Outline Chapter 18  Magnetic Fields and Electromagnetism


18.1
Natural Magnetism 676


‑ 
lodestone


1. 
Magnets



a. 
law 1: opposite magnetic poles attract, similar magnetic poles repel.


2. 
Magnetic Fields



a. 
is a force at a distance



b. 
is a magnetic field of force in the region of space around a magnet



c.
can see 'picture of magnetic field' by using iron filings in plexiglas
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d. 
can detect magnetic field by using a compass



e. 
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 is symbol for a magnetic field strength (a vector)



3.
Magnetic Field of the Earth



a. 
Demo: Which end of the magnet points North?



b. 
the 'N' end points toward the North 'magnetic pole'



c. 
magnetic declination is.... Handout 


d, 
inclination is the angle of dip of the magnet



e. 
direction is rotating ‑ about 360o per 1000 years video says 1 million years

4. 
Induced Magnetism: Temporary and Permanent Magnets



a.
certain materials can become magnetized



b.
Use Domain Theory of Magnetism



I . 
needle can be magnetized by stroking in one direction



2. 
broken magnet has own 'N' and 'S' region



3. 
some remain magnetized, others lose it immediately



4. 
heating or dropping can cause demagnetization



5. 
'N' and 'S' regions can be reversed



6. 
some metal structures can become magnetized

18.2 Electromagnetism 681


1.
Oersted (Danish (1777‑1851)



a. 
moving electric charges produce a magnetic field



b. 
remember: direction of current is direction that '+' charges move



c. 
magnetic field around a long straight wire w/current in it is ... circular


2.
Right Hand Rule



a. 
Demo: Investigate magnetic field around current in the wire



b. 
thumb in direction of current, fingers in direction of  
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3.
Magnetic Field of a Loop


a. 
Demo: Investigate magnetic field of a loop with a current in the wire


4.
Magnetic Field of a Coil or Solenoid


a. 
Demo: Investigate magnetic field of a coil with a current in the wire


b. 
magnetic field like a bar magnetic ... can be turned off and on


5.
Right Hand Rule of a Solenoid*****


a. 
Grasp coil of wire with fingers in direction of current, thumb give direction of 
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6.
Using Electromagnets and Solenoids



a. 
Place ferromagnetic material in core of solenoid ‑ 
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 becomes stronger



b. 
permeability of the core material ‑ 
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 with core/ 
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without core

18.3 
Applications of Electromagnetism 684


1. 
Lifting Electromagnet


2. 
Electromagnetic Relay



a. 
relay is a switch an electric circuit on or off ‑ operated magnetically


3. 
Electric Bell


4. 
Telephone earpiece

18.4 
Magnetic Forces on Conductors and Moving Charges 687


1. 
Conductor in a Magnetic Field



a. 
Demo: Conductor in magnetic field using gencon




1. 
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 is perpendicular to both 
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 and 
[image: image9.wmf]I

r




b. 
Right hand rule
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1. 
fingers point in direction of 
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, thumb in direction of
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palm in direction of 
[image: image12.wmf]F

r




c. 
F ( B,  F ( I,  F ( l


d.
F ( B . I  . l
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e.
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  (vector product)...    (k has value of 1 with appropriate units



1. want right angle components of 
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f. 
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g.
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h.
sp 689 calculate force on with current in it



i. pp 690 
1 
find magnetic force






2
find magnetic field






3
find magnetic field






4
find magnetic force



j. ecp 734
20 
find B with current in wire with a given force






21
find F, on wire






22
Find i in a wire


2. Force on a Moving Charge





a. 
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b.
F = B V q sin θ


c.
sp 691
1.
Fmag = Fc            
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2.



d. 
pp 693
1






2






3






4
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e. 
ecp 735

23
find Fmag on an electron








24
find velocity of electron







25 
find F., on an alpha particle

18.5 Applications of Magnetic Forces on Conductors 694


1. 
The Moving‑Coil Loudspeaker


2.
The Moving‑Coil Galvanometer



a. 
used to measure magnitude and direction of small electric current


3.
The Electric Motor


4.
Inv: Build an Electric Motor



a. commutator



b. brushes
[image: image20.wmf]


c. speed depends on:




1. magnitude of current




2. strength of field




3. number of coils on its armature




4. permeability of armature




5. mechanical load



d. armature

18.6 Ampere's Law 699


1.
Long straight wire



a.
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b.
Ampere’s Law:     
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c.
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[image: image24.wmf]


d 
sp 701 find magnetic field 


e. 
pp 701 
1 




2 




3 




4
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f.
ecp 735 
26 find F,.., a given distance from a straight wire 




27 find I in a wire with B a given distance from the wire





28 find force on electron in B, of current carrying wire


2. Solenoid



a.
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b. sp 
703



c. pp 
703 
1






2






3



d. ecp 735

29 find Bmag , of air‑core solenoid






30 find current in wire balanced in magnetic field of coil
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3. 
The Ampere As a Unit of Electric Current p703



a.
One ampere is the current flowing through each of two long, straight, parallel conductors one meter apart in a vacuum, when the magnetic force between them is 2 x 10‑7 N/m of length.



b. 
1 C = 1 A . s



c. 
sp 705 find force between two parallel wires



d.
pp 705 
1






2




3





4



e. 
ecp 736
31 find F., between 2 parallel wires





32 Find current in one wire to balance another wire above it

18.7 The Mass of the Electron and the Proton


1.
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2. 
ecp 736
 33  find charge to mass ratio for a particle accelerated in a circular path





34
find velocity of a particle accelerated in a circular path





35
find mass given radius of curvature of its path in magnetic field





36
find velocity and and radius of path of ion accelerated across a potential difference

18.8 The Oscilloscope 708

18.9 Mass Spectrograph 711

18.10 Electromagnetic Waves 713


1. ecp 736
37   calculate info about electromatnetic waves

18.11 Applications of Electromagnetic Waves 718
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