
THIRD YEAR, FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF 
TECHNOLOGY IN MECHANICAL ENGINEERING. 

 
EMT 3301: ELECTRICAL MACHINES 

INSTRUCTIONS: Answer question one and any other two 

QUESTION ONE (30 MARKS)  

a). State the main functions of the following features of a d.c generator:                                      (4 Marks) 
i. Field coil  
ii. Armature core  
iii. Yoke  
iv. Commutator  

b) An eight-pole lap-connected generator armature is wound with 520 conductors. The magnetic flux and the 
speed are such that the average e.m.f generated in each conductor is 4.2v and each conductor is capable of 
carrying a full-load current of 120A. Calculate:                                                                             (9 Marks) 

i. the terminal voltage on no-load 
ii. the output current on full-load 

iii. the total power generated on full-load  
 
c). Define transformer regulation and state its significance                                                           (3 marks) 
 
d). Discuss where each of the following is used in power systems.                                                 (4 marks)  

(i) Current transformers  
(ii) Voltage transformers  

 
e). An ideal transformer connected to a 240V mains, supplies a 12V, 150W lamp. Calculate the transformer 
turns ratio and the current taken from the supply.                                                                                 (4 marks)  
 
f). A d.c. motor takes an armature current of 110A at 480 V. The resistance of the armature circuit is 0.2ohms. 
The machine has 6 poles and the armature is wave-connected with 864 conductors. The flux per pole is 0.05 
Wb. Calculate:                                                                                                                                      (6 Marks) 

i. The Speed  
ii. The gross torque developed by the armature.  

 
QUESTION TWO (15 MARKS) 

a). A 250 kVA, 11 000 V/400 V, 50 Hz single-phase transformer has 80 turns on the secondary. Calculate: 
(6 marks) 

i. The approximate values of the primary and secondary currents 
ii. The approximate number of primary turns 

iii. The maximum value of the flux.    
b). Using a circuit diagram, discuss the commutator action in dc machines.                    (9 marks)  

 

 

 

 

 

 

 

 



QUESTION THREE (15 MARKS) 

a). A single phase transformer takes 10 A on no load at a P.F of 0.2 lagging. The turns-ratio is 4:1. If the load 

on the secondary is 200 A at a P.F of 0.85 lagging, determine;                                            (6 marks) 

i. The primary current 

ii. The power factor 

b). A 4-pole generator has a lap-wound armature with 50 slots with 16 conductors per slot.  The useful flux 

per pole is 30mWb.  Determine the speed at which the machine must be driven to generate an e.m.f of 240V.

                                                                                                                                          (4 marks).  

c). A 320V shunt motor takes a total current of 80A and runs at 1000 rev/min. If the iron, friction and windage 

losses amount to 1.5 kW, the shunt field resistance is 40 Ω and the armature resistance is 0.25Ω, determine 

the overall efficiency of the motor.                                                                                                 (5 marks)  

 

QUESTION FOUR (15 MARKS) 

a). Discuss three starting methods for squirrel-cage rotor induction motors   (6 marks) 

b). The stator of a 3-phase, 4-pole induction motor is connected to a 50Hz supply.  The rotor runs at 1455 

r.p.m at full load.  Determine;                                  (6 marks) 

i. The synchronous speed 

ii. The slip at full load  

c). By use of sketches, discuss the difference between wave and lap type of armature windings   (3 marks) 

 

QUESTION FIVE (15 MARKS) 

a). A 10 kW shunt generator having an armature circuit resistance of 0.75Ω and a field resistance of 125Ω, 

generates a terminal voltage of 250V at full load.  Determine the efficiency of the generator at full load, 

assuming the iron, friction and windage losses amount to 600W.                                   (5 marks) 

b). Show that the rms value of emf induced in primary side of transformer is E1=4.44θmfN1 volts, whereby 
θm = maximum value of flux, f=supply frequency and N1 is number of turns in primary.             (5 marks)  
 
c). A 400 kVA transformer has a primary winding resistance of 0.5Ω and a secondary winding resistance of 

0.001Ω.  The iron loss is 2.5kW and the primary and secondary voltages are 5kV and 320V respectively.  If 

the power factor of the load is 0.85, determine the efficiency of the transformer on full load.  (5 marks)  

 


