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UNIT-1 

1 Draw with suitable sketches, the main parts of DC Machine.  Explain the main 

functions of each part and material with which each part is made up of. 

CO1 

2 Explain the different methods of excitation of DC Generator with suitable 

diagrams.  

CO1 

3 Derive the EMF equation of DC Generator. CO1 

4 What is commutation in dc generator? Explain the process. What are the 

methods of improving it?  

CO1 

5 What is armature reaction? What are its consequences and show how to 

compensate them? 

CO1 

6.  Draw and Explain the external characteristics of  

a. DC Series Generator 

b. DC Shunt Generator 

c. DC Compound Generator 

Draw the characteristics on the same graph sheet. Give one application  

of each generator. 

CO1 

7.  Explain the advantages and procedure for parallel operation of DC Generators. 

 

CO1 

8. A separately excited DC generator has armature circuit resistance of 0.1 ohms 

and a total drop at brushes is 2 volts. When running at 1000 rpm, it delivers a 

current of 100 A at 250 V to a load of constant resistance. If generator speed 

drops to 700 rpm with field current unaltered, find the current delivered to load. 

CO1 

9. A 4-pole DC shunt generator with a lap wound armature has a field resistance of 

50 ohms and armature resistance of 0.1 ohms and is supplying sixty, 100 V, 40 

W lamps. Find the armature current in each armature conductor and generated 

EMF. Brush contact drop is 1 V per brush. 

CO1 

10.  A compound dc generator delivers a load of 50 amps at 500 volts and has 

armature, series field and shunt field resistances of 0.05 ohms, 0.03 ohms and 

250 ohms respectively. Calculate generated EMF operated as (i) Long Shunt and 

(ii) Short Shunt. Allow 1 volt per brush. 

CO1 

11 A 4-pole generator supplies a current of 150 A. It has 492 armature conductors. 

When delivering full load, the brushes are given an actual lead of 10 degrees. 

Calculate the demagnetizing armature ampere turns per pole for (i) Lap winding 

and (ii) Wave winding. The field winding is shunt connected and takes 8A. Also 

find the extra number of shunt turns necessary to neutralize this demagnetization. 

CO1 

 

 



 

12 Two brushes of a simple wave wound armature with 600 conductors have a lead 

of 10º mechanical. Number of poles is 6. Total armature current is 300 A. 

Leakage coefficient is 1.25. Find per pole, the number of (i) Cross ampere turns 

(ii) Demagnetizing ampere turns and (iii) Series turns to balance demagnetizing 

ampere turns.  

CO1 

13 A compensated generator has an inter pole air gap of 0.082 m and a flux density 

in interpole air gap of 0.36 T. The ratio of pole arc to pole pitch is 0.65. If 

armature ampere turns per pole is 16,200, determine ampere turns per pole for 

compensating winding and for inter pole winding.  

CO1 

14 Two DC generators operate in parallel to share a load of 116 A. One machine 

gives 410 V on open circuit and 370 V at load current of 100 A. The other 

machine gives 400 V on open circuit and 380 V at 80 amps. The characteristics 

are linear between two points for each machine. Determine how generators share 

load current and find the terminal voltage. 

CO1 

15 Two shunt generators operating in parallel delivers a total current of 250 A. One 

of the generators is rated 50 kW and other 100 kW. The voltage rating of both 

machines is 500 V and have regulations 6% (smaller) and 4%. Assuming linear 

characteristics determine (i) current delivered by each machine. (ii) Terminal 

voltage. 

CO1 

16 Two shunt generators and a battery are working in parallel. The open circuit 

voltage, armature and field resistances of generators are 250 V, 0.24 Ω and 100 

Ω and 248 V, 0.12 Ω and 100 Ω. If generators supply the same current when load 

on bus bars is 40 A. Calculate EMF of battery if its internal resistance is 0.172 Ω.  

CO1 

 

UNIT-2 

17. Explain the Significance of Back EMF. CO2 

 

18. Derive the expression for Armature torque of DC Motor. CO2 

19. Explain with neat sketch, the working of operation of 3-Point Starter. Mention its 

Merits and Demerits 

CO2 

20. Briefly explain the characteristics of DC Shunt, Series and Compound Motors. CO2 

21. Find the torque in NW-m exerted by a 4-pole dc series motor whose armature 

has 1200 conductors connected up in a 2-circuit winding. The motor current is 

10 A and flux per pole is 20 mWb.  

CO2 

22.  A 250V, 4-pole shunt motor has two circuit armature winding with 500 

conductors. The armature circuit resistance is 0.25 ohms, field resistance is 125 

ohms and flux per pole is 0.02 Wb. If motor draws 14 A from supply, Find shaft 

power, shaft torque and efficiency with rotational losses equal to 300W.  

CO2 

23.  A 100kW belt driven DC shunt generator running at 300 rpm on 200 V bus bar 

continues to run as motor when the belt breaks, then taking 10 kW. What will be 

its speed? Armature resistance is 0.025 ohm, shunt field resistance is 60 ohms 

and contact drop under each brush is 1 V. 

CO2 

24. A Dc Series Motor running a fan at 1000 rpm takes 50 A from 250 V mains. The 

armature plus series field resistance is 0.6 ohms. If an additional resistance of       

4.4 ohms is inserted in series with armature circuit, find motor speed in case the 

field flux is proportional to armature current. 

CO2 



 

 

UNIT-3 

28. Explain the various losses in a DC Generator using the power flow diagram. CO3 

29. Derive the condition for maximum efficiency. CO3 

30. A shunt generator has a full load current of 195 A at 250 V. The stray losses are 

720 W and shunt field resistance is 50 ohms. It has full load efficiency of 90%. 

Find armature resistance. Also find the current corresponding to Maximum 

efficiency. 

CO3 

31. A DC shunt generator has output of 30 kW at a terminal voltage of 250 V. The 

mechanical and iron and frictional losses together amount to 1300 W. Armature 

resistance is 0.13 ohms. Shunt field resistance is 125 ohms. Find (i) EMF 

Generated. (ii) Total Copper Losses. (iii) Power required to drive shaft at full 

load. (ii) Efficiency of generator at full load. (iii) Efficiency of generator at half 

load. (iv) Output power at maximum efficiency. (v) Maximum efficiency of 

generator. 

CO3 

32. The hysteresis and Eddy current losses in a DC Machine running at 1000 rpm are 

250 W and 100 W respectively. If the flux remains constant, at which speed will 

total iron losses will be halved? 

CO3 

 

25. A DC series motor is driving a fan load where load torque is proportional to cube 

of speed. The resistance of armature and field resistance in series is 1 ohm and 

motor takes 10 A runs at 1000 rpm when operating at 200 V supply. Calculate 

value of resistance to be inserted in series with armature to reduce the operating 

speed to 800 rpm.  

CO2 

26. A DC Shunt Motor whose internal resistance is 0.5 ohms is to be started by a 

controller which keeps the current between the limits of 75 amps and 100 amps, 

the supply being 500 V. Calculate the number and values of resistance steps. 

CO2 

27. Calculate the value of resistance elements of a 6-stud starter. The maximum 

current at starting is not to exceed 20 A for a 200 V shunt motor. The armature 

resistance is 0. 5 ohms. What is the value of minimum current? 

CO2 


