
TEST 1 SOLUTION 2020 Sem 1 
 
Question 1 

 
Add explanation to each data group 
 
 
Question 2 
Operational differences 
(a) In-wheel motor with planetary reduction gear. Indirect motor drive. 
(b) In-wheel motor with motor direct drive to wheel 
 
Advantages/disadvantages 
(a) Motor size small.  (b) motor size big. 
(a) Include gear- mechanically complex.    (b) direct drive simple mechanics 
(a) Overall weight and inertia is lower.     (b) Higher inertia and weight 
(a) Gear will reduce efficiency.      (b) Direct drive more efficient 

 
 

Question 3 
Diagrams of a brush type dc motor and a brushless dc motor.  
(refer to page 7 & 8 of notes 5-22) 
 
Why brushless dc motor is preferred in EV? 
1. Brush cause wearing and sparks – it is unreliable in EV, and it causes safety concern.  
2. The commutator limits the current through the motor, limits the power output of motor. 
3. Brush motor has heat dissipation problem of the coil. Hence the peak power is limited. 
4. Brushless motor has none of the above problems. Overall it has a higher power to size 

ratio, more reliable, and has no wear and tear problem. 
  



 
Question 4 

 

 


