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  Assignment 1
Show that the starting torque of the three phase induction motor is proportional to the square of the applied voltage, i.e. Tst α V2 
ASSIGNMENT 2
What is synchronous watt?
ASSIGNMENT 3
Prove that the gross torque in a three phase induction motor is given as;
 N/m
ASSIGNMENT 4
Prove that mechanical power developed in the rotor of a three phase induction motor is given as; 

ASSIGNMENT 5
Prove that the maximum power output in a three phase induction motor is given as; 
.  






Answers
1.)  

At standstill; (i.e. s=1)

Since s=1, then the speed of the rotor is zero,and voltage in the stator would be the same as that in the rotor. Then the starting torque becomes;

Where k’ is another constant
From the above equation; 

[bookmark: _GoBack]Therefore, the starting torque is directly proportional to the square of the supply voltage. In other words, the starting torque is very sensitive to any change in the applied voltage.
2.) Synchronous watt defines a new unit of torque which develops a power of 1 watt at the synchronous speed of the motor. When the motor is said to be generating 100 synchronous watts, this means it is generating a power of 100 watts at synchronous speed.



3.)  

                           Substituting  into the equation gives;



                                                     
Therefore;       
4.) The impedance of the rotor of a three phase induction motor is;
)
Dividing the above equation by s gives;

Where   is the resistance of the motor

 = Cu loss (copper loss)
=load resistance, RL
Rotor input= Rotor output + Rotor Cu loss
Rotor input = 
Rotor Cu loss=  (rotor copper loss)
Rotor output = rotor input – rotor Cu loss =   -  = 
Recall that; 
Where k= transformation ratio
Rotor output= 
Again recall that; 
Therefore; Rotor output, 

5.)  The approximate circuit of an induction motor is shown below, with;
· Core loss neglected and;
· k at unity (k=1)
        
Recall that, 
Using quotient rule to differentiate with respect to RL gives;
 

Hence, at maximum power the equivalent load resistance is equal to the leakage impedance of the motor.
Substituting, into the equation
·  = 
