
EECS 100

Spring Semester 1999

Final Examination

Three Hours. Closed Book.
Two: 81

2 × 11 ” Sheet of Notes Allowed.
Answer All Six Questions.
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1. (40 minutes) The above figure shows a DC circuit.

(a) Write expressions for Kirchoff’s Current Law at nodes X and Y.

(b) Solve for the voltages at nodes X and Y.

(c) Make Thevenin equivalents for the circuit elements contained in
boxes A and B.

(d) Find the total power dissipated in the resistive elements in the
original circuit.

2. (30 minutes) The circuit shown on the next page uses two ideal trans-
formers.

(a) Find the voltage at point X.
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(b) Find the current drawn from the ac voltage source, and the phase
angle with respect to the voltage applied.

(c) Find the power dissipated in the resistors R1 and R2.
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3. (30 minutes) In the above circuit, Q1 is an NPN bipolar junction
transistor (β = 100), Q2 is an n-channel enhancement mode MOSFET,
and Q3 is a p-channel enhancement mode MOSFET. Input X is a TTL
logic level signal, with logical “0”= 0 V, logical “1”= 5.0 V.

(a) Find the status of each transistor ( cutoff, saturated, active, or
reversed for the bipolar transistor and “on” or “off” for the MOS-
FET transistors) for X at logic 0 and at logic 1.

(b) Find the voltage Vout for X at logic 0 and X at logic 1. (Give
the “real” voltages, not just the logic state.)

(c) Describe the circuit function, i. e. flip-flop, inverter, etc.
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4. (20 minutes) A three-phase motor is attached to attached to the ac
line, which has a line voltage (the voltage between the “hot” wires) of
480 volts rms. When starting up, the motor draws a total of 50 kVA
at a phase angle of eighty degrees, lagging. At full speed, the motor
draw a total of 20 kVA at a phase angle of twenty degrees, lagging.

(a) Find the active power and the reactive power components at
start-up and at full speed.

(b) Find the value of a capacitor which can be temporarily put in
parallel across each motor winding (making a ∆ connection) at
start-up which will minimize the apparent power drawn by the
motor.

(c) Find the current drawn from each phase (i. e. each “hot” wire)
with and without this capacitor at start-up.

5. (30 minutes) A three-phase induction motor has a four-pole rotor
and runs on 480 VRMS (line voltage) 60Hz power. The motor runs
at four percent slip and the characteristics are: R′ = 0.5Ω, X ′ =
0.8Ω, R′′ = 0.2Ω .

(a) Find the motor’s speed, in rpm.

(b) Find the total mechanical power produced in horsepower ( 1 hp
= 746 watts).

(c) Find the torque in SI units (nt-m).

(d) Find the torque at start-up (s = 1) for the motor.

6. (30 minutes) A three-phase synchronous machine is run as a generator.
The overall load is purely resistive and is 200 MW. The machine runs
at a power angle δ of forty-five degrees. The machine runs at 1800
rpm. The stator circuits are wye-connected and have a phase voltage
(voltage of each phase to ground) of 3600 VRMS, 60 Hz.

(a) Find the reactance in each pole, Xs.

(b) Find the excitation voltage e. Draw a phasor diagram showing
v, e , and the current I.

(c) Find the number of poles p.

(d) Find the current I in each phase.
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