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PHYSICS
( Major )

Paper : 5.3

Full Marks : 6

Time : 3 hourg

The figures in the margin indicqte

for the questions Jull marks

GROUP—A

( Quantum Mechanics )
( Marks : 4q )
1. Answer any four questiong o4 directed : 1x4-4
i 1x4=

(a) Which one of the follow;

n
support quantum nagy . g does not

! of radiat_ion?
(i) Photoelectric effeqt

(i) Compton effect
(iii) Interference

(iv) Black-body radiati0n

t the correct one )
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(3)
2 )
(o) The (ii) Schrodinger  equation  can be
total dUantum mechanical form of the derived from Eaxt:eu,s e tionSlof
iy i netic
Moving i:lrgy operator of a particle electromag eory

X-direction is

(i) Schrodinger equation can be
) <1 32

derived from both Newton'’s laws of

2 302 + v(x) motion and Maxwell’s equations of
x electromagnetic theory.
] A 2 by b L
@ g~ _ l 92 Wi (iv) gchrodinger €quation can not be
2m 2 derived from any known principle.
W) f. b o s st 1ol oo auation of
—27)_1 E); . v( ) . quantum mechnanics,
(i) F - Eﬁ‘~——+v(x) - 2. Answer any three questions : 9x3=6
m e
0x (a) Prove that [% pxl =ik,
( Select the correct one )

© State

Co - (b) The threshold frequtancy D
Bohr, Mplementary principle of Ngﬂs

photoelectric emission in copper is

(d) sy 1-1xX 10*° Hz. Fi‘;d the maximum kinetic
ow th oy of the photoelectro .
at ; energy n when 1
a particle the de Broghe WaVEIGHgm Of . frequency 1-5 X1015 Hz is inCidn ight
energy k iOf Test mass Mg and kinetic a copper surface. gheas
S .
8lven by
: hase v :
A he ) (c) Find : the Ph A ;10C1Fy and group
— velocity of the roglie w
2) ki . aves of an
Where 3, it electron whose XIN€UC energy i5 500 ey
fe) Sele plalan’s constant. (d) Normalise the Wave funcgio
Ctth ]
. € i - A sin 1x
(i) Schr{s COrrect statement : w(x) T O<x<[

derive Nger  equation can be

f where n=1,2, 3, ..
motign from Newton’s laws 0
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(4) 4

3. Answer any g, 5x2=10 4. Answer any two questions : Sk2=H0
0 questions : y
] ) Mention the properties of well-
(@ () Usin : lation, show (@ () :
u relation, wavefunctionsg.
at : annc(flzt:tlrr(l)tz cannot reside behaved .
inside a nycleus (ii) A particle limited to the x-axis has
. j efunction
() An exciteq atom gives up its €xcess the Wa:;;(x) L
energy by emitting a phOtOn =0 WG < 0 x> 1
o Characteristic frequency- Uy babil: ,
JTage neriod  that  elapses Find the Pprobability that the
etrveen the excitation of 27 particle can be found petween
M ang the time it radiates 1S x=0-45 and x=0-55. Also, fing
1-0x10-8 g, " ndsels ' (N S iy, "10C (3 of the
inh g ‘ the particle’s POSIOn. (Here 4 ig o
fTent  ypcertainty i =5
fre S5 conStant-] 2+3=5
WMency of the photorn.
(b) ines - -dimensional tj
Cide equency Write one me-dependent
Vol i nt X_ray phOtOn of freq (b)

0 n a
throughattered by a free electror

Schrodinger equation for a particle
an :
CXpression o oic 6. Using

influenced by an arbitrar_y potential

of g Loy, show that Vi . MeaBon o9 f;mpc?rtant Property
e ch ik ectron ene gy,gth of the of this equa'fl'on- -tahrtmg from this
Photqp, is g R yravelen equation, obtain oné.qd.lmensional time-
Ven by independent  Schrodinger equation
e (1_cose) i Wit (BASTERUn=T States 1+142+1=5
Mye
Wher, 0 . . tinui :
the ; O S regt ss of electrott nis B e tlgchtf“ec.luatmn from the
vel .lﬂnc 8 7o and ¢ 1S the time-dependen. FOdinger €quation of
Ocity of | constant . Compton a particle rnO‘.fmg .1n a reg] potential
wavelength? ght, What 18 4+1=5 Give the phys1ce_|l Inte retation of Jlth.
s tion S €
(c) Brieﬂy ‘ continuity equa You erived. Aniel
experifnerllicuss the Davisson-Germer
al'l A . ationS-
20A/277 it implic 20A/277
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( 6)

S. Answer any two questions : 5x2=10

(a) A particle of mass m is confined in a
one-dimensjonal infinite potential well
V=0, -a<x<a
=, |x|>a
Find the energy of the particle in nth
qQuantum state.

(b) For a finear harmonic oscillator

Potentia] V(JC) L _];kxz’ show that the

‘ 5 .
Schradinger equation (time-indepen-
dent) takes the form

f—“%‘ﬂﬂx—qz)w(qho

Where
mam
K:.z_E_ w = E_,q:ax,of.: T
hay’ ®

Write t_he energy Of the OSCiilator in nth

QUantym s zero-point
energy> state. Wha e
(c) One_dimension al potential parrier is
Viy<g Mix'z0
&V, , 0<x<d
gl x>d
is
<Cllflss the 1otion of a particle Ve
B | oo o enerzy of TP°
20A /277

(7))

particle. What is quantum mechanical
tunnel effect? Give a direct experimental
evidence of quantum mechanjcal
tunnelling phenomenon,

3+1+1=5
GROUP—B
( Astrophysics )
( Marks : 20 )

6. Answer any three of the following ; osatn

(@) Deﬁpe : the right AScension  and

declination of a celestig] object.
() Define local sidereal time. T R

right ascension o =g h51
another star has a =1 hSh m a.nd
one of them rises earljer» m. Which

() The apparent magnityde of
—-26-7 and that of Antares o
much brighter does the o 1. How
than Antares? Un  appear

the sun is

(d) What do you mean by Mo o
The colour indices, B-y; ifens I' Index?
(i) —05, (i) O, (it) 05 an; St'ars are
Which one of them ig the ho&e{n;}g 1:0.
St:
(e) Whatis a parsec? Relate L
year. Sec to light
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(8)

7 An
SWEI‘ any tLU "'8
(a) Dray, 0 of the following : o

0 :
red SUpequ_ence, the sun, red giaitt 2
assiy, ‘;ilant. Explain why the ¢ )4
- + s
Wh ar is shorter.
at :
peration

1
Mech, .S the energy &

anjg A
’_S‘tarsp In inside the ma™ . ates
:i the g, ich reaction cycl omll?]: n
e D I . uSE GO
Oge ke stars? DiscY 1+1+2=4

N~
OXygen (CNO) cycle:

(b)

(c) Deﬁne

Ok, e
mbtaln absolute magnitud® O ute
anagni : relation connectin® absf)tllllde
e i, i apparent %267 11,524
tite e of the star in P

ollgu. 00
(@ : s on any 3x2=0

al
Clage:
Clegy 3Ssification of StAr®

Co
] o B Ordinates
L e 1%
0~1g ! be used when requ’t

6




