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Questions relating to Electricity

1. What three things do you need to make a circuit?

A voltage source to give charge energy.

A device or load to to some useful work.

A closed loop so that current can flow.

2. What does DC mean?  What does AC mean?  What is the difference between DC and AC?

DC – direct current

AC – alternating current

DC is what we get with batteries.  Current is constant.

AC is what we have inside our homes.  Electrons “slosh” back and forth in the wires.

3. What is the electrical grid (aka the power grid)?

A large circuit comprised of power plants that produce electricity, transmission lines and transformers that transmit and step-up or step-down the voltage, and loads that demand power such as our homes, stores, factories, municipalities, etc.

4. Why doesn’t a transformer work with DC voltages?

A transformer is two adjacent coils.  It works by electromagnetic induction (creating current from a changing magnetic field).  In DC current, the magnetic field is NOT changing because the current is not changing.  Therefore current cannot be induced in a nearby wire using DC electricity.

5. What can an electromagnet be used for?

An electromagnet can replace any permanent magnet.  An electromagnet can pick up magnetic materials and then drop those materials when the current is stopped.  Large generators use electromagnets instead of permanent magnets – and for this reason it is difficult to start up these generators after a major power outage.

6. Suppose you have a 1000 watt hair-dryer that runs on 120 volts.  How much current does this hair-dryer need?

Power = Voltage X  Current

I = 1000W/120V = 8.3333333333…… amps

7. What is the resistance of the hair-dryer from #6.

V = IR

R = 120V/8.33 Amps = 14.41 ohms

8. What is a GFI (Ground Fault Interupter) and how does it work?

A GFI compares the incoming current with the outgoing current on the neutral line.  If there is a difference between them the GFI opens up the line, thus stopping the flow of electrons.

9. What is a series connection, and when inserting batteries into a flashlight or radio, why are the batteries usually put in series?  Why are the batteries not oriented in parallel?

Battery cells usually use a chemistry that produces 1.5 volts per cell.  By putting the batteries in series the voltage is additive.

A parallel is possible but this will increase current not voltage.  If you wanted more current you would probably design the device to take D-cell batteries instead of smaller batteries.

10. Why are our home outlets wired in parallel?  What would happen if home appliances were wired in series?

So every appliance always “sees” the same 120 volt source.

If our home were wired in series, the more we turned on the less energy we would be using.  More things on would cause everything to dim or barely operate.

11. If a kilo-watt-hour costs 15 cents, how much does it cost to run a 1000 watt hair dryer for 30 minutes?

1000W = 1KW  ( 1kW X ½ hour = 0.5 KWH  which costs 7.5 cents

