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A cast steel electromagnet has an airgap of
length 2 mm and an iron path of length 30 cm.
The number of ampere turns necessary to
produce a flux density of 0.8 Wb/m? in the
gapis .Neglect leakage and fringing. (For
0.8 Wb/m? cast steel requires 750 AT/m).

A cast steel ring has a circular cross-section 3cm
in diameter and a mean circumference of 80 cm.
The ring is uniformly wound with 600 turns.

(@) The current required to produce a flux of
0.5 m Wb in the ring is A.

(b) If a saw cut 2 mm wide is made in the ring,
then approximately the flux produced by the
current found in (a) is mWb.

(c) The current value which will give the same
flux as in (a), after the air gap of 2 mm is
made in the ring is A.

Assume the gap density to be the same as in
the iron and neglect fringing.

(For 0.705 Wh/m? cast steel requires 670 AT/m).

Aniron ring of mean length 50 cm has an air gap
of 1 mm and a winding of 200 turns. If the
permeability of the iron is 300 and a current of
1 A flows through the coil, then the flux density
is

Why the transformer stampings are varnished
before being used to build the core?

(a) Toincrease air-gap between stampings

(b) To reduce hysteresis loss
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(c) Toreduce eddy current loss
(d) To provide strength to the core

Maximum flux established in an AC excited iron
core is influenced by

(@) frequency only

(b) voltage only

(c) both voltage and frequency
(d) reluctance of the core

A circular iron core has an air-gap cut initand is
excited by passing direct current through a coil
wound on it. The magnetic energy stored in the
air-gap and the iron core is

(@)
(b)
(©)
(d)
In the electromagnetic relay of given figure below

the reluctance of the iron path is negligible. The
coil self-inductance is given by the expression

in inverse ratio of their reluctance

in direct ratio of their reluctances
equally divided among then

energy resides wholly in the iron core
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(@) poN2alx (b) u,N/2 ax
(©) poN2a/ox (d) poN2/2 ax

An iron-cored choke with 1 mm air-gap length,
draws 1 A when fed from a constant voltage AC
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source of 220 V. If the length of air-gap is
increased to 2 mm, the current drawn by the
choke would

(a) become nearly one half

(b) remain nearly the same

(c) become nearly double

(d) become nearly zero

The unit of inductance is

(@ Wb T/A (b) V s/A

(c) H-turns? (d) Allare equivalent

Building steel core out of stampings reduces
eddy current loss because,

(a) it increases core resistivity.

(b) it increases the effective length of eddy
current paths thereby increasing effective
resistance to the flow of eddy currents.

(c) itincreases core permeability.

(d) itreduces the effective length of eddy current

path, thereby reducing effective resistance
to the flow of eddy currents.

In a 4-pole dynamo, the flux/pole is 15 mWhb.
The average emfinduced in one of the armature
conductors, if armature is driven at 600 rpm

(@ 25V (b) 0.6V

(c) 9V (d) 0.9V
ANSWER KEY
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HINTS & EXPLANATIONS

n (1498.24)

Length of iron path,
I,=30cm=30x102m
Lengthofairgap=2mm=2x 10°3m
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Mol
_ 0.8x2x107°
- 4nxi0”
= 750 AT/m x [,
= 750 x 30 x 102 = 225 AT
NI NI NI,

Total — cast stee

= 1498.24 AT

NI =

NI

air

=1273.24 AT

NI

cast steel

n (Sol)

(a) The cross-sectional area
“fom“ =’%9x10*4
7.068 =7.1x 1074 m?
The flux density,
g $_06x10"_ 5
A 7Ax10° 71
= 0.705 Wb/m?
. AT required =670 x 0.8 = 536
.. The currentrequired
= % = % =0.89 A
(b) Flux without air gap = 0.5 mWb
NI
- s

600 x 0.8933

¢

05x108=
S, = Reluctance of iron (steel) = 1072000
S, = Reluctance of air

2x1078

2
47t><107><(n><d7)

S; = Total reluctance
=S +S5,=3323581.9
= new flux with air gap

536
= — =0.16127 mWb
Grew 3323581.9

(c) Ampere turnrequired = NI

=2251581.9

(I)HGW

= ¢ x S;(Flux x Total Reluctance)
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4) CONVENTIONAL BRAIN TEASERS

Q1 For the magnetic circuit of figure find the self and mutual inductances between the two coils. Core
permeability =1600.

| 6 cm |1 cm 3cm
e SRR,
%1 E 1
O E ! i 0
N, = I | T N, =
500 I | 4cm % | L b 1000
turns 4| v | b turns
o— ! i T —o
S SR R, ) I~
2cm Thickness
2cm
I. (Sol)
l,=(6+05+1)x2+(4+2)=21cm
I,=B+05+1)x2+(4+2)=15¢cm
ly=4+2=6cm
-2
R, = 21x10 = 0.261 x 10°
4nx107" x1600x2x2x 107
-2
R, = _1oxT0 - =0.187 x 105
4nx107" x1600x2%x2x10
-2
R, = _6x10 - =0.149 x 10°
At x 107" x1600x 1x2x 10~
(i) Coil 1 excited with 1 A : R=R, +RyIIR,=0261+0.1871]0.149 = 0.344 x 106
o, = —200XD 4 453 mwb
(0.344 x10°)
By flux division (similar to current division) :
0y = 0, = 1.453%x0.149 _ 0.64 mWb

(0.149+0.187)
Ly, = N,¢,=500x 1.453 x 103 = 0.7265 H
M,, = Ny,, = 1000 x 0.649 x 10 = 0.64 H
(i) Coil 2 excited with 1 A : R=R,+ (Fofty) _ 0.187+(0.149x0.281) x 108 =0.284 x 108
(RoRy) (0.149+0.281)
0, = 100D _ 555 mwp
(0.284 x 10°)
L,, = Nyo,=1000x 3.52 x 103 = 3.52 H

M,, = M,, (bilateral) = 0.65 H
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