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CH. 18 ELECTROMAGNETISM

7th Physical Science1

WORD BANK (CH. 18 PUZZLE)

� domain

� electric motor

� electromagnet

� Faraday

� ferromagnet

� galvanometer

� generator

� induction

� maglev

� magnet

� magnetic field

� magnetic force

� Oersted

� poles

� solenoid

� transformer
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ON THE BACK OF YOUR PACKET…

� Ch. 18 Principles

� Ampere’s Law: Current � Magnetic Field

� Cause of magnetism: electron currents, domains

� Lorentz Force: Moving charge in magnetic field feels a force

� qvxB = FB

� Galvanometers

� Faraday’s Law: Changing Magnetic Field � Electric Field

� Power generators

� Light!!

3

TOPICS OF THE DAY…

� What are the magnetic poles?

� What’s a magnetic force?

� Are there monopoles?

� What’s a magnetic field?

� How is Earth like a big magnet?

� What’s a compass?

� Where does magnetism come from? Ampere’s Law

� Why are some materials magnetic? Domains 4
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18.1

5

18.1 MAGNETS

� Magnetic Poles?
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18.1 MAGNETS

� What’s a compass?
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18.1 MAGNETS

� Magnetic force?
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18.1 MAGNETS

� Magnetic Force?
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18.1 MAGNETS

� Are there magnetic monopoles?
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18.1 MAGNETS

� Magnetic Field
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18.1 MAGNETS

� Magnetic Field

12



7

18.1 MAGNETS

� Earth’s Magnetic Field
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18.1 MAGNETS

� Earth’s Magnetic Field
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18.1 MAGNETS

� Earth’s Magnetic Field

15

18.1 MAGNETS – HOW?

� Magnets?

� Nonmagnets?

� Temporary magnets?

� Electromagnets?
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18.1 MAGNETS – HOW?
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II. WHAT MAKES A MAGNET?

� Atom - There are currents: Electron orbit & spin.
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18.1 MAGNETS – HOW?
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� Wood: Electrons spin in pairs and cancel.

� Magnetic Domains: Atoms’ B align in clusters

� Iron: The clusters “cancel” each other. Point in different 

directions.

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

with Earth’s B and harden into permanent alignment.

� Why are there no 

magnetic dipoles?

II. WHAT MAKES A MAGNET?

20
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18.1 MAGNETS – HOW?

(Created naturally)
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18.1 MAGNETS – HOW?
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18.1 MAGNETS

� How do you make a magnet?

� How do you de-magnetize?
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TOPICS OF THE DAY…

� What are the magnetic poles?

� What’s a magnetic force?

� Are there monopoles?

� What’s a magnetic field?

� How is Earth like a big magnet?

� What’s a compass?

� Where does magnetism come from? Ampere’s Law

� Why are some materials magnetic? Domains 24
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18.1 EARTH’S MAGNETIC FIELD
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� What makes Earth like a big magnet?

iron-rich, liquid outer core � current

II. WHAT MAKES A MAGNET?

26
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18.1 EARTH’S MAGNETIC FIELD

� Why do auroras happen near the poles?
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18.1 WHAT’S A GEOMAGNETIC STORM?

� Caused a 9-hour power outage in Quebec 1989
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� 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?

II. WHAT MAKES A MAGNET?
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18.2 CURRENT � MAGNETIC FIELD

� demo

30



16

18.2 CURRENT � MAGNETIC FIELD
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18.2 CURRENT � MAGNETIC FIELD

� Solenoid
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18.2 CURRENT � MAGNETIC FIELD
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III. MORE ON AMPERE’S LAW
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18.2 CURRENT � MAGNETIC FIELD
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18.2 CURRENT � MAGNETIC FIELD

� Electromagnet - demo
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18.2 CURRENT � MAGNETIC FIELD

37

18.2 CURRENT

� MAGNETIC

FIELD

� Connect your 

electromagnet

� In series with

� The ammeter

� The light bulb
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18.2 MOVING CHARGE IN MAGNETIC FIELD

� Lorentz Force –write on the last page of packet

� A moving charge in a magnetic field feels a force
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MOVING CHARGE IN MAGNETIC FIELD

� Lorentz Force

� Cross-Product 

40
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� An example. Draw how the charge will move.

MOVING CHARGE IN MAGNETIC FIELD
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MOVING CHARGE IN MAGNETIC FIELD

� Draw the force vector on the charge

� How will the charge move?

42
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MOVING CHARGE IN MAGNETIC FIELD

� Can you understand these pictures?

� Which way is the current?

� Where is the force arrow? 
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MOVING CHARGE IN MAGNETIC FIELD

� Electric Motor: 

� ______________energy � ________________ energy

44
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MOVING CHARGE IN MAGNETIC FIELD

� Galvanometer. How does it work? 
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18.3 ELECTRICITY FROM MAGNETISM

�

46
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18.3 ELECTRICITY FROM MAGNETISM

� demo 
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18.3 ELECTRICITY FROM MAGNETISM

�

48
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18.3 ELECTRICITY FROM MAGNETISM

�

49

18.3 ELECTRICITY FROM MAGNETISM

�
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18.3 ELECTRICITY FROM MAGNETISM

�
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18.3 ELECTRICITY FROM MAGNETISM

�
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18.3 ELECTRICITY FROM MAGNETISM

�
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INDUCTION APPLICATIONS

54
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INDUCTION APPLICATIONS
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CH. 18 ACTIVITY

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)

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

Demonstrate an electric generator. Describe how it works.

3. Demonstrate the Lorentz Force. Draw a diagram and describe 

how it works. (P. 8 #5)

4. Finish your own electromagnet. (P. 3)
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CH. 18 LAB

� Build your own motor
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CH. 19 ELECTRONIC TECHNOLOGY

7th Physical Science58
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PROJECT

� Pick a topic

� Create a poster explaining how it works

� Present your poster to the class

� Presentation: May 1, 2013

� 2% of your grade
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PROJECT TOPICS

1. 1989 Geomagnetic Storm 

(Quebec power outage)

2. Biological compass (bacteria, 

pigeons,…)

3. Why magnets damage some 

devices

4. Echolocation: dolphins, bats

5. History of quantum mechanics

6. Semiconductor doping

7. Diode

8. Transistor

9. Integrated circuit and wafers

10. Analog vs. digital signals

11. How a CD player works

12. How a radio works

13. How a bulky TV display works vs. 

how a plasma display works

14. History of the computer

15. Parts of a computer and what 

they do

16. How CD-R and CD-RW works

17. Computer networks
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