Mine Electrical Certification
Sample Test Questions
Electric Circuits and Equipment

1. With two equal resistances in series across a 90 volt battery, the voltage across each resistance equals:
a. 30 Volts
b. 45 Volts
c. 90 Volts
d. 180 Volts

2. A parallel d-c circuit consists of a 10 volt battery shunted by three resistors of 3, 5, and 7 ohms.  The total current equals:
a. 0.667 amps
b. 1.460 amps
c. 15.000 amps
d. 6.76 amps

3. An unknown resistor connected across a 100-volt source dissipates 200 watts.  Its resistance is:
a. 50 ohms
b. 100 ohms
c. 200 ohms
d. 500 ohms

4. A 100-ohm R is in series with 100 ohms of XL.  The total impedance equals:
a. 70.7 ohms
b. 100 ohms
c. 141 ohms
d. 200 ohms

5. A 100-ohm R is in parallel with 100-ohm of XL.  The total impedance is:
a. 70.7 ohms
b. 100 ohms
c. 141 ohms
d. 200 ohms


6. The total power present in an a-c circuit is referred to as:
a. True Power
b. Apparent Power
c. VARS
d. Power Factor

7. The relationship between produced power and used power is termed?
a. True power
b. Apparent power
c. VARS
d. Efficiency

8. The power factor of an a-c circuit is equal to the ratio of:
a. True power to VARS
b. Apparent power to VARS
c. True power to apparent power
d. Apparent power to true power

9. In a three-phase delta to delta connected transformer with a 3 to 1 step down ratio, primary line current is:
a. Equal secondary line current
b. One-third secondary line current
c. Three times secondary line current
d. 1.73 times secondary line current

10. Of the four possible combinations possible with three-phase transformers, which will give the greatest current handling capacity?
a. Delta to delta
b. Wye to wye
c. Delta to wye
d. Wye to delta

11. In a three-phase delta connected secondary, if one phase should open, what type power is available for use?
a. Single-phase at 100% capacity
b. Single phase at 58% capacity
c. Two-phase at 100% capacity
d. Three-phase at 58% capacity

12. In a three-phase wye connected secondary, if one phase should open, what type power is available for use?
a. Single-phase at 33% capacity
b. Single-phase at 58% capacity
c. Two-phase at 100% capacity
d. Three-phase at 58% capacity

13. The type AC motor which is most commonly used is the:
a. Squirrel cage
b. Wound rotor
c. Shaded pole
d. Synchronous

14. If two of the phase wires which supply a 3-phase motor are reversed, the motor will:
a. Stop
b. Burn up
c. Run as before
d. Reverse its rotation

15. In a three-phase wye connected motor, the phase voltage is equal to:
a. One-third line voltage
b. One-half line voltage
c. 1.73 time line voltage
d. .578 times line voltage

16. In the construction of a PN junction rectifier, silicon, rather than germanium, was chosen for use in the mines because:
a. It is less affected by high temperature
b. It is more affected by high temperature
c. Temperature has no affect upon silicon
d. Germanium isn’t used in junction rectifiers

17. In a silicon diode, when a reverse voltage is applied:
a. No current flows
b. A few miliamperes flow
c. A few microamperes flow
d. The diode will break down

18. The diode ratings usually given by manufacturers are:
a. Forward and reverse voltage
b. Forward and reverse current
c. Forward current and forward voltage
d. Forward current and reverse voltage

19. A calibrated conductor which is designed to burn up at a specified current is called a:
a. Fuse
b. Breaker
c. Switch
d. Relay

20. A switch which is designed to control only one circuit would probably be
designated as which of the following:
a. DPDT
b. DPST
c. SPST
d. SPDT

21. Draw a properly grounded single-phase transformer with a current tap.
[image: ]

22. In the circuit shown below find the voltage of the secondary.
[image: ]
4600 = 230 Volts
20



23. Three single-phase transformers with a ratio of 15:1 are connected delta-wye.  If 4160 volts is supplied to the primary side of the transformers, what is the line-to-line voltage on the secondary side?
E = (4160) (1.732)
15
E = 480 Volts

24. Draw a three-phase delta secondary with zigzag ground transformers.
[image: ]



25. What is the source voltage below?
[image: ]
E = 40 = 5 Volts
8






26. What is the current flow in the circuit below?
[image: ]
I = 90 = 3 amperes
30


27. Calculate the total current flow in the circuit below.
[image: ]

I1 = 240 = 24 amps
10
I2 = 240 = 12 amps
20
IT = I1 + I2 = 24 + 12 = 36 amperes

[image: ]
M - Motor Starter Coil 			HW - High Water Relay
OL - overload Relay 			LW - Low Water Relay
HWE - High Water Electrode 		TR - Time Delay-Relay, Time Open
LWE - Low Water Electrode 		HB - Hot Bearing Relay
BT - Hot Bearing Thermostat 		Stop - Start on momentary contact

Note:  Questions No. 28 thru 32 are concerned with the above pump control circuit:

28. Give two methods of starting the pump.
1. Start Pushbutton 
2. High Water Relay

29. Give two reasons to cause the pump to stop.
1. Stop Pushbutton 
2. Overload 
3. Hot Bearing Relay 
4. Blown Fuse
5. Low Water Relay

30. If the pump will start with the pushbutton but will not run without it what is the matter?
Faulty “M” holding contacts

31. How would you check for an open in the starter coil?
1. Remove power, lock out and tag out
2. Check for continuity between 5 and 6 with an ohmmeter

32. The pump starts on high water but cuts off after 4 minutes.  What is wrong?
1. Hot Bearing
2. Overload
3. Blown Fuse

33. A distinctive feature of a compound motor is that it has:
a. Two series fields
b. Two shunt fields
c. One series and one shunt field
d. It is too complicated to determine

34. How can you reverse the rotation of a DC motor?
a. Change the armature polarity
b. Change the armature and field polarity
c. Change the incoming leads
d. Use a different brush

35. During the charging of lead-acid cell, a dangerous, highly explosive gas is emitted from the cell.  It is:
a. Nitrogen
b. Methane
c. Oxygen
d. Hydrogen

36. The source V of a DC motor is 290V. When the motor is running, the voltage at the motor is 260V and draws 170 amp’s. What is the resistance of the cable?
a. 1.71 Ω
b. 1.12 Ω
c. 1.53 Ω
d. 0.18 Ω


37. Which of the following is required by all AC motors in order to operate properly?
a. A rotating magnetic field
b. A phase shift capacitor
c. Two or more phases
d. A split phase

38. What is the full load secondary current of a single phase .2kVA transformer at 120V?
a. 16 A
b. 1.6 A
c. 3 A
d. 24 A

39. Which 460V, 3-Phase AC motor requires the largest leads?
a. 220V 40 HP
b. 220V 80 HP
c. 550V 40 HP
d. 550V 80 HP

40. Inductive reactance decreases with:
a. An increase in frequency
b. An increase in inductance
c. Both A and B
d. Neither A or B

41. Capacitive reactance decreases with:
a. An increase in frequency
b. An increase in capacitance
c. Both A and B
d. Neither A or B

42. Name four (4) things that are required to be recorded on the map of a mine electrical system.
1. Permanent Cables 
2. Switchgear 
3. Transformers 
4. Permanent Pumps

43. Capacitors are used for:
a. Arc reduction
b. Correcting power factors
c. Filtering electrical current
d. All of the above

44. VARS is the measure of:
a. Resistive power
b. Reactive power
c. Apparent power
d. True power

45. A transformer has a primary voltage of 100V with 500 turns and a secondary voltage of 200V with 1,000 turns.   What is the turns ratio?
a. 1:5
b. 5:1
c. 1:2
d. 2:1

46. In a three-phase wye-connected transformer primary, the phase voltage is equal to:
a. One-third the line voltage
b. One-half the line voltage
c. 1.73 times line voltage
d. 0.578 line voltage















47. What is the peak-to-peak voltage when the effective voltage is 100 volts?
Figure 1

[image: ]
a. 141.4 volts
b. 282.8 volts
c. 110.0 volts
d. 200 volts

48. What is the full load primary current of a 3 phase, 4,160 to 480 volt transformer with a 500kVA rating?
a. 84
b. 169
c. 96
d. 69

49. If this transformer had a 4% impedance, what would the primary short circuit current be?
a. 690
b. 384
c. 1,932
d. 1,725







50. What is the secondary line voltage in Figure 2?
Figure 2
[image: ]
a. 480V
b. 277V
c. 550V
d. 600V

51. If the secondary line current is 200 amps, what is the primary line current?
a. 7.7
b. 3,000
c. 13.3
d. 11
















52. Give one method of starting the pump (Fig. 3).
Figure 3
[image: ]
a. Push the start button
b. The low water relay starts the pump automatically
c. Close the ON contactor
d. Open the LW coil



















53. Two things that will stop the pump (Fig. 3) are:
Figure 3
[image: ]
a. ol & HW
b. HB & TR
c. LW & ol
d. TR & HW

54. Of the four possible combinations with three-phase transformers, which will give the greatest current handling capacity?
a. Wye to delta
b. Delta to wye
c. Wye to wye
d. Delta to delta











55. Draw a Delta transformer schematic supplying a 3-phase bridge rectifier.
[image: ]

56. Three single-phase transformers with a ratio of 15:1 are connected delta-wye.  If 4,160V is supplied to the primary side of the transformers what is the line-to-line voltage on the secondary side?
a. 160V
b. 480V
c. 2,405V
d. 7,197V

57. A circuit breaker directly protects:
a. Wire
b. Men
c. Equipment
d. Switches

















ANSWER SHEET FOR
ELECTRIC CIRCUITS AND EQUIPMENT

1. b
2. d
3. a
4. c
5. a
6. b
7. d
8. c
9. b
10. d
11. d
12. a
13. a
14. d
15. d
16. a
17. c
18. d
19. a
20. c

21. 
[image: ]

22. 4600 = 230 Volts
20

23. E = (4160) (1.732)
15
E = 480 Volts







24. 
[image: ]

25. E = 40 = 5 Volts
8

26. I = 90 = 3 amperes
30

27. I1 = 240 = 24 amps
10
I2 = 240 = 12 amps
20
IT = I1 + I2 = 24 + 12 = 36 amperes

28. 1. Start Pushbutton  
2. High Water Relay

29. 1. Stop Pushbutton   
2. Overload 
3. Hot Bearing Relay 
4. Blown Fuse
5. Low Water Relay

30. Faulty “M” holding contacts

31. 1. Remove power, lock out and tag out
2. Check for continuity between 5 and 6 with an ohmmeter

32. 1. Hot Bearing
2. Overload
3. Blown Fuse

33. c
34. a
35. d
36. d
37. a
38. b
39. b
40. d
41. c

42. 1. Permanent Cables 
2. Switchgear 
3. Transformers 
4. Permanent Pumps

43. d
44. b
45. c
46. d
47. b
48. d
49. d
50. b
51. a
52. a
53. c
54. a

55. 
[image: ]
56. b
57. a
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