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THE MAGNETIC FORCE ON MOVING CHARGES

ACTS IN A WAY THAT SEPARATES

CHARGES INCREASING THEIR POTENTIAL
ENERGY

CONSIDER THE WORK DONE ON THE
CHARGES
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EXAMPLE
A 20cm 30cm ALUMINUM PLATE IS
DROPPED THROUGH A MAGNETIC FIELD
OF 0.002 T WHAT IS THE INDUCED
VOLTAGE WHEN THE SPEED REACHES 5OF
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MAGNETIC FLUX
MAGNETIX FLUX IS THE SCALAR PRODUCT
BETWEEN THE MAGNETIC FIELD AND
THE AREA VECTOR
AREA VECTOR MAGNITUDE IS EQUAL TO
THE AREA j DIRECTION IS PERPENDICULAR
TO THE AREA A

a.tt fti

cfB.ATf MAGNETIC FLUX b
MAGNETIC FIELD

STRENGTH T
A AREA of LOOP M2

IF TJ IS PARALLEL TO THE SURFACE
I.E THE MAGNETIC FIELD DOES NOT GO
THROUGH THE AREA THERE IS NO FLUX

EXAMPLE
CALCULATE THE CHANGE IN MAGNETIC

FLUX THAT OCCURS IN THE Loop
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FARADAY'S LAW
WHEN THERE IS A CHANGE TO THE

MAGNETIC ENVIRONMENT OF A COIL OF

WIRE AN EMF IS INDUCED WHICH

IS PROPORTIONAL TO THE NUMBER OF
COILS AND THE RATE OF CHANGE

OF FLUX
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LENZ'S LAW
THE INDUCED CURRENT ACTS IN A

DIRECTION THAT ATTEMPTS TO
OPPOSENEUTRALIZE ANY EXTERNAL CHANGE

IN FLUX
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MAGNETIC FLUX Wb

t TIME s

EXAMPLE
A 20cm 30cm RECTANGULAR LOOP
MOVES OUT OF A 5.0 10 Z T MAGNETIC

FIELD CALCULATE THE EMF INDUCED
AT THE FOLLOWING SPEEDS
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b 4 OF X x x

WHAT IS THE DIRECTION x
yOF THE CURRENT
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ELECTRIC MOTORS AND GENERATORS

A MOTOR USES CURRENT IN A MAGNETIC
FIELD TO PRODUCE MOTION

A GENERATOR USES MOTION IN A

MAGNETIC FIELD TO INDUCE AN EMF

ROTATES CW

n
In

7
KITE'mutator

A SPLIT RING COMMUTATOR REVERSES THE

CURRENT IN THE LOOP WHEN THE LOOP HAS
ROTATED 180 SO THE TORQUE IS ALWAYS
IN THE SAME DIRECT W



COUNTER EMF AKA Back EMF

WHENEVER A COIL TURNS IN A B FIELD
AN EMF IS INDUCED IN THE COIL THAT
OPPOSES THE CURRENT IN THE COIL

ACCORDING TO FARADAY'S LAW AND LENZ'S LAW

A MOTOR ACTS AS A GENERATOR
WHENEVER IT TURNS

E Vcoun Er It E APPLIED VOLTAGE V

counter NDUCED

effective EMF COUNTER EMF V
CURRENT A

r RESISTANCE R

WHEN THE MOTOR DOES NOT MOVE
counter _O AND E Ir BECAUSE r

IS SMALL I is BIG DANGEROUSLY BIG



EXAMPLE RAIL GUN

A 25cm LONG METAL ROD OF MASS 1.0kg IS

LAID ACROSS TWO LEVEL CONDUCTING RAILS

IN A UNIFORM MAGNETIC FIELD 13 0.5 T
Wt'EN A VOLTAGE OF E 15 V IS CONNECTED

THE ROD IS INITIALLY AT REST THE ROD
HAS A RESISTANCE OF 0.7552
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A WHAT IS THE INITIAL ACCELERATION
OF THE ROD
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b WHAT IS THE COUNTER EMF WHEN THE
ROD REACHES A SPEED OF 50
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C WHAT IS THE MAXIMUM SPEED OF

THE ROD
THE ROD STOPS ACCELERATING
WHEN FB _O
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ALTERNATING CURRENT AC vs

DIRECT CURRENT DC

DIRECT CURRENT VOLTAGE AND CURRENT ARE

STEADY AND ACT IN ONE DIRECTION

ALTERNATING CURRENT VOLTAGE AND CURRENT
PERIODICALLY REVERSE DIRECTION
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TRANSFORMERS
TRANSFORMERS ARE DEVICES THAT CHANGE VOLTAGE

AND CURRENT USING THE PRINCIPLE OF

ELECTROMAGNETIC INDUCTION

PRIMARY COIL SECONDARY COIL

if

AC SOURCE

AN ALTERNATING CURRENT IN THE PRIMARY
COIL PRODUCES AN ALTERNATING B FIELD

THE ALTERNATING B FIELD IS ALMOST
TOTALLY CONTAINED IN THE IRON CORE

WHICH IS CONNECTED TO THE
SECONDARY COIL

AN ALTERNATING B FIELD MEANS THERE
IS A CHANGE IN FLUX THIS RESULTS
IN AN INDUCED VOLTAGE IN THE

SECONDARY COIL THE RATE OF CHANGE
IN FLUX IS ESSENTIALLY THE SAME
FOR BOTH COILS A and DB ARE
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THE SAME

CONSIDER THE EMF IN EACH COIL
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STEP UP TRANSFORMER Ns Np so Vs Vp
STEP DOWN TRANSFORMER Nsc Np so VscUp

CONSIDER THE CONSERVATION OF ENERGY
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M MMM current IN CURRENT
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STEP UP TRANSFORMERS ARE USED WHEN
DISTRIBUTING POWER OVER LARGE DISTANCES
TO DECREASE POWER LOSS fu JI

713 1212PowerLoss

STEP DOWN TRANSFORMER ARE USED WHEN
THE VOLTAGE REACHES ITS DESTINATION


