
EECS 100

Fall Semester 2001

Final Examination

Three Hours. Closed Book.
Two: 81

2
× 1100 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.
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2. (30 minutes) In this circuit, Q1 is an npn bipolar junction transistor
with a β of 100. The op-amp is ideal.

(a) Is the transistor cut-off, saturated, active, or reversed?

(b) Find the voltage Vout.

(c) Find the voltage at the point labeled X.

(d) How will the voltage at Vout depend on an external load placed
between Vout and ground?

70 V RMS

CX

7 + j24 Ω

5 : 1

3. (20 minutes) The figure shown represents the circuit used for the pub-
lic address system at a football stadium. The drive source is 70 VRMS
at 1000 Hz. The transformer is ideal. The horn loudspeaker is repre-
sented by the 7 + j24 Ω complex load.

(a) Find the current drawn from the 70 V line if CX = ∞.

(b) Find the value of CX , in microfarads, which maximizes the active
power dissipated in the load.

(c) Find the current drawn from the 70V line in this compensated
state.

(d) Find the increase in volume produced from the loudspeaker with
the compensation added. Express your answer in decibels.
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4. (30 minutes) The circuit shown uses both N channel and P channel
enhancement type MOS transistors with threshold voltages of 3.0 V .
M1 is a permanent magnet dc motor which turns in a clockwise direc-
tion with positive voltage applied, using the indicated polarity on the
diagram, and turns counterclockwise with negative polarity applied.
Inputs X and Y are driven with signals with logic “1” =12 V and
logic “0”=0 V .

(a) Make a chart of the states of transistors Q1 through Q4 (using
N for on and F for off) as a function of inputs X and Y for all
cases. Include in your chart the status of the motor, using CW
for clockwise rotation, CCW for counterclockwise rotation, and
S for stopped.

(b) What would happen in this circuit if both inputs X and Y were
fed with a 6.0 V signal?

(c) It is desired to drive this circuit from two logic signals, one called
Direction (D), which is zero for clockwise and one for counter-
clockwise, and one called Run (R), which is zero for stopped and
one for running in either direction. Make a Boolean expression
for X and Y in terms of D and R.



5. (30 minutes) A 60 Hz three-phase induction motor draws a current
Im of 16.0 ampere RMS in each of the three windings. The motor’s
parameters are: X0 = 3.0 Ω, Rstator = 1.0 Ω, R00 = 0.5 Ω. The
motor runs at 1746 rpm and has a four-pole rotor. The windings are
∆ connected.

(a) What is the line voltage?

(b) What is the slip s ?

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

(d) Find the torque in SI units (nt-m).
(e) Find the phase angle of the current Im, in degrees.
(f) Find the ratio of mechanical power to active power drawn by the

motor.

6. (30 minutes) A three-phase synchronous machine is run as a generator
into a 400MVA load with a phase angle of 30ñ leading, i. e. a slightly
capacitive load. The machine runs at a power angle δ of sixty degrees.
The machine runs at 3600 rpm. The stator circuits are wye-connected
and have a phase voltage (voltage of each phase to ground) of 3600
VRMS, 60 Hz.

(a) Draw a phasor diagram with the phasors v, e, and Xs I shown.
Show the angles δ and θ.

(b) Find the reactance in each phase, Xs.

(c) Find the excitation voltage e. Give magnitude and phase.
(d) Find the number of poles p.
(e) Find the current I in each phase.


