AP Physics – Magnet Stuff
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Torque on Loop:
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Forces on sides a is zero  --  

I parallel to  B
F1 = F2 = BIb

F1  out of the page,  F2 into the page 
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   equal to mag Force
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· Proton moves in circular orbit of radius 15.0 cm in uniform magnetic field of 0.500 T.  If v is perpendicular to field, find speed of proton.
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Current carrying wire:
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· A long straight wire has a current of 1.5 A.  Find the magnitude of the magnetic field 5.0 cm from the wire.
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Force Between Parallel Conductors:

2 wires separated by distance d
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Wire 2 sets up magnetic field B2
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Can arrange to show force per unit length
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Current in same direction  -- attract each other

current flows in opposite directions --  Wires repel each other

Induced EMF:


Faraday’s experiment

Relative motion conductor/magnetic field

Magnetic Flux  (   density of lines of magnetic force through an area

For a loop of wire in a magnetic field:
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( is the angle between B and a normal to the plane of the loop
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Magnetic flux proportional to number of lines passing through loop

Unit is:  

T(m2       

Fradays’ Law of Induction:

Instantaneous emf induced in circuit = rate of change of magnetic flux through circuit
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· A loop with a diameter of 5.00 cm is in a uniform magnetic field of 1.2 T.  The resistance of the coil is 1.5 (.  The coil is pulled out of the field in 0.25 s.  What is the average induced emf during this interval?  What is the induced current?
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For a Coil:
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N is the number of loops or 





turns

· A square loop measuring 2.0 cm on a side passes through a uniform 4.5 T field perpendicularly with a velocity of 15.5 m/s.  Find the induced voltage when the loop has traveled 5.2 cm.
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Polarity  --  Depends on Lenz’s Law

AC  generator
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The maximum value is:


[image: image29.wmf]NBA

w

e

=


Lenz’s Law (  Polarity of induced emf produces a current whose magnetic field opposes the field that induced the current

[image: image62.wmf]max

=0

=

BA

q

q

=90

=0

B

A conductor moves along charged rails completing a circuit.

The moving bar --  zero resistance

Constant Velocity
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Applied force -- opposed by magnetic force,  

Fm
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Current is counter clockwise
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R = 5.5 (

l = 1.10 m  
B is 3.5 T, into page 
What speed is required to induce a current of 0.75 A?
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(a)  Speed of cart at bottom of hill  (y = 10.0 m)

(b)  Find magnitude of emf induced when cart at P2, 1/3 of loop is in field  w  = 1.20 m, h  = 0.650 m  B = 4.55 T

(c)  Magnitude of current induced in loop at P2 -- R = 12.2 (
(d)  Direction of current flow through loop

(e)  Graph ( vs distance

(f)  Graph Current vs distance

(a)  
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(b)  
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(c)  
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(d)  Magnetic force is to left, slowing cart down from Lenz’s law.  So current goes:
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(f)  Graph of current vs distance:
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