@ Which is the name of process for photon scatterm incoherently from a free electron and changing its wavelength after

the scattering ? (PC2-4)

(@ Thomson scattering Rutherford scattering %/de Broglie scattering
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\/ hat is the kme’nc energ/y gg itl\el(ec_‘tron to have the de Broglle wavelength of l A ? Choose the f:losest hns‘v:/e‘zﬂ
(Hint: hc = 197 ‘MeV \?n electron mass m, = 511 keV/c?) (PC2-4) [X‘\ ﬁ F1= ) : i i‘;ﬂ =
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For some composnte wavé the relation between the frequency o and the wave numberk leds_vto a propagatxon speed of
: \/ O)/dk dependmg -on the wave number of the constituent wave. What is the‘ipropaga’uon spef:djf Li:);(-i-l»(\calledwhy ?
(PC2-4)

%‘dispersion medium /@/terminal speed

Ohase velocity
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(@ Which is the time-dependency of the wave ofa pamcle in a steady state of @‘? (PC1-1)
)) @ exp(-Et/h) ® sin(kx - ot) @Y,

@ onsider two arbitrary functions y; and y; in Hilbert space, both vanishing in the boundary region of the integrable space.

When the condition I v, ‘H w,dt = j(H l//1> t//zdr is met for an operator H what is the operator H called ? (PC1-1)

5@/ Heisenberg operator

_®/Hxlbert operator @)Hamlltoman operator ‘ ermman oper
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/6 Choose the wrong one in the following statementsc bout the boundary conditions on the Schrédinger wave function y(x)

at positions of changing behaviour for the potential functio (PC5-1)
(D Where the potential goes to +oo or -co at some definite point, the w(x) is continuous but dy(x)/dx is not continuous at
the point. ’
@© In the region y/here the potential is finite, the y(x) and dy(x)/dx are both continuous.
@) If the potential is discontinuous at some definite point while it remains finite, the y(x) is continuous but dy(x)/dx is
not continuous at that point.

@Where there is continuity in V(x), there are also continuities in y(x) and d\u(x)/dx\/

/\Ghoose the equality of the quantum commutagor bracket [x px] ? (PC5-1) A
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@ ih,\/ v@ 0 z‘h @ inp,- = 4

X Px — px X '
E/S How many possibilities for each of @}md @Of an electron in d-orbital (. (Note : m; and m, are the magnetic

quantum number for the orbital and the mtrmsxc spin angular momentum, respectively.) (PC2-5)
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9, For one dimensional @ound state motlon in the followmg potentxals, which allows 1ts wave functnon to have deﬁmte
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parity ? (Note B, Vo, a, k> 0) (PC5 1)
=Vos |x\ <a ’ )
@ V(x)=1p8x \/ ® V(x)=4 0, x<-a }
+V,, x>a
~VysinZx, |x|<a | V.
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10. Select an inadequate description about the x-rays generated in a typlcal eleéron tube of 10\kV mmumum) PC2-5)
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(D Most of the electron’s energy is-converted to x—ray photons. O

® Most of tlk x-rays are the Bremsstrahlung photons and their wavelength distribution is continuous.

@ he characterlstlc X-

ay, of target atom can be emltted/ if the electron energy is sufﬁcxent <
@ There sal mmum avelength for the emltted ray:
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1. Which is a proper unit for the mass attenuatlon coefﬁment p of a material ? (PC2-5)

@ barn @cm? v @ cmz/g @ g-barn/cm’ AP ,)7
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&%12. For n = 4 shell (n : principal quantum number > 1) in the hydrogen atom, how many /-orbitals are permitted ? (PC2-5)
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5’313 The spatial wave function y(x) is given by  (x) = 2 /asin £x, lx| <a /2, :// (x)=0, otherwise .

C/\ 2
What is the expectation value of the squared momentum pi ? (PCS-I) @sﬁ Y P
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- 14. By considering the spherical harmonic function Y (8,0), answer to the following questions : (PC1- -1) - - 3 f‘;r";_;,
; . o g 20+1 (I-m)!
(a) What is the parity of Yin(6,0)? How is it decided ? (Note : ¥, (0,9) = P, (cos®) exp(im¢),
An (I +m)!
) > "
m dl+m' %
P, (cos6) = (——)—(1 cos? 0)"* — 4 (cos?6-1)' )
d(cos8) ™3

(b) Show that Y,,(6,¢) =+/15/87 cos 0'sin @ exp(+i¢) is a normalized function in (6,9) coordinate space.
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15. (a) List three examples or appllcatlon proble»ﬁs wh1ch are understood or solved/bwai_s_‘il‘f}g‘l‘ger wave equation.
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(b) List three examples of x-ray applications whlch are already realized or can be feasible. In the latter case, explain your
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