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DC Permanent Magnet Motor 

Torque,  T = K Ia 

Back-EMF,  Eb = K  

Supply voltage, V = Eb + IaRa 

 

Induction Motors 
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where f = frequency in Hz, p = no. of pole pairs, n is running speed in rev min−1 and ns is 

synchronous speed in rev min−1 
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Transformers 

Ideal transformer formulae (assuming zero resistance and zero core reluctance) 
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AC Circuits 

Resistance and inductance in series: Complex Impedance 
In Cartesian form: 
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in polar form: 

 
                                   Ohms      where  

 
Modulus: 
 

                       Ohms 

( )LjRZ +=

222 LRZ +=

222 LRZ +=

( )L+∠ 







= −

R

L
tanL


 1

Ohms 



Page 2 of 2 

 
 

Resistance and capacitance in series: Complex Impedance 
 

In Cartesian form: 
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in polar form: 

( )C

C
RZ 


−








+=

2

2 1
 Ohms               where 








= −

CR
tanC




11  

 

Modulus: 
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Power dissipation 
 

Average power, cosIVP =  Watts 

 

Power dissipation in a resistor, RIP
2

=  Watts 

 


