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{1 A y ray with wavelength 3= 107" m s incidenl on an eiectran !I fr», ||
initially at rest. The electron is observed to recoil wath | E':_,__: 'I
kinstic enenry G0ka 1 ] J r\% :
(a) Calculate the snergy of the scattered y ray {is £e"). {145 '

| .
{b} Determine the direction in which it is scattered. { 10%

[ the rest mass of eleclron is m,c” = 0.3 1A
Planck canstant is f=.1337 % 10" el 5]

(2) A 10004z satellite is in a circular orbit about the 2arth with
" apenod of 2 hours.

(2} Applyiog the Bohr quantum caud:tmn on angular pomentum,

caleulate the quantum number x for this ortit. {10%}
(b) Find the radius of this orbit. {3%4)

{c) lind the radial distance between uas orbit and tie next

aftowed higher orbit. Could we experimently detect this
distance ? (395}

[ the radius of the carth is 8 = 6,37 = 10 p1,

the gravitational aceeleration on tite sarth surface 1s
g=938m/s,

Planck constantis /i - 6.626x 1077 J -5 ]

- (3)
(2} Obtain values (in eV} For the energics in the snsrgy level
diagram for singly lonized heliom 777 (3%)
(b) Identify all transitions m A7 {or which the emitted

-
wavelengths are in the visible range 3500 - 7000 4. {15%%)

[ the permitivity of vaicuum is £, = 8. 8= 1077 F i,
the electron mass is s = 8.1 107 &g,
the electron chargs is e = Lé =< 10778 ]



(4) Consider an vscillatiug mass e on a spring with spring-
constant A~ The energy s viven by
z .
<pis kexts

E = Fe———— -
2 2

where < p* > and < x* » are the averspz valuss of p* and %7,
respectively.
(a) Determine the uncertainty of position Ax at which
the encrgy is minunum, {16%)
(b) Determine the minimum energy, i terws of the angulas
. H e I } 5 5
frequency of a classieat oscillutor @ = ' w/me. (3%0)

{3) A paricle has mass » in a one-dimensional box is coulined

: . [ S P e .
to the interval (— =, =} and is n Its fral exclted state,
22

Caleulate the probability of Mnding the particle m the

subinterval (—fé ,%}, (10%%)

(6]
(2) Sketch the normal Zeeman spliting for the transition ol
the 4p and 3¢ ensigy levels of the hydrogen atom. (5%)
(b} Calculate the magnitude of the splitting in a 2 Tesla
applied musmetic field, (10%)
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