo ÷“þœéôé!î¨% 44 10 m s ²Ìyhsþ#ëû öî† !˜öìëû îy“þyöì¢îû ›öì•Ä !”öìëû

þ™vþüöìŠéÐ ë!” îy“þyöì¢îû ¢yw“þyBþ ~î‚ ö“þöìœîû ‡˜c ëíye«öì› 5 21.8 10 Ns m

~î‚ 900 kg/m3 £ëû “þy£öìœ ÷“þœéôé!î¨%îû îÄy¢y•Å „þ“þ Ú Sîy“þyöì¢îû ‡˜c
vþzöìþ™Çþ’#ëûVÐ 5+5

!î¦þy† éôé †
Sþ“þîûD ç Ÿ·!îKþy˜V

6Ð S„þV ²Ì›y’ „þöìîûy öë ö„þyöì̃ y ›y•Äöì› ‰þœ›y˜ ¢›“þœ “þîûD›%… !î!ŸÜT Ÿ·“þîûöìDîû ‹öì̃ Ä
Ÿöì·îû ²ÌyîœÄ “þîûöìDîû !îhßþyöìîûîû îöì†Åîû ¢yöìí ¢›y %̃þ™y!“þ„þÐ

S…V é~„þ!Ýþ Ýþy˜ „þîûy “þyöìîû ²Ìî£›y˜ !“þëÅ„þ Ÿ· “þîûöìDîû öîöì†îû îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ
4+6

7Ð S„þV ö„þyöì̃ y ¢öì˜y!›Ýþyîû “þyöìîûîû ÷”‡ÅÄ !m=’ „þîûöìœ Ýþy˜ !„þ¦þyöìî ¢›öìëy!‹“þ „þîûöì“þ
£öìî ëyöì“þ “þyöìîûîû „þÁ™yBþ xþ™!îûî!“Åþ“þ íyöì„þ Ú

S…V é50 cm. ~î‚ 50.5 cm. “þîûD÷ì”‡ÅÄ !î!ŸÜT ”%!Ýþ Ÿ·“þîûD ö„þyöì̃ y †Äy¢éôé~ ö¢öì„þöìuþ
6 !Ýþ ßþºîû„þöìÁ™îû (Beats) ¢,!ÜT „þöìîûÐ ú †Äy¢éôé~ Ÿöì·îû öî† „þ“þ £öìî !˜’Åëû „þöìîûyÐ

S†V vþþ™œyîû !e«ëûy îœöì“þ !„þ öîyöìGþy Ú 4+4+2

———————


