P-TI (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 [ie. (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.

Page : 1 of 11



NBoie DT &TaT (MCQ) T Treedl fewtiaet

o TEReiTa WS B KGR (Subject) AN R (1@, @EGCHH T, GEH
@38 @ 751 fovere 2||

TAzas — (T Paper II-A (MCQ) @3¢ III-B (Descriptive) |

Subject Code : |III|A|&|B

Subject Name :

o TR RSl A4 (MCQ) Tea fire za) Al o v < e
&g, FATF (A), (B), (C) 9% (D) F@ (MeT TR | AT ©F TaEd
F90F (A)/(B)/(C)/ (D) Fli® Rl oy w51 Tz Beasitd e
el
Trizae — W 1 997 89 0T Bed A W OR oIS 201

L—A

-%@memﬂﬁvw cﬁ%

Page : 2 of 11



Paper Code : V - A
Full Marks : 15 Time
Answer all the questions.
Choose the correct answer.

Each question carries 1% marks.

1. Stokes lines are found in —
(A) Raman effect
(B) Photoelectric effect
(C) Compton effect
(D) None of the above

S| GBI T e (Rl I —
(A) 9 ferE e

(B) wNtet ©fbe feme ¢wia
(C) T feme ¢Fi
(D) TR (AR 7

2. X rays are —

(A) Electromagnetic waves
(B) Mechanical waves
(C) Like sound waves

(D) Vibrational waves
31 X- A 2o —

(A) OfSR PRI o5t

(B) AfF wa%t

(C) *R7 o2

(D) i ot

: Thirty Minutes
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3. Bragg’s X-ray diffraction formula is —
(A) 2d*sin6=n\
(B) 2dsin0=nA\
(C) 2sin6=ndA
(D) sinB=dA

© | Fio-9F X- I oS T GG 2 —
(A) 2d*sin®=n\
(B) 2dsin®=nA
(C) 2sin6=ndr
(D) sin®=dA

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

81 “fFe (Tereferme SREMGIA APCe AIE"— @b 2= FAReET" —
(A) J. P. Thomson
(B) J. J. Thomson
(C) P. J. Thomson

(D) THER (28 =
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5. If 1 eV transformed to work, the amount of energy obtained will be —
(A) 1.5 x 107" Joule
(B) 1.7 x 107 Joule
(C) 1.6 x 107" Joule
(D) infinity
€| 1ev (& Y wmolEfe F0e, 2lie =ifes sifase 2 —
(A) 1.5 x 107" Joule
(B) 1.7 x 107 Joule
(C) 1.6 x 107" Joule
(D) oA

6. Percentage of free space in a body centred cubic unit cell is —
(A) 32%
(B) 34%
(©) 28%
(D) 20%

Y| g3 BCC (@01 & S2e0ed Aol *rowal —
(A) 32%
(B) 34%
(C) 28%
(D) 20%
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7. Packing fraction for FCC lattice is —
(A) 68%
(B) 38%
(©) 22%
(D) 74%

11 FCC (S (09 21fRR ST e —
(A) 68%
(B) 38%
(©) 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) 2n?
(C) 23
(D) None of these
b | PSR SRe dife SRPItE n’- (FRIGH AR 3l st il @
A1 ZETRG AP AT, O 7o —
(A) 2n
(B) 2n?
(C) 23
(D) @AIDE
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9. In a p-type semiconductor the minority charge carriers are —
(A) protons
(B) holes
(C) electrons
(D) neutrons

51 @3 p-5izsl SLHIRARR CFg AT S ATF —
(A) 5w
(B) ==
(C) Zrsigs
(D) fregs

10. n-type germanium is obtained by doping intrinsic germanium with —
(A) Phosphorus
(B) Aluminium
(C) Boron
(D) Gold
so| Rum St (AT 25 SN sAte e, @G coifsik w=ee, ©f
e —
(A) T=Fa
(B) SurpfaiferanrsT
(©) @
(D) Tt
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P-TI (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]

(a) What was the objective of the Michelson-Morley’s experiment ? Prove that

E =mc? using the relativistic mass variation expression. 2+4

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

=9.11x107"kg; 1 MeV =1.6 x10~"3 joule. 4
(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|

(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 m,=1.00785u, m,=1.00866u and m, =4.00274 u, estimate the
binding energy of * He nucleus. Take lu =931.2 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: 7 =6.62x107*1.S;my =9.11x10"kg. 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
Yoy [elel (AT @6 T @5 font o Teq wis |

Group - A
[Special Theory of Relativity]

S 1 (F) MEFEE-REF A Sl & e 2 o St «IRast o
2T I E = mc* @6 et I | 3+8
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(¥) TETIGT-ATG (@g R FA00 T G v - G Perow =i
F© T3 foreld RN | (SR BT : TERGER 37 o =9.11x 107 &7y,

1 MeV =1.6x107"1 T&| 8

2 (F) “oFe " T 2 A ACIbA-9F A el T | S+e

(}) (I wfore g I o7, O 1 e fawd zae o
Group - B

[Atomic and Nuclear Physics|
9| (F) ATAGAT ©F FZFIE, S(ARGA-GF AR i fQeftag dsmieaa

AGSL HLCFHCHA ST FCA | q

() e Imife qa #ANfe Soleem Acel 7 | ©

81 (F) ARFGI-GT ATACT ©F «IR IR AT FCA | v

(4) m,=1.00785u, m, =1.00866 u 43 m, =4.00274u 2CT 4,

TeFeR IFaile [ ST 1y =931.2 MeV | 8
Group - C

[Solid State Physics and Elementary Quantum Mechanics]

¢ (3) Pfre fbg Mz X-af Ssiwd TEs @ia-«3 @ afowt T
8

() FoAT<BTer, “RNBIET AR SACHIFF 2T W&y ALy fwolel F1 |

\

b | “Fihg fFa” F 2 o3l Tw FiF [ER @ioema 0 7a6-93 e
e et ‘T wITHWCLTI W (T IR (neT IR

h=6.62x107*1.S.;my =9.11x10"kg) SHeto
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9| (F) 7 77 (time dependent) ¥ifERaNF-aF FAFT &0 | (T (AT
s o (time independent) (=ifeang ANl 2Dt w1 |

3+8

(}) LToH 2 AN FCE, HBT0I2-GF IO ANFIAT @0 |
8
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