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Note :— This paper is of Thirty Five (35) marks divided
into Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section-A
(@)
Long Answer Type Questions
(Srd ST v 2%x9%=19

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nine and Half (9%2) marks each.
Learners are required to answer any two (02)

questions only.
e — wue '®w’ | Ui (05) I I e f5d T, @
w9 o fere wig A (9%) of fauffia €1 foenfeai =
T8 & hoat ar (02) W % SW A § |
1. Discuss the failure of classical mechanics, the concept
of black body radiation and Einstein’s explanations
of black body radiation. Also, explain the Compton
Effect, its experimental verification.
IS AT Ft fawerar, Hitornr fafedwo =t staumon
IR HitoEm faferor & fau =R & = W
w4t HIFT | HIETRA F9d IR ITH YRS T9= Hh
HHATRT |
2. Calculate for hydrogen atom :

(1) Velocity of an electron in the ground state
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(i) Radius of Bohr orbit in the ground state
(i) Rydberg constant (R,)

Given, e = 1.6 x 10719 coulomb, m, = 9.1 x 10-3! kg

and , h = 6.62 x 10734 Joule - sec.

BIESISH T & fory FreAferferd st TorT s

(i) Fram steren # soied &1 fa

(i) =Taq oo | IR e &1 e

(iii) fegart feeri= (R,)

fen %, e = 1.6 x 10719 coulomb, m, = 9.1 x 10731 kg
and , h = 6.62 x 10734 Joule - sec.

3. Derive an expression for one dimensional finite
potential well and deduce the Eigen-value equations.
- IR fave g & fou =S 4= iy
3R stfycrerfoTen A FHIRO ITe Shife |

4. Normalize the following wave function in one-

dimension :

AeP* for x>0
w(x) =
AePX for x <0

where, B is a real positive constant.
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frfafea @ wem & T faar § g ST

Ae P for x>0
w(x) = .
AeB for x<0
5.  What is time dilation ? On the basis of Lorentz
transformation obtain a relation for time dilation.

Explain why moving clock appears to go slow.
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Section-B
(Tvs-9)
Short Answer Type Questions
(g 3T 99) 4x4=16

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Four (04) marks each. Learners are
required to answer any four (04) questions only.
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1. Obtain the time dependent Schrodinger wave equation
for bound and free particles.
I5 AR gE U & foau gag-feRk sifem ot g
YT hifSTT |

2. Derive an expression for the de-Broglie wavelength
for a particle in terms of its kinetic energy.
fordt o & fau 3us Ifast s & €9 H -9t
T & g =ieeh e St |

3. Distinguish between group velocity and phase velocity.
T o 3R Hell 3 & o SR IR |

4.  What is Heisenberg’s uncertainty principle ? Describe
single slit electron diffraction experiment to prove
the validity of this principle.
IS 1 AfR=aa fagr 7= § 2 39 fagr &t
Jerer Hifeld i & fou Tehd-fete soieet faads g
1 909 HIfST |

5.  Find the value of angular momentum operator in

Spherical Polar coordinates.
TR gt s | 1oy Fom SAfaRex &1 7F I
HIT |
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6. Determine the expectation value of momentum for a
particle trapped in a box of length L.
TS L o T o § HH 0T o Holl I STUTET |11
M IS

7. A rod of length 2m is moving with velocity
2.7 x 108 m/s with respect to earth in the direction
along its length. Find out the length of the rod when
observed from earth.
2 HieX TS hi Toh ©€ Yool o Ariel 70! TS o a1y
feem # 2.7 x 108 m/s =1 fa ¥ =t Wi T geat § @ oA
W TS HI AWE G FIC

8.  What is linear harmonic oscillator ? Explain the
physical significance of zero point energy in case of
linear harmonic oscillator ?

W WA Taddh =1 & ? [T T Tadeh o fau d
y-fag Sl @1 oifds Wea TmemET
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