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1. A particle with charge Q is located a small distance § immediately above the center of the flat face of a hemisphere

of radius R as shown in Fig. 1. What is the electric flux (a) through the curved surface and (b) through the flat
face as 6—07 (5 points for each) ;

(5]

Four balls, each with mass m, are connected by four nonconducting strings to form a square with side @ as shown in
Fig. 2. The assembly is placed on a nonconducting, friction-less, horizontal surface. Balls 1 and 2 each have charge
g, and balls 3 and 4 are uncharged. After the string connecting balls 1 and 2 is cut, what is the maximum speed of
balls 1 and 27 (10 points)

3. Two large, parallel metal plates, each of area A, are oriented horizontally and separated by a distance 3d. A
grounded conducting wire joins them, and initially each plate carries no charge. Now a third identical plate carrying
charge O is inserted between the two plates, parallel to them and located a distance d from the upper plate as shown
in Fig. 3. Find: (a) What induced charge appears on each of the two original plates? (4 points) (b) What potential
difference appears between the middle plate and each of the other plates? (3 points) (c) What is the capacitance?

(3 points)
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4, The circuit in Fig. 4 has been connected for several seconds. Find the current (a) in the 4.00-V battery, (b) in the
3.00-£2 resistor, (c) in the 8.00-V battery, and (d) in the 3.00-V battery. (e) Find the charge on the capacitor (2 points
for each). (PLRFERECERTE R H IS 1 A 2/ NIRS 3 fir)

5. Please breifly explain (a) Faraday’s Law of Induction (5 points), and (b) Lenz’s Law (5 points).

6. Explain (a) the origin of the magnetic field and (b) what the Eddy Currents is (5 points for each).

7. Find the resistance between inner and outer conductors of a coaxial cable (shown in Fig. 5) with the following
parameters: @ = 0.500 cm, b= 1.75 cm, L = 30.0 cm, and p= 1.0 * 108 Q » m (resistivity of polyethylene (%2,
§) (ARIEESESR T ELINEE T A 2 /NBokE 3 4i7) (10 points)

8. Find the capacitance of a coaxial cable (shown in Fig. 5) with the following parameters: a = 0.500 cm, b :‘1 .75 em,
L=30,0 cm, and k= 2.3 (dielectric constant of polyethylene). (k. = 8.9876x10° Nm%C? or g0 = 8.8542x107'% C? /

CN'm?) (BARHERE SRR B IOEE A S /NEEE 3 {i7) (10 points)

9. Please explain the Hall effect. (10 points)

gl

AR A AR By &@



Btk 21052 5EBHELHETERESLIHRELB AL RRA
A Bl AMIAERZABMSLH2 FR X5 80 404
#t B :ipEP %278 #£27

O MR A Ek

10. A rectangular coil consists of N = 1000 closely wrapped turns and has dimensions a = 0.400 m and & = 0.300 m.
The coil is hinged along the y axis, and its plane makes an angle & = 30.0° with the x axis (Fig. 6). (a) What is the
magnitude of the torque exerted on the coil by a uniform magnetic field B = 0.800 T directed in the positive x
direction when the current is /= 1.20 A in the direction shown? (8 points) (b) What is the expécted direction of

rotation of the coil? (2 points) (LAFMEEEEERF H VIS H A B/ NEEE 3 i)
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