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II/IV B.Tech. DEGREE (Supple) EXAMINATIONS, JUNE/JULY-2018
First Semester

ELECTRICAL & ELECTRONICS ENGINEERING
DC MACHINES

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 12X1=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) State the principle of DC machine.

b) What is statically induced?

c) Write the function of interpoles.

d) Define critical speed of DC generators.

e) Why series motor is not operated on no-load?

f) Define armature reaction?

g) What for brushes are employed in DC machines?

h) List various losses in DC machine.

i) What is significance of back emf in DC machines.

j) What are the speed control methods of DC shunt motor?

k) What are advantages of Hopkinson’s test?

l) Why it is necessary to operate generators in parallel for supply of power?

UNIT-I
2. a) Distinguish the magnetic circuits and the electric circuits.

b) A smooth core armature working in a 4-pole field magnet has a gap (iron to iron)

of 0.5 cm. The area of the surface of each pole is 0.1 m2. The ampere turns ab-

sorbed by each pole are 3000. Calculate:

i) The mechanical force exerted by each pole on the armature.

ii) Energy stored in the four air gaps.

(OR)
3. a) State and briefly explain the various phenomena useful for electro-mechanical

energy conversion in rotating machines.

b) Explain the torque production in permanent magnet excitation system.

P.T.O
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UNIT-II
4. a) Derive the emf equation For a DC machine and explain why wave winding is

preferred for high voltage machines.

b) Draw and Explain load characteristics of DC shunt and compound generators.

(OR)

5. a) Explain armature reaction in a DC machine and show how cross-magnetizing and

demagnetizing mmf is produced.

b) A 6-pole machine has an armature with 90 slots and 8 conductors per slot and

runs at 1000 rpm, the flux per pole is 0.05 Wh. Determine the induced emf if

winding is (i) lap connected  (ii) wave connected.

UNIT-III

6. a) Explain the working of 3-point starter with a neat sketch.

b) Explain the speed control methods adapted to DC Compound motor.

(OR)

7. a) Draw the characteristics of DC shunt, series motors.

b) Two identical DC machines when tested by Hopkinson method gave the following

Test results: Field currents are 2.5A and 2A. Line voltage is 220 V. Line currents,

including both field currents are 10A. Motor armature current is 73 A. The arma-

ture resistance of each machine is 0.05  . Calculate the efficiency of both ma-

chines.

UNIT-IV

8. a) What is the main drawback of brake test? Explain Hopkinson test with help of

neat sketch.

b) Explain the working of Amplidyne type cross field generator.

(OR)

9. a) Explain the Swinburne’s test to determine the losses of DC machine. Also write

its limitations.

b) Retardation test on a DC motor with its field normally excited the speed fell from

1525 rpm to 1475 rpm in 25 sec with an average load of 1 KW supplied by the

armature. The same speed drop occured in 20 sec. Find out the moment of inertia

of rotating parts in kg/m2.
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II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC-2018
First  Semester

ELECTRICAL & ELECTRONICS ENGINEERING
DC MACHINES

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 12X1=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) State the principle of DC Generator.

b) Write the function of inter-poles.

c) Define critical speed of DC generators.

d) Write about starter requirement for DC motor.

e) What is the energy balance equation?

f) List various losses in DC machine

g) What is difference between cumulative compound and differential compound

wound motors?

h) What is the function of armature in a DC generator?

i) What is compensating winding?

j) List various losses in DC machine.

k) What are the drawbacks of brake test?

l) What is critical load resistance?

UNIT-I

2. a) Derive an expression for the energy stored in a magnetic field?

b) A coil  of 300 turns, wound on a cone of non-magnetic material has an inductance

of 10mH. Calculate

i. The flux produced by a current 5A.

ii. The average value of emf induced when a current of 5A is reversed in 8m

sec.

iii. In the case (ii) the current is reversed at a frequency of 1000 Hz, then what

will be the emf induced.
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(OR)

3. a) Discuss the armature reaction in a DC machine.

b) A 500 V, wave wound, 750 rpm DC shunt generator supplies  a load of 195 A. The

armature has 720 conductors and shunt field resistance is 100 Ω. find the demag-

netizing ampere-turns per pole if the brushes are advanced through 3 commutator

segments at this load. Also calculate the extra field turns required to neutralize

this demagnetization.

UNIT-II

4. a) Derive the emf equation for a DC machine from fundamentals and explain why

lap winding is preferred for low voltage high current machines.

b) A 6-pole machine has an armature with 90 slots and 8 conductors per slot and

runs at 1000 rpm, the flux per pole is 0.05 Wh. Determine the induced emf

if winding is (i) lap connected (ii) Wave connected.

(OR)

5. a) Draw and compare the output characteristics of DC shunt, series and compound

generators.

b) A shunt generator delivers 50A at 230 V and the resistances of the shunt field and

armature is 50 and 0.01 respectively. Calculate the generated e.m.f and armature

copper losses.

UNIT-III

6. a) List out different types of speed control for DC motor and write advantages of

Ward-Lenard connection.

b) Explain the process of paralleling two DC compound generators.

(OR)

7. a) Explain the working principle of a 3-point starter of a DC shunt motor.

b) Compare the Torque-speed characteristics of various types of DC motors.

UNIT-IV

8. a) Describe the Hopkinson’s test for obtaining the efficiency of two similar shunt

motors.

P.T.O
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b) Hopkinson’s test on two shunt machines gave the following results for full load:

Line voltage: 250V

Line current excluding field current : 50A

Motor armature current: 380 A

Field current 5A and 4.2A

Calculate efficiency of each machine. The armature resistance of each machine is

0.02 Ω .

(OR)

9. Explain following

a) Swim burn’s test

b) Amplidyne
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II/IV B.Tech. DEGREE (Supple) EXAMINATIONS, JUNE/JULY-2018

First Semester

ELECTRICAL & ELECTRONICS ENGINEERING

ELECTRICAL MACHINES-I

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory 14X1=14 M

Answer ONE Question from each Unit 4X14=56 M

1. a) State the principle of DC machine

b) What is statically induced?

c) Write the function of interpoles

d) Define critical speed of DC generators

e) Why series motor is not operated on no-load?

f) Define armature reaction?

g) What for brushes are employed in DC machines?

h) Write the function of commutator.

i) List out various losses in DC machines

j) What is necessity of starter in DC machine operation?

k) What is the difference between cumulative compound and differential compound

wound motors?

l) What is energy balance equation?

m) Why are the drawbacks of field test?

n) What are the applications of DC shunt motors?

UNIT-I
2. a) Differentiate magnetic circuits and electric circuits

b) Derive an expression for the energy store in magnetic field?

(OR)
3. a) State and briefly explain the various phenomena useful for electro-mechanical

energy conversion in rotating machines.

b) What a hysteresis and eddy current losses? What is their significance in the

operation of electric machines? P.T.O
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UNIT-II
4. a) Discuss the armature reaction in a DC machine.

b) Calcualte the flux per pole required for a 4-pole generator with 360 conductors

generating 250 V at 1000 rpm, when armature is (i) lap-wound   (ii)  wave-wound.

(OR)
5. a) Draw external characteristics of DC separately excited and shunt-excited genera-

tors.

b) A 4-pole generator supplies a current of 143 A. It has 492 armature conductors:

i) wave wound (ii) lap wound. When delivering ull load, the brushes are given an

actual lead of 10O. Calcualte the demagnetizing ampere-turns per pole. This field

winding is shunt connected a d takes 10A. Find the number of extra shunt field

turns to neutralize the demagnetization.

UNIT-III
6. a) Explain the process of paralleling two DC compound generators.

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

voltage, armature and field resistances of the generators are 250V, 0.24 Ω , 100 Ω
and 248V, 0.2 Ω , 100 Ω  respectively. If the generators supply same current, when

the load on the bus bars is 40A. Calculate the emf of the battery if its internal

resistance is 0.172 Ω .

(OR)
7. a) Explain the speed-current, torque-current and speed-torque characteristics of a DC

shunt motor.

b) Explain the working of a four-point starter for a DC machine.

UNIT-IV
8. a) Explain the Swinburne’s test to determine no-load losses of a DC machine. What

are the limitations of this test?

b) Explain the principle of metadyne type cross-field generator.

(OR)
9. a) Describe the Hopkinson’s test for obtaining the efficiency of two similar ma-

chines?

b) The input to 220V Dc shunt motor is 11kW. Calculate the efficiency at this load

when the following particulars are given:

No load current : 5A

No load speed : 1105 Rpm

Armature ressistance : 0.6 Ω

Shunt field resistance : 110 Ω

      2



EE 217 (CR)
Total No. of Questions : 09 ]  [ Total No.of Pages : 03

II/IV B. Tech. (Supple) DEGREE EXAMINATIONS,  NOV/DEC - 2018
First  Semester

ELECTRICAL  &  ELECTRONICS  ENGINEERING

ELECTRICAL  MACHINES - I

Time : Three Hours     Maximum : 70 Marks

 Answer Question No. 1 Compulsory.       14x1=14 M

Answer ONE question from each Unit.       4x14=56 M

1. a) Define lenz's law.

b) What is difference between cumulative compound and differential compound wound

motors ?

c) What is energy balance equation ?

d) What is the function of armature in a DC generator ?

e) What for brushes are employed in DC machines ?

f) What is compensating winding ?

g) Define magnetic neutral plane (mnp).

h) What is the function of co-energy ?

i) What are the applications of DC shunt motors ?

j) What is magnetic Hysteresis ?

k) What is meant by the term speed regulation ?

l) Why series motor is preferred for traction purpose ?

m) Write the application of DC series generator.

n) What is Hot spot temperature ?

UNIT - I

2. a) Derive an expression for the energy stored in a magnetic field.

b) A coil of 300 turns, would on a cone of non-magnetic material has an inductance of

10mH.  Calculate

(i) The flux produced by a current 5A.

(ii) The average value of emf induced when a current of 5A is reversed in 8 milli sec.

(iii) For the case (ii) the current is reversed at a frequency of 1000 Hz, then what will

be the emf induced.

P.T.O.
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(OR)

3. a) Discuss in brief about principle of energy conversion.

b) What are hysteresis and eddy current losses ?  Write the expression for hysteresis and

eddy current losses, specify each terms.

UNIT - II

4. a) Derive the emf equation from fundamentals and explain why lap winding is preferred

for low voltage high current machines.

b) A 6-pole machine has an armature with 90 slots and 8 conductors per slot and runs at

1000rpm, the flux per pole is 0.05 Wh.  Determine the induced emf if winding is (i) lap

connected (ii) wave connected.

(OR)

5. a) Derive emf equation of DC machine and highlight the factors on which the choice of

type of armature winding of a DC machine will depend.

b) Draw the output characteristics of DC shunt, series generators.

UNIT - III

6. a) Draw the connection diagram of two shunt generators connected in parallel and discuss

their load sharing.

b) A 250V DC shunt motor, on no-load, runs at 1000rpm and takes 5A.  The field and

armature resistances are 250  and 0.25  respectively.  Calculate the speed when the

motor is loaded such that it takes 41 A if the armature reaction weakens the field by 3%.

(OR)

7. a) Explain the speed-current, torque-current and speed-torque characteristics of a DC shunt

motor.

b) Why the starting current high in a DC motor ?  Explain the working of a four-point

starter for a DC machine.

UNIT - IV

8. a) Describe the Hopkinson's test for obtaining the efficiency of two similar shunt motors.
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b) Hopkinson's test on two shunt machines gave the following results for full load :

Line voltage : 250V

Line current excluding field current : 50A

Motor armature current : 380A

Field currents 5A and 4.2A

Calculate efficiency of each machine.  The armature resistance of each machine is 0.02.

(OR)

9. Explain following terms.

a) Swim burn's test.

b) Metadyne.

c) Amplidyne.
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