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1) Find the value of the total inductance of the arrangement shown in the figure below. 

[1] 

 
 

  LT= ___________ 30mH___ 

 

 

 

 

 

 

2) Find the value of the total capacitance of the arrangement shown in the figure below. 

[1] 

 
 

  CT= ___________ 10µF___ 

 

 

 

 

 

 

 

 

3) What is the voltage across a 100mH inductor if the expression for the current is: 

i(t) = (0.5 + 3t)A? 

[1] 

  VL= ___________ .3V___ 

vL = L di/dt = .1H(3) = .3V 
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4) What is the expression for the current through the inductor after the switch is closed? 

 

 
 [3] 

 

____________________________

 

i t( ) = 100 1− e

−t

1ms
⎛
⎝⎜

⎞
⎠⎟

mA _______ 

 

 

;  τ=L/R = .1H/100=1ms;  

 

 

 

 

current is positive, in the direction shown by the arrow. 

 

 

 

5) The capacitor in the circuit below has an initial charge of 12V as shown.  What is the 

expression for the current for the period after the switch is closed? 

[3] 

 
 

___________________________
 
i t( ) = −8e

−t

1.5msmA ________ 

 

  

 

We generally considered current into the capacitor during the charging phase as positive, 

so this should be  negative.  -1 if not  
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6) Determine the following phasor voltages and currents (give answers in the same form as 

the question): 

[3] 

a) 120∠0
0
V + 120∠90

0
V =    170∠45

0
V 

 

 

b) 60∠135
0
V - 30∠-45

0
V =    90∠135

0
V 

if we ADDED them the result would be 60, but to subtract, we reverse the vector. 

 

c) (20 +j30)V + (-30 +j10)V =    (-10 +j40)V 

 

 

7) Determine the following complex impedances, Z : 

[3] 

a) For a circuit that draws 2∠-45
0
A from a 120∠0

0
V source: 60∠45

0
Ω 

 

 

b) A 330Ω resistor in series with a capacitive reactance of 200Ω  (330-j200)Ω 

Rectangular form was expected, but either is correct 

 

c) An ideal 100mH inductor connected across a 60Hz source 37.7∠90
0
Ω 

Polar form was expected, but either is correct 

 

 

 

8) Draw and label the Power Triangle if the Apparent Power, S = 

1000∠60
0
VA 

[1] 

 

 

 

 

 

Need the drawing and all 4 labels! 

Power Triangle 

 

 

 

 

9) Determine the Reactive Power consumed by a fully loaded 10Hp motor which has an 

efficiency of 90% and a Power Factor of 0.65 lagging. (Note: 1Hp – 746W) 

[2] 

 Q______________________________9691VAR_____ 

 

 

 

 

as long as it’s shown as positive, the “Inductive” is not necessary in this case 
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10) For the load represented by the Power Triangle shown below, determine the value and 

type (C or L) of reactor that will improve the power factor to 0.9 leading if it is to be 

connected across a 600VAC 60Hz source. 

[2] 

 ______________________________765mH_____ 
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377
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11) Consider the single transformer circuit shown in the figure below.   

 

 
a) If the current drawn from the 120VAC (60Hz) source is 3∠26

0
A, what is the 

apparent power, S, delivered to the load impedance, Z1? 

[1] 

 
S =VI* = 120∠0V( ) 3∠26A( )* = 360∠− 26

0
VA  

 

 

Z =
V

I
=
120∠0V

3∠26A
= 40∠− 26

0
Ω  

 

b) If the phasor voltage and current of the source are as given in a) and Z1 is 

10∠-26
0
Ω, determine the P:S turns ratio? (P:S = Primary to Secondary) 

[1] 
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12) Consider the multi-transformer circuit shown in the figure below.  Each of the coils in 

each of the transformers is 50 turns.  ZL = 1920∠45
0
Ω.   

a) Determine the voltage required at the load (i.e. across ZL) which will result in an 

Apparent Power, S, of 480∠45
0
VA being delivered to the load.  

[2] 

 V: ____________________________960V______ 

 The angle is arbitrary, so any or none will do. 

 

S =VI *

Z =
V

I

S = Z I
2

I =
S

Z
= .5A

V =
480VA

.5A
= 960V

 

b) Draw the interconnections between the source, E, transformers, TR1 and TR2, and 

load impedance, ZL which will result in an Apparent Power, S, of 480∠45
0
VA 

being delivered to the load.  (i.e. Interconnect E to the primary(s) of TR1, the 

secondary(s) of TR1 to the primary(s) of TR2, secondary(s) of TR2 to the load.  

You may not need all the windings!.) 

[1] 

 

 
many options to get the 960V out; we need two 1:2 step up configurations. 
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Don’t forget these bridges when 

connecting two windings. 


