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What will be the possible magnet pole and type of motion to produce an induced current
in fig.b

pole Type of motion
A N -
B S No motion
C N —
D S —

A circular area with a radius of 6.50 cm. What is the magnitude of the angle 0 If a
maghnetic field 0.23 T paths through the area as shown producing magnetic flux
of 1.83 mWb

Angle 6
A 25.4°
B 53.1°
C 30°
D 36.9°

Mr. Adham Zewin
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circular coil of wire with 20 turns is laying flat on a horizontal tabletop as shown in the
figure. There is a uniform magnetic field extending over the entire table with a magnitude
of 5.00 T making an angle of 25.8° with the horizontal. What is the magnitude of coil radius
if the magnetic flux through the coil is 21.9 T m?

\i‘

Radius (r)
A 60cm
B 40.0cm
C 1600 cm
D 2cm

Which of the following is not a correct unit of magnetic flux?

A H.A/s
B V.s
C H.A
D T.m?

0. Which of the following equations represent the
Gauss’s law for magnetic fields?

A AV, =vIB

des
B, AVing = —N—

C. #;B-dAzo

= - dqu
D. ] = —
%E ds T
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What does the equation $B-dA=0 represent?
l. Magnetic field lines must form closed loops
Il. Moving charges create magnetic field

lll. There exist no magnetic monopoles

A | only
B Il only
C Il only
D I and Ill only

i(0) =iy (1 + (2.4 s~%)?

the coil at t=2.0 s?

Solenoid Voltmete

Coil inside
solenoid

Power supply Ammeter

Mr. Adham Zewin

A current of 600 mA is flowing in an ideal solenoid, resulting in a magnetic field of 0.025 T
inside the solenoid. Then the current increases with time, f, according to

If a circular coil of radius 3.4 cm with N =200 windings is located inside the solenoid with
its normal vector parallel to the magnetic field, what is the induced potential difference in
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The plane of the circular loop shown in the figure is perpendicular to a magnetic field with
maghnitude B= 0.500 T. The magnetic field goes to zero at a constant rate in 0.250 s. The
induced voltage in the loop is 1.24 V during that time. What is the radius of the loop and
the dirextion of induced current?
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Radius (cm) Direction of induced current

A 78.7 Clockwise
B 44.4 counterclockwise
C 88.8 Clockwise
D 1971.4 counterclockwise

29.1 A solenoid with 200 turns and a cross-sectional area of 60 cm* has
a magnetic field of 0.60 T along its axis. If the field is confined within the
solenoid and changes at a rate of 0.20 T/s, the magnitude of the induced
potential difference in the solenoid will be

a) 0.0020 V. b) 0.02V. c) 0.001 V. d) 0.24 V.

Mr. Adham Zewin
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29.3 Which of the following will induce a current in a loop of wire in a 29.4 Faraday’s Law of Induction states that

uniform magnetic field? a) a potential difference is induced in a loop when there is a change in the

a) decreasing the strength of the field magnetic flux through the loop.

b) rotating the loop about an axis parallel to the field b) the current induced in a loop by a changing magnetic field produces a

¢) moving the loop within the field magnetic field that opposes this change in magnetic field.

d) all of the above ¢) achanging magnetic field induces an electric field.

e) none of the above d) the inductance of a device is a measure of its opposition to changes in
current flowing through it.
e) magnetic flux is the product of the average magnetic field and the area
perpendicular to it that it penetrates.

29.5 A conducting ring is moving from left to right through a uniform 29.7 Which of the following statements regarding self-induction is correct?
magnetic field, as shown in the figure. In which region(s) is there an a) Self-induction occurs only when a direct current is flowing through a
induced current in the ring? circuit.

®@ @ @ & @
- b) Self-induction occurs only when an alternating current is flowing

®
® through a circuit.
@ c) Self-induction occurs when either a direct current or an alternating
® current is flowing through a circuit.
g d) Self-induction occurs when either a direct current or an alternating
current is flowing through a circuit as long as the current is varying.
| A B | D | E
a) regions Band D c) region C
b) regions B, C, and D d) regions A through E

29.2 The rectangular loop of wire in Figure 29.9 is pulled with a constant

acceleration from a region of zero magnetic field into a region of a uniform

magnetic field. During this process, the current induced in the loop

a) will be zero.

b) will be some constant value that is not zero.

c) will increase linearly with time. g
d) will increase exponentially with time.

e) will increase linearly with the square of the time.

Mr. Adham Zewin
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29.9 Calculate the potential difference induced between the tips of the
wings of a Boeing 747-400 with a wingspan of 64.67 m when it is in level
flight at a speed of 913 km/h. Assume that the magnitude of the downward
component of the Earth’s magnetic field is B=5.00-10" T.

a) 0.820V ¢) 104V e) 225V

b) 295V d) 301V

29.11 A long solenoid has a circular cross section of radius r = 8.10 cm,
alength £ = 0.540 m, and # = 2.00-10" turns/m. The solenoid is carrying
a current of magnitude i = 4.04-10~ A. How much energy is stored in the
magnetic field of the solenoid?

a) 2.11-107] ¢) 4.57-107] €) 455-107"]

b) 8.91-10°] d) 6.66-107°]

29.69 A single loop of wire with an area of
5.00 m” is located in the plane of the page, as
shown in the figure. A time-varying magnetic
field in the region of the loop is directed into
the page, and its magnitude is given by
B=3.00T +(2.00 T/s)t. At t = 2.00 s, what are
the induced potential difference in the loop and
the direction of the induced current?

=~ 29.35 The conducting loop in the shape of a quarter-circle
shown in the figure has a radius of 10.0 cm and a resistance

y,  0f0.200 £). The magnetic field strength within the
N, dotted circle of radius 3.00 cm is initially 2.00 T. The

® & . \ Mmagnetic field strength then decreases from 2.00 T
5 % 8 @ & to 1.00 T in 2.00 s. Find (a) the magnitude and
'r,g ® ® @ @ 1i \ . {b) the direction of the induced current in the
® & & 8 @ loop.
% :"?f B
g @ 8 8-

Mr. Adham Zewin
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a) cases 1and 2
b) cases1and 3
¢) cases2and3

d) None of the loops will

e) All of the loops will have
an induced current.

Mr. Adham Zewin
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have an induced current.

increasing

increasing

[/

[\ /

Case 1

H N

//

B
increasing
D \

V

B
decreasing

\

Case 2

Which of the following diagrams is not correct according to Lenz s Law?

Along wire carries a current, /, as shown in the figure. A square loop moves in the same plane as the wire, as
indicated. In which cases will the loop have an induced current?

G-12a

Case 3
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The conducting rod ab shown in Fig. makes contact with metal rails ca and db. The apparatus is in
a uniform magnetic field of 0.800 T, perpendicular to the plane of the figure.

to keep the rod moving to the right

Xe X X X gX X
»
x{x X X ><7f
B —U)- 50.0 cm
x || x x X xi
J
xd x x xbx x

(a) Find the magnitude of the emf induced in the rod when it is moving with a speed 7.50 m/s.
(b) In what direction does the current flow in the rod?
(c) If the resistance of the circuit abdcis 1.50 Q (assumed to be constant), find the force required

G-12a

+29.75 A conducting rod of |

length 50.0 cm slides over two
parallel metal bars placed in a
magnetic field with a magnitude
of 1.00 kG, as shown in the R,
figure. The ends of the rods are
connected by two resistors,

R, = 100. Q and R, = 200. {1.

‘The conducting rod moves with

a constant speed of 8.00 m/s.
a) What are the currents flowing through the two resistors?
b) What power is delivered to the resistors?

<) What force is needed to keep the rod moving with constant velocity?

2.00 V to be induced across it?

29.62 A wire of length £ = 10.0 cm is moving with constant velocity in the
xy-plane; the wire is parallel to the y-axis and moving along the x-axis. If
a magnetic field of magnitude 1.00 T is pointing along the positive z-axis,
what must the velocity of the wire be in order for a potential difference of

Mr. Adham Zewin
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Induced Electric Feld

Find the induced electric field in the following regions:
a- r=52cm
b- at the surface of the coil
c- r=12.5cm

take R =8.5 cm and dB/dt =0.13 T/s.

(a) Find an expression for the magnitude F of the induced
electric field at points within the magnetic field, at radius r
from the center of the magnetic field. Evaluate the expres-
sion for r=5.2 cm.

(JE_E)-d_s)= f_{)Eds:E (J;dS=E(2:rr)

@, = BA = B(nr?)

d
EQar) = (m1?) T?

r dB

E=——
2 di

_ (52x107%m)
- 2

E (0.13 Tls)

= 0.0034 V/im = 3.4 mV/m.

(b) Find an expression for the magnitude E of the induced
electric field at points that are outside the magnetic field, at
radius r from the center of the magnetic field. Evaluate the
expression for r=12.5 cm.

R?> dB

T 2r dt

_ (85x107°m)
T (2)(125 %1072 m
=38x 107 V/m = 3.8 mV/m.

) (0.13 T/s)

Mr. Adham Zewin

A circular coil of radius R = 8.5 cm exists in an increasing magnetic field that has a rate of 0.13 T/s

G-12a
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29.43 A simple generator consists of a loop rotating inside a constant magnetic
held (see Figure 29.19). If the loop is rotating with frequency f, the magnetic
flux is given by ©(t) = BAcos(2mft). f B=1.00 T and A = 1.00 m”, what must
the value of f be for the maximum induced potential difference to be 110. V?

+29.44 A motor has a single loop inside a magnetic field of magnitude
0.870 T. If the area of the loop is 300. cm®, find the maximum angular speed
possible for this motor when connected to a source of emf providing 170. V.

Look at the following fig and determine Which of the following is NOT true for Induced
potential difference as a function of time.

A Vind

> [

This curve is the output voltage as a function of time for DC generator

The working principle of generator is based on electromagnetic induction.

The generator structure has two have slip-rings

The generator structure has commutator to make the current flow in one direction only.

Oow>
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29.46 Find the mutual inductance of the solenoid and the coil described
in Example 29.1 and the induced potential difference in the coil at t = 2.0 s
using the techniques described in Section 29.7. How do the results for the
induced potential difference compare?

29.10 A long solenoid with a circular cross section of radius r, = 2.80 cm
and n = 290 turns/cm is inside of and coaxial with a short coil that has a

circular cross section of radius r, = 490 cm and N = 31 turns. Suppose | | AL
the current in the short coil is increased steadily from zero to i = 2.80 A in ||("|| |”" | | |
18.0 ms. What is the magnitude of the potential difference induced in the TR
solenoid while the current in the short coil is changing?

a) 0.0991V c) 0.233V e) 0.750V
b) 0.128V d) 0.433V

The current in the wire is given by the equation I = 2.5 — 0.6t, with positive to the right as shown. Which of the
statements concerning the current induced in the loop is correct?

I
>

There is no induced current.

o

The current is clockwise always.

n

The direction of current depends on the value of r.

&

The current is first clockwise then counterclockwise.

e. The direction of current depends on the value of A.

Mr. Adham Zewin
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The unit of inductance is equivalent to

volt x ampere

A
second
B ampere
volt % second
volt
C
Ampere * second
volt % second
D et

ampere

IH=1Wb/A=1V-:s/A=1Q-s=1]/A?

The figure shows the current through a 10-mH
inductor. What is maximum magnitude of the
potential difference

A V, across the inductor over the period shown?

a.20Vv
b.40V
c.60V
d.60 mV

i (A)
A

4,00+ /—\
i I I

-4.00+

8.00

» [ (ms)

Mr. Adham Zewin
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What will happen to the inductance of a solenoid when the number of turns and the

length are doubled, keeping the area of cross-section same?

A L
2
B L
c oL
D 4L

+29.48 A short coil with radius

R =10.0 cm contains N = 30.0

turns and surrounds a long

solenoid with radius r = 8.00 cm

containing n = 60 turns per centimeter. The current in the short coil is
increased at a constant rate from zero to i = 2.00 A in a time of t = 12.0 s.
Calculate the induced potential difference in the long solenoid while the
current is increasing in the short coil.

Mr. Adham Zewin
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The graph represent the changes in the potential that is

produced by an AC generatoure, which equation represent these
changes?

&M@&\QYJM‘(#! cJJJLJ@Asz\_Lu\yoA#ljﬁﬁid(éﬂig_abJ@\ A@\jﬁ&‘ﬁ@l&ﬂ\ﬁjidﬁaﬂ
?nl\\);\ﬂ\]\

A. AViwd = 6.0 Sin(4nt) AVind/ volt
B. AVind = 12 Sin(4mt)

C. AVind = 12 Cos(8nt)
D. AVind = 12 Sin(87t)

V.. —iR-L—=0

i [(V,¢/R)
i/(V /R

Mr. Adham Zewin
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20.49 Consider an RL circuit with resistance R = 1.00 M{} and inductance
L =1.00 H, which is powered by a 10.0-V battery.
a) What is the time constant of the circuit?

b) If the switch is closed at time t = 0, what is the current just after that time?
After 2.00 ps? When a long time has passed?

29.50 In the circuit in the figure,
R=120.L),L=3.00H,and V,,;=40.0 V. R
After the switch is closed, how long will + |
it take the current in the inductor to T 'emf

reach 300. mA? L

29.51 The current is increasing at a rate of

3.60 A/s in an RL circuit with R =3.25 ()

and L = 440. mH. What is the potential difference across the circuit at the
moment when the current in the circuit is 3.00 A?

Mr. Adham Zewin
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+29.52 In the circuit in the figure, a battery supplies V= 18.0 V and
R, =6.00 £}, R, = 6.00 £}, and L = 5.00 H. Calculate each of the following
immediately after the switch is closed:

a) the current flowing out of the battery
b) the current through R,

c) the current through R, -
d) the potential difference across R,

e) the potential difference across R, L
f) the potential difference across L T Vemf %RZ

g) the rate of current change across R, L

+29.53 In the circuit in the figure, a battery supplies V_ ;= 18.0 V and
R, =6.00 (), R,=6.00 £}, and L = 5.00 H. Calculate each of the following a
long time after the switch is closed:

a) the current flowing out of the battery -
b) the current through R,

c) the current through R, 4
d) the potential difference across R, T Vamf §R2
e) the potential difference across R, L

f) the potential difference across L

g) the rate of current change across R,

Mr. Adham Zewin
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+29.54 A circuit contains a battery, -
three resistors, and an inductor, as

shown in the fiigure. What will be R, R,
the current through each resistor (a)
immediately after the switch is closed §
and (b) a long time after the switch

is closed? (c) Suppose the switch is _T
reopened a long time after it has been
closed. What is the current in each resistor? After a long time?

veml' L

+29.58 An emf of 20.0 V is applied to a coil with an inductance of 40.0 mH
and a resistance of 0.500 {}.

a) Determine the energy stored in the magnetic field when the current
reaches % of its maximum value.

b) How long does it take for the current to reach this value?

+29.71 A long solenoid with length 3.00 m and n = 290. turns/m carries a
current of 3.00 A. It stores 2.80 ] of energy. What is the cross-sectional area
of the solenoid?

29.80 What is the resistance in an RL circuit with L = 33.03 mH if the time
required for the current to reach 75% of its maximum value is 3.350 ms?

Mr. Adham Zewin
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*4 A wire loop of radius 12 cm and re-
sistance 8.5 ( is located in a uniform
magnetic field B that changes in magni-
tude as given in Fig. 30-35. The vertical 0 L) fs
axis scale is set by B, = 0.50 T, and the

horizontal axis scale is set by ¢, = 6.00 s. Figure 30-35 Problem 4.
The loop’s plane is perpendicular to B.

What emf is induced in the loop during time intervals (a) 0 to 2.0 s,
(b)2.0sto4.0s,and (c)4.0s to 6.0 s?

B(T)

In the figure shown, the field is decreasing by 150 T/s. What is the magnitude of the current in amperes?

X ¥ ¥ ¥
12 em
- F
% X 100 X
13 o
X X ® X
4\
+
¥ 1
'l
® X b X
a. 0.18
b. 0.22
c. 0.40
d. 0.62

Mr. Adham Zewin
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The instantaneous voltage through a device of impedence 20Q is e = 80 sin 100xt. The

effective value of the current is

A 3A
B 2.828A
C 1.732A
D 4A

An AC power supply puts out a voltage V = 170 sin(2n60t) and is connected to a resistor R = 20
Q.\What is the power in W dissipated in the resistor?

a. 100

b. 310

c. 720

d. 1000

e. 2000

A transformer with 300 turns on its primary coil and 30 turns on its secondary coil is designed to
deliver an average power of 600 W with a peak voltage of 24 V. What is the peak current in the
primary coil?

a.2.5A

b.5.0A

c.7.5A

d.10.0A

e.15.0A

The total amount of energy stored in an LC series circuit is 8.00 J. When the current through the
inductor is equal to half its maximum value, how much energy is stored in the electric field?
a.2.00)J
b.4.00)
c.6.00)
d. 8.00)

Mr. Adham Zewin
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A Resistive Load

Vemf
)
&)

emf.

FIGURE 30.7 Single-loop circuit with

a resistor and a source of time-varying

VR = Vipay SINwI = Vp sin wt

vr _ Ve

sinwt = Iy sin wt

VR

FIGURE 30.8 Alternating voltage
and current for a single-loop circuit
containing a source of time-varying
emf and a resistor: (a) voltage and
current as functions of time; (b) phasors
representing voltage and current,
showing that they are in phase.

phasor

is a counter clockwise rotating vector (with its tail fixed at the origin) whose projection on the
vertical axis represents the sinusoidal variation of the particular quantity in time

Mr. Adham Zewin
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10.7 Transformers

10.7 Transformers

~

Step-up Transformer

Magnetic Secondary
field in core J coil

Step-down Transformer

To increase the output voltage Vs To decrease the output voltage Vs

Ns > Np Ns < Np
Vs>V, Vs <Vp
ls < lp lS > lp
N, .
Vi=1V, N (transformation of voltage).
p
Ny
]5 = ]p —— (transformation of currents).
N
4 N
and the equivalent resistance of the secondary circuit, as seen by
the generator, is
N \2
Ry=|-F| R
- ( N;
where R is the resistive load in the secondary circuit. The ratio
N,/N; is called the transformer’s rurns ratio.
N, »

Mr. Adham Zewin
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© Doc Brown

(THE NATIONAL GRID SYSTEM |

many km of power lines
400 000 V (400 kV)

25 kV => 11000V => 240V a.c.

step-down mains
transformers supply

step-up
transformer

insulated
connections

generator

2 to 25 kV output
POWER STATION

consider a power plant that produces 500. MW of power. If the power is transmitted
at 350. kV, the current in the power lines will be

P 500.MW 5.00-10° W
V. 350.kV 350-10° V

If the total resistance of the power lines is 50. {1, the power lost in the transmission lines is

=143 kA.

P=I*R=(143kA)}(50.0 Q)=102. MW,

or about 20% of the generated power. A similar calculation would show that
transmitting the power at 200. kV instead of 350. kV would increase the power loss

by a factor of -

Thus, approximately 60% of the power generated would be lost in transmission.

e This is why the transmission of electric power is always done at the highest
possible voltage

The transmission of electric power occurs at the highest possible voltage to reduce losses. By how

much could the power loss be reduced by raising the voltage by a factor of 10.0?

If a power station provides power P, and delivers it over potential difference V, then the current out of the
station is [ =P /V. The power loss over the lines is P'=]’R :(P,’V]2 R. Therefore, if V — 10V, the
power loss over the lines is now P"=(P/10V )2 R=(P/ V)2 R /100 = P'/100. Therefore, if voltage is raised

by a factor of 10, the power loss is 100 times smaller.

Mr. Adham Zewin
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11-What is the phase difference between the voltage and the
current through the resistor?

fasiadl oo haiall Hlall g o gliall sue 2eadl (38 G skl 50 L

b=
&= -11/2
&= /2

@d= zero

caow>

12- How can the disipated power through the fransmission lines
reduce?

edall I glad A e 300l A8l Juls Ky (aS

By increasing the voltage to the highest possible value.
By reducing the voltage in the transmision lines.

By increasing the current in the transmision lines.

By reducing the produced power.

Caw>

13- The transmission of electric power occurs at the highest
possible voltage to reduce losses. By how much could the power
loss be reduced by raising the voltage by a factor of 5.0?
dgall ad y aldis Koy o3 A8 8 aaall jlaie Lo omil) (LI Sea sea el vie 4l oSl A8 (o dulee 2%
5.0 Jalea
It will reduce by a factor of 5
It will reduce by a factor of 10

It will reduce by a factor of 15
. It will reduce by a factor of 25

14- A power station produces 12 MW of power and is fransported by
an electrical voltage of 450 KV.what is the disipated power in
transmission lines if they are 110 (2 resistance?
450 KV o laie b S aga ddaul o Jall Lo glad joe Lelis o35 12 MW s jlaie 50 ¢S5 508 ¢ A8l Alass i3
110 2 Lo sl cl€ 13 Jiall I3 b saauall 50l laie L

TUow>

6.5x10* W
7.8x10* W
9.1x10* W
9.6x10* W

cnaw>
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— N d
21- In maxwell's law, @B .dS = lg&g d—f , what does the letter X

represent in this equation?

" . . . . . = N d .
¢alslad) o3s 3 X el Jie 13 § B dS =M050d_:¢ysuw;u@

The magnetic flux

The electric field

The displacement current
The the electric flux

oo®>
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