ECET 3000

Electrical Principles — Exam I Sample Problems

Instructions: Show all of your work, making sure your work in legible and that your reasoning can be followed.
No credit will be given for illegible or illogical work, or for final answers that are not justified by the work
shown. Place all final answers in the spaces provided. This exam is closed book. You may find the
following formulas helpful during this exam:
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Problem #1) Determine the magnitude of the current I will flow through the resistor and the electrical power P
consumed by the resistor in the following circuit.

Additionally, draw an arrow labeled with a capital “I”
to show the direction of current flow in the circuit.
12V=rs § 0:2
ms
I= (A)
P= (W)

Problem #2) Determine the voltage Vap, as shown in the following circuit, using the Voltage Divider Rule.
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Problem #3) Determine the voltage Vap as shown in the following circuit using Kirchhoff’s Voltage Law.
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Problem #4) Determine the total series equivalent resistance Rggseries “s€en’ by the voltage source as well as the
magnitude of the current I that will flow in the circuit.
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Problem #5) Determine the current Iy as labeled using Kirchhoff’s Current Law.

7mA 3mA

1TmA 18mA

b : Iy = (mA)

Problem #6) Determine the total parallel equivalent resistance Regparane “seen” by the voltage source as well as
the magnitude of the total current I that will flow out of the source.
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REQparallel = (Q)

I= (mA)

Problem #7) Given your results from Problem #6, determine the magnitude of the current that will flow in the
500 ohm resistor using the Current Divider Rule.

Is00 = (mA)

Problem #8) Given the following circuit having the component values: Vg =16 volts, Ri =300 Q, R; =600 Q,
a) Determine the node voltages V4 and Vs in the circuit as well as the source current Is.
b) If the resistor R; is removed from the circuit such that nodes A and B are no longer connected (open
circuited), determine the new values for Va, Vp, and Is.
¢) Assuming that resistor R; was removed as specified in part-b, if an ideal wire is connected between
nodes A and B, determine the new values for Va, Vg, and Is.

A u B

Is R1
Vot R2§ a) Va= V)
Vg = V)
v Is = (A)
b) Va= V) c) Va= V)
Vg = V) Vg = W)

Is= (A) Is= (A)




Problem #9) When a 200Q resistor is supplied by a DC voltage source, the resistor consumes 2.88W of power.

a)
b)

¢)

Determine the magnitude of the source voltage Vpc.

If the source voltage magnitude is doubled (x2), determine the new magnitude of the power that the
resistor will consume assuming that the resistance remains constant at 200€2.

If the source voltage is set back to the same value as determined in part-a of this problem but the

magnitude of the resistance is doubled (x2), determine the new magnitude of the resistor power.

a) Vpc= )
b) Pr= W)
¢) Pr= W)

Problem T/F) Specify whether each of the statements are TRUE or FALSE.

The direction of the voltage rise across a resistor will always be in the same direction as the
actual electron flow through the resistor.

Kirchhoff’s Voltage Law states that the sum of voltages rises around a closed-loop in a circuit
will always be greater than zero.

The parallel equivalent resistance of multiple resistors connected in parallel will always be less
than the value of the smallest resistor in the parallel connection.

There is never a potential difference (voltage) across an idea wire.

If two resistors are in series with each other in an active circuit then the two resistors will have
the same magnitude currents flowing through them.

Within a circuit, parallel resistors must have the same current flowing through all of them.

Given a set of series connected resistors, if additional resistors are added to the series
combination then the total equivalent resistance will decrease.

Given a circuit containing a single voltage source and one or more resistors, current will flow
“out of” the positive terminal of the voltage source.

If two resistors having the same resistance value are in series with each other in an active circuit
then the two resistors will have the same magnitude voltage rise across them.

According to Kirchhoff’s Current Law, if all of the currents for a given node are defined in a
direction such that they are all “entering” the node, then the sum of these currents must be zero.

The series equivalent resistance of multiple resistors connected in series will always be greater
than the parallel equivalent resistance of the exact same resistors connected in parallel.

Any two elements within a circuit that are connected across the same two nodes are said to be
connected in parallel with each other.

When analyzing a DC circuit under steady-state conditions, a capacitor can be replaced by an
“open circuit” because there will be no voltage across the capacitor.

The current flowing in an inductor will be proportional to the rate of change (derivative) of the
voltage across the inductor.



Problem #10) Given the following DC circuit, solve for the current I using Kirchhoff’s Voltage Law (KVL).
In other words, express the resistor voltages in terms of the current I,

_I’_% 500 then write the KVL equation for the circuit and solve for the current.
+ _ +
v, V=12 volts =,
V, =8 volts
I= A

Problem #11) Given the DC steady-state circuit, determine the source current, Is, and the voltage, Vs, across
the 80Q resistor.

Is

n

>

24VDC -

R=40Q L=40 mH
MN nmm
L=10
mH
C=22pF o= R=80§2§ Vo
R=60Q

Answers for Problems 1-10

1) I=__ 0286 (A) 7) Tsoo = 56 (mA)

P=_ 343 (W) 8) Va= 16 v)
2) Va=__9 v) Ve=__10.67 (V)
3) Va=__10 v) Is=__0.01778  (A)

4) REQseries= 10 (kﬂ)

1= 0.5 (mA) Ve=_0_(V) _16_(V)
5) Iy=___ -7 (mA) Is= _0 (A)  _0.0267 (A)
6) Regparata = _272.7_ () 9) Vpc=__24 )
I=__ 102.67 (mA) Pr=__1152 (W)
Pr=__ 1.44 (W)
IHIs=___0.6___ (A
Vee=__16 (V)

b) Va=_16 (V) ¢) _16 (V)

I

Vso

10) KVL Solution

A

V)

V,-30-1-50-1-V,=0

12-30-7-50-1-8=0
80-1=4
1 =0.5amps

True/False Answers

True
False
True
True
True
False
False
True
True
True
True
True
False
False



Extra Problems

Problem #13) Determine the total equivalent resistance Rggseries “seen” by the voltage source as well as the
magnitude of the current I that will flow out of the source.

MN
1.2kQ
24V _: m— 1kQ
REQseries = 4.9 (kg)
2.7kQ
MV I=__ 4898  (mA)

Problem #14) Determine the voltage Vo as shown in the following circuit using a “voltage divider equation”.

20V =

Veo=__ 1091 (V)

Problem #15) Use Kirchhoff’s Voltage Law (KVL) to determine the voltage rises Va, Vg, and V¢ across the
three resistors as defined in the following circuit.
(Note — to receive credit, you must show the three KVL equations that you used to get your answers)

Vs Va Ve
‘ AN A A AA L
Va=__ 426 (V)
16V = vV _—— 17V
5V 20V Ve=__ =220 (V)
j L+ [ K
' v Vc= +46 \%)

Problem #16) Determine the total equivalent resistance Rggparana “seen” by the voltage source as well as the
magnitude of the total current Ipc that will flow out of the source.

—
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Ibc

+
48V === 300Q 6000 200Q
REQparallel = 100 (Q)

Inc = 0.48 (A)

Problem #17) Given the same set of parallel resistors and the value of Ipc that you calculated in problem #4,
determine the current I3p9 as shown in the following circuit using a “current divider equation”.

Inc T300

- 300Q 6000 2000

[} K

1300 = 0.16 (A)




Problem #18) Given the circuit shown below to the left, if the 30Q resistor is removed from the circuit (as shown
to the right), determine the voltage across the 20Q resistor, V29, along with the voltage across the
terminals where the 30Q resistor used to be connected, V3ox.

20Q

- 10V 30Q

Vzo = 0 (V)

Vi = 10 V)

Problem #19) Given the circuit shown below, determine the magnitude of the power that will be consumed by
each of the resistors and the magnitude of the power that will be produced by the voltage source.

20Q

- 10V 30Q

ong = 0.8 (W)
P30 = 1.2 (W)
Psource = 2.0 (W)

Problem #20) Given the following circuit, determine the current Ipc that will in the circuit (as shown).

P—VW—

Ioc 1000

+

— 36V 20V

Inc = 0.16 (A)

Problem #21) Determine the source current Ipc and the resistor voltage V4 as shown in the following circuit

Vo

— AW

— Rz=40§2§

using the Reduce and Return Method if the source voltage is V), = 72 volts.

Inc

R1=12Q

MY

R:=15Q

R4=459§) Vi

=2 A

Ve=__36 (V)



