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Exercise 2

 For the electromagnet in Fig. 6.58, determine the direction of |
needed to establish the flux pattern, and label the induced north and
south poles.

FIG. 6.58



Exercise 4

a. If the length of a magnetic core Is increased for the same
magnetomotive force, what will happen to the magnitude of the
resulting flux?
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b. If the area of a magnetic core is doubled and the length reduced to
one-third, what will be the effect on the resulting flux if the
magnetomotive force is held constant?
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Exercise 5

a. For the system in Fig. 6.17, determine the current | if the area is
doubled.

b. Isthe resulting current in part (a) half of that obtained in the
descriptive example? Why not ?

A=3x10"%m?2

200
turns

Mean length of flux
path=7/=0.08 m

®=3x10"% Wb



Exercise 5

A=3x10"%m?

200 Mean length of flux
tarns path=1=0.08 m

AR RME 26 X104 m? I

® 3x107*Wb

B=—="""—" "2 _05T '

A 6x10"m ®=3x107% Wh
M FHFig.6.15 » AB#H » H =275 At/m -
NIl=H/=1|=

H/  (275At/ m)(0.08m)
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Exercise 6

a. Forthe system in Fig. 6.17, determine the resulting flux if the
current is reduced to 200 mA.

b. Find the relative permeability of the core.

A=3x10"%m?

200
turns

Mean length of flux
path=/=0.08 m

®=3x10"% Wb



Exercise 6 _

200
turns

Mean length of flux
path=7=0.08 m

ma

= A BR A200mA

NHH@DH:%:SOOAt/m !

AMAFIg.6.15 » AH¥XB * B =0.77T ®=3x10"% Wb

®=B-A=231x10"Whb

M=E=1.54x10_3w—b
H A-m
u =+ =12255

Ho



Exercise 7

For the magnetic system in Fig. 6.59, determine:

a. The magnetomotive force.
b. The magnetizing force applied to the core. Mean kngth 1 =02
c. The flux density. e
- e e

d. The flux @ in the core. vy | e
2.3 = NI = (200t)(400mA) = 80A E 21 | [ oo

\5 80 At et

—— =400At/m
"/ 0.2m FIG. 6.59

¢.B=pH =p p,H=(2000)(4rx10"" Wb/ Am)(400At/m) =1T
d.® =BA=4x10"*Wb



Exercise 8

O Determine the current | necessary to establish the flux indicated
In Fig. 6.60.

@ 1.4x10"*Wb

B - =07T A=2x10"%m?
A 2x10"*m?
FFEFig.6.15 » EABFH *  w-so§ .
H =400 At/m -
NIl = H/ d=14%104% Wb
[ (mean length) = 0.2 m

=0 _16a
N FIG. 6.60



Exercise 9

 Determine the current I, necessary to establish a net flux @ =5
x 104 Wb in the transformer in Fig. 6.61.

d 5x10*Wb
B - — -4 2
A 4x10"m

=1.25T Mean length = 0.15 m / Cast steel

A)FAFig.6.15 » EAB#%H -
H =1500 At/m -

Nlll + Nzlz = H/
(ZOOt) Il + (75t)2A — (1500A'[ / m)(OlSm) Core area =4 x 10~* m?
|, =0.375A FIG. 6.61
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Exercise 10

1 Repeat Problem 7 if an air gap of 0.01 in.

IS cut through the core.

Mean length / =0.2 m

IS 41, = 2000

B

s ;
ol ~A=4x 1074 m?
(throughout)

e et

FIG. 6.59
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Exercise 11

 Repeat Problem 8 if an air gap of 250 » m is cut through the core.

A=2x10"%m?

Cast steel
N = 501

Db =14x10"4% Wb

[ (mean length) =0.2 m

FIG. 6.60
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A=2x 104 m?

5.2 _ 1.4x10*Whb

Cast steel
N =501

d=14%x104%Wb

A %10 =0./T=B, =B,

[ (mean length) =0.2 m

M FAFig.6.15 - EAB3KH » H =400 At/m - FIG. 6.60

NI=H./ +H,/,
¢, =0.2m —250um =199,750pum = 0.2m
NI = (400At/m)(0.2m) +(7.96 x10°B, )¢, = 219.3At

~ 219.3At
50t

I =4.386A
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Exercise 12

[ Determine the current required to establish a flux of 5 x 10-* Wb in
the core of the transformer in Fig. 6.18.

~® 5x10™*Wb
A  5x10*m?

A FA3Fig.6.15 » EAB¥EH -
H =780 At/m -
NI =H/

| = H€—156A I
N

=1.0T

Mean length = 0.1 m

50 turns Cast steel

Core area = 5 x 10~4 m?
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Exercise 13

O If the air gap in Fig. 6.19 is doubled (1/16 in.), will the current
required to establish the same flux increase by a factor of 2 also?
Determine the resulting current and comment on the results.

Air gapfik—1& - E2E2
Y/A8[@gyflux » B=1.33T -
ERESE2NNE?

15



B=B, =B, =133T

¢ = iin =15.9%x10*m
16

g

F|FFig.6.15 - EAB3KH » H, =1750 At/m -

H, =7.96x10°B, =10.59 x10°At/m

NI=H. +H,/,

(400t)1 = (1750 At/ m)(0.08m) + (7.96 x 10° x 1.33At / m)(15.9 x10™*m)
| = 456A ~ 2-2.44A
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Exercise 14

4 Find the magnetic flux @ established in the series magnetic circuit in
Fig. 6.62.

¢ =2nr=0.5027/m

NI =H/

H = % =397.88At/m

Area = 0.009 m?

Cast steel

X FAFig.6.15 » (AHIXB » B =0.7T -

® =BA=6.3x10"Wb

FIG. 6.62
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‘ Exercise 15

d Usinga50- ¢ A » 20,0002 movement, design:
a. A 10-A ammeter.

gﬂgRshunt ~0.1Q

. V _ (50uA)(20kQ)

shunt — | 1OA

=0.1Q

b. A 10-V voltmeter.
gﬁgRseries~18Ok Q
- Vs 10V —(50pA)(20k€2)

— =180kQ
S 50uA

R

series
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Exercise 16

O Atransformer with a turns ratio a = N /N = 12 has a load of 2.2
k(2 applied to the secondary. If 120 V is applied to the primary,
determine:

a. The reflected impedance at the primary. Z, = a? Z, = 316.84k()

b. The primary and secondary currents. I, = E./Z, = 0.379 mA I =
axl,=4.55mA

c. Theload voltage. V. = xR, =10.01V

d. The power to the load. P = I°xR, =45.55 m\W

e. The power supplied by source. P = 45.55 m\W
X

real
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Exercise 17

For a power transformer, E, = 120 V, Eg = 6000 V, and I, = 20A:
Determine the secondary current I¢. 1./l = Ec/E, =50 I =0.4A
Calculate the turns ratio a. a= Np/Ng = 1/50

Is It a step-down or a step-up transformer? Step-up transformer
If Ng =100 turns, N, =? Np=Ngxa =2 turns

o o T & g
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Exercise 18

O Aninductive load Z, =4Q2 + )4 2 isappliedtoa 120V /6 V
filament transformer.

a. What is the magnitude of the secondary current?
b. What is the power delivered to the load?
c. What is the primary current?
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Secondaryim$Z _tinductive load Z, =4 Q +j4Q=5.66 Q £45°

E,=120V * V=E;=6V -

a. Secondary current |, = % =1.06A
L

b.3XF| B FHhreal power P =1.7-4Q = 4.494W

-&:53mA

C. primary current |, = I N
P
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Exercise 19

O A purely capacitive load Z, =-)2Q2 is appliedtoa 120 V /6 V
filament transformer with a 12 VA apparent power rating.

a. Determine the magnitude of the secondary current.
b. Calculate the power delivered to the primary and secondary.

c. Do you expect the transformer to heat up if operating under these
conditions?
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Secondaryiim#z - capacitive load Z, =-j2Q » E; =120V >

V=E=6V -

a. I, =5 _30A

L

b.EFHEMES  delivered to the primary and secondary /= -

O}

RIE/2A

c. Apparent powerf8E{EA12 VA » Blsecondaryiif & 7
, BIRBIREARR3A  8RZ "heatup, o
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Exercise

5 in the network in Fig. 6.25,

and a
load value for max power to the load.

 Determine the power to the

5k(2,

Ry =0

QIfE=120V
determine the

load under these conditions.

Source
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