
Review Questions on Module 2 

(DC and AC Machines) 

 

1. Explain the construction and working principle of the following electrical machines: 

a. DC generator 

b. DC Motor 

c. Transformers 

d. Three phase induction motor (both squirrel cage and slip ring induction motors) 

Note: Stator construction is same for both the types.  Only the rotor construction differs.  The principle 

of operation is same for both the types. 

e. Servo Motor 

f. Stepper Motor 

 

2. Explain the following operations in a stepper motor. 

a. Full step operation 

b. Half step operation 

 

3. Give at least two applications of the following motors: 

a. DC Shunt Motor 

b. DC Series Motor 

c. Three phase induction motor 

d. Servo motor 

e. Stepper Motor 

 

4. Derive the emf equation for the following machines: 

a. DC generator 

b. Transformer 

 

5. What do you mean by excitation in a DC generator?  How are the DC generators classified 

based on the excitation?  Draw the circuit diagrams of motors representing the different 

excitation and write the equations governing their operation. 

 

6. Draw and discuss the following characteristics of DC generator. 

a. Open circuit characteristics 

b. Internal characteristics 

c. External characteristics 

 

 



7. Draw and discuss the following characteristics of DC Motors 

a. For DC Shunt Motor 

i. Speed Vs. Armature current 

ii. Torque Vs. Armature current 

iii. Speed Vs. Torque 

b. For DC Series Motor 

i. Speed Vs. Armature current 

ii. Torque Vs. Armature current 

iii. Speed Vs. Torque 

 

8. Why do you need a starter to start the DC motors?  Explain the operation of 3 point and 4 point 

starters with neat sketches. 

 

9. Draw the equivalent circuit of a transformer.  What are the different losses in a transformer? 

 

10. What is regulation?  Write the expressions to find the efficiency and regulation. 

 

Simple problems for practice 

DC Generators: 

1. A four-pole dc generator having wave-wound armature winding has 51 slots, each slot 

containing 20 conductors. Calculate the voltage generated in the armature when driven at 1500 

rpm. Assume flux per pole to be 0.5 mWb. 

 

2. A six-pole, lap-connected dc generator has a total of 650 conductors. The flux per pole is 0·05 

Wb. Calculate the speed at which the armature is to be driven to generate an EMF of 220 V. 

 

3. A DC shunt generator having terminal voltage 250 V, delivers load current 195 A. The armature 

and shunt field resistances are 0.05 Ω. and 50 Ω, respectively. Calculate (i) the shunt field 

current, (ii) the armature current, (iii) the generated emf in armature and (iv) the load resistance. 

 

DC Motors: 

 

4. A DC shunt motor having armature resistance of 0.24 Ω takes an armature current of 80 A at 

300 V. The machine has eight poles and 800 lap-connected conductors. The flux per pole is 

0.042 Wb. Calculate the speed and gross torque developed by the armature. 

 

 

 



Transformers 

 

5.  The voltage ratio of a single-phase, 50 Hz transformer is 5,000/500 V at no load. Calculate the 

number of turns in each winding if the maximum value of the flux in the core is 7.82 mWb. 

 

6.  A single-phase transformer is connected to a 800 V supply. The voltage/turn of the transformer 
is 8 V The secondary voltage of the transformer is found to be 400 V Determine the Primary 
and secondary turns. 
 

Solution for problems 1 and 2 is available at http://my.safaribooksonline.com/book/-

/9788131754566/7dot-dc-machines/navpoint208 

Solution for problems 3 available at http://my.safaribooksonline.com/book/electrical-

engineering/9788131760901/4-dc-generators/navpoint-202 

Solution for problems 4 available at  http://my.safaribooksonline.com/book/electrical-

engineering/9788131760901/5-dc-motors/navpoint-

214#X2ludGVybmFsX0h0bWxWaWV3P3htbGlkPTk3ODgxMzE3NjA5MDElMkZuYXZwb2ludC0yMTEm

cXVlcnk9 

Solution for problems 5 and 6 available at  http://my.safaribooksonline.com/book/electrical-

engineering/9788131760901/1-transformers/navpoint-

57#X2ludGVybmFsX0h0bWxWaWV3P3htbGlkPTk3ODgxMzE3NjA5MDElMkZuYXZwb2ludC01OCZxd

WVyeT0=  

 


