Electromagnetic Induction

Why will moving a wire

through a magnetic field induce ma

a potential difference and a
current in the wire?
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1. What is the potential difference induced ina 1.5
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Frl

meter length of wire moving perpendicular to a
0.40T magnetlc ficld at a speed of 2.1 m/s?
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2. In which direction should the wire be moved
to induce the most potential difference?
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3. A wire loop as shown is pulled to the right at a constant speed of 3 m/s.

a) Determine the induced potential difference between points X and Y.
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b) Determine the magnitude of the induced cujrent.
I - l/— - ﬂ — Oo(ﬁA
R s

¢) Which way will the current flow?

clockwise.
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Why is household electricity AC instead of DC?
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Why is electricity sent at very high voltages in transmission lines?
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For economic reasons, there is no ideal value of voltage for electrical transmission. Typical values are shown below.

1. AC power is generated at a power plant at 12,000 V and then stepped

up to 240,000 V by step-up transformers.
High-voltage
transmisslon line
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. The high-voltage, low-current power is sent via high-voltage
transmission lines long distances.
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. Inlocal neighborhoods, the voltage is stepped-down (and current is
stepped-up) to 8000 V at substations.

4. This voltage is stepped-down even further at transformers on utility 12000V 240 000V 8000V /' 240V |
poles on residential streets. h



