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PHYSICS
(General)

Paper Code : V-A & B
Full Marks : 45 Time : Two Hours
Paper Code : V - A

(Marks : 15)

Choose the correct answer.

Each question carries 1.5 marks.
1. As an object approaches the speed of light, It’s mass becomes
(A) Zero
(B) Double
(C) Remains same
(D) Infinite
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(B) fazel
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(D) w11
2. A frame of reference has four co-ordinates x, y, z and ¢ is referred to as the —
(A) Inertial frame of reference
(B) Non-inertial frame of reference
(C) Space-time reference

(D) None of the above
[P.T.O.]
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3. The energy of a hydrogen atom in the first excited state is —
(A) — 13.6 eV
(B) — 1.51 eV
(C) —3.40 eV
(D) — 0.85 eV
3. 2RGICE 2RI 2 Trefere Wi *Ife —
(A) — 13.6 eV m,
(B) — 1.51 eV
(C) —3.40 eV
(D) — 0.85 eV

4. For the orbital quantum number ] =3, the total number of possible values of the magnetic

quantum number, is —
(A) 3

(B) 7
(C) 4

(D) 5

[P.T.O.]
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5. The radius R of a nucleus is given by [where 4 is mass number] —
(A)
B) R=R,A™"
(C) R=RA’
(D) None of these
5. TSTFCTa PAE R 76T [ 4 Jeel o F)aA] —

3R, 4"
(A) R=R A"

B) R=R,A"
(C) R=R A’

(D) FICDE

6. Which of the following statements with reference to nuclear forces is not true ?
(A) Short range
(B) Charge independent
(C) Strongest force

(D) Spin independent

[P.T.O.]
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7. Packing fraction for BCC lattice is —
(A) 52%
(B) 68%
(C) 74%
(D) 78%
7. BCC sTibeor sAife waist —
(A) 52%
(B) 68%
(C) 74%
(D) 78%
8. A pure semi-conductor behaves as insulator at —
(A) 273 K
(B) — 273°C
(C) 373K

(D) None of the above

8. Rum SF-RRIE SFAFT To JI2F I @ SlNa ©iFl —
(A) 273 K
(B) — 273°C
(C) 373K

(D) €oER @IAIHE w0
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9. The energy corresponding to a wavelength A is —

(A)
(B)
(©

(D)

9. SEHMCHA A FHFe e —
(A)
B)
©)

i
%A%
D)

10. Which of the following is correct statement of Heisenberg Uncertainty Principle ?

(A)
(B)

(©

(D) All of the above

[P.T.O.]
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Paper Code : V- B

(Marks : 30)

The figures in the margin indicate full marks.
Candidates are required to give their answers

in their own words as far as practicable.

Answer any three questions, taking at least one from each group.

Group-A
(Special Theory of Relativity)

1. (a) What is an inertial frame ? Explain the concept of time dilation and deduce necessary

relation from Lorentz transformation equations. 1+2+2
(b) Derive the formula for the relativistic variation of mass with velocity. 5
2. (a) What is proper length ? Find the expression of apparent length contraction. 1+4

(b) A man standing on the moon’s surface observed two space craft approaching him from
opposite direction with velocities 0.8C SaBd) Q_?gﬁlire:spescg.j*vez]_yi AWVhat will be the relative
velocity of the first space craft with respect to an observer on the second space craft ?

5

Group-B
(Atomic and Nuclear Physics)
3. (a) Write down Bohr’s postulates. 2

(b) Obtain the expression for energy of an electron in the n-th orbit of a hydrogen like

atom according to Bohr theory. 5

(c) An electron jums from 7,-th orbit to 7 -th orbit. Find the expression of the wavelength

of emitted radiation. 3

4. (a) What do you mean by Q-value of a nuclear reaction ? Find the Q-value of the
following reaction :

[P.T.O.]
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5. (a)

(b)
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6. (2)

(b)

(©

7. (a)

(b)

(8)

Given that M (B'°)=10.1165 amu, M (,H’)=2.01472 amu,

M (,B")=11.01286 amu and (,H')=1.00814 amu. 1+4
Give the theory of a cyclotron and discuss its operation. 5
Group-C

(Solid State Physics and Elementary Quantum Mechanics)

Distinguish between conductors, insulators and semi-conductors on the basis of Band
Theory of Solids.

Sodium Chloride (NaCl) crystal has density of 2.17x10° kg-m~ and molecular weight
58.5. Find the lattice constant of NaCl crystal. Given that Avogadro’s number is
6.023x10%3,

Derive Bragg’s law. 3+4+3
What do you mean by threshold frequency and stopping potential.
Prove that the change in wavelength of the incident radiation due to Compton scattering

is given by

h
Al=—-(1-
moc( cosg)

where the symbols have their usual meanings.

What are the differences between Raman Scattering and Compton Scattering ?

2+5+3

Write down the time dependent Schrodinger’s equation. From this establish the time

independent Schrodinger’s equation.

Find the de-Broglie wavelength associated with an electron with a velocity 107 ms™!.
(2+5)+3

[P.T.O.]
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