CH. 18 ELECTROMAGNETISM

7th Physical Science

WORD BANK (CH. 18 PuzzLE)
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domain
electric motor
electromagnet
Faraday
ferromagnet
galvanometer
generator
induction
maglev
magnet
magnetic field
magnetic force
Oersted

poles

solenoid
transformer




¢ Lorentz Force: Moving charge in magnetic field feels a force
o qvxB =Fy
o Galvanometers

¢ Faraday’s Law: Changing Magnetic Field > Electric Field
o Power generators
o Light!!

TOPICS OF THE DAv...

0 What are the magnetic poles?
o What’s a magnetic force?
o Are there monopoles?

o What’s a magnetic field?

o0 How is Earth like a big magnet?
0 What’sa compass?

o Where does magnetism come from? Ampere’s Law
o Why are some materials magnetic? Domains

ON THE BACK OF YOUR PACKET...
o Ch. 18 Principles
e Ampere’s Law: Current > Magnetic Field
o Cause of magnetism: electron currents, domains
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o Magnetic Poles?

| 18.1 MAGNETS




18.1 MAGNETS

o What’sa compass?

18.1 MAGNETS

o Magneticforce?




18.1 MAGNETS

o Magnetic Force?

b) MaSnehc, fores . Draw the force vectors,
N5 [ s
-
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o Are there magnetic monopoles?

© If you cut a magnet i half , 7s there
still ‘a North ad YSouth®

| 18.1 MAGNETS




18.1 MAGNETS

o MagneticField

)
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18.1 MAGNETS
Use q compass To draw the maane;h’c,
o MagneticField feld  lines,

_~] sl

b) Try fo see the Feld lines using iron Fiﬂmss.
) T the. Farthis ﬁCiCII hnes in #2e) .




18.1 MAGNETS

o Earth’s Magnetic Field

Earth’s Geographic and Magnetic Poles

Geographic

North Pole Magnetic pole Earth's magnetic poles

are the points on
Earth's surface where
its magnetic forces are
the strongest.

Earth’s geo-
graphic poles
are on the

axis on which
Earth rotates.

The magnetic field
lines around Earth are
similar to the magnetic
field lines around a
Geographic YEY IS

South Pole

Magnetic pole

18.1 MAGNETS

o Earth’s Magnetic Field

@ GoqusS
0} where is the narth Pcle?.

by Brinﬂ a macaneJr near




18.1 MAGNETS

o Earth’s Magnetic Field

C)' Label Earth's f"laancﬁc Poles
North Pole

d) Make your own compass,
Oraw # gointing nod’;fﬂ '

South
Pole
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o Magnets?

o Nonmagnets?

o Temporary magnets?
o Electromagnets?
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| 18.1 MAGNETS— HOW?




18.1 MAGNETS— HOW?

® Why do mqancfs happen"f \'\'-.\
D “cause of magnehic field :( ' ‘

" I §

T

Y Atoms have some currents
s afoms  have -
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[1. WHAT MAKES A MAGNET?

o Atom - There are currents: Electron orbit & spin.
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18.1 MAGNETS— HOW? I ‘
¢) nonmagnefic_maieria]

examﬁfes: Picture

d) méneﬁc material s [ ]

Ficturg of paper dip

ExamPlcs ] Picture. .
GF nondli&h&:; dﬂma\ns O

— magnet

0 Wood: Electrons spin in pairs and cancel.

0 Magnetic Domains: Atoms’ B align in clusters

o Iron: The clusters “cancel” each other. Pointin different
directions.

o0 Magnetite - Volcanoes. Domains are soft from lava, align

with Earth’s B and harden into permanent alignment.

NEAST LA

-l >
Unmagnetized iron

o Why are there no S ]
yaremmn SE=EaaN
magnetic dipoles? ol el

Strongly magnetized iron

‘When a magnet is broken
into two pleces, each plece
I8 an equally strong magnet

| [I. WHAT MAKES A MAGNET?
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18.1 MAGNETS— HOW?
€) Types of

@ Ferro mqgne?“

* How 1s mqgncf‘ﬂﬂ made T

(Created naturally)

—_— @Eischamsnd
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¢ Examfz’e :
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18.1 MAGNETS— HOW?

Cor QJTFL

@ Make a mqanc‘l' Take oy B S'i‘ques £ an lr!On nail

How _rnany staples are P?(kﬁd up

fron ndil

har magne"l'

ma 3n<:'l- on ndil

stroked 50 HimeS

Fapped " nail
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18.1 MAGNETS

o How do you make a magnet?

o0 How do you de-magnetize?
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TOPICS OF THE DAv...

0 What are the magnetic poles?
o What’s a magnetic force?
o Are there monopoles?

o What’s a magnetic field?

o0 How is Earth like a big magnet?
0 What’sa compass?

o Where does magnetism come from? Ampere’s Law
o Why are some materials magnetic? Domains 24
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18.1 EARTH’S MAAGNETIC FIELD

)+ Why .does Earth have a magneHc. field? |

Mantle

Core

[I. WHAT MAKES A MAGNET?

o What makes Earth like a big magnet?
iron-rich, liquid outer core = current
North

geographic pole

-~

Magnetic north pole‘

Magnetic south pole
-
A

. South geographic
‘\ pole

Earth’s rotational axis
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18.1 EARTH’S MAAGNETIC FIELD

o Why do auroras happen near the poles?

18.1 WHAT’S A GEOMAGNETIC STORM?

o Caused a 9-hour power outage in Quebec 1989
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[l. WHAT MAKES A MAGNET? =

o Earth as a big magnet:

¢ Biological Compass: Bits of magnetite in pigeon brains align
with Earth’s B.

Pigeons, bees, bacteria, monarch butterflies, sea turtles...humans?

18.2 CURRENT = MAGNETIC FIELD

o demo

N

© If no electric current © Electric current in one direc- @ Electric current in the oppo-
exists in the wire, the tion in the wire causes the site direction makes the
compass needles point compass needles to deflect compass needles deflect in a
in the same direction. in a clockwise direction. counterclockwise direction.

|
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18.2 CURRENT = MAGNETIC FIELD
D A Jw of physics is that a current

sefs up a masneﬁc freld. | ' g‘q
, Draw the magnehc field that’'s set up,

R

T

A

18.2 CURRENT = MAGNETIC FIELD

o Solenoid

Figure 2 The ends of the solenoid
are like the poles of a bar magnet.
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18.2 CURRENT = MAGNETIC FIELD

@gwhat's o  solenoid? -
b) Draw a sdenoid ) solenvid's 4) like bar
- magnetic field m8n3+

[1l. MORE ON AMPERE’S LAW

(b)
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18.2 CURRENT = MAGNETIC FIELD

€) How is Earth I;kc a  solenoid y bar magnet?

18.2 CURRENT = MAGNETIC FIELD

o Electromagnet - demo

18



18.2 CURRENT = MAGNETIC FIELD

(@) whatls an electromagnet?

37

Mal an electromq net.
18.2 CURRENT ® nake o

- MAGNETIC
FIELD

® How many Sfa?]'cs

are picked UF?.

® Draw the mogneh'c field

@ Draw @ bar magnet
re{msermnﬂ the “nail,,

o Connectyour
electromagnet
¢ In series with

e The ammeter D List 2 ways 1o increse .
e The light bulb the  strength “of your electromagne.

[P S

.

Ipshort out - the ligitbulb, How?

(@ How many staples are P|oked u'IDP
. 38

@ what happened fo the current? why?




18.2 MOVING CHARGE IN MAGNETIC FIELD

o Lorentz Force —write on the last page of packet
¢ A moving charge in a magnetic field feels a force

39

MOVING CHARGE IN MAGNETIC FIELD
= = 2
o Lorentz Force FB z ﬂ v X\D

movin ckargc In magnc‘hc,
freld expecience
o x 1? = C o Sovrce

<

o Cross-Product

40
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MOVING CHARGE IN MAGNETIC FIELD

o Draw the force vector on the charge
o How will the charge move?

MOVING CHARGE IN MAGNETIC FIELD
o An example. Draw how the charge will move.
-7 Tj AR L
Fo= 1 6 charge rovesS

42
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MOVING CHARGE IN MAGNETIC FIELD

o Canyou understand these pictures?
o Which way is the current?
o Where is the force arrow?

@TIX) Magnetic Force on a Current-Carrying Wire

© When a current-carrying wire is placed O Switching the wires at the battery reverses
between two poles of a magnet, the wire the direction of the current, and the wire is 4
will jump up. pushed down.

MOVING CHARGE IN MAGNETIC FIELD

o Electric Motor:
e  energy energy

Brushes Permanent magnet

Direction
of rotation

Source of
electrical
energy

Armature '

22



MOVING CHARGE IN MAGNETIC FIELD

o Galvanometer.How does it work?

45

18.3 ELECTRICITY FROM MAGNETISM

C
A cat an animgl. Is an animd q cat?

15
>
< B
Faradau: Curren => Magnetic freld. 1
Lardeay: ur = 3

Trug /fabe: Magnetic Pield - causes a current,

—————

COI"FCCﬁOI'l : cquses C ui"‘l'er'f!'.
Tis is called

46
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18.3 ELECTRICITY FROM MAGNETISM

o demo

@YD Faraday’s Experiment with Magnets and Induction

¥ A second wire was
One wire was wound around wound around the other

one half of an iron ring. half of the iron ring.

)

]
=

2

oae

A battery supplied an electric current A galvanometer measured any current produced
to the wire, making an electromagnet. in the second wire by the magnetic field.

a magnet through a coil of wire. move the magnet faster through the coil
because the magnetic field is changing faster.

more loops of wire. This magnet is moving at the magnet is pulled out rather than pushed in.
the came <need a< the maonat in h

@ A greater electric current is induced if you add € The induced electric current reverses direction if ‘

| © An electric current is induced when you move O A greater electric current is induced if you




18.3 ELECTRICITY FROM MAGNETISM I ‘
Is there o current in the wire?
o) b)

moving

still <> A\
5]
. 5=

The moment the
wire, 15 connected g bqﬂcry,

49

9 what's the Jdifference befueen a generator and a maler

50

| 18.3 ELECTRICITY FROM MAGNETISM
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18.3 ELECTRICITY FROM MAGNETISM

The primary coil of a step-up transformer has The primary coil of a step-down transformer has

fewer loops than the secondary coil. So, the volt- more loops than the secondary coil. So, the volt-

age of the electric current in the secondary coil is age of the electric current in the secondary coil is

higher than the voltage of the electric current in lower than the voltage of the electric current in

the primary coil. Therefore, voltage is increased. the primary coil. Therefore, voltage is decreased.
Primary coil

Secondary coil Primary coil Secondary coil
d 2 - g

18.3 ELECTRICITY FROM MAGNETISM

@M what's a [Transtormen?

. Onlg works for
Mah Practice,

What's the uoHuae in the
Secondqry cojl?

52
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18.3 ELECTRICITY FROM MAGNETISM

Getting Energy to Your Home

© The voltage is stepped
up thousands of times
at the power plant.

© The voltage is stepped
down at a local power
distribution center.

© The voltage is
stepped down again
at a transformer
near your house.

INDUCTION APPLICATIONS

/@ ﬂspflicn‘ﬁons

@ How does a water hojler work?

27



INDUCTION APPLICATIONS

b How a’_\ocs an em Shve work®

=)

55

CH. 18 AcCTIvVITY

1.

Electromagnet (P. 8 #8. Add this on the page)

Why is the magnet strong if you connect the battery correctly but
weak if you connect the battery incorrectly?

Test Faraday’s experiment. Describe how and why it works. (P. 8 #6)

Demonstrate an electric motor. Describe how it works. (P. 4)
Demonstrate an electric generator. Describe how it works.

Demonstrate the Lorentz Force. Draw a diagram and describe
how it works. (P. 8 #5)

Finish your own electromagnet. (P. 3)

56

28



CH. 18 LAB

o Build your own motor

57
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CH. 19 ELECTRONIC TECHNOLOGY

7th Physical Science

29



PROJECT

o Pick a topic

o Create a poster explaininghow it works

o Present your poster to the class

O Presentation:

0 2% of your grade
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PROJECT TOPICS

1

1989 Geomagnetic Storm
(Quebec power outage)

Biological compass (bacteria,
pigeons,...)

Why magnets damage some
devices

Echolocation: dolphins, bats
History of quantum mechanics

Semiconductor doping
Diode

Transistor

Integrated circuit and wafers

10.

11.

12.

13.

14.

15.

16.

17.

Analogvs. digital signals
How a CD player works
How a radio works

How a bulky TV display works vs
how a plasma display works

History of the computer

Parts of a computerand what
they do

How CD-R and CD-RW works
Computer networks

60

30


PAS-C11USER
Text Box




