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For an arbitrarily chosen orientation of the magnetic lines, o ! E
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The e.m.f. induced in the ring by the magnetlc field is
e(x)=—D ——AB.
Let p be the radius of the ring. The torque exerted upon the ring is -
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The mass of each of the 20 smaller cubes is m; = m/20. The length of the edge of each
smaller cube is /; = //3. So the moment of inertia of each smaller cube with respect to

its own axis is /; = 1/180. (1p)
There are 8 cubes whose axes are at a distance //3 from the central axis. There are 12

cubes whose axes are at a distance /N2/3 from the central axis. According to the
parallel axes theorem (Steiner)
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a. (1p)
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d. (Ip) + (1p)
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So the diffraction pattern mimics perfectly the fractal character of the diffraction

grating.
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a. (0.5p)
ot — kx = const. = wdt—kdx:O:c:d—ng
dt &k
b. (0.5p)
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¢c. (0.5p)
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)
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Viewing the expression above as a function of x, the points on the x-axis characterized
by maxima of the amplitude at some moment of time ¢ satisfy the condition
( Aot — Akx ﬂ

J
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h. (0.5p)
P(x,0) = ae @4 g @) = g 2 S
i. (0.25p)
E =

j- (0.5p)
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k. (0.5p)
W, (x,t) =c, coskxe™ =c, cos (%x] e

WY, (x,t) =c,sink,xe'™ =¢, sin (T xj e

I|‘P(xt)| dx=1=¢ cos( jdle:clz\/%

2| si (27ijdx—1:>c2 \/%

“‘P (0| dr=1=¢|
1 14+ cos Zﬂ

. ! 1 3

dx=—+22

N\\

p 2

(444D = [ Wil dr=7 | —; =3t
fl—cos(mj

f ! 1 3

dx=———

3 4rx

+L1)= j|\11 (x,0) dx=7:[ :

B

W (x,1) = a,c coskxe ™+ a,c, sink,x e

L. (0.5p)
W (x,t) = a,c, coskxe™ + a,c, sink,xe™" ;
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m. (0.25p)
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n. (0.25p)
The movement of the particle on each axis is independent, so
2 2 2

=E +E +E =
: v : 2E,
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0. (0.25p)
11 =3E, =104.43¢V . The ground state is not degenerate

Page 6 of 7



Fel

i "'""'-'l-_:.

Romanian Master of Mathematics and Sciences

S AL
%, .
m
i e 2011
J;; Physics Section
p. (0.5p)
L=2l ; n,=5andn,=8 ; n,’=4andn,’ =10

q. (0.5p)
Y, n (6y.20)=c sin(anX+nx%)sin(km,y+nyEjsm(kzz+n —]e(” o v )
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