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1. Write down the E and B fields immediately outside the surface of a perfect
conductor. Explain. (5%)

2. Wiite the expressions for time-harmonic retarded scalar and vector potentials in
terms of charge and current distributions. (6%)

3. What is the dispersion of a signal? (5%)

4, Write the boundary conditions of B and ‘H at the interface of a free space and a
magnetic material with an infinitely large permeability. (6%)

5. Write the integral and differential forms of Maxwell’s equations in MKS unit
system. Are all Maxwell’s equations independent? Explain. (20%)

6. A cylindrical capacitor of length L consists of coaxial conducting surfaces of radii
a and b. The dielectric material between the surfaces has a relative permittivity
g, =2+(4/r). (2) Determine the capacitance of this capacitor. (b) Find the
electrostatic energy stored in the dielectric region. (Neglect the fringing of the
electric field at the edge.) (16%) '

7. An air coaxial transmission line has a solid inner conductor of radius 4 and a very
thin outer conductor of inner radius &. {a) Determine
the magnetic flux density in all space.(6%) (b)
Determine the inductance per unit tength of the line.

(5%) (c) How much magnetic energy per unit length
is stored in the system? (5%) Fig.1

8. The E-field of a uniform plane wave propagating in a dielectric medium is given
by E(t,2)=13cos(10% — z/+/3)— jsin(10°¢ = z/+[3)  (V/m)

(a) Determine the frequency and wavelength of the wave.
(b) What is the dielectric constant of the medium?

{¢) Describe the polarization of the wave.

(d) Find the corresponding H-field. (16%)

9. If the constant electric field in Fig. 2 has a
magnitude E, calculate the total electric flux
through the parabolodial surface 5. (10%)
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LIEFSEE(SHE 4 43, 3L 40 43)(Boltzmann’s constant k =1.38 x 102 J/K, Planck’s
constant h =6. 626 x 10~ J/s, Rydberg constant R =1.097 x 107z™)

1.A stationary body explodes into two fragments with equal rest mass of 1.0 kg and’
moving apart at a speed of 0.6¢ relative to the original body. The rest mass of the
original bodyis _ (1) ka.

2.A spacecraft’s antenna is oriented at an angle of 10° relative to the axis of the
spacecraft. If the spacecraft moves away from the earth at a speed of 0.7c, the angle
of the antenna as seen from the earthis _ (2) . :

3.The shortest wavelength presents in the radiation from an x-ray machine is _ (3)__
(whose accelerating potential is 50,000 V),

4. X-rays of wavelength 10.0 pm(lpm = 107"m) are scattered from a target. The
maximum wavelength presents in the scattered x-raysis _ (4)__ and the maximum
kinetic energy of the recoil electronsis _(5)__.

5.An electron has a de Broglie wavélength of 2.00 pm, the kinetic energy of this
electronis __(6)__.The phase velocity is __(7)__ and the group velocity is _ (8)__.

6.A measurement determines the position of a proton with an accuracy of
£1.00 x 10" m. Assume v<<c, the uncertainty in the proton’s position 1.00 s later is

O
7.The wavelength of the H_ presents in the Balmer series of hydrogenis _ (10)__.

ILEHERR(EFE 60 73)
1.Consider a beam of charged particles (with charge q) with a kinetic energy of E

moving along the x-axis of a system of two electrodes which are held at a voltage
difference of ¥, as shown in Fig.1, where E <V, q . (1) Find the eigenfunctions . (2)

Find the reflection probability. (3) Find the probability ratio to find the particle at x =
0 and x = 0.005m. (15 43).

2.An electron in the Coulomb field of a proton is in a state described by the wave
. i - - - -
function; -6-!: Ay (F)+3u,, (T )= Yoo (T 1 ‘\/]3'/’21—1 ()1,

(1)What is the probability in each state? (5 43)
(2)What is the expectation value of the energy? (5 43)
(3)What is the expectation value of [ and [, ? (5 43)

3 For the carbon atom, find (1)the electronic configurations (2)the possible states (3)its
ground state (4)the Lande g factor of the P, state and (5)the energy level splitting of
the *F state under a 0.1 T magnetic field. (2043)

4.Siif:;§ose we put a delta-function bump H' = a5 (x—2a/2)( where a isa constant)

in the center of the one dimensional infinite square well. Find the first-order
correction to the allowed energies. (10 43)
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