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

2020

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

Choose the correct answer.

Each question carries 3 marks.

1. As an object approaches the speed of light, its mass becomes —

(A) Zero

(B) Double

(C) Remains same

(D) Infinite

1Ð ö„þy˜ç îlßþîû †!“þ xyöìœyîû †!“þîû „þyŠéy„þy!Šé ëyçëûyîû ¢öìD ¢öìD îlßþ!Ýþîû ¦þîû öë¦þyöìî
þ™!îûî!“Åþ“þ £ëû “þy £œ éôôôé

(A) Ÿ)̃ Ä £ëû

(B) !m=’ £ëû

(C) ~„þ£z íyöì„þ

(D) x¢#› £ëû

2. Which of the following spectral series falls within the visible range of
electromagnetic radiation?

(A) Lyman series

(B) Balmer series

(C) Paschen series

(D) Fund series
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2Ð !˜Á¬!œ!…“þ î’Åyœ# !¢!îûöì‹îû ö„þy˜!Ýþ “þ!vþüê ö‰þïÁº„þ#ëû !î!„þîûöì’îû ”,ŸÄ›y˜ þ™!îû¢öìîûîû ›öì•Ä
þ™öìvþü éôôôé

(A) öœ›Äy˜ ö×!’

(B) îy›yîû ö×!’

(C) þ™ÄyöìŸ˜ ö×!’

(D) šþyuþ ö×!’

3. It is given for the azimuthal quantum number 1 = 3, the total number of different
possible values of the magnetic azimuthal quantum number, ml is —

(A) 3

(B) 7

(C) 4

(D) 5

3Ð ²Ì”_ ~!‹›%íyœ ö„þyëûyrÝþy› ¢‚…Äy 1 = 3éôé~îû ‹˜Ä– ö‰þïÁº„þ#ëû ~!‹›%íyœ ö„þyëûyrÝþy› ¢‚…Äyîû
!î!¦þ§¬ ¢½þyîÄ ›yöì̃ îû ö›yÝþ ¢‚…Äy!Ýþ £öìî éôôôé

(A) 3

(B) 7

(C) 4

(D) 5

4. The packing fraction of the fcc structure is —

(A) 52%

(B) 68%

(C) 94%

(D) None of these
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4Ð fcc ö„þœyöì¢îû þ™Äy!„þ‚ ¦þ@Ày‚öìŸîû ›y˜ éôôôé

(A) 52%

(B) 68%

(C) 94%

(D) ö„þyöì̃ y!Ýþ£z ˜ëû

5. For a given nuclear reaction —

238 4
92 2 X He Y

The resulting nucleus is —

(A) 234
92 Y

(B) 235
90 Y

(C) 242
90 Y

(D) 234
90 Y

5Ð ²Ì”_ !˜vþz!„Ïþëû !î!e«ëûy éôôôé

238 4
92 2 X He Y

ö“þ vþzêþ™§¬ !˜vþz!„Ïþëûy¢ (Y) !˜öì‰þîû ö„þy˜!ÝþÚ

(A) 234
92 Y

(B) 235
90 Y

(C) 242
90 Y

(D) 234
90 Y

——————
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P - II (1+1+1) G / 20 (N) SUP

2020

PHYSICS (General)
Paper Code : V-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. Describe briefly the Michelson-Morley experiment (Calculations not required).
Write down the main postulates of the special theory of relativity. 6+4

2. Show that 2 2 2 2 2  x y z c t  remains invariant under Lorentz transformation.
Calculate the amount of energy generation by destroying 1 gm of substance
completely. 6+4

3. State the postulates of Bohr’s theory in atomic physics. Using Bohr’s theory,
show that total energy of an electron at n-th energy level in hydrogen atom
can be expressed as

2
13.6 . eV
n

5+5

4. Find out the relation between half life and average life of a radioactive substance.
Deduce the law of successive disintegration for the following decay process.

1 2  P Q R 5+5

5. Describe briefly the construction and working principle of cyclotron. Find out
an expression for cyclotron frequency. 6+4

6. Describe briefly the method of finding electronic charge with the help of
Millikan’s oil drop experiment. What is meant by specific charge of electron?

7+3
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7. State de-Broglie’s hypothesis. Find out energy eigen values for a particle of
mass m confined in an infinite potential well of finite width a. 3+7

8. Show that the change of wavelength between incident wave and scattered wave

in Compton scattering is given by  
0

1 cos ,   h
m c  where the symbols

have their usual meaning. Discuss the differences between Compton scattering
and Raman scattering. 6+4

9. Write down major differences among dia-, para- and ferro-magnetic materials.
State Brag’s diffraction law and hence establish the relation 2 sin .  d n

5+5

îDy˜%îy”

öë ö„þyöì̃ y !“þ˜!Ýþ ²ÌöìÙÀîû vþz_îû ”yçÐ

1. Michelson-Morley þ™îû#Çþy ¢‚öìÇþöìþ™ öœ… S†’˜y ö”…yöì̃ yîû ²Ìöìëûy‹˜ ö˜£zVÐ !îöìŸ¡ì
xyöìþ™!Çþ„þ“þyîyöì”îû ›)œ ²Ì!“þþ™y”Ä=!œ öœ…Ð 6+4

2. ö”…yç öë– öœyöìîûO îû*þ™yhsþöìîûîû þ™öìîû 2 2 2 2 2  x y z c t îûy!Ÿ›yœy!Ýþ xþ™!îûî!“Åþ“þ íyöì„þÐ
~„þ @ùÌy› þ™!îû›y’ îlßþ ¢Á™)’Å •¹‚¢ £öìœ !„þ þ™!îû›y’ Ÿ!_« vþzêþ™§¬ £öìîÚ 6+4

3. öîyöìîûîû þ™îû›y’% “þöì_î́û ›)œ ßþº#„þyëÅ=!œ öœ…Ð öîyöìîûîû þ™îû›y’% “þöì_î́û ¢y£yöìëÄ ö”…yç

öë £y£zöìvÈþyöì‹˜ þ™îû›y’%îû n “þ› „þöìÇþ £zöìœ„þÝþÆöì̃ îû ö›yÝþ Ÿ!_«îû þ™!îû›y’ 2
13.6
n  £zöìœ„þÝþÆ̃

ö¦þyÎÝþÐ 5+5

4. ö“þ‹!ßþ;þëû ö›ïöìœîû †vþü xyëû% ~î‚ x•Å xyëû%îû ›öì•Ä ¢Á™„Åþ ²Ì!“þÛþy „þîûÐ !˜Á¬!œ!…“þ e«›
!î!e«ëûyîû öÇþöìe !î‡Ýþöì̃ îû ¢)e ²Ì!“þÛþy „þîûÐ 5+5

1 2  P Q R Sßþiyëû#V

5. ¢y£zöì„ÏþyÝþÆ˜éôé~îû †àþ˜ ~î‚ „þyëÅ²Ì’yœ# ¢‚öìÇþöìþ™ xyöìœy‰þ˜y „þîûÐ ¢y£zöì„ÏþyÝþÆ˜ „þÁ™yöìBþîû
îûy!Ÿ›yœy ²Ì!“þÛþy „þîûÐ 6+4
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6. !›!œ„þyöì̃ îû ÷“þœ !î¨% þ™îû#Çþyîû ¢y£yöìëÄ £zöìœ„þÝþÆöì̃ îû xy•y˜ !˜’Åöìëûîû þ™kþ!“þ!Ýþ ¢‚öìÇþöìþ™
öœ…Ð £zöìœ„þÝþÆöì̃ îû xyöìþ™!Çþ„þ xy•y˜ îœöì“þ !„þ öîyGþyëûÚ 7+3

7. !”éôéîÊ†!œ ²Ì„þÒ!Ýþ !îî,“þ „þîûÐ m ¦þöìîûîû ~„þ!Ýþ „þ’y a ²Ìßþi !î!ŸÜT ~î‚ x¢#› †¦þ#îû“þyîû
~„þ›y!e„þ !î¦þî „)þöìþ™îû ›öì•Ä xyöìŠé– „þ’y!Ýþîû Ÿ!_«hßþîû=!œîû îûy!Ÿ›yœy ²Ì!“þÛþy „þîûÐ

3+7

8. ö”…yç öë– „þÁ™Ýþ˜ !îöìÇþöìþ™îû šþöìœ xyþ™!“þ“þ ~î‚ !î!Çþ® “þîûöìDîû “þîûD ÷”öì‡ÅÄîû þ™yíÅ„þÄ–

 
0

1 cos ,   h
m c  öë…yöì̃  !‰þ£«=!œ ²Ì‰þ!œ“þ xíÅ î£˜ „þöìîûöìŠéÐ „þÁ™Ýþ˜ !îöìÇþþ™

~î‚ îû›˜ !îöìÇþöìþ™îû ›öì•Ä þ™yíÅ„þÄ xyöìœy‰þ˜y „þîûÐ 6+4

9. !“þîû¢‰%þÁº„þ– xëû¢‰%þÁº„þ ~î‚ þ™îûy‰%þÁº„þ þ™”yöìíÅîû ›öì•Ä ›)œ þ™yíÅ„þÄ=!œ xyöìœy‰þ˜y „þîûÐ îÊyöì†îû
xþ™î“Åþ˜ ¢)e !îî,“þ „þîû ~î‚ 2 sin  d n ¢Á™„Åþ!Ýþ ²Ì!“þÛþy „þîûÐ 5+5


