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Explain hOW the un
inaccuracy of the
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Certainty in position js different from the uncertainty or
Mmeasuring instruments,
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state energy of an electron in an infinite potential well of
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F3-'D, transition.
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In case of pure rotationg]

states, if the temperature will be doubled, then
calculate the Totational quantum number corresponding to
Population density,
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@t wwfy (vfgem)

maximum

[ Assume that temperature is high ]
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n]_ =6, ll =3, 8§ =%
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The quantum numbers of two electrons in a two-valence electron atom are

1
n.l =6, Il=3’ S‘]_:E

1
n, =5, 12 =1, Sy = —
' 0
Assuming L-S coupling, find the possible values of L and J. 1

v 2
=— R
g(E) 12133

W

2 el g(E) = e F W, V = T F 9w, Bl 70, E = 59 o, ¢ = vm
, el g(E) = 31 _
) 1 @ h = < R

2
SLPM-B-PHY/13




VSl ==

What is the density of states? For a relativistic particle of rest mass p, prove

that the density of states in the extreme relativistic limit (E » pc?)

A
gE)=———=E
nln.’ic.l

where g(E) = density of states, V = volume of the system containing the particle,
E = total energy, ¢ = velocity of light and h = Planck’s constant. 20

(b) wmmmwawﬁaamﬁ%mmwmmﬂ?wmm
& form o ww ifer

Obtain the expressions for reflection coefficient () and transmission coefficient

(T) for reflected waves and transmitted waves from an infinite thin barrier. 15

() el st % e i R 3 e AT e ) @ o # e A 3 g

=

% fog wd e
0, x<-a
V(x)={V, -a<x<a
0, x>a

For a potential with the boundary conditions

0, x<-a
Vix)={V, -a<x<a
0, x>a

solve the Schrédinger’s equation in one dimension and find out the conditions

for tunnelling. T 15
3. (@ FrEeor @ SR T 3 for S-S T H g § TR F1d A
\f Find out the difference in frequencies of Lyﬂn’ﬂ}iline in hydrogen and
T 15

| deuterium atoms.
i

(b) T i, w A i fae i R v 3 sy el o
$ifor|

The Stern-Gerlach experiment is a landmark experiment in quantum
mechanics. Discuss about the most important findings of this experiment. 15

(c) (i)@mmmm%ﬁﬂaqpﬁmwaawvmﬁaﬁﬁm
FEmal F AR AV = 4050 m ™ rn S ¥ Fefafew ) e AR
(1) oofl feorrs
(2) e ST
(3) 2 g & ot A 30 (oM )
(R}, My =1u, Mz =19u]
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From the pure rotational absorption spectra of a diatomic mg
the wave number difference between the consecutive rotatio

found to be AV =4050 m '. Calculate the following :

€cule “‘IF']

(1) Rotational constant

(2) Moment of inertia

(3) Distance between two atoms (bond length)
[ Given, My =1u, Mg =19 u]

I

(i) HCl 3 # 50 feRI% 4-8x10° dyne/cm 1 @ AN - e
é@laﬁﬁmﬁﬁq,m%SSAm%ﬁﬁmmzﬂﬁaﬁam

[ﬁ'{nw%, I"’HCI =1‘61><10“24 g]

#

The force constant of HCl molecule is 4-8 x10° dyne/cm. Calculate

wave numbers of Stokes and anti-Stokes lines, when excited with 5
radiation of wavelength 4358 A.

[ Given, pyg =1-61x107%* g

@;} Fagy 6 fFE yER -y Fi % foe S (o) H e @ o oy, 0, W,

(b)
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TR =< T 1 9 B

State how for spin-half particles, the spin (c) can be expressed by its three ~

20
components G, 6, and 6. 2

Afsw Tl B TR T A o e % Ry ww w59 a8
#ife|

m
By applying the Schrédinger’s equation to the gron hydrogen ator Q
determine the zero-point energy.
‘_______________—————____ﬁ
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gfedify MR ¥ ¥ wie i w digensd & foae P
Wlﬁmﬁﬁ,mﬁﬁmmﬁéﬁﬁﬁmmw%w

| Explain the
ce. _
Distinguish between fluorescence and Phosﬂljf?sce’:he applicatl"“s :l
mechanisms responsible for these phenomena. Dlscuf;ochemisw’ mater!
fluorescence and phosphorescence in the fields such as

science, etc.
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(S=O)ﬁ3re1‘i%m:rﬁnm

= 1) is not equal to the energy 7 R

aﬁw%ﬁam(&uﬁm.ww

5 (a)
t the energy of the triplet state (S

Show tha
singlet state (S=0).

o? SﬁIKOﬁHﬁa"ﬁiﬁﬂfﬁmn* ann” 3 fmfa @ 90 21 o0 #1 o FaF
1078 saai%,wﬁw"wafmasﬂawo-89xlo“°s%?

ostly ton* and 2. Why the mean lifetime of

d K mesons both decay m
0 45 0-89x107's?

p? an
10

p° is 10'23 s, whereas that of K
mwﬁmﬁﬁﬁﬁwmw&mmﬁmmﬁafccmémmm
ﬂﬁﬁﬁmﬁﬁmﬁm%l

the interstitial sphere W
ordinate

(c)

hich can just fit into the void at the

d by the facial atoms. 10

Find the radius of
body centre of the fcc structure co

(d) aﬁr&af1=1-54ﬁﬁﬁmﬁa‘m

h radiation of wavelength

2°. Find the radius of the
10

pattern for lead wit

In powder diffraction method
flection angle is 8= 3

3.=1.54 A, the (220) Bragg ¢

atom.

%’gaarfﬁaavﬁﬁww%?

() FET (JFET)d MOSFET %
n electrical characteristics of FET (JFET) and

(e)
What are the differences i

MOSFET?

(i) n-¥a F FET, p-37@ % FET ¥ i 7 fim 7

channel FET differ from p-channel FET?

How does n-

6. (@ 'S0, 50 M 70 # 39 s et FAW: 11196 MeV, 12762 MeV 3R
131-76Mcv%|3a:@a133%ﬁ1111p”2aﬂtldmwgﬁm‘wﬁ%aﬁa#mimw

70 ﬁﬁwﬁm,ﬁaﬁwmm%mﬂﬂm
160 and '§0 are 111:96 MeV, 127:62 MeV

ot s
the fenergy gap bem@_l_plgnd

The total binding energies of lg 0,
and 13176 MeV respectively. Determine

1ds /2 neutron ?_hilE for the nuclide whose mass number is close to 16.

i
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]
& , . i ell mode
State the basic assumption of single-partic le sh ool

generacy of three '

centrifugal and spin-orbit terms remove the de
spherical harmonic oscillator?

How do the
sional
]0‘]0*20

N o frg %
mm%ﬁwmﬁmmlmmmmﬂa?wmm
SR R e & fRsforfan sifvfand dva & 1 e
MV =n —-tu|u'+{,rT
@W n-op' e +v,
s leptonic number

Explain the various leptonic family members. What i :
conservation? Based on this conservation law, tell whether the following

reactions are possible or not :

) 7~ >u +v,

@ n-p’+e” +v, 15
oHe® A % T el @ =gl 3 fames % forg =gam feft il =nfee?
[ &1 ™1 %, my =1.007825 amu, m, =1-008665 amu, m, =0-00055 amu 3R
Mye =4-002603 amu ]
What is the minimum energy required to break a @ cleus into free
_—

protons and neutrons?
[ Given, my =1-007825 amu, m, =1-008665 amu, m, =0-00055 amu and

15

My, =4-002603 amu |

(i) ma fifm & = g A (o, U2C) w@a: & sos st § fefa @ s 2
TFENA AN faao qHd gu e 6 ferdga e 8§ w0 w1 s fifv
[ Afieg s 1.2 x 10713 AY3 cm W ofifirg |
Consider a uranium nucleus (g, U236) breaking up spontaneously into two
equal parts. Estimate the reduction of electrostatic energy of the n@s
considering uniform_ charge distribution.
[ Assume that nuclear radius is 1.2x1073AY/3 ¢m e

1 TF B2 ¥ forq aoh wepl Fe O @ R F WG w6 aeE {7 SR
gfga 9age)

Is it possible for a p
reasons.

(1)

sfer all its energy to a free electron? Give




F——___
= 71 F

cause of hysteresis phenomenon in ferromagnetic materials Wnat

Explain the
a of the hysteresis loop signify?

does the are

8. (a g:aﬁwgﬁwas mmmgﬁqmaﬁﬂ,aﬁaﬁumaﬁz—qmmﬂ
\lj ﬁmﬁmw%mwiﬁmﬁmmwNﬁwﬁm
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Classify diamagnetic, paramagnetic and ferromagnetic materials in terms of

(x). Plot and explain the variation of - with
X

their magnetic susceptibility

(]
O

temperature for the three materials.

(b) X-FRT fyadn #0187 @ XRD

i fopan i @7

What is X-ray diffraction? How is an XRD pattern used to determine the crystal
structure of the material? 15
mﬂﬁmw%?aﬁmmmmmﬁmmmm

Fiful

What is a micropr
microprocessor with block diagrams.

) ()
ocessor? Describe the internal functioning of a

(i) T SR (affet) aiR dv ¥ e TR mmawﬁﬁaé?
How do thermistors and solar cells differ in structure and operation?
10+5=15
* k ok
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