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CHAPTER

Q.1

Q.2

Q.3

Q.4

Q.5

A coil of 1000 turns is wound on a core. A current
of 1 A flowing through the coil creates a core
flux of 1 mWb. The magnetic energy stored in
the coil is
(@ 0.25J
(c) 1J

(b) 0.5J
(d) 2J

An ideal transformer has N, = 100 turns and
N, = 200 turns with a mutual flux of
0,(f) = —0.05(# — 2t). The induced emf of
secondary is
(@ 5(t-1)V
(c) 5(P-1)V

(b) 10(t— 1)V
(d) 20(t— 1)V

The magnetic circuit shown below has a uniform
cross section of 10 m?. If the circuit is energized
by a current i,(f) = 3sin100xt A in the coil of
N, = 200 turns, then the emf induced in the coil
of N, = 100 turns will be

(Assume u = 500u, and r= 10 cm)

(a) ﬁcos1OOm‘ V

V2

(b) —6mcos100mtV

(c) 4msin100mtV (d) —3mcos100ntV

In a dc motor the windage loss is proportional to
(a) supply voltage

(b) square of the supply voltage

(c) square of the flux density

(d) square of the armature speed

Wave winding is employed in a d.c. machine of
(@) high current and low voltage rating

(b) low current and high voltage rating

(c) high current and high voltage rating

(d) low currentand low voltage rating

Q.6

Q.7

Q.8

Q.9
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The emfinduced in each conductor of the armature
in a dc machine is

(a) alternating in nature

(b) directin nature

(c) pulsating in nature

(d) has arandom waveshape

For a P-pole machine, the relation between
electrical and mechanical degrees is

2 4
(a) eelec = Eemech (b) ee\ec = Eemech

P
(d) ee\ec = E emech

NNl e

(c) 6 0

elec — “mech

The commutator of the dc motor serves the
purpose of

(a) changingactodc

(b) changingdctoac

(c) reducing friction

(d) avoiding sparking at the crushes

In dc machines, the field-flux axis and armature-
mmf axis are respectively along

(a) direct axis and indirect axis

(b) direct axis and inter-polar axis

(c) quadrature axis and direct axis

(d) guadrature axis and inter-polar axis

Q.10 Normally a large number of commutator segments

are used in a dc generator to

(a) increase the magnitude of the output voltage
(b) increase the output current

(c) increase the kW power output

(d) make the dc output more smooth

Q.11 The armature resistance of a 6-pole lap wound

d.c. machine is 0.05 Q. If the armature is rewound
as a wave-winding, what is the armature
resistance?
(a) 0.45Q
(c) 0.15Q

(b) 0.30 Q
(d) 0.10Q

Q.12 Which of the following windings are necessary in

case of all dc machines?
(@) lap winding (b) wave winding
(c) closed coil winding (d) open coil winding
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Q.18 In a dc machine, the constant losses are
(a) armature copper loss

(b) shunt field copper loss

(c) iron and mechanical loss

(d) (b) and (c) both

Q.14 The function(s) of pole shoes in a dc machine is/are
to
(a) support the field cails.
(b) reduce the reluctance of the magnetic path.
(c) spread out the flux to achieve uniform flux
distribution in the air gap.
(d) all of the above.

Q.15 In a dc machine mechanical losses occur due to
(a) air resistance of rotation to armature and fan
(b) brush friction
(c) bearing friction
(d) all the above

-~ =

= =

Q.16 In a dc motor if the brushes are shifted opposite
to its direction of rotation, then
(@) commutation is worsened and speed
decreases.
(b) commutation is improved and speed
decreases.
(c) commutation is worsened and speed increase.
(d) commutation is improved and speed increase.

Q.17 The field coils of a dc generator are usually made of
(a) mica (b) copper
(c) castiron (d) carbon

Q.18 Consider the following statements and choose the

correct option:

1. Slotwedges in a DC machine made of silicon
steel.

2. InaDC machine armature is stationary, yoke
rotates.

3. The air gap between the yoke and armature
in a DC motor is kept small in order to achieve
a stronger magnetic field.

Only statement 2 is correct

Only statements 1 and 2 are incorrect

Only statements 2 and 3 are incorrect

All statements are correct

(a
(b
(c
(d

-~ =

= =

Q.19 Consider the following statements in respect of
compensating windings in dc motors:
1. Compensating windings are connected in
series with the armature.
2. Compensating windings aid commutation.
3. Compensating windings produce mmfin the
same direction as that of armature mmf.

oo racwace P
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Which of these statements is/are correct?
(@) 2and 3 (b) Only 1
(c) 1tand3 (d) tand 2

Q.20 An eight pole d.c. generator has a simple wave
wound armature containing 32 coils of 6 turns each.
Its flux per pole is 0.06 Wb. The machine is running
at 250 rom. The induced armature voltage is
(@) 96V (b) 192V
(c) 384V (d) 768V

Q.21 Consider the following parts of a dc machine:

1. Yoke 2. Armature core

3. Brushes 4. Pole core

Which of the above parts are subjected to iron
loss?

(@) 1and2only (o) 2only

(c) 1only (d) 1,2,3and 4

Q.22 Atriangularmmfwave is produced in the air-gap of
an electric machine. Such a wave is produced by
(a) stator of an induction machine
(b) rotor of a synchronous machine
(c) stator of a dc machine
(d) rotor of adc machine

Q.23 Assertion (A): For a symmetrical magnetic field
distribution under each pole and for equal number
of armature conductors per parallel path, the emf
available between adjacent brushes of a lap-
wound dc machine is equal for each of the parallel
paths.

Reason (R): The instantaneous emf induced in

each conductor of each parallel path is equal for

all the conductors.

(a) Both A and R are true, and R is the correct
explanation of A.

(b) Both A and R are true, but R is not a correct
explanation of A.

(c) Alstrue, but R is false.

(d) Ais false, but R is true.

Q.24 At the moment of starting a dc motor, its back
emf is
(a) zero
(€) minimum

(b) maximum
(d) optimum

Q.25 A dc shunt motor with negligible armature
resistance is required to drive a constant power
load. Under normal rated-load operating conditions
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CGIELELLLI  Electromagnetism and DC Machines

1. [

No = Li
_ e (N2
E = 2Lz —2( i )l

= l><1000><1o—3><1 = 1J
2 2

2. [8)

Induced emf in secondary coil = —de%”

d 2
-200—[-0.05(t* - 2t
. ( )]

d o
10—(t? - 2t) = -
dt( ) =10(2t-2)

20(t-1)

[ 3. Q)

The magnetic flux in the circuit,

q) _ N1I1 _ N1[1 _ N~|11MA
s, WA 2mr

where, S, = Magnetic reluctance

According to Faraday’s law, the emf induced in
the second coil is

do

= —-N,—

€ 2 dt
o ~100x 200x 500 4 x 107" x 107> dI (1)
2 2nx10x1072 at

d )
= ——(3sin100mt) = —
=0 dt( ) = —6m cos100ntV

(d)

Windage loss o (armature speed)?

5. [

Wave winding: Low current and high voltage rating.
Lap winding: High current and low voltage rating.

6. IO

EMF induced is alternating in nature.

(d)

One mechanical rotation covers P/2 electrical cycles

P
0,..= =26

elec 2 mech

s O

DC motor is supplied with dc power at its terminal
which is converted in ac with help of commutator
for motor operation.

BN

Field flux axis and armature axis are respectively
along direct axis and inter-polar axis.

[ 10. [0

To make DC output more smooth.

1. [

In lap winding no. of parallel paths A= P=6
.. Resistance of single path Ris given by
g =0.05= R=030Q

In wave winding A = 2, so single path would have
resistance of 3R.

.. armature resistance = % = g x0.3=045Q

[ 12. |8

In case of all dc machines we must use closed
winding. Lap and wave windings are used based
on requirement of high current, low voltage and
high voltage, low current but winding of all dc
machines is closed winding. It is never short
pitched. Open coil winding is usually employed
in ac machines.

[ 13. (&)

Constant losses = Iron losses
Mechanical losses
Shunt field Cu loss

[ 14. [

All the statements are correct.

[ 15. I8

Mechanical are due to: Brush friction, Bearing
friction and air resistance of rotation.

[ 16. )

The distortion of flux is in a direction opposite to
the direction of rotation of motor. So brush is shifted
in a direction opposite to motor rotation.
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E,= Koo,
Ea
w._ =
m Ka¢

with brush shift resultant flux get reduced. So
speed of motor increases.

LA (b)
Field coils must be of good conductor hence Cu
is used.

[ 18. [B)

In DC machine armature rotates while yoke is
stationary.

[ 19. JC)

Compensating winding (Cw) aid commutation in
pole shoe area. Cw are connected in series to
armature winding to provide the support as per
the severity of armature reaction.

[ 20. I3

Number of coils = 32, each coil has 6 turns and

each turn has two conductors.

Total number of conductors,
Z=32x6x2=2384

Induced armature voltage

9ZNY (P
60 )\ A

0.06x384x250 8 _ 0,
60 2

[For wave winding A = 2].

[ 21. [0}

In DC machine iron losses is in armature core only,
other parts of machine carry constant steady flux,
SO no iron losses.

[ 22. )

In dc machine, armature winding is placed in rotor
and it has triangular armature mmif.

[ 23. [0

Average emfinduced in each conductor in each
parallel path is equal but not instantaneous emf
in each conductor of each parallel path.

[ 24. [

Back emf, E, = 0 at starting.

oo racwace P
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[ 25. [B)

Constant power,
Vilay = Vi la
(1.0)(1.0) = (0.5)(I,,) = I,=20p.u.

Vf1 = Ka(bm”%
(Vi=E,+Lr, r,— neglected, so V,= E,)
Yo _m_ 1
Vi, n, 0.5

= n,=0.5n,=05p.u.

| 26. [JC)

Emf generated,

E, = (Voltage induced per conductor)x%

Here, P= A = 6 = Number of parallel paths
(due to LAP winding)

E,= SX% = 240 volts

(0)

The generated emf in dc generator is given by,

_ PoNZ
E= oA

P = Number of pole = 6
¢ = Flux per pole in Weber
N = Speed in rpm = 1500 rpm
Z =Number of conductors
A = Number of parallel paths = 2
E = Generated emf = 200 V
Total number of conductors = Number of slots x
Number of conductors in each slot
= 24 x 40 = 960 conductors
60xExA  60x200x2

FI le, ¢= N
uxperpole, 0= 5 = 5 1500x< 960

=2.78 mWb
| 28. U

I ;L
I, 480A1*
+ ——
E

40 Qg — 200 V I_J Load

0.02Q l

I = @:5A





