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1. A spherical shell with total charge +Q uniformly
distributed, for any point inside the chell, what is the correct
answer: (a) the total electric fields ure nonzero if the point
charge induced electric field is «<1/r°. (b) The fields are
zero as the point charge induced electric field is «1/#%. (¢)
The fields are zero as the point charye induced electric field
is o« 1/7°. (d) The fields are zero as the point charge induced
electric fieldis «c1/7'.

2. A charge q sits at the back corner of a cube. What is the
electric flux through the shaded area?
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3. Suppose a point charge q is held a distance d above an infinite grounded conductihg
plane. What is the correct answer? (a) The induced surface charge density is

o - L —4d — (b) The induced total charge is — q / 2. {¢) The force is
)
- 2
F, g = L (ra) Z‘I)g . {d) The erergy storedis W =— I ¢ i
B 472780 (2d) 47&90 (Zd)

4, What is the correct answer for d poles and image dipoles? (a and b are electric
dipoles; c and d are magnetic dipoles.)

real real ’t real real
(a) (b) (©) @
image image 1 image image
grounded metal grounded metal superconductor  superconductor

5. The wave number (k) for the TE;, mode of a rectangular wave guide, with height a
and width b, is k = {(a/c)’ - n’[(m/2)* + (/b)*1}'™. Where, ¢ is the speed of light.
What is the lowest cutoff frequency ii'a < b? (a) ca/b, (b) na/b, (c) cn/b, (d), cn/a.

6. For light incident on glass (n;=1.5) from air (n=1), the Brewster’s angle is (a)
sin”(na/ my), (b) sin” (ny/ nz), () tan™ (ny/ my), (d) tan"'(ny/ my).
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7. Two concentric metal spherical shells of radius a and b, respectively, are separated
by weakly conducting material of conductivity ¢ . What is the resistance between the
shells? (a) (1/a - 1/b)/(4 7w 0),(b) 27 g/In(b/a),(c) (47 O y!(b/a), (d) 4 7 o ab.

8. A point charge q traveling in along the x axis at a constant speed does not constitute
a steady current. Which description is correct? (a) No magnetic field can be produced
by the point charge. (b) It produces a constant magnetic field in x direction. (c) It
produces a constant magnetic field in y direction. {(d) It produces magnetic fields
which circle the x axis.
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9. A specified charge density o,{6 =3cos’@+3cos@+3 is glued over the surface

of a spherical shell of radius R.  Find the resulting potential inside the sphere.

(P,(x)=1,P(x)=x,B,(x)= 3+ —l:/2,_]I(P,(x))2dx =ﬁ)

10. (a) If B=B,?, find the vector potential. (b) Find the vector potential of an

infinite solenoid with n turns per unif length, radius R, and current I.

11. A long coaxial cable carries current I (the current flows down the surface of the
inner cylinder, radius a, and back alang the outer cylindrical shell of radius b). Find
the magnetic energy stored in a section of length L.

12. A long circular cylinder of radius R carries a magnetization M=ks, where k is a
constant, s is the distance from the axis, and ¢ is the usual azimuthal unit vector. Find
the magnetization due to M, for poin’s inside and outside the cylinder.

Note: you might need the following formula
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