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Electrostatics

1. Two point charges Q1 and Q2 , both in Coulombs, are 

placed r meters apart.  The force on Q2 due to the 

presence of  Q1 is proportional to:

(A) r                 (B)1/r                 (C) r2                 (D) 1/r2
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2. A charge of Q Coulombs is placed between two 

parallel plates spaced d meters apart.  If the voltage 

across the places is V volts, the magnitude of the 

force on the charge Q, in Newtons, is:

(A) F = QV/d                    (B) F = Q2V/d

(C) F = QV/d2 (D) F = QV2/d

The force on a point charge Q in an electric field 

with intensity E is F = QE.

For two parallel plates with potential difference 

V, separated by distance d, the strength of the E 

field between the plates is

d
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3.   Two parallel plates in free space are separated by 0.1 

mm. The voltage across the plates is 8 volts. How 

much work would be required to move a point charge 

of  2 Coulombs  from the negative plate to the positive 

plate? (Hint: first find the force on the 2 C charge)

(A) 16 μJ         (B) 40 μJ         (C) 2 μJ         (D) 16 J



Current

4. If an average of 6 Coulombs pass a given point in a 

wire in 12 seconds, the average current in the wire in 

Amperes is:

(A) 0.5              (B) 2              (C) 1/6              (D) 72
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5.  When 10 mA flows through a certain resistor, a    

voltage of 2 volts appears across it.  The value of 

the resistor is most nearly:

(A) 2 kΩ       (B) 200 Ω       (C) 2 Ω       (D) 0.002 Ω

Ohm’s Law: V = IR; v(t) = i(t)R



6.  A 10 Ω and a 30 Ω resistor are in connected in

series.  If the voltage across the 30 Ω resistor is 60 

volts, the voltage across the 10 Ω resistor is most 

nearly:

(A) 10 V         (B) 20 V         (C) 60 V         (D) 40 V 

Ohm’s Law: V = IR; v(t) = i(t)R



Resistors in Series and Parallel

7. The equivalent resistance, Req is most nearly:

(A)  8.3 Ω     (B) 9.3 Ω     (C) 14.3 Ω     (D) 16.3 Ω

nS RRRR  ...21  nP RRRR /1.../1/1/1 21 
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8. In #7 above, if  the voltage across the 5 Ω resistor is

2 volts, the voltage across the 4  resistor is most 

nearly:

(A) 7 V          (B) .28 V          (C) 3.5 V           (D) 2 V

Ohm’s Law: V = IR; v(t) = i(t)R

5Ω 10Ω 7Ω

Req=?
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9. The current, in Amps, through the 2 Ω resistor is

most nearly:

(A) 2.4            (B) 2.8            (C) 1.7            (D) 3.4 
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Ohm’s Law: V = IR; outin II 



Power Absorbed by a Resistive Element

10. A 10 Ω and a 20 Ω resistor are in connected in

series.  If the voltage across the 20 Ω resistor is 80 

volts, the power dissipated in the 10 Ω resistor is 

most nearly:

(A) 6.4 W       (B) 16 W       (C) 64 W       (D) 160 W

Ohm’s Law: V = IR RI
R
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11. A light bulb is rated at 120 V and 100 Watts.  What

is the resistance of the bulb in Ohms?

(A) 120          (B) 144          (C) 180          (D) 240
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Kirchhoff’s Voltage Law

12. The power dissipated in the 10 Ω resistor is:

(A) 1.6 W        (B)1.8 W        (C) 2.0 W        (D) 2.2 W
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dropsrises VV 

12A. The power dissipated in the 4 Ω resistor is about:

(A) 0.25 W     (B)1.0 W     (C) 6.25 W     (D) 20 W
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Kirchhoff’s Current Law

13. The voltage, in Volts, across R4 in the circuit

below is:

(A) 9R4      (B) -9R4       (C) 4R4       (D) -5R4

outin II 
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Capacitors and Inductors

14. A 5 mH inductor and a 10 Ω resistor are 

connected in series. The voltage across the 

resistor is 2V.  The energy stored in the inductor 

is most nearly:

(A) 1 μJ       (B) 10 μJ       (C) 100 μJ       (D) 1 mJ

The energy stored in an inductor
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15. A  2 microfarad capacitor is charged to a potential

of 100 Volts. A resistor of 50 Ohms is then placed 

across the capacitor.   After 8 time constants, the 

total energy dissipated in the resistor is most 

nearly:

(A) 1J        (B) 10J       (C) 10 mJ       (D) 1 mJ

The energy stored in a capacitor
2/2/2/ 22
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See section on AC Circuits in handbook

16. (This is not in the form of an FE exam problem) A 

certain voltage is x(t) = 170 cos(377t + 200) volts.

(a) What is the rms value (also called the effective 

value) of this voltage?

(b) What is its frequency in Hz?

(c) What is its period?

(d) What is the phasor associated with this voltage?

(continued on next slide)



16. “Continued”  x(t) = 170 cos(377t + 200) volts

(e) Express this voltage as a sin function of time 

(instead of cos).

(f) If this voltage is applied to a 100 Ohm 

resistor, how much power would be dissipated?

(g) If this voltage is applied to a 10 mH inductor,

how much power would be dissipated?

(h) If this voltage is applied to a 10 microfarad 

capacitor, what would be its reactance?

(i) What is the average value of this voltage?



17. What is the maximum amount of energy stored in a

2 µF capacitor when there is a sinusoidal voltage 

across it of 120 volts rms at 60 Hz? 

(A) 0.7 J       (B) .07 J      (C) .029 J      (D) 7.3 mJ
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18. A capacitor, resistor and inductor are all in    

series.  The magnitudes of the reactance of the 

capacitor and inductor are 75 Ω and 25Ω, 

respectively.  The resistance is 20 Ω.  First find 

the impedance of this combination then sketch 

the impedance diagram.

For a Capacitor,

For an Inductor,                              where

XC and XL are the capacitive and inductive 

reactances:
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19. The impedance in Ohms of a  2 μF capacitor, a 6

mH inductance and a 20 Ω resistor in series at 1 

kHz is most nearly:

(A) 20 + j42                        (B) 20 + j82    

(C) 20 - j82                         (D) 20 - j42

For a Capacitor,

For an Inductor,                              where

XC and XL are the capacitive and inductive 

reactances as
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Complex Power Triangle 

(Inductive Load)

Power Factor

20. A 10 kW load has a power factor of 0.866. The

magnitude of the complex power in kVA is most 

nearly:

(A)12          (B) 6.6         (C) 8.66          (D) 11.5

cos.. fp
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sinVIQ 

cosVIP 

21. For a certain load, the magnitude of the complex

power is |S| =1 kVA.  Its power factor is cosθ = 0.6.  

The reactive power Q in kVAR is most nearly:

(A) 1.4           (B) 1.0            (C) 0.8           (D) 0.5

Complex Power Triangle

(Inductive Load)





Complex numbers

22. If                the quantity          is equal to:

(A)              (B) -1       (C) (D) +1
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23. If               the quantity         is equal to:

(A)                               (B)

(C)                               (D) 

,1i 1i

045/2
045/2 

0135/2  0135/2



Transformers

24. An ideal transformer has 120 turns on the

primary and 50 turns on the secondary.  If the 

primary voltage is 120 volts, the secondary 

voltage is most nearly:

(A) 50V      (B) 120 V       (C) 100 V      (D) 288V
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Resonance

25. A  0.1 μF capacitor, a 100 Ω  resistor and a 25 mH

inductor are all connected in series.  The resonant 

frequency of this circuit, in kHz, is most nearly:

(A) 3.2           (B) 20           (C) 256           (D) 380 
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