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. As shown in Fig. 1, a thin plastic disk (# # &) of radius R has a charge g uniformly '*

distributed (¥ § 4~ &) over its surface. If the disk rotates at an angular frequency (4 i %) ®

.

about its axis, the magpetic field B at the center (point O) of the disk is '
of aNA _
P=P i'
Figure 1 dialy - Figure2 ‘
4. As shown in Fig. 2, there 1s a permanently polarized insulating sphere (s A4 4 @ .9 #¢) of

utside sphere,
The electric field Ein = utside sp

respectively.
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Figure 3 shows :
a long wire ca in
: ITyIng a current ;. Th i / Lk
current 2. The resultant force acting on the loop ; € reéctangular (4. % #3) loop e4rries a

thata=1.10 cm, b =920 cm, L =323 cm, i

T 51’27[;& -
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6. Fi :
gure 4 shows a cross section of a long, cylindrical conductor (® 4i# % #) of radius R

Zonta:ir}mg a long, cylindrical hole of radius a. The axes of the two cylinders are parallel and
1€ a distance b apart. A current i is uniformly distributed (¥ 7) 4 ;

figure. The magnetic field at the center of the hole is of

: 2.5 oS
7. A uniform magnetic field B is changing in magnitude at a constant rate dB/d¢. You are given a
mass m of copper (48) with a resistivity (@ 8. #) pand a density (& &) J, that is to be drawn

Into a wire (4 &, %) and formed into cular loop (@ ). The induced current (& %2 ®{4) In
the loop is given by - U7 | assuming B perpendicular to the loop. . m i L Q
SO o | Voo

8. Asshown in Fig. 5, the spherical (#/# ) region a < r < b carries a charge per unit volume (4 %

&) of p=A/r, where A is a constant. ThereAs a point charge q at the center (r = 0) of the
enclosed cavity. When 4 = 50 that the electric field in the regiona <r<b

has constant magnitude (% £ {£)?

Z9£
[ = Tng. (RH2)*
0 As shown in Fig. 6, an electron 1s constrained to move along the axis of the; ring (3%) with a
charge g. If the electron can pf:rfo.nn srglall oscillagi)ns (& 4> #/4h) through the (:,Snter (,)f theZ ge
ring, its oscillation W y [‘77[} ; = | F . ..——-—% /k&

of radius R, containing uniform
: —
d and has magnitude k; %,

10. The electric field inside a nonconducting sphere (#k & # %
charge density, is radially (#4 @) directe

re and r is the distance from the center of the sphere. The
re, taking V=0 at r=0. If we take V=0 at r =,
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Please calculate its resistance (@ #i.).

3. (15%) As shown in Fig. 9, there 1s a coaxial cable (& & & #% ) made of superconducting

material (# § # #, c—>), and having short circuited end (4 8% %) free to move (7T & & & &)

along the x axis.
(a) What is the inductance ( & & % #) of the cable as a function of x?

(b) What is the force on the end?

4. (15%) As shown in Fig. 10, a thin block (% @ 4~ & %) with conductivity o and thickness 0
moves with constant velocity vix between short circuited (42 #) superconducting parallel plates

(5 F 17 %ﬁm@ current (22 85 % d@ @ {%.) Ko (the current per width) is imposed at

t = 0 when x = xo, but the source is then removed.

(a). The surface current on the plates K(t) will vary with time. What is the magnetic field n
term of K(t)? Neglect fringing effects (% # 2 1 & % ).

(b). Because the moving block is so thin, the current is uniformly distributed over the thickness
0. Please find K(t) as a function of time.

(¢). What value of velocity will just keep the magnetic field constant with time until the moving
block reaches the end? -



