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Magnet. An object that attracts iron and some other materials.
s DAY A sall (any 5 pall Qs anes 1 uhilUinal)

Types of magnets:
1- Permanent magne s. They are magnets that do not lose their magnetization over
time) such as ne turar magnets and industrial magnets
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2- Terpcrary magnets: They are magnets that lose its magnetization by time or by
removing the impact)
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Magnet properties
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Magnet is Polarized (The magnets have north and south poles)
haia Guilalinall
Similar (like) poles repel each other, and Unl ke poles attract each other.
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The north pole of the magnet is clos 2 to the south pole of the Earth magnet. and the

south pole of the magnet is <lose to the north pole of the Earth magnet.
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If the magnet is Jivided into two parts, it produces two magnets with a north and
south pole, and so on (That is, there is no single north or south pole as in the el:ctric
charge
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5- Repulsion is evidence that the object isa magr ct, not attraction.
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Magnet effect in other materials SAY A gall A Gudaliial | il

magnet (polarized). It has north and south poles, and the proximal . ide of the

magnet is opposite pole, while the distant end is a similar pol= which leads
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rormal iron nail is made up of microscopic The domains will align themselves along the
d lines of a nearby magnet.
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Making permanent magnetic
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" Problerns

1. If you hold a bar magnet in cach 11ad and bring your hands close together, will
the force be attractive or repulsive if the magnets are held in the following ways?

a. the two north poles are brought close together
b. a north pole and a south pole are brought together

2. Figure 4 shows five disk magnets floating above each other. The north pole of
the top-most disk faces up. Which poles are on the top side of ecch of the other

3. A magnet attracts a nail, which, in turn, attracts many small tacks, as shown in
Figure . If the north pole of the permanent inagnet is the left end, as shown,

which end of the nail is the south pole? .
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Magnetic Fields around Permanent Magnets  4ailall cluuhlaall cubliaal) Jlaal)

Magnetic field: The area surrounding the magnet or around a wire or coil in which
a current flows, where the effects of miagaetic force are present
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Magnetic field representatio.: The magnetic field is represented by imaginary

lines called magnetic field iines.

The importance of magnetic field lines ouhilitall Jlaall Joghd dan|
1 - Help s visualize the magnetic field ublizal Jaall ) pal e aclud

2 - Provide us with the ability to measure = ssuhliaal (i all 325 a8 e 8l 8
magnetic field strength

Characteristics of magnetic field line ; roubliaall Jlaall aghd (ailad

1 - Imaginary lines

2 - Concentrates and condenses a:the polesof — — S-S ——777F "

the magnet and is aksent at its zenter. That is, //'?7/':;5—:\\‘3\\:\
the magnetic flow is ¢ s la1 g as possible at the /.;;(/ = \:\?\:\
poles. / ﬂ' o . j ) \
3 - Always graduated from the North Pole and (\ \ - R / /)
enter the Antarctic outside the magnet, while \\\ T, )
inside the magnet, they start from the South “\-\\‘N_A A

Pole to the North Pole to form closed rings.

4 - Never intersect because each line has one
direction

Magnetic Flow: The number of magnetic field lines that penetrate the
surface. The flow across the unit spzces is directly proportional to the
magnetic field strength.
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5- Draw the resulting magnetic fieid firom the following

Electioriagnetic
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In the year 1820, the Danish pkysicist
Hans Christian Oersted me de an
important discovery. He built an
electric circuit with a compass aligned
with a wire of the circuit. When he
switched on the current, the magnetic
needle turned so that it was
perpendicular to the wire. When he
reversed the current, the needle
flipped by 180°, still perpendicular to
.the wire
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Symbols used to determine the direction of the magnetic field

1- Perpendicular the surface to inside @ il gl e sdaan o]

2- Perpendicular the surface to oufsicle @' oAl mhall Jo gages -2

3- parallel to the surface

=

1 - straight wire M:gnetic field:

Circular Fizla:

The compass needle stays perpendicular to the
current-carrying wire and the N-pole points in
different directions around the wire .This
indicates that there is a circular magnetic field
that loops around a straight wire.
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Strength of Current:

The magnetic field strength is directly
proportional to the electric cu reat
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Distance From Wire

The magnetic field strength is directly
proportional to the electric current.
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First right-Hand Rule

thumb will point in the direction of &
conventional current, your hand would cirl in
the direction of the magnetic field

I
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If you circle the wire with your right hand, yor i




2 - Circular file (wire loop) Magnetic field Ay sila dlls cp (oAl Jlaal)
Stright Field in center circle:

Concentric circles around the wire coming out
of One side and the other side. As for In thie file
center it is a regular domain.

B Ll LAY Agadl g Aga (e AT ALl Jga S pall Baada il ga
PELL Jlae og8 cililall S ja

First right-Hand Rule

Concentric circles around the wire coming out
of One side and the other side. As for In the file
center it is a regular domain.
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Strength of Current and reduce:

The field strength is directly proportional to the ct rrent
and number of turns and inversely proportional ic the
radius of the coil
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3 - The coil Magnetic field el il ge (AL Jlaad)

Stright Field in centzr Selzrioid:
Outside the file: The resultin 3 domain is
similar to a rod Permane 1t inagnet. Inside the
file: The domain is in the form of lines Parallel

to the file axis (regular domain). Except at
parties.
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Second right-Hand Rule

The field strength is directly proporticizl to the
current and number of turns and inversely
proportional to the length of the coil
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Problems

1 - The figure next to it shows a [ wire running in a vertical
direction at the page level and outside.

a. Draw the magnetic field of the current.

b. What is the name of the rule vou used to determine the ®1
direction of the magnetic field.
Rule:Name: e et i et o e i

21

c¢. Draw the lines of the magnetic field when the wire passes a
current of 2] Inn the: opposite direction (perpendicular to the
page level of the inside)

d. What effect the increase in the amount of current on the lines
of the magnetic field. | &

2 - A wire loop (circular file) in which an electricai
current is passed as shown in the adjacent shane.

a. Draw the magnetic field generated in the wiie loop
and select its direction.

b. Select the type of magnetic poles taat : re formed on
the sides of the circular coil.

3 - Figure shows the end vicw of an electromagnet with
current flowing through i..

a. What is the directiou of the magnetic field inside the
loops?

b. What is the direction of the magnetic field outside
the loops?

4 - The next to it shows an electric magnet (a coil in which =
current is flowing).
a. Draw the magnetic field generated by the ccil and
specify its orientation.
b. Identify the magnetic poles formed. A : ....ccer cune . B:

c. What is the name of the rule you uced to determine the
direction of the field and the typs c f poles ,, Rule Name:




Problems

5 - Determine the direction of the magnetic field at the points A, B.. of each of the
following figures:

6 - A long, straight, current-carrying wire runs from north to south.
a. A compass needle placed above the wire points with its north pole
toward the east. In what direction is the current flowing?

b. If a compass is put underneath the wire, in "vhich direction will the
compass needle point?

7 - How does the strength of a magiet c tield, 1 cm from a currentcarrying
wire, compare with each of the follc wig? '
a. the strength of the ficid thacis 2 cm from the wire ‘ 5[#/;39_& Splitintisi

b. the strength of the ficld that is 3 cm from the wire

8 - A student makes a magnet by winding wire around a nail aind connecting
it to a battery, as shown in Figure. Which end of the na'l, the: pointed end or
the head, will be the north pole?

9 - You have a spool of wire, a glass rod, an iron r»>d, and an aluminum rod. iy
Which rod should you use to make an elecireinagnet to pick up steel
objects? Explain.

10 - The electromagnet in proslem 8 works well, but you decide that you
would like to make its strength adjustable by using a potentiometer as a
variable resistor. Is this possible? Explain.




Forces Caused by Magnetic Fields Ll el o A3l s 8l

Forces on Currents in Magnetic Fields
5 | paudaliia Jlaa B £ g AlgS LS Jany el B 5 fiigal) 5 Rl

When a straight wire is placed, tk.e length of ( L ) which passes through an electric
current( /) the intensity of which between the poles of the magnets of its field
(B)generates a magnetic force(F) that affects the thickness calculated from the
relationship F = BIl sin # Their direction is determined by using the third rule of the
right hand 5

558 Al 515 (B Madlae 505 Gualine ke oy () 452d i 5eS LS4 e (L)4dsh asfise ellu gy ic
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F=BIlsin@
.| Third right hand
rule

Application:

Earbuds: A wire wound on a piece of iron

And permanent magnet

pila (pulaliaa g

Application:

Determine the direction of force affecting a wire carrying a current in a inagnetic
field for each of the following situations:
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Problems

11- What is the name of the rule used to predict the direction of force on a current
carrying wire at right angles to a magnretic field? Identify what must be known to use
this rule.

12- A wire that is 0.50 m long aad carrying a current of 8.0 A is at right angles to a
0.40-T magnetic field. How ¢ trong is the force that acts on the wire?

13- A wire thatis 75 cm long, carrying a current of 6.0 A, is at right angles to a uniform
magnet c fieid. The magnitude of the force acting on the wire is 0.60 N. What is the
strength of the magnetic field?

14- A 40.0-cm-long copper wire carries a current of 6.0 .\ ind weighs0.35 N. A certain
magnetic field is strong enough to balance the force of ‘ravity on the wire. What is the
strength of the magnetic field?

15- How much current will be required t» piroduce a force of 0.38 N on a 10.0 cm
length of wire at right angles tc « 11.49-T f.eld?

16- A copper wire of insignificant resistance is placed 7_5y Sl
in the center of an air gap b 2tween two magnetic 5 /I/M

poles, as shown in Figure The field is confined to the gl“ P
gap and has a strength of 1.9 T. E
a. Determine the force on the wire (direction and & P
magnitude) when the switch is open

b. Determine the force on the wire (direction and
magnitude) when the switch is closed.

c. Determine the force on the wire (directicn and
magnitude) when the switch is closed ar d the battery
is reversed.

d. Determine the force on the wire (direction and
magnitude) when the switch is closed and the wire is
replaced with a different piece having a resistance of
550




Application2:

Electric motor : a device used to convert electrical energy % ~
3rush ‘

into rotational motor energy. Wa »

Consists of : a file of conductive i aterial and a subject 3 >
between the poles of a perman :nt magnets and a source
of current and a cylindrical ring and two pushes

and passing tlirough an electric current

FAHEOKAMAL

How to work: In order to get rotational movement of the Tile ring, the direction of
the current passing through the ring must be reversed ~vhen it becomes vertical.
This reversing allows the ring to continue its rotation. "’'o reverse the trend, the
continuity of the conductions should be maintained “t rough the two-halving ring
called the inverter.
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The Force on a Single Charged B ke diad o 5 figal) 3 gdl)

The force produced by a magnetic field on a single Charge (q) depends on the
velocity (v) of the Charge, the strength cf the field (B) and the angle between
directions of the velocity and the fielc ( 6).

F=Bqvsinf || = R

1- The Positive charge is the direction of the force out of the palm of the hand
2- The negative charge is the direction of the force inward from the palm of the

hand T
\ 1The negative charge The positive charge
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The shape of the charz: movement with the force effect
8ol als e Aalll S a IS

The movement of the charge takes the circular path if the direction of the
velocity is perpendicular to the direction of the field and the Svulenoid or spiral
track if the direction of speed is non-vertical
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Problems

17- In what direction does the thumb point when using the third righthand rule for an
electron moving at right angles to a magnetic tield? F

18- An electron passes thiov;th a magnetic field at right angles to the field at a velocity of
4.0x106 m/s. The strength of the magnetic field is 0.50 T. What is the magnitude of the
force acting on the el=ctron?

X X
B=05T
X X

Proton v =4.0x107 m/s
< X X X

19- A stream of doubly ionized particles (missing two e ectrons, and thus, carrying a net
charge of two elementary charges) moves at a velocity ¢ f 3.0x104 m/s perpendicular to a
magnetic field 0f9.0x10-2 T. What is the magnitude of t ¢ force acting on each ion?

20 -Triply ionized particl2: i1 a beam carry a net positive charge of three elome ntary
charge units. The beam en‘ers a magnetic field of 4.0x10-2 T. The particles ha 7e a speed of
9.0x106 m/s. What is th.e magnitude of the force acting on each particle?

21- Doubly ionized helium atoms (alpha particles) are traveling at right angles to a
magnetic field at a speed of 4.0x104m/s. The field strength is 5.0x10-2 T. What force acts
on each particle?




22- An electron is acceleraed from rest through a

potential difference of 20,£ 00 V, which exists between P, P,
plates P1 and P2, shov'n in Figure The electron then X X X X X
passes through « sraall opening into a magnetic field X X X X
of uniform fie'd strength, B. As indicated, the magnetic e e X
field is directed into the page. Electron| X X X
X X X
X X X

a. State the direction of the electric field between the
plates as either P1 to P2 or P2 to P1.

b. In terms of the information given, calculate the
electron’s speed at plate P2.

GOOD LUCK
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