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II/IV B.Tech. DEGREE EXAMINATIONS, NOVEMBER- 2019
First Semester

ELECTRICAL & ELCTRONICS 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) Define lenz’s law? Give an expression for it?

b) What is the energy balance equation?

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

d) What are compensating winding? Why they need?

e) List various losses in DC machine?

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

g) What is the significance of back-emf?

h) How can the direction of rotation of a DC shunt motor be reversed?

i) What is meant by the term speed regulation?

j) What are the factors that affect the speed of a DC motor?

k) Why a starter is necessary for DC motor?

l) What is the main drawback of brake test?

UNIT-I

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

b) Two air cored coils have their magnetic axes coincident their parameters are ;

L
1
=0.4H, L

2
=0.2H, M

12
=M

21
=0.1 e-4xH.

Where ‘x’ is the distance between the coils. For steady state current of I
1
=10A

and I
2
=5A, calculate the magnitude of the force at x=2.5 cms.

(OR)

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

P.T.O
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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

demagnetizing 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) Draw external characteristics of DC separately excited and shunt-excited gen-

erators.

b) A separately excited DC motor runs at 1000rpm when its armature connected

to 100 V. On switching of the supply the voltage from 100 V to 90 V in 3sec.

On applying a brake load of 4.2  Newton meters, the same fall took place in

1.3 secs. Calculate the no load losses.

(OR)

5. 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 250 V, 0.24 Ω ,

100Ω  and 248 V, 0.2 Ω , 100Ω  respectively. If the generators supply the 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 .

UNIT-III

6. 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.

(OR)

7. a) Two DC shunt generators are having drooping characteristics are best suited

for parallel operation. Explain.

b) Explain the different speed control mechanisms for series motor with a neat

sketch.

P.T.O
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UNIT-IV

8. a) Describe the Swinburne’s test for losses in DC shunt motor.

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

following test results:

Field currents are 2.5A and 2A. Line voltage is 220V. line current including

both field currents is 10A. Motor armature current is 73A. The armature resis-

tance of each machine is 0.05 Ω . Calculate the efficiency of both machines.

(OR)

9. a) Describe the Hopkinson test with a neat sketch and also derive expressions

for efficiency?

b) Explain the principle and working of Amplidyne.
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II/IV B.Tech. (Supple) DEGREE EXAMINATIONS, JUNE 2019
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) Define lenz’s law? Give an expression for it?
b) What is the function of armature in a DC generator?

c) Define a magnetic neutral plane (mnp)?

d) List various losses in DC machine?

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

f) What is the significance of back-emf?

g) What are the drawbacks of field test?

h) What are the applications of DC series motors?

i) What type of motors preferred for hoist loads?

j) What is the uses wave type winding?

k) What is commutator in DC machine?

l) Write the draw backs of brake test.

UNIT-I

2. a) State and briefly explain the various phenomena useful for electro-mechani-

cal energy conversion in rotating machines.

b) A smooth core armature working 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 absorbed 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) Derive the expression for field energy, co-energy and the magnetic force in

a single excited electro mechanical system. P.T.O
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b) Write a note on hysteresis and eddy current losses related to properties of

the materials.

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) Explain armature reaction in a DC machine and show how cross-magnetiz-

ing and demagnetizing mmf are produced.

b) Draw and Explain load characteristics of DC shunt and compound genera-

tors.

UNIT-III

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

and discuss their load sharing.

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

field and armature resistance are 250 Ω  and 0.25 Ω  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) What is the main drawback of brake test? Explain Hopkinson test with help

of neat sketch.

b) Explain the working of Amplidynetype cross field generator.

(OR)

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

b) Discuss the principles of Metadyne and its applications.
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