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1. The reverse-saturation current of a silicon pn junction diode at T = 300 K is Is = 102 A.
Determine the temperature range over which I varies from 2x10™? A to 60x10™2 A. (20%)

2. With the circuit in Fig. 1, let p=100. (a)Find Rty and Vry for the base circuit. (10%) (b)
Determine lcg, Vceo. (10%)

3. If the emitter voltage (Vg) of the circuit shown in Fig. 2 is 1 V, assume that |Vgg| = 0.7V, what
are Vg, lg, Ig, Ic, V¢, B and a? (20%)

4. Determine the deviation from the ideal due to a finite differential gain. Consider an inverting
op-amp with R;=10kQ and R,=100kQ in Fig. 3. Determine the closed-loop gain for: Ay= 10
10°, 10* 10° and 10°. Calculate the percent deviation from the ideal gain. (20%)

5. Determine the corner frequencies and limiting horizontal asymptotes of a common-emitter
circuit with an emitter bypass capacitor. Consider the circuit in Fig. 4 with parameters Re=4KQ,
Rc= 2KQ, Rs= 0.5KQ, Ce= 1uF, V'=5V, and V = -5V. The transistor parameters are: = 100,
Vee©n= 0.7V, and r,=c0.  (20%)
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1. Write down the Maxwell’s equations in matter and boundary conductions. (10%)

2. Two point charges, 3q and —q, are separated by a distance a, as shown in Fig. 1. Find (a) the
monopole moment, (b) the dipole moment, and (c) the approximate potential at a large distance.
(15%)

3. A constant potential V is specified on the surface of a hollow sphere, of radius R. Find the
potential inside and outside the sphere. (20%)

4. A uniformly magnetized sphere with M = M2, as shown in Fig. 2. Find the (a) bound volume
current, (b) bound surface current, (c) magnetic field, B , inside the sphere and (d) H . (note that
B

H — M) (20%)

Hy

5. Along coaxial cable carries current | (The current flows down the surface of the inner cylinder,
radius a, and back along the outer cylinder, radius b. Two cylinders are held at potential difference
V), Fig. 3. Calculate (a) the electric field and (b) the magnetic field between the cylinders. Find (c)
the magnetic energy stored in and (d) the self-inductance of a section of length I. Calculate (e) the
Poynting vector and (f) the power transported down the coaxial cable and (g) the electromagnetic
momentum stored in the fields in a section of length I. (35%)
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