FE/EIT Circuits Review

Agenda
» DC Circuits

* Basic Definitions
 Circuit Components

» DC Circuit Laws

* Kirchoff’s Laws

* Civil Engineering Example

* AC Circuits



=
DC Glossary of Terms/Quantities -

Q- Ql/ymx:?{”b (“t*tjf\ JWAs - CQU\/\OWJO
O leckuon = X;OUM C

- CU\\WQV\t Ubvn:% < \Ar\/v\@bf%ﬁ <
Oﬂ/@z Zd\u{@d/bh) L ou\oty / cor

at <‘[)DB(Q\N%\/0\J\B folalf\%ﬂ

p W\ —
M@ {W - QY = Uutt
AN = o
j@%(Q}/géQ: W TS



FE/EIT Circuits Review
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DC Circuits

Components: ‘J{‘S CUL_QO%B\Q @‘e
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DC Circuit Laws

Ohm’s Law and Passive Sign Convention
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DC Circuit Laws

Kirchoff’s Laws » .\ L
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Civil Engineering Circuit Analogy
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FE Practice Problems

*6.1 For the circuit below, with the voltages’ polarities as shown, KVL in equation form is

a)v,+v,+u,-v‘+v,-0

-v,+vz+v,-v‘+vs-0
‘+vz-03-v4+vg-0

d)-v.-v,-v,+v,+v,-0

e)v,-v,+v,+v.-v,-0
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Series and Parallel
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tvalent Resistors and Black Box
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FE Trlck Voltage and Current Division E %
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Practice Problems (cont.)




Power — WATT IS It?



Practice Problems (cont.) -
v
*6.3 Find the magnitude and sign of the power, in watts, ‘L
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Practice Problems (cont.) ~) / %

6.4 For the circuit shown, the voltage across the 4 ohm o
sistor is, with v =1V Q i;‘m
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Conductance — Dual of Resistance
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Practice Problems (cont.)

6.5 The total conductance, in mhos, in the circuit
shown below is

a) 1/5

b) 1/2 = -
c) 2 ‘ g’“
d) 5 A

. - U

e) 10




Practice Problems (cont.)

6.6 The power, in watts, absorbed by the 6 mho con-
ductance in the circuit below is

a) -.24 ‘ . \ &
¥ D i B
d) .48 |

e) 0.54




Practice Problems (cont.)

*6.7 The equivalent resistance, in ohms,
between points a and b in the circuit
below is

d
-\ 40




FE Trick — Source Transformation
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FE Trick - Superposition
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Practice Problems (cont.)
6.8 The voltage V; is

a) 6.4
b) 4.0

U%F




Practice Problems (cont.)

6.9 Find I, in amperes.

a) 4.0 ) \\
2o |/
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AC Circuits \j“\ s Q

Complex Numbers: i orj?
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New Terms
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Key to Analyzipng AC Circuits: Ph 1o oo
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Practice Problems (cont.)

D
& \
AC CIRCUIIS—SINGLE FPHASE u 5 _/ggo
~)

*6.10 (2 + j2) (3 - j4) is most nearly

d) 28.0 /-8.1°
e) 46.0 (-8.1°
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Average Value and Root Mean Square (RMS)
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Average Value and Root Mean Square (RMS) (cont.)
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Practice Problems (cont.)

*6.11 The following sinuisoid is displayed on an oscillo-
scope. The RMS voltage and the radian frequency

are most nearly
\ / |\ Io.w
) 1,833
@i .7071, 52.36
o) 1.4142, 52.36 \K

d) 2,833 \

e) 2, 52.36 \ / \
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Practice Problems (cont.)

6.12 Find [, in amperes.

a) 0.29 + j0.68 %0 [18°
-0.12 + j0.69 :
-0.82 - j0.37

H1-p2 fnes\ Am\%sg

Lol © -333-j450
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oulll
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, 1, | Yo/
25 75

| =-1.6348 + 0.6670i

a = 35.0000 +20.0000i -25.0000 -50.0000
-25.0000 75.0000 -20.0000i -28.2843 -28.2843i
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Practice Problems (cont.)

*6.13 Calculate the magnitude of the node voltage V3.

a) 85.1
60

b) 77.2

c) 68.8 20 [0° A
d) 92.2 3
e) 102.2
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Practice Problems (cont.)

6.14 The peak value of V(i) in the circuit shown is DOY B%DD){/}?

approximately D =10 de 1@
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AC Power
Instantaneous Power =

Complex power S=P+jQ=VxIl | — >
Real power (P) [Unit: W] ﬁ
Reactive power (Q) [Unit: var]
Apparent Power (|S|) [Unit: VA]
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Practice Problems (cont.)

*6.15 The power factor of the circuit shown is most nearly

;T———)
a) 0.5 5 ——— 0
b) 0.6 ,’ LD
c) b= i3
-

e) 0.9
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Thank You and Good Luck!
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