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e N o i ditions, when
Prove that Bohr hydrogen atom approaches class‘lcal | ::; 1 ’
n becomes very large and small quantum jumps are Invo .
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Find the probability current density for the wave function
W(x, t) = [AeP*/? +Be—ipx/h]e-ip2t/2mh

Interpret the result physically.

T I T AW 4500 A F olvww qored * vEW B @i Hal R 1 A H S
() 150 W ¥ 71 3w 8% It v ¥ w9 F ywe A 21 AW F g0 P weR TR
e I fove S §7

A blue lamp emits light of mean wavelength of 4500 A. The rating of the lamp is

150 W and its 8% of the energy appears as light. How many photons are
emitted per second by the lamp?
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e 1 R, T 81 = 1500 MW 3R S B F=wH = 3-34x10-27 ke.

In a certain cyclotron, the maximum radius

that the path of a deuteron may
have before it is deflected out of the magne

tic field is 20 cm.
() Calculate the velocity of the deuteron at this radius.
(@) What is the energy of deuteron in MeV?

Given, magnetic field = 1500 gauss and mass of deuteron = 3-34x10727 kg.

W T oM A 357 A SR 12 1w
) SRR W@, N =6-023x1026 (kg mol) ™.

URC-B-PHY/47

10

10

10

10

10



URC-B-PHY/47 NN G

(a)

(b)

(c)

(@)

(b)

()

(a)

-1/4

T F H A0 Fer w(x)=(g-) e /2 % gm0 frefi e s 21 0 F g Ax 3

Ap % TReeR T T Nﬁfﬁﬁmwuz\xlsp:gﬁmﬁaﬁﬁm

. -1/4
A particle is described by the wave function y(x) = (“) e-2/2_ Calculate

Ax and Ap for the particle, and verify the uncertainty relation AxAp = f 15

o A3 =1 % T THA FERE A F i) sz f 4 =1,

Consider a Hermitian operator A with property Ad =1 Show that A =1. 15
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Write the principle of nuclear magnetic resonance (NMR). Explain the design
and working of NMR, and write its important applications. 20
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Determine the normal Zeeman splitting of the cadmium red line of 6438 A,
when the atoms are placed in a magnetic field of 0-009 T. 15
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Explain how the magnetic moments of atoms, the space quantization of

angular momentum and the spin of electron are measured using Stern-Gerlach
experiment. 15
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If the z-component of an electron spin is +g, what is the probability that its

component along a direction 2’ (forming an angle 6 with z-axis) is h or ‘g?
2
What is the average value of spin along z’? 20

s ¥ 35, Een T g Ry o, i i, uy, ¥ 92§ 3@ i) e
T R, p,=2:792847uy M p,=-1913042u,.
Calculate in terms of the nuclear magneton,

UN, the magnetic dipole
moment of 3S, state of deuteron. P

Given, Mp=2792847u, and
un=—1'913042u‘N' ‘é*(“‘
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Write down the basic weak interaction processes in the nuclei. Also it

the beta decays of (i) neutron and (ii) proton. 15
& IF $ B-wa (@ i afeeers) sraaTon qu e wiEn H I T T
sfeaTada * QA e FfE hi et Fifv) .
Using the two-fluid model of a conductor (normal and superconduc:ng) ,@d
the Maxwell’s equations, derive the two London equations of superconductivity. .
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Romt i shferer same AR
Write the wave functions for a particle on both sides of a step potential, for
E>V, :

V(x) _ { Vo, x>0

0, x<O
A
V(x)
® W @
. x -
Interpret the results physically. 10
(b) WiEER T i FTE HfY)

Explain the Mossbauer effect. 10
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Natural uranium found in the earth’s crust containg the isotopes 283U and
238 17: . . -
52 Uin the atomic ratio 7-3x1073 to 1. Assuming that at the time of formation

these two isotopes were produced equally, estimate the time since formation
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Given that the mean lives of both the isotopes are 1:03x10° years and
6-49x10° years, respectively.
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5.25x10°13 m?2 s7! ®1 R T R, Al FCC e nfe, @ =4-05 A.

In an almost pure thick aluminium sheet, there are 0-19 atomic percent of
copper at the surface and 0-18 atomic percent at a depth of 12 mm from the
surface. Calculate the flux of the copper atoms from the surface at 550 °C,
if the diffusion coefficient of copper in aluminium at this temperature is
525x10-13 m2 s~!. Given, Al FCC with lattice parameter, a =4-05 A.
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Calculate the Hall coefficient of sodium based on the free electron model.
Sodium has BCC structure and the side of the cube is 4:28 A.
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Write down the Weizsacker mass formula for the nuclear binding energy. Give
short justification for each term of the formula.

N s = 37 3 R w1 A< oRE 1-1 eV R R Ot T=300 K W @R
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What is an intrinsic semiconductor? Intrinsic silicon has a band gap of 11 eV

and yet at T =300 K, the conductivity is non-zero. Explain. Comment, with the
help of relevant expression, on the position of the Fermi level of an intrinsic

semiconductor.
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Consider an amplifier with an open-loop (no feedback) gain of A and a feedback
factor B. Derive the expression for the gain with feedback. A .. Derive the
condition for the amplifier with feedback to act as an oscil]a,tor éomment on
the change in A, with a change in A. '

h
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Using the uncertainty principle AxAp 2 g, estimate the ground state energy of a

harmonic oscillator.
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U(R) = R -Rm
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Cziczizne the frequency of the electron in the first Bohr orbit of hydrogen atom.
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"mzc 1 Zeemnan effect? Explain Zeeman effect on the basis of classical electon
ey
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