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When the switch closes this completes the left circuit. A curren t flows so a
magnetic field builds up around the left coil. Flux lines move in around the coil as the
change occurs. Coil B cuts through those flux lines inducing a voltage across, and
therefore a current in, the right coil. This only happens as the re is a change in
current and field –once the field is steady no current will flow in the right hand coil.
When the switch is opened again the current stops flowing theref ore the field line
move back out to infinity. As they move out they cut through the right hand coil
again but the movement and change of field is in the opposite direction. Therefore
the voltage and current are in the opposite direction.
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So, change in magnetic field induces voltage. Voltage makes curr ent flow and the
ammeter deflect. On closing the switch this current flow will be in one direction and
on opening it in the other –but when the switch is left open or closed there is no
change so no induced voltage and no reading on the ammeter.

More turns on the coils, add a soft iron core to the coils (to l ink the flux pattern
more strongly), increase the number of cells in the battery.
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A step-down transformer
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200 to 20 is a decrease by a factor of 10.

Therefore the turns need to decrease bay the same proportion to 200

You should do this type of reasoning and use the equation in an exam. If they
give you the equation they expect you to use it! But do reason out your
answer too.
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There is a factor of 40 between the primary and secondary therefore the input voltage
is 1/40th of 10,000V = 250V

(Do this reasoning and also use the equation if they give it to you they expect you to use
it…)
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To do this they need to use transformers to step up the voltage at the power station
(therefore stepping down the current). However, at the towns it needs to be stepped
down to a safe level (230V for domestic use). Transformers are therefore used again.

Transformers can only operate with a.c. current therefore power stations produce power
as an alternating current.

To transfer the electrical energy efficiently they have to send it across
the country at a high voltage and low current. Energy transfer to heat in
the wires is calculated using P=I2R so cutting the current to a tenth of
its value will cut energy losses as heat by 1/100th.
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When a current flows heat is produced. This is unwanted and therefore ‘lost’
energy –this happens in the cables and in the transformers themselves.

P = IV but V = IR so P = I(IR) = I2R

P = I2R
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Decreases the current by the same proportion –see below

PPrimary = PSecondary
IPrimaryVPrimary = ISecondary VSecondary

P = IV so 1,000,000 = 250 x I and I = 1,000,000/250 = 4,000 A

P = IV so 1,000,000 = 250,000 x I and I = 1,000,000/250,000 = 4 A
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It is more efficient to transmit power at low levels of current, because the
power lost as heat is proportional to the current squared.
If transformers are used to reduce the current the voltage is increased but the
power is the same. Power in the primary is virtually equal to the power in the
secondary as transformers are very efficient in transforming the voltages.
Therefore they can be used to step up the voltage for power transmission over
the country efficiently and then used to step down the power to a safe level at
the destination –saving a lot of energy by not having so much changed into
unwanted heat and ‘wasted’.


