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spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.

SI CACPIE WG 2ess Teq s ¢ S0 x % = %0
) HENEE @SFH IE00 F @IE@T 2 FANoIfoT=og
AT 8 SERLEER W IR T I SHmHD

@ @ @ ? (S-SR oG el
P T | A+ Y

B.Sc.-119-G [P.T.O.

EPH-XI (UT-197/15) 2

) TN (T I IET ? @A @ P SO
(TR ANCTF ANEE! FoTNT (TS SO T |
Rrea SR I U @2 @3 S FFIR e

(1 T | 2O+

) O PR AN 2 Wy (ST
awifes SHIN Rowm Fem Tor S[fEe
Y O SHS A @ e T |
@3 =g Qe el s | S+ Y+ O

~

) ) AN Q@O T OR frSgAere @i

farnofel ey |
i) SN wolEs AqpRelefl T @)

O3 AR ANEF AT AR A

PEA | ¢+ ¢

2 @I R o Tk fu L X9 =Sy
D) FHHE AW @OEE FAOF TR eifTe

2 O ! T v

) Nfed oy oAfd I F @E@ET ? SEFA-
SHTEET 1T o106 S TR Jrew e To A
Tfve ¢ 2 +8

B.Sc.-119-G



a0

9)

%)

b)

3 EPH-XI (UT-197/15)

~

JIETHEY IO Eeene  ferw  f[Qfew

AfErefer I FEN © AEA I | Y

e (AT FISNET SR SO P @18

T ST ANl el e | Y
T | b

IR AT OF0 SEREET TE 8 SIR G
dffaIeoR @ S eTel 2 W [T I @3

QFI ST TAE DT B | v
ol @I G T Ted ud ¢ © x 8 =32
D) [ goR el @ G oRil Smmedia AR
foTge | ©
Y) I BEE 8 SR TWIRF INEH g @R p T

@ eI I (T
pq-qp= - i ©
o) G @@ 8 WA W& TS ey
A | ©
q)  WIZTHIRT OF MIHCR G 8 SA@E AIHCE
AR W& (PG 2R FET G (P ? ©
B.Sc.-119-G [ P.T.O.

EPH-XI (UT-197/15) 4

©)

2]

%)

)

ORI F ‘arfe W @ B @RI 2 @F
siifeifoss woifs forge | ©

TETF 8 *(HF TR e o Adsraf
SREFe! o1 | ©

Qb RS T RIS CFCG F e I

IE 2 O MAEE @3 SRR AT
Qb FFUoN ST (T @l 'Y ? ©
(P SIS (I T <R 2 Tl fere Ot
TEFS IWMEE gy @Ry @R aOE Hfe
@ Ey € E; | A 2N SN SREF
T THRTS 40% @I AN Brefero SR
AP RGO 60% B ORET (i) S O
IS ol T | (i) @ oG *fe P 2

2+

B.Sc.-119-G



Answer any two questions :

a)

b)
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( English Version )

10 x 2 =20

What do you mean by dual nature of light ?
Among a proton and an electron having the
same velocity, whose de Broglie wavelength
is higher and why ? Describe Davisson-
Germer’s experiment and write down the

results. 2+2+6

What is an inertial frame ? Show that any
frame moving with the uniform velocity
with respect to an inertial frame will also be
inertial. Describe Fizeau’s experiment and

its results. 2+3+5

What do you mean by ‘normalisation’ of a
wave function ? A particle is placed inside a
one dimensional infinite potential well. Find
out and normalise the wavefunction
associated with it. Find the energy

eigenvalues for the afore-said problem.
1+6+3
[ P.T.O.
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d)

2.  Answer any three questions :

a)

b)

i) Deduce an expression for the mass as
a function of velocity of a particle.

ii) Write down the Lorentz
transformation equations and with
their help discuss ‘time dilation’. 5+ 5

6x3=18

Discuss how Compton’s experiment

establishes the particle nature of photon. 6

What do you mean by materialisation of

energy ? What should be the minimum

energy needed by y-ray for the formation of
an electron-positron pair ? 2+4

Discuss the explanation of different aspects

of photoelectric effect given by Einstein. 6

Construct the Lagrangian of a Simple

Pendulum and deduce the equation of

motion of the pendulum. 6

Set up the time dependent Schroédinger

wave equation. 6

Determine the uncertainty involved in the

simultaneous determination of position and

momentum of an electron in the diffraction
experiment and establish the uncertainty

principle from the result obtained. 4+ 2
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3. Answer any four questions :

a)
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3x4=12

Write down the de Broglie hypothesis and
write the expression for de Broglie
wavelength. 3
Prove the relation
rqg-gp= -1,

where p = momentum operator

g = position operator. 3
Deduce the relation between the phase
velocity and group velocity associated with
a wave. 3
Among the laws of conservation of mass
and conservation of momentum, which one
was accepted by Einstein and why ? 3
Define ‘expectation value’ of a physical
quantity and write down its mathematical
expression. 3
Write down in brief, the differences between
the Doppler effect of sound and that of
light. 3
What do we mean by ‘zero point’ energy in
the case of a Linear harmonic oscillator ?

Why is this state called the minimum

uncertainty state of the oscillator ? 3

[ P.T.O.

EPH-XI (UT-197/15) 4

)

The wave functions of an atom in its
ground state and first excited state are vy

and vy respectively and the corresponding

energies are E; and E;. The probability of

the atom to be at the ground state is 40%
and that at the first excited state is 60%.

i) Find out the wave function of the
atom.
ii)  What will be the value of its average

energy ? 2+1
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