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

2020

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

Answer all the questions.

Choose the correct answer.

Each question carries 1
21  marks.

1. Stokes lines are found in —

(A) Raman effect

(B) Photoelectric effect

(C) Compton effect

(D) None of the above

1Ð éöÞÝþy„þ¢ä ~îû œy£z̃  ö”…y ëyëûé ôôôé

(A) îû›’ !e«ëûyîû öÇþöìe

(B) xyöìœy„þ “þ!vþüê !e«ëûyîû öÇþöìe

(C) „þÁ™Ýþ˜ !e«ëûyîû öÇþöìe

(D) vþzþ™öìîûîû ö„þyöì̃ y!Ýþ£z ˜ëû

2. X rays are —

(A) Electromagnetic waves

(B) Mechanical waves

(C) Like sound waves

(D) Vibrational waves

2Ð X- îû!ÙÂ £œé ôôôé

(A) “þ!vþüê ‰%þÁº„þ#ëû “þîûD

(B) ëy!sþf„þ “þîûD

(C) Ÿ· “þîûD

(D) „þÁ™˜ “þîûD
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3. Bragg’s X-ray diffraction formula is —

(A) 22d sin n  

(B) 2dsin n  

(C) 2 sin nd  

(D) sin d  

3Ð îÊÄy†äéôé~îû X- îû!ÙÂ xþ™î“Åþ˜ ¢‚e«yhsþ ¢)e!Ýþ £öìœy éôôôé

(A) 22d sin n  

(B) 2dsin n  

(C) 2 sin nd  

(D) sin d  

4. Stable elements may also have isotopes. This was proved by —

(A) J. P. Thomson

(B) J. J. Thomson

(C) P. J. Thomson

(D) None of them

4Ð òò¢%!ßþi“þ ö›ïœ=!œîûç xy£zöì¢yöìÝþyþ™ íy„þöì“þ þ™yöìîûóóéôôôé ~!Ýþ ²Ì›y’ „þöìîû!Šéöìœ˜ éôôôé

(A) J. P. Thomson

(B) J. J. Thomson

(C) P. J. Thomson

(D) vþzþ™öìîûîû ö„þ££z ˜˜
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5. If 1 eV transformed to work, the amount of energy obtained will be —

(A) 1.5 × 10–19 Joule

(B) 1.7 × 10–19 Joule

(C) 1.6 × 10–19 Joule

(D) infinity

5Ð 1 ev ö„þ „þyöìëÅ îû*þ™yhsþ!îû“þ „þîûöìœ– ²Ìy® Ÿ!_«îû þ™!îû›y’ £öìî éôôôé

(A) 1.5 × 10–19 Joule

(B) 1.7 × 10–19 Joule

(C) 1.6 × 10–19 Joule

(D) x¢#›

6. Percentage of free space in a body centred cubic unit cell is —

(A) 32%

(B) 34%

(C) 28%

(D) 20%

6Ð ~„þ!Ýþ BCC ö„þœyöì¢ ›%_« xMþéöìœîû þ™!îû›y’ Ÿ“þ„þîûy ôôôé

(A) 32%

(B) 34%

(C) 28%

(D) 20%
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7. Packing fraction for FCC lattice is —

(A) 68%

(B) 38%

(C) 22%

(D) 74%

7Ð FCC ö„þœyöì¢îû öÇþöìe þ™Äy!„þ‚ ¦þ@Ày‚öìŸîû ›y˜ éôôôé

(A) 68%

(B) 38%

(C) 22%

(D) 74%

8. According to Pauli’s exclusion principle, the maximum number of electrons that
can be accommodated in an orbit of principal quantum number ‘n’ is —

(A) 2n

(B) 2n2

(C) 2n3

(D) None of these

8Ð þ™yvþz!œîû xþ™î‹Å̃  ˜#!“þ x %̃¢yöìîû ‘n’- ö„þyëûyrÝþy› ¢‚…Äy!î!ŸÜT ~„þ!Ýþ „þöìÇþ ¢îÅy!•„þ öë
þ™!îû›y’ £zöìœ„þÝþÆ̃  íy„þöì“þ þ™yöìîû– “þy £œ ôôôé

(A) 2n

(B) 2n2

(C) 2n3

(D) ö„þyöì̃ y!Ýþ£z ˜ëû
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9. In a p-type semiconductor the minority charge carriers are —

(A) protons

(B) holes

(C) electrons

(D) neutrons

9Ð ~„þ!Ýþ p-éÝþy£zþ™ x•Åþ™!îûîy£#îû öÇþöìe ¢‚…Äyœ‡% xy•y˜ îy£„þ éôôôé

(A) ö²ÌyÝþ˜

(B) ö£yœä

(C) £zöìœQÉ˜

(D) !˜vþzÝþÆ̃

10. n-type germanium is obtained by doping intrinsic germanium with —

(A) Phosphorus

(B) Aluminium

(C) Boron

(D) Gold

10Ð !îÖkþ ‹yöì›Å!˜ëûy› öíöì„þ n-éÝþy£zþ™ ‹yöì›Å!˜ëûy› þ™yçëûy ëyöìî– öë!Ýþ övþy!þ™‚ „þîûöìœ– “þy
£öìœy ôôôé

(A) šþ¢šþîûy¢

(B) xÄyœ%!›!˜ëûy›

(C) öîyîû˜

(D) ö¢y˜y

———————
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P - II (1+1+1) G / 20 (N)

2020

PHYSICS (General)
Paper Code : V - 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

[Special Theory of Relativity]

1. (a) What was the objective of the Michelson-Morley’s experiment ? Prove that
2E mc  using the relativistic mass variation expression. 2+4

(b) Estimate the minimum energy of a - ray photon in MeV, which can
produce an electron-positron pair. Given : rest mass of an electron

319.11 10  kg; 131 1.6 10MeV   joule. 4

2. (a) What is proper length ? Find the expression of length contraction. 2+5

(b) At what speed will the mass of a particle be doubled of its rest mass ?
3

Group - B

[Atomic and Nuclear Physics]

3. (a) With necessary theory discuss briefly Thomson’s method of the
measurement of specific charge of an electron. 7

(b) Define nuclear binding energy and packing fraction. 3
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4. (a) Give the theory of a cyclotron and discuss its operation. 6

(b) If 1.00785 , 1.00866p nm u m u   and 4.00274m u  , estimate the
binding energy of 4 He  nucleus. Take 1 931.2u MeV . 4

Group - C

[Solid State Physics and Elementary Quantum Mechanics]

5. (a) Establish Bragg’s Law of X-ray diffraction with a labelled diagram. 4

(b) Distinguish between diamagnetic, paramagnetic and ferromagnetic materials.
6

6. What is Compton effect ? Find an expression for the Compton shift of a high
frequency photon. Estimate the ‘Compton wavelength’.

Given : 34 31
06.62 10 J.S.; 9.11 10 kgh m     . 2+5+3

7. (a) Write down the time dependent Schrodinger’s equation. From this, establish
the time independent Schrodinger’s equation. 2+4

(b) Write down Einstein’s photoelectric equation, explaining the terms. 4

îDy %̃îy”

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

Group - A

[Special Theory of Relativity]

1Ð S„þV ›y£zöì„þœ¢ä̃ éôé›îûöìœäîû þ™îû#Çþyîû vþzöìjŸÄ !„þ !Šéœ Ú ¦þöìîûîû xyöìþ™!Çþ„þ þ™!îûî“Åþöì̃ îû ¢)e

îÄî£yîû „þöìîû 2E mc ¢)e!Ýþ ²Ì›y’ „þöìîûyÐ 2+4
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S…V é£zöìœ„þÝþÆ̃ éôéþ™!‹ÝþÆ̃  ö‹yvþüä ¢,!ÜT „þîûöì“þ ¢Çþ› ~„þ!Ýþ - îû!ÙÂ öšþyÝþöì̃ îû )̃Ä˜“þ› Ÿ!_«

„þ“þ £öìî !˜’Åëû „þöìîûyÐ ö”çëûy xyöìŠé ­ £zöìœ„þÝþÆöì̃ îû !ßþiîû ¦þîû 319.11 10  ö„þ!‹—
131 1.6 10MeV   ‹%œÐ 4

2Ð S„þV òò²Ì„,þ“þ ÷”‡ÅÄóó !„þ Ú ÷”‡ÅÄ ¢‚öì„þy‰þ˜éôé~îû îûy!Ÿ›yœy !˜’Åëû „þöìîûyÐ 2+5

S…V ö„þy ä̃ o&!“þöì“þ ~„þ!Ýþ „þ’yîû ¦þîû– “þyîû !ßþiîû ¦þöìîûîû !m=’ £öìîÚ 3

Group - B

[Atomic and Nuclear Physics]

3Ð S„þV ²Ìöìëûy‹˜#ëû “þ_´ ¢£„þyöìîû– £zöìœ„þÝþÆ˜éôé~îû xyöìþ™!Çþ„þ xy•y˜ !˜’Åöìëûîû í›¢öì˜îû
þ™kþ!“þ!Ýþ ¢‚öìÇþöìþ™ xyöìœy‰þ˜y „þöìîûyÐ 7

S…V é!˜vþz!„Ïþëû îõþ˜Ÿ!_« ~î‚ þ™Äy!„þ‚ ¦þ@Ày‚öìŸîû ¢‚Kþy ”yçÐ 3

4Ð S„þV ¢y£zöì„ÏþyÝþÆ̃ ôé~îû ²Ìöìëûy‹˜#ëû “þ_ ́ ~î‚ „þyëÅ²Ì’yœ# xyöìœy‰þ˜y „þöìîûyÐ 6

S…V é 1.00785 , 1.00866p nm u m u  ~î‚ 4.00274m u  £öìœ 4 He
!˜vþz!„Ïþëûyöì¢îû îõþ˜Ÿ!_« !˜’Åëû „þöìîûy 1 931.2u MeV Ð 4

Group - C

[Solid State Physics and Elementary Quantum Mechanics]

5Ð S„þV !‰þ!£«“þ !‰þe ¢£„þyöìîû X-îû!ÙÂ xþ™î“Åþ˜ ¢‚e«yhsþ îÊÄy†äéôé~îû ¢)e!Ýþ ²Ì!“þÛþy „þöìîûyÐ
4

S…V é!“þîûöìØþïÁº„þ– þ™îûyöì‰þïÁº„þ ~î‚ xëûöìØþïÁº„þ þ™”yöìíÅîû ›öì•Ä þ™yíÅ„þÄ !˜îû*þ™’ „þöìîûyÐ
6

6Ð òò„þÁ™Ýþ˜ !e«ëûyóó !„þ Ú ~„þ!Ýþ vþzF‰þ „þÁ™yBþ !î!ŸÜT öšþyÝþöì̃ îû „þÁ™Ýþ˜ ¢îû’éôé~îû îûy!Ÿ›yœy
!˜’Åë û  „þö ìî ûyÐ ò„þÁ™Ýþ˜ “þî ûD÷ ì”ö ì‡ ÅÄî ûó ›y˜ !˜’Åë û „þö ìî ûyÐ Sö”çëûy xyö ìŠ é

34 31
06.62 10 J.S.; 9.11 10 kgh m     V 2+5+3

.
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7Ð S„þV ¢›ëû !˜¦Åþîû (time dependent) ö×y!vþ‚†yîûéôé~îû ¢›#„þîû’!Ýþ öœöì…yÐ ö¢…y˜ öíöì„þ
¢›ëû !˜îûöìþ™Çþ (time independent) ö×y!vþ‚†yîûé ¢›#„þîû’!Ýþ ²Ì!“þÛþy „þöìîûyÐ

2+4

S…V ²Ìöì“þÄ„þ!Ýþ þ™” îÄy…Äy „þöìîû– xy£z̃ ÞÝþy£z̃ éôé~îû xyöìœy„þ“þ!vþüê ¢›#„þîû’!Ýþ öœöì…yÐ
4

———————


