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TECHNICIAN ELECTRICAL SKILL EVALUATION
PREFACE
The following Recommended Practice is subject to
the Disclaimer at the front of TMC’s Recommended
Maintenance Practices Manual. Users are urged to
read the Disclaimer before considering adoption of
any portion of this Recommended Practice.
PURPOSE AND SCOPE
This Recommended Practice (RP) was developed to
help fleets evaluate the electrical skill level of their
technicians, with the results being used to determine
what required training programs are needed in preparation for the maintenance of truck electronic control
systems. This skill evaluation is not intended to be
used as a pass/fail exam in grading the skill level of
individual technicians.
The multiple choice questions in this RP were prepared to assist in the evaluation of a technician’s
knowledge in the following areas:
1. Understanding of basic electrical concepts.
2. Reading simple electrical wiring diagrams with
electrical symbols.
3. Performing circuit measurements with a voltohm meter.
4. Solving basic circuit equations using Ohm’s
Law.
5. Understanding essential concepts related to
the databus.
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The multiple choice questions have been divided
into four categories as outlined on the answer sheet.
These categories are “Fundamental,” “Application,”
“Advanced", and "Databus.” The answer sheet also
provides sample solutions for selected questions. In
the “Fundamental” section, questions address basic
electrical topics such as conductors and insulators. In
the “Application” section, questions stress familiarity
with and ability to use an volt-ohm meter. The “Advanced” section question can generally be considered
beyond the required knowledge for a technician to
do electronic system maintenance on trucks. The
"Databus" section evaluates an understanding of
concepts specific to the SAE J1939 databus.
In general, technicians who have responsibilities for
truck electrical system maintenance should achieve
a minimum of 85 percent correct responses to both
the “Fundamental,” “Application,” and “Databus”
category questions. Technicians who score 85 perent
on the “Advanced” questions have demonstrated an
excellent understanding of basic electrical theory. A
working knowledge of both electrical fundamentals
and the use of a volt-ohm meter are considered
prerequisites for performing service maintenance on
truck electrical systems. It should also be noted that
a good score on this evaluation does not, in itself,
ensure that the technician has the required skills for
troubleshooting truck electrical systems.
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FUNDAMENTAL SECTION

8. The unit of measure for potential difference
is the:
a. ohm 			
b. ampere
c. ion
d. volt

1. Electricity flows easily in:
a. conductors 		
b. insulators 		
c. air
d. open circuits
2. Insulation on wires ______ carry electricity
easily.
a. does 			
b. does not
c. will
d. should
3. The flow of electricity is called:
a. electric current 		
b. pressure
c. an open circuit
d. resistance
4. Current is defined as:
a. the potential to do work
b. directed electron flow
c. positive and negative battery charges
d. the opposition to electron movement
5. The resistance of two resistors in series is
______ the resistance of each resistor.
a. greater than 		
b. less than
c. the same as
d. equal to
6. Current in a circuit that always flows in the
same direction is called:
a. electron current		
b. indirect current
c. direct current
d. AC current
7. Voltage:
a. is the force that moves electrons through an
electrical circuit
b. is the measure of resistance
c. cannot exist in an open circuit
d. is measured with an ohmmeter

© 2020—TMC/ATA

9. To have current in a closed circuit we need:
a. open contacts 		
b. schematic diagram
c. voltage
d. insulation
10. Which of the following is not another name
for the force we call voltage?
a. electromotive force
b. potential difference
c. EMF
d. current
e. volts
11. The device that converts chemical energy
to electrical energy is called:
a. piezoelectric device
b. thermocouple 		
c. solar cell
d. battery
e. capacitor
12. Resistance causes ______ when electrons
flow in a circuit.
a. an open circuit 		
b. heat
c. no current
d. no voltage
13. Circuit components that are designed to
produce large voltage drops or to reduce the
circuit current are called:
a. good conductors
b. resistors 		
c. poor insulators
d. current switches
14. Copper wire is a good conductor because:
a. it has a few free electrons
b. it can be made into different shapes
c. it has low resistance
d. it is an insulator
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15. What is a milliamp?
a. one tenth of an amp
b. one hundred of an amp
c. one thousandth of an amp
d. one million amps
e. a bug with many legs

APPLICATION SECTION

16. The purpose of a battery is to:
a. convert mechanical motion into AC current for
powering accessories
b. convert kinetic energy into potential energy for
powering components
c. convert chemical energy into electrical energy
or electrical energy into chemical energy
17. When batteries cannot push current
through a material, the material is:
a. a good conductor
b. an insulator
c. a direct-current conductor
d. full of free electrons

22. The purpose of an ohmmeter is to:
a. measure the watts of the battery circuit
b. measure resistance by applying a known voltage to the circuit
c. measure voltage difference between two points
d. measure amperes by applying 12 volts to the
circuit
23. The purpose of the voltmeter is to:
a. measure volts by applying a known voltage
to the circuit
b. measure ohms through the ammeter
c. measure the voltage difference between two
points
d. measure amperes by applying 12 volts to the
circuit
OHMS LAW

Figure 1: Circuit component schematic
symbols for use with questions 18 through 20.

Ohms Law states that the current flow through a
circuit is directly proportional to the potential difference across it — i.e., if you double the voltage,
twice as much current will flow in the circuit.
The resistance of a circuit is calculated by the
equation R (in ohms) = V (voltage drop) divided by
the current in I (amperes) or R = V/I.
Ohms law is often defined as:
V (volts) = I (amps) x R (ohms)

18. What is the schematic symbol for a capacitor (see Figure 1 above)? _____
19. What is the schematic symbol for a resistor
(see Figure 1 above)? _____
20. What is the schematic symbol for a
diode (see Figure 1 above)? _____
21. A drawing that illustrates the components
in an electric circuit is called:
a. closed circuit
b. parts diagram
c. parts list
d. schematic diagram
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24. The voltmeter is generally easier to use
than either the ammeter or the ohmmeter because:
a. you need not observe polarity when using the
meter
b. you need not break the circuit under test to
measure the voltage
c. you need not observe safety precautions when
using the voltmeter
d. voltage drops can be measured without applying power to the circuit under test
e. a voltmeter cannot be used in a ‘live circuit’
25. 2.2 kΩ is another way to write:
a. 2.2 ohms		
b. 22 ohms		
c. 220 ohms
d. 2,200 ohms
e. 22,000 ohms
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26. 9.98MΩ is another way to write:
a. 0.00998 ohms
b. 9.8 ohms
c. 9,800 ohms
d. 9,980,000 ohms

32. The bulb in the circuit of Figure 3 is very dim.
The voltage readings are taken as follows:
V1: 0.20 volts
V2: 8.0 volts
V3: 7.80 volts

27. Kilo is often abbreviated ‘k’. Thus, 100-kilo
ohms may be expressed as 100kΩ. Mega is abbreviated as ‘M’. Therefore, 10 megaohms may
be expressed as:
a. 10 Ω		
b. 10 Ω		
c. 10 milli Ω
d. 10 MΩ
e. 10 kΩ

The first technician says that the wiring from the
positive battery terminal to the lamp is good. The
second technician says that the lamp has a poor
ground. Who is right?
a. First technician only
b. Second technician only
c. Both technicians are correct
d. Neither technician is correct

28. Figure 2 is the schematic for a:
a. series circuit
b. parallel circuit
c. combination circuit
d. series-parallel circuit

Figure 3
33. Refer to Figure 4. The switch is on and the
lamp is dim. The voltage readings are as follows:
V1 = 0.2 volts
V2 = 3.8 volts
V3 = 4.0 volts

Figure 2
29. A high resistance connection has the effect of:
a. increasing source voltage
b. increasing circuit current
c. reducing circuit current
d. blowing any circuit protection device

What is most likely the problem?
a. a defective switch
b. a burned-out bulb
c. an open circuit
d. an open ground

30. Adding resistors in parallel with the source
voltage will:
a. increase circuit current
b. decrease circuit current
c. not affect circuit current
d. impossible to tell without knowing the resistance
31. The parallel circuit:
a. has a separate current path for each component
b. increases its current draw as additional
branches are added
c. reduces its total resistance as additional
branches are added
d. all of the above statements are true
© 2020—TMC/ATA
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Figure 4

34. Refer to the meter connection in Figure 5.
Technician A says the meter is being used to
check voltage. Technician B says the meter is
connected as an ammeter. Who is right?
a. A only 		
b. B only
c. both A and B
d. neither A nor B

37. Refer to Figure 7. Each bulb draws three (3)
amps. Technician A measures the voltage across
the circuit breaker with the lights off to measure
the voltage drop across the circuit breaker. Technician B turns the lights on then measures the
voltage drop across the circuit breaker. Who is
correct?
a. A only
b. B only
c. both A and B
d. neither A nor B

Figure 5
35. A technician is checking a circuit using the
setup in Figure 6. Which of the following correctly
identifies the two meters?
a. meter X is an ammeter and Y is a voltmeter
b. meter X is an ohmmeter and Y is an ammeter
c. meter X is a voltmeter and Y is an ammeter
d. meter X is a voltmeter and Y is an ohmmeter

Figure 7
38. An ohmmeter is:
a. always connected in series with the circuit
b. not to be used to check continuity
c. always connected to a circuit with power applied
d. never connected to a circuit when power is
applied

Figure 6
36. In the modern alternator, AC is converted to
DC by the: I. Slip Rings or II. Diodes
a. I only 		
b. II only
c. both I and II
d. neither I nor II
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ADVANCED SECTION
39. Ohm’s Law states that:
a. current increases as resistance increases
b. current decreases as voltage increases
c. current increases as voltage increases
d. resistance increases as voltage increases

44. Determine what the voltmeter will read in
Figure 10.
a. 2 volts		
b. 6 volts		
c. 12 volts
d. 72 volts
e. 1.2 volts

40. If a simple circuit with a 12-volt battery has
6 amperes of current flowing through it, what is
the circuit resistance?
a. 1/2 ohm or 0.5 ohm
b. 2 ohms
c. 72 ohms
d. need more information to solve problem
41. In a circuit with constant voltage, if the resistance is reduced, the current will:
a. remain constant
b. increase
c. decrease
d. alternate
42. How much current will flow in the circuit depicted in Figure 8, below, if a 12-volt potential is
applied between points “A” and “B” ?
a. 120A 		
b. 0.1A
c. there is not enough resistance for current to flow
d. there is too much resistance for current to flow

Figure 10
45. What will the voltmeter read in Figure 11?
a. 12 volts		
b. 0 volts		
c. 6 volts
d. 72 volts
e. 2 volts

Figure 8

Figure 11

43. What is the circuit current in Figure 9?
a. 0.75A
b. 1.3A
c. 2A
d. 6A

Figure 9
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46. What will the ohmmeter read in Figure 12?
a. 12 Ω
b. 72 Ω
c. 6 Ω
d. 0 Ω
e. never hook an ohmmeter to a "live circuit,"
because the meter may be damaged

49. What is the total voltage drop in Figure 14?
a. 8V 		
b. 16V
c. 24V
d. 48V
50. What is the total circuit resistance in Figure 14?
a. 12Ω		
b. 24Ω
c. 48Ω
d. 36Ω
Figure 15. For use with questions 51 and 52.

Figure 12
47. What will the ohmmeter read in Figure 13?
a. 10 Ω
b. 15 Ω
c. 20 Ω
d. 45 Ω
e. Never hook an ohmmeter up in this manner;
the extra resistance may damage it

51. If resistor R1 in Figure 15 were to have an
internal short:
a. source voltage increases eight volts
b. circuit resistance increases four ohms
c. current does not change
d. circuit resistance decreases four ohms
52. What is the voltage drop across resistor R3
in Figure 15?:
a. 1.75V 		
b. 3.5V
c. 7V
d. 14V

Figure 13
Figure 14. For use with questions 48 -50.

53.What is the voltage across lamp L1 in Figure
16?
a. 0V 		
b. 3V
c. 4V
d. 12V

48 What is the circuit current in Figure 14?
a. 0.75A 		
b. 1.3A
c. 2A
d. 6A
Figure 16
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DATABUS SECTION
54. The cable used to repair an SAE J1939 databus
circuit is defined in both SAE J1939-11 and SAE
J1939-15. Which statements are true?
a. 1939-11 – Jacketed twisted shielded 2 wire
cable
b. 1939-15 – Jacketed unshielded twisted 2 wire
cable
c. The twisted pair can be assembled with
18-gauge cable
d. The twisted pair can be assembled with
20-gauge cable
e. All of the above
55. The SAE J1939 databus has 2 terminating
resistors. One resistor at each end of the databus backbone. What is the resistance value of
these resistors?
a. 5 Ohms
b. 50 Ohms
c. 100 Ohms
d. 120 Ohms
56. Identification markings on an ECU case shown
as a type 11 has what meaning?
a. Voltage value of 24 volts
b. Negative ground
c. Contains a terminating resistor
d. ECM has specialized programming
57. The databus line is comprised of a CAN H
(high) and a CAN L (low). What color cable is
CAN H and CAN L?
a. CAN H = blue and CAN L = green
b. CAN H = yellow and CAN L = green
c. CAN H = white and CAN L = blue
d. CAN H = yellow and CAN L = white
58. If a resistance measurement is taken between
CAN H and CAN L of a circuit (ignition off) with
both terminating resistors in place, what is the
resistance?
a. 12 Ohms
b. 20 Ohms
c. 30 Ohms
d. 60 Ohms
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59. What TMC RP defines a databus repair procedure?
a. RP 142
b. RP 129
c. RP 135
d. RP 141
60. What is the maximum length of the databus
backbone for both 1939-11 and 15?
a. 10 meters
b. 20 meters
c. 30 meters
d. 40 meters
61. Nodes or stub lengths are the ECU cable interconnects to the databus backbone cable. The
cable stub/node length is 3 meters for 1939-15
and 1 meter for 1939-11.
a. True
b. False
62. Can a new stub/node be added to an existing
stub/node?
a. A stub/node can be added to an existing node
if stub/nodes have different lengths
b. A stub/node must always be added to the
backbone cable
c. A stub/node can be added to an existing stub/
node if splice is made 1/2 meter away from
the backbone cable
63. The 1939-11 can contain 30 nodes and a 193915 can contain 10 nodes.
a. True
b. False
64. What is the distance between stub/nodes on
a databus backbone?
a. 1 meter
b. 1/10 meter
c. 2 meters
d. no specific
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TMC TECHNICIAN ELECTRICAL SKILL
EVALUATION ANSWER KEY
NOTE: F = Fundamental, APP = Application, ADV =
Advanced, and DB = Databus
Problem #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Answer
a		
b
a		
b		
a		
c		
a		
d		
c		
d		
d		
b		
b		
c
c		
c		
b		
a		
f		
d		
d		
b		
c		
b
d		
d		
d		
b		
c		

Category
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
APP
APP
APP
APP
APP
APP
APP
APP

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

a		
d		
c		
a		
a		
a		
b		
b		
d
c		
b		
b		
b		
d		
c		
b		
e		
d		
c		
d		
b 		
d		
c		
c		
e		
d		
c		
b		
d		
a		
d		
a		
b		
a		
b		

APP
APP
APP
APP
APP
APP
APP
APP
APP
ADV
ADV
ADV
ADV
ADV
ADV
ADV
ADV
ADV
ADV
ADV
ADV
ADV
ADV
ADV
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

CALCULATIONS
Problem #18-20 illustration key
a. capacitor 		
b. switch 		
c. transistor 		
d. diode
e. inductor
f. resistor
Problem #40
Ohm’s Law
E(volts) = I(amps) X R(ohms)
12 = 6 X R
12/6 = 2 = R(ohms)
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Problem #42
Resistors in series are additive.
R(total) = R1 + R2 + R3
R(total) = 50 + 20 + 50
R(total) = 120 ohms
E(volts) = I(amps) X R(ohms)
12 = I(amps) X 120
12/120 = I(amps)
0.1 = I(amps)
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Problem #44
Method A—Algebraic sum of all voltages in a closed
circuit = 0.
V1 + V2 = 0
12 + V2 = 0
V2 = -12 Volts
Method B
E(volts) = I(amps) X R(Ohms)
E1 = I(amps) X R(ohms)
12 = I(amps) X 6
12/6 = I(amps)
V2 = I(amps) X R(ohms)
V2 = 2 X 6
V2 = 12 volts
Problem #45
Current does not flow in an open circuit; therefore,
the voltage drop across the 6 ohm resistor can be
calculated by:
E(volts) = I(amps) X R(ohms)
E(volts) = 0 X 6
E(volts) = 0
Problem #47
Resistors in series are additive
R(total) = R1 + R2 + R3
R(total) = 10 + 15 + 20
R(total) = 45 ohms
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Problem #51
Parallel Resistance
1/R(1,2) = 1/R1 + 1/R2
1/R(1,2) = 1/12 + 1/6 = 3/12
R(1,2) = 12/3 = 4 ohms
If R1 is shorted, the current will take the path of
least resistance and bypass R2, therefore,
the circuit resistance is effectively reduced
by R(1,2) or 4 ohms.
Problem #52
R(total) = R(equiv)(1,2) + R3 + R(equiv)(4,5)
R(equiv)(1,2) = 4 ohms (see Prob #44)
R(equiv)(5,6) = 1/(1/18 + 1/6) = 4.6 ohms
R(total) = 4 + 4.5 + 3.5 = 12 ohms
E(volts) = I(amps) X R(ohms)
24 = I(amps) X 12
24/12 = I(amps) = 2
E3(volts) = 2 (amps) X 3.5 (ohms)
E3(volts) = 7
Problem #53
R(total) = R1 + R(lamp) + R2
R(total) = 4 + 4 + 4 = 12 ohms
E(volts) = I(amps) X R(total)(ohms)
12 = I(amps) X 12 ohms = 1 amp
E(lamp) = I(amps) X R(lamp)
E(lamp) = 1 X 4 = 4 volts
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