
SECOND YEAR SECOND SEMESTER EXAMINATION FOR THE DIPLOMA IN 
ELECTRICAL ENGINEERING 

EEE 2402: ELECTRICAL MACHINES 
INSTRUCTIONS: Answer question one and any other two 

 
QUESTIONQUESTION ONE – 30 MARKS 

a) i). Discuss three factors upon which speed of a dc motor depends                                (3 marks) 

    ii) Explain three methods of speed control in dc motor                                                    (3 marks) 

b) Explain why: 

i. D.c series motors should never be started on load.                                                (2 marks) 

ii. A fly-wheel is used with d.c series motors.                                                               (2 marks) 

c) A 240V shunt motor has the following parameters: Ra= 0.4 Ω, RF= 100 Ω, rotational (core, mechanical 

and stray) losses of 40W, on full load, the line current is 19.5 A and the motor runs at 1200 rpm. Find: 

i. The developed power                                                                                                   (4 marks) 

ii. The output power                                                                                                          (3 marks) 

iii. The output torque                                                                                                         (3 marks) 

d) With reference to a 3-phase squirrel cage induction motors, explain the following: 

i. Crawling                                                                                                                          (2 marks) 
ii. Cogging                                                                                                                          (2 marks) 

e) A 110v d.c machine has an armature resistance of 0.4Ω. if the full-load armature current is 10A, 
find the induced e.m.f when the machine acts as a: 
      i. Generator                                                                                                            (3 marks) 
     ii. Motor                                                                                                                 (3 marks) 

QUESTION TWO – 15 MARKS 
a) With aid of circuit diagrams, discuss the following connections; 

(i) Series                                                                                                 (3 Marks) 
(ii) Parallel                                                                                             (3 Marks) 
(iii)Compound connections                                                                   (3 Marks) 

b) Show that P =IaEb+I2a and define each function of the equation.               (3Marks) 
c) Find the back emf for a d.c motor with Ia = 20A Ra = 0.02Ω & V = 200V (3 Marks) 

QUESTION THREE – 15 MARKS 
a) Discuss the various losses in a d.c generator                                                         (6 marks) 

b) A 15kW, 220V, 50Hz, 6-pole reluctance single phase motor has a torque angle of 35° when 
operating under rated load conditions. Determine for the motor: 

i. Load torque                                                                                               (3 Marks) 
ii.  The new torque angle if the supply voltage drops to 200 V, with the same load torque.                                                                                                                   

(3 Marks) 
iii.  The new torque angle.                                                                              (3 Marks) 

QUESTION FOUR (15 MARKS) 
a) State three reasons why the air-gap between the stator and rotor cores in a 3-phase induction 
motor is kept as small as possible.                                                                       (3 Marks) 
b) A 230V series motor is taking 50A resistance of armature and series field windings is 
0.2Ω and 0.1Ω respectively. Calculate; 



i. Brush voltage                                                                                                         (3 marks) 
ii. Back e.m.f                                                                                                             (3 marks) 
iii. Power wasted in armature                                                                                    (3 marks) 
iv. Mechanical power developed                                                                               (3 marks) 
 


