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

2020

PHYSICS (General)
Paper Code : II - 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 : II - A
Full Marks : 15 Time : Thirty Minutes

Answer all the questions.

Choose the correct answer.

Each question carries 1
21  marks.

1. Calculate the r.m.s velocity of Hydrogen at N.T.P, given R=8.31×107 erg/degree/
mole, 2HM 

(A) 18.45 × 104 cm/sec

(B) 18.45 × 103 cm/sec

(C) 10.22 × 104 cm/sec

(D) 8.30 × 104 cm/sec

1Ð éN.T.Pôéö“þ £y£zöìvÈþyöì‹˜éôé~îû r.m.s. †!“þöìî† !˜’Åëû „þîû– Sö”çëûy xyöìŠé R=8.31×107 erg/
degree/mole 2HM  V

(A) 18.45 × 104 cm/sec

(B) 18.45 × 103 cm/sec

(C) 10.22 × 104 cm/sec

(D) 8.30 × 104 cm/sec

2. Which of the following is same for molecules of all gases at a given
temperature ?

(A) Mass

(B) Speed

(C) Momentum

(D) Kinetic Energy
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2Ð ~„þ!Ýþ ²Ì”_ “þyþ™›yeyîû ˜#öì‰þîû ö„þy ä̃ îûy!Ÿ!Ýþ ¢„þœ †Äy¢ x’%îû ‹˜Ä ¢›y˜ £öìî Ú

(A) ¦þîû

(B) o&!“þ

(C) ¦þîûöìî†

(D) †!“þŸ!_«

3. The molecular densities of two ideal gases are approximately the same. The
diameters of molecules of the two gases are 1  and 2  respectively. If 1
and 2  be the corresponding mean free paths respectively, which of the
following relation is true ?

(A) 1 1

2 2

 


 
(B) 11

2 2




 

(C) 1 2

2 1

 


 
(D) 21

2 1




 

3Ð ”%!Ýþ xy”ŸÅ †Äyöì¢îû xy’!î„þ ‡˜c ö›yÝþy›%!Ýþ ~„þ£zÐ “þyöì”îû x’%=!œîû îÄy¢ ëíye«öì› 1
~î‚ 2  ~î‚ †vþü ›%_« þ™í 1 ~î‚ 2 £öìœ– !˜öìÁ¬y_« ö„þy ä̃ ¢Á™„Åþ!Ýþ ²Ìöìëy‹Ä £öìî Ú

(A) 1 1

2 2

 


 
(B) 11

2 2




 

(C) 1 2

2 1

 


 
(D) 21

2 1




 
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4. The efficiency of a Carnot engine is 100%. The temperature of the sink must
be —

(A) 0 K

(B) 273 K

(C) 0°C

(D) None of these

4Ð ~„þ!Ýþ „þyöì̃ Åy £z!Oöì̃ îû ”Çþ“þy 100%Ð !¢öìBþîû vþz¡Œ“þy £öìî éôôôé

(A) 0 K

(B) 273 K

(C) 0°C

(D) ö„þyöì̃ y!Ýþ£z ˜ëû

5. The angle of a prism of refractive index 1.5, is equal to its angle of minimum
deviation. The value of the angle of prism (in degrees) is —

(A) 41

(B) 82

(C) 62

(D) 31

5Ð 1.5 ²Ì!“þ¢îûyBþ !î!ŸÜT ~„þ!Ýþ !²Ì‹öì›îû !²Ì‹› ö„þy’– ˜)Ä˜“þ› ‰%þÄ!“þöì„þyöì’îû ¢›y˜Ð !vþ@ùÌ#
~„þöì„þ !²Ì‹› ö„þyöì’îû ›y˜é ôôôé

(A) 41

(B) 82

(C) 62

(D) 31
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6. A monochromatic light is incident on a glass slab from air. The reflected light
is found to be completely plane polarised. If the angle of incidence is about
57 degrees, the refractive index is nearly —

(A) 1.2

(B) 0.5

(C) 1.5

(D) 1.3

6Ð ~„þ!Ýþ ~„þî’Å# xyöìœy îyëû%›y•Ä› öíöì„þ ~„þ!Ýþ „¤þy‰þšþœöì„þîû çþ™îû xyþ™!“þ“þ £œÐ ö”…y ö†œ–
²Ì!“þ¢,“þ xyöìœy ¢Á™)’Å¦þyöìî ÷îû!…„þ ¢›î!“Åþ“þÐ xyþ™“þ˜ ö„þyöì’îû ›y˜ ²Ìyëû 57° £öìœ–
²Ì!“þ¢îûyöìBþîû ›y˜ ²Ìyëûé ôôôé

(A) 1.2

(B) 0.5

(C) 1.5

(D) 1.3

7. If a convex lens of focal length 24 cm (n=1.5) is totally immersed in water
(n=1.33), its focal length will be —

(A) 80 cm

(B) 48 cm

(C) 72 cm

(D) 96 cm

7Ð 24 cm öšþy„þy¢ ÷”‡ÅÄ !î!ŸÜT ~„þ!Ýþ vþz_œ öœªöì„þ (n=1.5) ‹öìœ (n=1.33) ¢Á™)’Åîû*öìþ™
!˜›!I“þ „þîûöìœ– “þyîû öšþy„þy¢ ÷”‡ÅÄ £öìî éôôôé

(A) 80 cm

(B) 48 cm

(C) 72 cm

(D) 96 cm
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8. Young’s Double slit experiment is first performed in air and then in a medium
other than air. It is found that 8th bright fringe in the medium coincides with
the 5th dark fringe in the air. The refractive index of the medium is nearly equal
to —

(A) 1.25

(B) 1.59

(C) 1.69

(D) 1.78

8Ð £zëû‚ ~îû !méôéöîû…y!Šéo þ™îû#Çþy!Ýþ ²Ìíöì› îyëû%›y•Äöì› ~î‚ þ™öìîû xþ™îû ~„þ!Ýþ ›y•Äöì› ¢Á™§¬
„þîûy £œÐ ö”…y ö†œ– xþ™îû ›y•Äöì›îû xÜT› vþzIµœ þ™!Ýþ– îyëû%›y•Äöì›îû þ™Mþé› xõþ„þyîû þ™!Ýþîû
çþ™îû ¢›yþ™!“þ“þ £ëûÐ xþ™îû ›y•Äöì›îû ²Ì!“þ¢îûyBþ S²ÌyëûVé ôôôé

(A) 1.25

(B) 1.59

(C) 1.69

(D) 1.78

9. For 1 m3 of material, the hysteresis loss will be minimum for —

(A) Soft iron

(B) Steel

(C) Cobalt Steel

(D) Silicon Steel

9Ð 1 m3þ ™”yöìíÅîû öÇþöìe– !£!ÞÝþ!îû!¢¢ Çþëû )̃Ä˜“þ› £öìî– ˜#öì‰þîû ö„þy ä̃ þ™”yöìíÅîû öÇþöìe éôôôé

(A) „¤þy‰þy öœy£y

(B) !ÞÝþœ

(C) ö„þyîyÎÝþ !ÞÝþœ

(D) !¢!œ„þ˜ !ÞÝþœ
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10. Magnetic susceptibility of a material is 1125.14 10 H m . The relative
permeability is given by —

(A) 25.14

(B) 1.002

(C) 12.56 × 10–7

(D) 0.98

10Ð ~„þ!Ýþ þ™”yöìíÅîû ö‰þïÁº„þ ö¦þ”Ä“þy 1125.14 10 H m Ð “þyîû xyöìþ™!Çþ„þ ö¦þ”Ä“þyîû ›y˜
£öìî ôôôé

(A) 25.14

(B) 1.002

(C) 12.56 × 10–7

(D) 0.98

———————
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P - I (1+1+1) G / 20 (N)

2020

PHYSICS (General)
Paper Code : II - 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

[Heat and Thermodynamics]

1. (a) Deduce the relation : 21
3p mn C , where ‘p’ is the pressure exerted by

a gas and other terms are usual. 5

(b) At what temperature will the rms velocity of a gas be half its value at
0°C ? 5

2. (a) Represent the process of Carnot cycle in an indicator diagram and hence
obtain an expression for the efficiency of the cycle. 2+5

(b) State the first and second laws of thermodynamics. 3

3. (a) 20 gm of Hydrogen gas at 27°C is compressed to 1
4 th of the original

volume. Find the work done. 4

(b) Show that for an adiabatic transformation of an ideal gas 1 const.TV   
6
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Group - B

[Geometrical and Physical Optics]

4. (a) State Fermat’s principle and deduce the laws of refraction from it. 1+5

(b) Find the condition of achromatism of two thin coaxial lenses of the same
material separated by a distance in air. 4

5. (a) A transmission grating has 5000 lines/cm. If the sodium light of wavelength
6000 Å is used, calculate the highest order of principal maxima. 4

(b) What is polarisation of light? Explain how Nicol prism acts as polariser.
1+5

Group - C

[Magnetostatics]

6. (a) Deduce an expression for the couple acting on a magnet freely suspended
in a uniform magnetic field ? 5

(b) Define magnetic induction  B


 and intensity of magnetisation  M


 for a

ferromagnetic sample. Derive a relation between permeability    and

susceptibility    of a magnetic substance. 2+3

7. (a) A short bar magnet of length ‘2L’ and magnetic moment M


 is placed
along X-axis. Find an expression for the magnetic field at a distance x
from the centre of the magnet, when x > L. Discuss the case when x >>L.

3+1

(b) Define the three elements of geo-magnetism. 6
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îDy %̃îy”

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

Group - A

[Heat and Thermodynamics]

1Ð S„þV †Äyöì¢îû öÇþöìe 21
3p mn C ¢›#„þîû’!Ýþ ²Ì!“þÛþy „þîû– öë…yöì̃ ‘p’ £œ †Äy¢ myîûy

²Ìë%_« ‰þyþ™ ~î‚ îy„þ# þ™”=!œ ²Ì‰þ!œ“þ xíÅî£Ð 5

S…V éö„þy ä̃ vþz¡Œ“þyëû ~„þ!Ýþ †Äyöì¢îû r.m.s †!“þöìî† “þyîû 0°Côé~îû r.m.s. †!“þöìîöì†îû
xöì•Å„þ £öìîÚ 5

2Ð S„þV ~„þ!Ýþ „þyöì’Åy ‰þöìe«îû þ™kþ!“þ=!œöì„þ ~„þ!Ýþ !˜öì”ÅŸ„þ ‰þöìe« ²Ì„þyŸ „þîû ~î‚ ö¢…y˜
öíöì„þ ~£z ‰þöìe«îû „þ›Å”Çþ“þy !˜’Åëû „þöìîûyÐ 2+5

S…V “þyþ™ †!“þ!î”Äyîû ²Ìí› ~î‚ !m“þ#ëû ¢)e !îî,“þ „þöìîûyÐ 3

3Ð S„þV 27°C vþz¡Œ“þyîû 20 gm £y£zöìvÈþyöì‹˜ †Äyöì¢îû xyëû“þ˜– “þyîû ²Ìyîû!½þ„þ xyëû“þöì̃ îû
1
4  x‚öìŸ ¢B%þ!‰þ“þ „þîûy £œÐ „,þ“þ„þyöìëÅîû ›y˜ !˜’Åëû „þöìîûyÐ 4

S…V é~„þ!Ýþ xy”ŸÅ †Äyöì¢îû îû&kþ“þyþ™#ëû þ™!îûî“Åþöì̃ îû öÇþöìe ö”…yç öë– 1TV    •Ê&î„þÐ
6

Group - B

[Geometrical and Physical Optics]

4Ð S„þV šþy›ÅyöìÝþîû ¢)e!Ýþ !îî,“þ „þöìîûy ~î‚ ö¢…y˜ öíöì„þ ²Ì!“þ¢îûöì’îû ¢)e ²Ì!“þþ™y”˜ „þöìîûyÐ
1+5

S…V é~„þ£z þ™”yíÅ myîûy !˜!›Å“þ ”%!Ýþ ¢›yÇþ#ëû öœöìªîû xîy Å̃ (achromatic) £çëûyîû Ÿ“Åþ
!˜’Åëû „þöìîûyÐ 4
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5. S„þV ~„þ!Ýþ xþ™î“Åþ˜ ö@ùÌ!Ýþ‚éôé~ 5000 œy£z̃ /ö¢!› xyöìŠéÐ 6000 Å “þîûD÷ì”‡ÅÄ !î!ŸÜT
ö¢y!vþëûy› xyöìœy îÄî£*“þ £öìœ– ¢öìîÅyF‰þ „þ“þ e«öì›îû ›%…Ä vþzIµœ þ™!Ýþ ö”…y ëyöìî Ú

4

S…V éxyöìœyîû ¢›î“Åþ˜ îœöì“þ !„þ öîyöìGþy Ú ¢›î“Åþ„þ !£öì¢öìî !˜öì„þyœ !²Ì‹› !„þ¦þyöìî
„þy‹ „þöìîû xyöìœy‰þ˜y „þöìîûyÐ 1+5

Group - C

[Magnetostatics]

6Ð S„þV ~„þ!Ýþ ¢%¡ì› ö‰þïÁº„þöìÇþöìe ›%_«¦þyöìî !ßþi“þ ‰%þÁºöì„þîû çþ™îû !e«ëûyŸ#œ möì̈ µîû îûy!Ÿ›yœy
!˜’Åëû „þöìîûyÐ 5

S…V é~„þ!Ýþ xëûöìØþïÁº„þ þ™”yöìíÅîû öÇþöìe– ö‰þïÁº„þ xyöìîŸ  B


 ~î‚ ‰%þÁº„þ˜ ²ÌyîœÄ

M


éôé~îû ¢‚Kþy ”yçÐ þ™”yöìíÅîû ‰þîû› ö¦þ”Ä“þy   ~î‚ ö‰þïÁº„þ@ùÌy£#“þy   ôé~îû
›öì•Ä ¢Á™„Åþ!Ýþ ²Ì!“þÛþy „þöìîûyÐ 2+3

7Ð S„þV X xÇþ îîûyîîû 2L ÷”öì‡ÅÄîû ~î‚ M


éö‰þïÁº„þ¼y›„þ !î!ŸÜT ~„þ!Ýþ Ç%þo ”[þ ‰%þÁº„þ
îûy…y xyöìŠéÐ ~£z ‰%þÁºöì„þîû ö„þw öíöì„þ x ”)îûöìc ö‰þïÁº„þ ²ÌyîöìœÄîû îûy!Ÿ›yœy !˜’Åëû
„þöìîûy– ë…˜ x >LÐ

x >>L £öìœ !„þ £öìî !˜öì”ÅŸ „þöìîûyÐ 3+1

S…V é¦)þéôé‰%þÁº„þöìcîû !“þ˜!Ýþ vþzþ™y”yöì̃ îû ¢‚Kþy ”yçÐ 6

———————


