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EE3124 Tutorial 6 (Solution) 
Induction Machine 

 
Name:       Student No.: 
------------------------------------------------------------------------------------------------------------ 
 
Q1 - Sketch the torque-speed and current-speed characteristics of a three-phase wound-
rotor induction motor when using external resistance control. Hence, explain why both high 
starting torque and low starting current can be achieved simultaneously. 
Solution 

 
The starting torque depends on the applied voltage, starting current and the corresponding 
power factor. When external resistance is properly added during the starting, the 
improvement in power factor is dominant to the reduction of starting current. Hence, both 
reduction of starting current and improvement of staring torque can be achieved 
simultaneously. 
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Q2 - A three-phase, 380 V, 50 Hz, 8-pole star-connected wound rotor induction motor has 
a stator impedance of (0.1+j 0.55) Ω per phase, and a rotor impedance of (0.2+j 0.55) Ω 
per phase referred to the stator side. Ignoring the magnetizing current (IXM = 0), determine 
the required external resistance (referred to the stator side) which should be inserted in each 
rotor phase to achieve the maximum starting torque. Hence, calculate this maximum 
starting torque.  

 
Solution 

 
 
 
 
 



3 | P a g e  
 

Q3 - A 220-V three-phase six-pole 50-Hz induction motor is running at a slip of 3.5 percent. 
Find: 
(a) The speed of the magnetic fields in revolutions per minute. 
(b) The speed of the rotor in revolutions per minute. 
(c) The slip speed of the rotor. 
(d) The rotor frequency in hertz. 
Solution 

 
 
 
 
 
Q4 - A two-pole, 50-Hz induction motor supplies 15 kW to a load at a speed of 2950 r/min. 
(a) What is the motor’s slip? 
(b) What is the induced torque in the motor in N • m under these conditions? 
(c) What will the operating speed of the motor be if its torque is doubled? 
(d) How much power will be supplied by the motor when the torque is doubled? 
Solution 
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Q5 - A 50-kW, 460-V, 50-Hz, two-pole induction motor has a slip of 5 percent when operating a 
full-load conditions. At full-load conditions, the friction and windage losses are 700 W, and the 
core losses are 600 W. Find the following values for full-load conditions: 
(a) The shaft speed nm 
(b) The output power in watts 
(c) The load torque τload  in newton-meters 
(d) The induced torque τind in newton-meters 
(e) The rotor frequency in hertz 
Solution 
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