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United States Naval Academy
Electrical Engineering Department
EE 228 EXAM |

1. Put your name on thetest.

2. There should be 11 pages in the exam. The firg is the title page. There are seven
problems.

3. Show dl your work to receive maximum partia credit. If you make an assumption,
dateit. Expressyour answers with proper units.

4. You have 70 minutes to complete the exam.

5. Each pageis scored asfollows:

Problem | Points | Score
1 50
2 42
3 55
4 20
5 45
6 18
7 20
Tota 250

Name:
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1. (50pts) The circuit below depicts three loads in a typica house. Load 1 is a
dishwasher, load 2 is an office, and load 3 is an oven, where the two 60-Hz phase
voltages are Vg1 = 120D0° Vims and Vg = 120D180° Vims The oven (load 3) is
represented as aparallel combination of aresistor and an inductor.
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a) (15pts) Solve for the complex power absorbed by the oven (load 3). Represent it in
rectangular form.

ng

b) (15pts) Solve for the average and reactive power dissipated in the office (load 2).
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C) (10pts) Solve for the total complex power supplied by the source Vg;.

Sp1 =

d) (10pts) Find the capacitor value (placed in parallel with load 1) that corrects the power
factor of load 1 to unity.
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2. (42pts) A balanced Y-D three-phase circuit with positive phase sequence hasthe
following characteridtics:

Source phase voltage (‘b’ phase): Vpn = 120D-120° Vs

Line impedance per phase: Z =1W
Load impedance per phase: Zp=9+j12W
Total load complex power: Sp =6.75D53.1° kVA

a) (15pts) At the source terminds, solve for the line voltage V ap.

Vab=

b) (15pts) Solve for the magnitude of the line current I .




EE228EXAM | 24 FEB 00

c) (12pts) Solve for the magnitude of the line voltage at the load.

VD=
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3. (55pts) A DC shunt motor has the following ratings: 3Hp, 120V, 20A, 1200 rpm. The
totd field resstance is 240W and the internd armature resistanceis 0.2W.

Given: 1Hp = 746W; E = Kf W, Tq=Kf I

a) (20pts) Solvefor the efficiency of the motor.

b) (20pts) Solve for the converted power.

Pconv =
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c) (15pts) Assuming friction is smdl, find the no-load speed of the motor.

z
[
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4. (20pts) For the transformer circuit below:

. . I
Determine the voltage on each coil and show that l—l =

2

L, +M

L,+M~
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5. (45pts) For the circuit shown below, the source voltageis Vsre = 12D0° Vips.
10w jBW .| ZI;')W
. 1€

a) (20pts) Use the concept of reflected impedance to find the load impedance Z, that
absorbs maximum red power.

ZL:

b) (10pts) Solve for the maximum rea power that can be ddlivered to the load.

Prmax =
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C) (15pts) Assuming maximum power is absorbed, solve for the magnitude of the
current through the load.




EE228EXAM | 24 FEB 00

6. (18pts) Circle trug(T) or fase(F) for the following:

T/F A DC sriesmotor isoptimal for loads requiring good traction at low speed.
T/F  Anided transformer absorbs no power.

T/F A motor converts mechanical power to electrical power.

T/F  AnAC generator uses acommutator to insure that the current alternates direction
each cycle of the waveform.

T/F  One advantage of athree-phase system for power distribution isthat less copper is
required.

T/F  DCispreferred over AC for distribution of power because AC voltages cannot be
stepped up or down using transformers.

7. (20pts) A certain lamp dissipates 100W of average power and 25VAR of reactive
power. Thelamp ison 60 hours each month.

a) (10pts) How much energy does the lamp use in kWh each month?

Energy (in kwWh)

b) (10pts) How much energy does the lamp use in Joules each month?

Energy (in J)




