
DEPARTMENT OF ELECTRONICS AND INSTRUMENTATION  ENGINEERING  
EE6402 – ELECTRICAL MACHINES  

UNIT – I- D.C. MACHINES      

PART – A (2 MARKS 

1. Why are electro-magnets referred over permanent magnets for use in  large DC Machines? 
By switching the current on or off in a coil its magnetic field can be switched on or off or by 
switching the direction of the current in the coil the direction of the generated magnetic field can 
be switched 180° 

2. How can the direction of rotation of a DC shunt motor be reversed? 
Either the direction of the main field or the direction of current through the armature 
conductors is to be reserved. 

3. What is armature reaction? 
The interaction between the main flux and armature flux cause disturbance called as 
armature reaction. 

4. Write the induced emf equation when the machine act as s DC motor and DC generator. 
Machine act as motor: Back emf = P  

Machine act as motor: Generated emf = P  
5. State the conditions which determines if a DC machine is generating or Motoring 

Generators are normally placed in closed room and accessed by skilled operators only. Therefore 

on ventilation point of view they may be constructed with large opening in the frame. Motors 

have to be installed right in the place of use which may have dust, dampness, inflammable gases, 

chemicals….etc. to protect the motors against these elements, the motor frames are made either 

partially closed or totally closed or flame proof. 

6. Write the voltage equation of DC motor. 
= P  

7. What is the function of commutator in a DC machine? 
The function of the commutator is to facilitate the collection of current from the armature 
conductors. It converts the alternating current induced in the armature  conductors into 
unidirectional current in the external load circuit. 

8. Name the type of DC motor used in electric train and justify. 
D.C Series Motor 

 
 

,  
 ,  

9.What is the significance of back emf? 

es the motor by taking the necessarycurrent from 
the supply. 

 In this case, as field windings also carry the armature 
current,  proptional to the armature current  upto the the magnetic saturation. 

 . 

The back emf acts as a governor and self regulat
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      10.L

ed Generators 

lative Compound ii. Differential Compound 
11. ion and commutation 

 flux 
 armature reaction. 

urrent. 

12. 

generators operate on the principle of magnetic induction.Conductors  cut through magnetic flux 
in the conductor. 

13. 

14. Sketch the external characteristics of a DC series generator. 

 
15. What are the essential parts of DC generator? 

16. What are the performance characteristics of a DC motor? 

ist the different types of DC generators. 

1. Self-Excit
2. Seperately Excited Generators: 
a. Series Generators  
b. Shunt Generators 
 c. Compound Generators: i. Cumu
Define armature react

The effect of magnetic field set up by the armature current on the distribution of
under main poles of a generator is known as

The commutator changes the alternating current produced in the armature into direct c

State working principle of operation of a DC generator. 
A generator is a device that converts mechanical energy into electrical energy.Direct-current 

lines when the shaft is mechanically turned emf induced 
What are the effects of armature reaction in DCmachines? 

It has two effects 
(1) it demagnetizes the main flux 
(2) it cross magnetizes or distorts it. 
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(i) Speed Vs Armature Current 
(ii) Torque Vs Armature Current 

 
17. Write the speed equation and What are the various methods of speed in DC series motor. 

 
 

 

N-Speed 
V-Applied Voltage   

DC series and shunt motors 
eries incandescent lighting and as a series 

booster for increasing the voltage in D.C. transmission lines. 

urposes. These are also used for charging of batteries on account of its constant 
rminal voltage. 

19. What is meant by excitation of a dc machine?  
Apply ltage to the field winging. 

20. e necessity of a starter for a dc motor?  
rest, there is no back EMF developed in the armature. If now 

full suppl voltage is applied across the stationary armature, it will draw a very large 
urrent be ause armature resistance is very small (I = V/Ra) this excessive current 

ator, brushes etc. 

PART –
1. 

t sketch(10) 
2. n for compounding of DC generator. Neatly sketch the external characteristics 

(4) 
i)field divertors method and (ii) variable 

3. 0) 
rmature has 
 volt. 

4. d compound motors. Compare the DC 
otor characteristics and applications.(16) 

 flux control 

8. t be 

 
 

18. Write down down the applications of 
These are used for series arc lighting, s

Shunt wound generator with field regulations are used for light and power supply 
p
te

 DC vo
What is th
When the motor is at 

y 
cc

will blow out the fuses and prior to that, it will damage the commut
To prevent this high starting current starters are used. 

 B (16 MARKS)  
Explain how AC voltage generated is converted to DC voltage in a generator.(6) 
Explain necessity of starter in a DC motor and describe three-oint starter with nea
Mention the reaso
of a DC compound generator (4) 
Derive the torque equation of DC motor.
Explain the seed control of a DC series motor by (
resistance in series with the motor   (8) 
Explain the construction and working principle of D.C. generator with neat diagram.(1

e aA 10KW, 220 V, DC 6 pole shunt motor runs at 1000 rpm. Delivering full load. Th
534 la connected conductors. Full load core loss is 0.64 KW. The total brush drop is 1
Determine the flux per ole neglecting shunt current (6) 
Draw the characteristic curves of D.C. shunt, series an
shunt and series m

5. Write the speed equation and explain how to control the speed of a shunt motor by
method. (16) 

6. Derive the EMF equations of DC generator. (16) 
7. Explain the procedure for obtaining internal and external characteristics of a separately excited 

DC generator. (16) 
Explain the seed-torque characteristics of a Dc series motor and why the DC series motor no
started without any load.(16) 
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9. A shunt generator delivers 50 KW at 250 V and 400 rpm. The armature and field resistance are 

10. r.(16) 

RMERS 

asor diagram of a transformer 

 
2. Define transformer ratio 

Transformation ratio is defined as the ratio of number of turns in the secondary winding to 
number of turns in primary winding. 

0.2 and 50 ohms respectively. Find the seed machine running as a shunt motor and taking 50 KW 
input at 250 V.(16) 
Explain with neat diagram, the working of 3 point starte

 
 
 
UNIT – II- TRANSFO
 
PART – A (2 MARKS)  

1. Draw the no-load ph

 

 

 
3. Why is transformer rating in KVA? 

Copper loss of a transformer depends on current & iron loss on voltage. Hence total 
losses depend on Volt-Ampere and not on PF. That is why the rating of transformers is 
in kVA and not in kW. 

4. Write the condition for maximum efficiency of a transformer 
Condition for maximum efficiency: Iron loss = copper 

s generally performed at rated voltage on LV side for a transformer 
ent, 

loss. This no-load current is very small and because the 
copper loss in the primary is proportional to the square of this current, it is negligible. 
There is no copper loss in the secondary because there is no secondary current 

6. Draw a single phase shell type transformer and name the parts 

5. Why an open circuit test i
Since the secondary of the transformer is open, the primary draws only no-load curr
which will have some copper 
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7. What is regulation? Name the test to be conducted to find it in the lab. 
The change in secondary terminal voltage  from no load to full load expressed as a percentage of 
no load or full loadvoltage is termed as regulation. 
 

i. Load test 
ii. O.C test, S.C test 

 
 
 

8. Define voltage regulation of a transformer? 
hen a transformer is loaded with a constant primary voltage, the secondary voltage 

e of its 

of no load or full loadvoltage is termed as 
gulation. 

%re  
V2

2<E2 for lagging p.f load 

9. ist the different types of 3 phase transformer connections. 

10. of a transformer and specify their parameters. 
ary coil E1= 4.44fФmN1 volt 
ndary Coil E2 =4.44 fФmN2. 

f-----------freq of AC input 

, N2- -Numb y & secondary turns. 
11. r operate at its maximum efficiency 

onditi  for maximum iciency: Iron loss = copper loss 

12. What are the currents components of a transformer under load? 

W
decreases for lagging PF load, and increases for leading PF load becaus
internal resistance and leakage reactance. The change in secondary terminal voltage 
from no load to full load expressed as a percentage 
re

gulation =E2-V2/E2 *100
>E2 for leading p.f load 

V
 
L
Primary     Secondary 
Y             -    Y 
Y   -  Δ 
Δ   -   Y 
Δ   -   Δ 

 
Write down the EMF equation 

Emf induced in prim
Emf induced in seco

Ф---------maximum value of flux in the core 
N1 -- er of primar

At what condition does a transforme
C on  eff
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Total current,  transformer draws from source can be divided into two components, first one is 
utilized  loss i.e. Io. It is no-load component 
of the p ting the counter flux of the secondary 
winding nent of the primary current 

13. Write th  secondary winding 

N2----Number of  secondary turns. 

14. 
Magnet
magneti
If E  fal tra Currrent flowing from source 

 which will neutralize 
the secondary co core, Φ remains unchanged 
irrespective of l

15. Write an
`  

             -   Y 
   -  Δ 

all boost to a distribution cable to correct for the voltage drop. 

s. Normally the generated voltage 
will be either 11kV. This voltage (11kV) is stepped up to 110kV or 220kV or 400kV 
and tran ed rough ission lin ply called as sending end voltage). 
4.Step-d ons. The voltage are stepped down to 
11kV o  means of a distribution transformer 

he transformers used at generating stations 

18.  

19. ccurring in a transformer? 

      20 .

 shell 

 for magnetizing the core and compensating the core
rimary current. Second one is utilized for compensa
. It is known as load compo
e EMF equation of transformer relative to the
Emf induced in secondary Coil E2 =4.44 fФmN2. 
f-----------freq of AC input 
Ф---------maximum value of flux in the core 

 
 

Prove that the flux in the core remains constant even under load. 
o motive force in the secondary winding produces flux φ2. This φ2 will oppose the main 
zing flux and momentarily weakens the main flux and tries to reduce primary self induced emf E1. 
ls down below the primary source voltage V1, there will be an ex1

to primary winding. This extra primary current I2′ produces extra flux φ′ in the core
unter flux φ2. Hence the main magnetizing flux of 

oad. 
y four three phase connections. 
Primary     Secondary 
Y
Y
Δ   -   Y 
Δ   -   Δ 

16. Classify the different types of transformer 
1. Core type 2.shell type. In core type, the winding (primary and secondary) 
surround the core and in shell type, the core surround the winding 

17. What are the applications of transformer? 
1.To give sm
2. as induction motor starter. 
3. Step-up transformers are used in generating station

smitt th  transm es (sim
own transformers are used in receiving stati

r 22kV are stepped down to 3phase 400V by
and made available at consumer premises. T
are called power transformers. 
Mention the two different components of core loss in a transformer? 
Core loss component  
Magnetsing Component 
What are the different losses o
Losses: i. Core loss 
ii. Copper loss 

 How transformers are classified according to their construction? 

1. core type 

2.shell type. In core type, the winding (primary and secondary) surround the core and in

type, the core surround the winding. 
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PART – B (16 MARKS)  
1. tage generated is converted to DC voltage in a generator.(6) 

ty of starter in a DC motor and describe three-oint starter with neat sketch(10) 
tch the external characteristics 

pound generator (8) 
rque equation of DC motor.(8) 

3. 
6) 

4. rinciple of D.C. generator with neat diagram.(10) 
 10KW, 220 V, DC 6 pole shunt motor runs at 1000 rpm. Delivering full load. The armature has 
34 la connected conductors. Full load core loss is 0.64 KW. The total brush drop is 1 volt. 

 per ole neglecting shunt current (6) 
are the DC 

6. 16) 
ted 

not be 

9. are 
ning as a shunt motor and taking 50 KW 

 

 the stator  and relative motion between them. 

The speed of the main field is known as the synchronous speed, . If the actual speed of 
the rotor is  then the ratio 

Explain how AC vol
Explain necessi

2. Mention the reason for compounding of DC generator. Neatly ske
of a DC com
Derive the to
Explain the seed control of a DC series motor by (i)field divertors method and (ii) variable 
resistance in series with the motor   (1
Explain the construction and working p
A
5
Determine the flux

5. Draw the characteristic curves of D.C. shunt, series and compound motors. Comp
shunt and series motor characteristics and applications.(10) 
Write the speed equation and explain how to control the speed of a shunt motor by flux control 
method. (6) 
Derive the EMF equations of DC generator. (

7. Explain the procedure for obtaining internal and external characteristics of a separately exci
DC generator. (8) 

8. Explain the seed-torque characteristics of a Dc series motor and why the DC series motor 
started without any load. 
A shunt generator delivers 50 KW at 250 V and 400 rpm. The armature and field resistance 
0.2 and 50 ohms respectively. Find the seed machine run
input at 250 V. 

10. Explain with neat diagram, the working of 3 point starter. 
 

 
 
 
UNIT – III- SYNCHRONOUS MACHINES  
PART – A (2 MARKS)  

1. What are the essential elements for generating emf in alternators? 
Rotating magnet, called the rotor turns within a stationary set of conductors wound in  coils n an 
iron core, called

2. What is synchronous speed? 

is known as slip and is frequently expressed as a 
percentage. 

3. What is the purpose of damper winding?  
t pole type, additional winding is placed in rotor pole face. 
e speed between damper winding and rotating air gap flux 

rting torque. As speed 

onized with the frequency. 
 o

the num
en by 

 equation 

In case, synchronous motor is of salien
or is standstill, relativInitially when rot

in large and an emf is induced in it which produces the required sta
approaches synchronous speed , emf and torque is reduced and finally when magnetic locking 
takes place, torque also reduces to zero. Hence in this case synchronous is first run as three phase 

al winding and finally it is synchrinduction motorusing addition
4. State the relationship between the rotational speed of rotor, the frequency f generated emf and 

ber of poles in an alternator. 
Frequency of emf induced in an Alternator,f ,expressed in cycles per second or Hz, is giv
the following
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F = (PN)/120 Hz, 
Where P- Number of poles 
N-Speed in rpm 
What is synchronous machine? Explain. 
When a 3 phase electric conductors are placed in a certain geometrical positions (In certain ang
from one another) there is an electrical field generate. Now the rotating magnetic field rotates at a 
certain speed, that speed is called synchronous speed. Now if an electromagnet is present in

5. 
le 

 this 
d 

g field. Synchronous motors  is called so because the speed 

6.  a synchronous machine? Explain. 
nchronous motor is suddenly increased or decreased, the rotor 

s synchronous position with respect to the stator field. This action is called 

7. 

8. 

r field. This action is called 
unting. 

eld type alternators. 

with synchronous speed. 

Distribu  as the ratio of emf induced in distributed winding to the 
emf induced in concentrated winding. 

rotating magnetic field, the electromagnet is magnetically locked with this rotating magnetic fiel
and rotates with same speed of rotatin
of the rotor of this motor is same as the rotating magnetic field. 
 
What is hunting in
When the load applied to the sy
oscillates about it
hunting. 
What are the different types of alternators? 

i. Salient pole type 
ii. Smooth cylindrical type 

What is hunting? 
When the load applied to the synchronous motor is suddenly increased or decreased, the rotor 
oscillates about its synchronous position with respect to the stato
h

9. Describe, briefly the working principle of revolving-fi
It is based on the fact that the stator magnetic filed which is pulsating can be resolved in to 
two components one flux rotates in clock wise and other flux rotates in counter clock wise 
direction 

10. Define the distribution factor of alternator.  
tion factor is defined

 
 

 
 where m= no. of slots per pole per phase 

11. 
lex addition of resistance, R and synchronous reactance , jXs can be represented 

 

What is meant by synchronous impedance of an alternator? 
The comp
together by a single complex impedance Zs called synchronous impedance.
In complex form Zs = (R + jXs ) 
In polar form Zs = | Zs | <θ 
Where  

12. Name the types of alternators based on their rotor construction? 
�Salient pole type 
�Smooth cylindrical type 
 

 

th cylindrical t  

ca  induction motor 

13. What are the types of alternators? 
According to type of field system 
�Stationary field system type 
�Rotating field system type 
According to shape of field system
�Salient pole type 
�Smoo ype

ge
14. What are the methods of starting a synchronous machine? 

By an extra 3 phase 
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�By providing damper winding in pole phases 
By operating the pilot excitor as a dc motor 

alternator 
required for field system can easily supplied to rotating 

shes, more space is available in the stator part of the machine to 
easy to provide cooling system, stationary system of conductors can 

ion. 
16.  changing excitation of constant load on a synchronous motor? 

 motor, when the field excitation is increased, the counter EMF (VG) 
rrent (I) and terminal voltage (Vt), so 

factor.Vp is the voltage drop in the stator winding’s 
 out of phase with the stator current 

ed and frequency of a generator or other source to a 
runn

chronouscondenser. 
19.W

 

 to reduce eddy current loss. 

S)  
ry armature and rotating field in alternator (5) 

 machine. How is it remedied? 
rotating field in an alternator.(5) 

2 
3 rms 

d of starting a synchronous motor. (8) 
4  of an alternator. Derive the 

emf equation and draw the vector diagram (16). 
the principle of operation of a synchronous motor. Explain the methods of 

6 tor.(8) 

uctors per 
nd the speed is 375 rpm. find the 

      lf starting. Discuss the possible methods of 

  3) capacitive 

�
15. Briefly explain the principle of an 

Relatively small amount of power 
system using slip rings and bru
provide more insulation, it is 
easily be braced to prevent deformat
What is the effect of
With a constant load on the
increases. The result is a change in phase between stator cu
that the motor operates at a leading power 
due to the impedance of the windings and is 90

17. What is meant by synchronization? 
synchronization is the process of matching the spe

ing network 
18. What is synchronous capacitor? 

A synchronous motor operated at no load with over excitation condition to draw large leading 
reactive current and power is called a syn

hy a synchronous motor is a constant speed motor?   
Synchronous motor work on the principle of force developed due to the magnetic attraction 
established between the rotating magnetic field and the main pole feed. Since the speed of 
rotating magnetic field is directly proportional to frequency the motor operates at constant speed

      20.Why is the stator core of Alternator laminated? 
The stator core of Alternator is laminated

 
PART – B (16 MARK

1. a. Write the advantage of stationa
b. Explain V-curves as applied to synchronous motors. (5) 
c. Briefly explain the phenomenon of hunting in a synchronous

2 a. Write the advantages of stationary armature and 
b. Explain V curves as applied to synchronous motors.(5) 
a. Develop the formula for the open circuit voltage of an alternator and explain in general te
the effect of distribution and coil span factors. (8) 

3    b. Describe with circuit diagram any one metho
a. Draw and explain the constructional details and operating principles

5 Draw and explain 
starting  (16) 
a. Draw and explain the vector diagrams of a loaded alterna
b. derive the torque equation of synchronous motor.(8) 

7    A 3 phase,16 pole alternator has a star connected winding with 144 slots and 10 cond
slot. the flux per pole is 0.03 wb, sinusoidally, distributed a
frequency, the phase and line emf. Assume full pitch coil. 
b. Explain why 3 phase synchronous motor is not se
starting a 3 phase synchronous motor. 

 8  Draw and explain the vector diagram when the alternator is loaded with 
                               1)  resistive 
                               2)  Inductive 
                             
9   Derive the equation for pull-out torque.  
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10 A 3 phase ,1 MVA, 11 kv, star connected alternator has resitance of 0.7ohm per phase and 
chronous reactance of 12ohm per phase. Determine the % voltage regulation for a load of 600
.8 power factor leading and at rated voltage. 

syn  KW 
at 0

 
 
UN
PAR

or core and rotor of an induction motor is made very small? 
the air gap. The air gap has important effects, and is generally as 

negative effect on the performance of an electric 

s not only decreases start current, locked rotor  
current (LRC), but also increases the starting torque, locked rotor torque (LRT). Torque is much 
higher than the starting torque available with no rotor resistance .Slip is proportional to rotor 

 Thus, high torque is produced while starting. 
rtance of slip in a three phase induction motor? 

e 

ent) in 
equently, there would be no motor action. Thus it is the slip of the rotor 

 

 
5. State the torque equation of 3 phase Induction motor at running condition. 

IT – IV- THREE PHASE INDUCTION MOTORS 
T – A (2 MARKS) 

1. Why the air gap between stat
In between the rotor and stator is 
mall as possible, as a large gap has a strong 
motor.(Torque not produced) 
2. Rotor resistance starting is preferred to reduced voltage starting of a rotor induction motor.Why? 
Placing resistance in series with the rotor winding

resistance, and pullout torque is proportional to slip.
3. What is the impo

The rate at which the flux cuts the rotor conductors is directly proportional to the differenc
between the speed of rotating field and that of the rotor (N). If the rotor speed were to become 
equal to the speed of the rotating field, there would be no generated e.m.f. (and hence curr
the rotor conductors. Cons
which causes e.m.f.s to be generated and currents to flow in the rotor conductors. This is precisely
the principle of operation of 3-phase induction motor 

4. Draw the slip-torque characteristics of a three phase induction motor. 
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6. Define the term slip of an 3-phase induction motor. 

The slip speed expressed as the ratio of synchronous speed is defined as slip.  
Percentage slip S=Ns-N/Ns*100 

7. Name the various starters used for starting a 3 phase Induction motor. 
1. Stator resistance starter 2. Autotransformer starter 3. Star-Delta starter 4. Rotor 
resistance starter 5. Direct on line starter 

8. Name the test conducted for obtaining the equivalent circuit parameters of 3phase induction 
motor. 
No load test and Blocked rotor test. 

9. State condition at which starting torque developed in a 3 phase induction motor is maximum 
 

 
 hat are the different type of rotors employed in  an induction motor? 

2.Slip ring Induction Motor 
11. What are the methods available to control the speed of an induction motor? 

 
By changing supply frequency 
By changing no of poles 
By operating the two motors in cascade. 

 phase induction motor? 
The le The input line 

ctive power input, The reactive power input, The apparent 
d, The equivalent rotor 

curr dvantage is, 
ing measurements will affect the accuracy of the result. 

 

The slip rings  and are fixed aroud the shaft insulating it. Through these slip 

14.What are the advantage of cage motor? 

Since the rotor have low resistance, the copper loss is low and efficiency is very high. On account of 

simple construction of rotor it is mechanically robust, initial cost is less, maintenance cost is less, 

g arrangement. 

15.Name th rting a 3 phase cage induction motor 
ansformer starter 3. Star-Delta starter 4. Direct on line starter 

10. W
1.Squirrel cage rotor 

12. What are the advantages and disadvantages of three 
 prediction can be carried out when any of the following information is availab

current., the input power factor, The a
power input, The output power , The slip of operation, The torque develope

ent per phase, Maximum output power, Maximum torque developed. The only disa
being a geometrical solution, errors made dur
13. What are slip rings?  

 are made of copper alloys

rings and brushes rotor winding can be connected to external circuit. 

simple startin

 
e various starters used for sta

1. Stator resistance starter 2. Autotr
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16.Write two extra features of slip ring induction motor? 

Rotor has 3p an be added in rotor circuit for improving PF with the 

hel

 

18.I

the 
19.W

xternal connection. 
to the rotor circuit the starting current is reduced with the 

circuit.

 

Slip 
Construction is complicated due to presence of tion is very simple 

The
winding shorted with the help of end rings 
We tance by using slip Since the rotor bars are permanently shorted, its not 

possible to add external resistance 
Due to 
starting
Slip rin

1.  a) Br
inductio
    b. Ex

n.(6) 
    b. Discuss any two m ods of speed control of three-phase squirrel cage induction motors.(6) 

 operation of three phase slip ring induction motor. 
tion motor. (16) 

4. ng a three phase

r-delta starter. 
5. Explain the torque -slip characteristics of a three phase induction motor. 

hase winding. extra resistance c

p of three slip rings. 

   17.State the principle of 3 phase IM? 
While starting, rotor conductors are stationary and they cut the revolving magnetic  field and
so an emf is induced in them by electromagnetic induction. This induced emf produces a 
current if the circuit is closed. This current opposes the cause by Lenz’s law and hence the 
rotor starts revolving in the same direction as that of the magnetic field. 

t synchronous speed ? True or false? Explain . nduction motor can run a
No, if the speed of induction motor is Ns then the relative speed between the rotating flux and 

rotor will be zero and so no torque is produced. 
hat are the advantages of slip-ring I M over cage I M? 

(i) Rotor circuit is accessible for e
(ii) By adding external resistance 
added advantage of improving starting torque. 
(iii) Additional speed control methods can be employed with the accessibility in the rotor 

 
 

20..Compare squirrel cage rotor and slip ring rotor 
ring or phase wound Induction motor Squirrel cage induction motor 

slip ring and brushes Construc

 rotor winding is similar to the stator 
 

The rotor consists of rotor bars which are permanently 

 can easily add rotor resis
ring and brushes 

presence of external resistance high 
 torque can be obtained Staring torque is low and cannot be improved 

g and brushes are present Slip ring and brushes are absent 
Frequent maintenance is required due to 
presence Less maintenance is required  of brushes 

 
 

PART – B (16 MARKS)  
ing out clearly with the help of neat sketches, the differences between the three-phase slip ring 
n motor and the three phase squirrel cage induction motor.(10) 
plain with the help of a neat diagram, the working of a star-delta starter for an induction motor.(6) 

2 a. Derive the condition for maximum torque of a three phase induction motor under running 
conditio

eth
3. Draw and explain the construction and principle of
How is the construction differ in squirrel cage induc

Explain the following starters used for starti  induction motors: 
                          (i) auto-transformer starter. 
                          (ii) sta
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6. Explain the star-delta method of a start
7. Derive

ing of th
 the relationship between  

r and
ansformer and induction motor.(8) 

tion motor dra ator losses are        1 
 120 co etermine the rotor copper 

hanical output.(6) 
9 b). List the advantages and disadvantages of an induction motor(6). 
9 c). A 4-pole 3-phase induction motor operates from a supply whose frequency is 50 hertz. calculate the 

n motor 
ne 

ing data. 
actor=0.7; 

en delivering the rated output. (8) 

 

ree phase induction motor. 

           (i) full load torque and maximum torque. 
           (ii) starting torque and maximum torque. 
          (iii) different methods of speed control of i
8. a).  Compare squirrel cage induction moto
b) Correlate the operation of a tr

nduction motor. 
 slip ring induction motor.(8) 

9 a). A three phase, 50 hertz induc ws 50 kw from the mains. If the st
kw and the rotor emf is observed to make
losses and gross mec

mplete oscillation per minute, d

following 
                    (1) the speed at which the magnetic field of the stator is rotating 
                    (2) the speed of the rotor when the slip is 0.04  
                    (3) The frequency  of the rotor currents when the slip is 0.03. 
                    (4) The frequency of the rotor currents at stand still. 
10 a)  The resistance and inductive reactance of each winding of a 50 hertz split phase inductio
are 75 ohm and 230 ohm respectively. additional resistance R and condenser C are in series with o
winding. Calculate their values to give the same current in each winding with a phase difference of 90 
degree.(8) 
      b) The name plate details of a 1-phase , 4-pole induction motor gives the follow

quency=50hertz,input    current=3.2A,power f           output=410w,supply voltage=230v,fre
speed=1410 rpm. 
 calculate; 
                (1) The efficiency of the motor, and  
               (2) the slip of the motor wh
 
 
 
UNIT – V- SINGLE PHASE INDUCTION MOTORS AND SPECIAL MACHINES
PART – A (2 MARKS)  
 

1. Why single phase induction is not self starting? 
The single-phase stator winding produces a magnetic field that pulsates in strength in a sinusoidal 
manner. The field polarity reverses after each half cycle but the field does not rotate. 
Consequently, the alternating flux cannot produce rotation in a stationary squirrel-cage rotor.  

2. What are the types of single Phase induction motor? 

Split phase induction motor. 

Capacitor start inductormotor. 

Capacitor start capacitor  run induction motor. 

Shaded pole induction motor. 
 
 

3. State principle that the double revolving field theory make use of. 
Double revolving field theory 
• A single-phase ac current supplies the main winding that produces a pulsating magnetic 

ld. fie
• Mathematically, the pulsating field could be divided into two fields, which are rotating in 

Downloaded from www.Rejinpaul.com

Get Unique study materials from www.rejinpaul.com



opposite directions. 
• The interaction between the fields and the current induced in the rotor bars generates 
opposing torque 

4. What are the advantages of permanent magnet synchronous motor? 
Medium construction complexity, multiple fields, delicate magnets High reliability (no brush wear), 
even at very high achievable speeds High efficiency  Low EMI Driven by multi-phase inverter 
controllers 
Sensorless speed control possible 

 
5. How is the consideration of linear induction motor different from induction motor? 

A linear induction motor (LIM) is an AC asynchronous linear motorthat works by the same 
general principles as other induction motors but is very typically designed to directly produce 
motion in a straight line. Characteristically, linear induction motors have a finite length primary 
o d-effects, whereas a conventional induction motor is arranged in r secondary, which generates en
an endless loop.

6. B rsal motor. 
 

rief the working principle of unive
A  wound motor, that operates at approximately n universal motor is a specifically designed series
t er ac or dc voltage. In case of universal motor, the speed of he same speed and output on eith
rotation is slightly lesser when opearting in AC. Becuase, the reactance voltage drop is present on 
ac but not on dc. So, the motor speed is somewhat lower for same load in ac operation than dc . 
This takes place especially at high loads . 

7. shless DC motor? What are the advantages of bru
The absence of brushes in a Brushless DC Motor is perhaps its greatest advantage. The car

s within a Brush DC Motor wear out rapidly and need replacing, which can be costl
bon 
y in the 

the 
h DC 

brushe
long run. The Brushless DC Motor generates less noise, and is less prone to sparking due to 

r. The Brushless DC Motor is typically smaller and lighter than the Bruslack of a commutato
Motor, making it ideal for applications where weight and space are important factors.  

gle phase motor is used in ceiling fan? 8. What type of sin
Ceiling fan is a Single phase Induction motor. Generally we use a capacitor start &Run AC Motor 
for ceiling Fans. 

9. Give two application of SRM. 
Flameproof  drive systems for potentially explosive atmospheres 
Environmentally friendly air conditi

10. Draw the speed –torque charac
oning system for passenger trains 

teristics of a shaded pole motor 

 
11. What is the principle of operation of reluctance motors? 

Reluctance motors are the special type of motor, where the output mechanical power and the 
overall performance is quite good as compared to the maintanance and operating cost. Most 
commonly used stepper motor is a type of reluctance motor. In fact, there are many timing 
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devices where small motors having constant speed characteristic are very advantageous. These 
motors operate from a single phase ac supply. 

12. a

h has an electronically controlled commutation system, instead of a mechanical 
com In such motors, current and torque, voltage and rpm are linearly 
related. 

 explained. 
 Do
14. .What is double revolving field theory? 
�It is based on the fact that the stator magnetic filed which is pulsating can be resolved in to 
two components one flux rotates in clock wise and other flux rotates in counter clock wise 
direction with synchronous speed. 
15. What is the specialty of hysteresis motor? 
�The rotor has no winding 
16. What are the various methods available for making a single-phase motor self-starting? 
 (i)By splitting the single phase 
(ii)By providing shading coil in the poles 
(iii)Repulsion starts method 
17. What type of single-phase induction motors is employ  in high-speed fractional KW 
app
Sing
18. Clas
 (i) Spli
(ii)Shad
(iii)Sing

 

 operation of single phase induction motor.  

steresis motor? Explain briefly.  

field theory&double field revolving theory.  

on of permanent magnet synchronous motor.  

rushless DC motor and shaded pole motor.  

Wh t is brushless DC motor? 
 A brushless DC motor (BLDC) is a synchronous type of motor which is powered by directcurrent 
electricity (DC) and whic

mutation system based on brushes. 

13. Mention the two theories with which 1Ø induction motors operation can be
uble revolving field theory and Cross filed theory. 

ed
lications? 
le phase A.C series motor 

sification of single phase motor? 
t-phase motor 
ed pole motor 
le phase series motor 

(iv)Repulsion motor 
19. State the advantages of using capacitor start motor over a resistance split phase motor. 
(i)The starting current of capacitor start motor is less than resistance split phase motor 
(ii)Starting torque of the capacitor motor is twice that of resistance start motor. 
20. What is an universal motor? 
A universal motor is defined as a motor, which may be, operated either on direct current or

e speed and output. single phase A.C supply, at approximately, the sam
 
 
PART – B (16 MARKS)  
 
1. Explain the double field revolving theory for
 
2. What are the types of single phase induction motor? Explain any two in detail.  
 
3. What is the principle and working of hy
 
4. Write short notes on (i) shaded pole motor (ii) repulsion motor. 
 
5. Explain in detail about cross 
 

tion and working operati6. Explain the construc
 
7. Explain the operation of b
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8. Write notes on (i) Hysteresis motor (ii) Universal motor and (iii) cross field theory.  

0. Explain the working principle of single phase induction motor and . Mention it‟s any four 

 
9. Explain the construction and working operation of switched reluctance motor.  
 
 
1
applications  
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