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All matter is made of atoms, which have a nucleus consisting

of positively charged and neutral

. Surrounding the nucleus are

negatively changed

Like magnets positively charges particles are attracted to charges and repelled by

charges. Similarly, negatively charged particles are attracted to

charges and repelled by charges.

QUESTION: There is a negatively charged area

connected by a wire to a positively charged area. - +

a) Are there more electrons or protons in the negatively charged area?

b) Are there more electrons or protons in the positively charged area?

c) What will happen?
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A battery contains a pair of chemical reactions, one f \

which uses up electrons and one which produces --

f
electrons.
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The place where the electrons are being used up

will have fewer electrons than protons, so it will be

, this is called a cathode.

The place where the electrons are being produced

will have more electrons than protons, so it will be

, this is called an anode.

If the anode is connected to the cathode with a wire, electrons from the anode will flow towards the

cathode. The electrons at the anode have , this is

analogous to gravitational potential energy.

We can think of the flow of electricity as the flow of water from a height. In that model consider water
starting in a tank high above the ground, it flows downwards and as it flows it turns a turbine, doing

work. When the water reaches the bottom, a pump lifts it back to the tank.

The pump represents the

w The water represents the
Torbin €

X The height difference between start and
end represents the potential difference,

called

Pong
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In the water analogy the flow rate of the water is how much water passes a point each second and it
could be measured in liters per second. In an electric circuit this is called and
can be measured in electrons per second.

Example: A 2.5 x 101 electrons flow through a circuit in 5.0 seconds. What is the current?

Measuring the current in electrons per second has the disadvantage of using massive number, so we
normally use the alternative measure of coulombs per second, one coulomb of charge is the same as
6.24 x 1018 electrons.

Example: What is the current of the previous example in coulombs per second?

Example: How many electrons flow past a point in a circuit in 5.0 seconds if the current is 0.56 coulombs
per second?
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The unit for current is the ampere

EXAMPLE: 50.0 coulombs of charge flow through a wire in 25 seconds. What is the current?

EXAMPLE: How many electrons pass through a wire in 5.0 seconds if there is a 0.35mA current?
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If you connect the positive and negative terminals of a battery with a wire

If you connect the positive and negative terminals of a battery with a piece of plastic

This is because a wire is a and a piece of plastic is an

More generally we can say the wire has low and the plastic has high

All standard materials have some resistance, an electrical appliance uses resistance to convert electrical
energy into other forms of energy. Wires and resistors convert the electrical energy to heat.

The units for resistance are

Ohm’s Law:

Example: A 50.0 Q lightbulb is connected to a battery with a 9.0 volt potential difference between the
terminals. What will the current be?
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Example: A circuit consisting of a 9.0 volt battery connected to a light has a current of 840 mA. What is
the resistance of the light?

Example: What is the potential difference across a 250 Q) load that has 1.2 A of current flowing through
it.

Example: A battery with voltage of 3.6 V is connected to an 8.0 ohm
da4.0ohmloadi ies. Th tth h the circuit is 0.30
anda ohm load in series. The current through the circuit is Bﬂ* +€Fy

il

What is the potential difference across the 8 ohm load?

What is the potential difference across the 4 ohm load?
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Electric Power: Recall Power is defined as work over time, and work is change in energy

Power is measured in

Since

An alternative measure of energy is

Example: A 1600 W hairdryer is connected to 120 V power source. What is the current flowing through
the hairdryer?

Example: A 20.0 V power source is connected to a 40.0 ohm resistor for 15 seconds. How much heat is
generated?
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EMF

A battery is a source of potential difference ( )

This voltage is also known as or ( )

Despite the name thisis a not a

The EMF is the potential if is connected to the battery, as soon as current

flows, the potential difference across the terminals is always

This is due to

Vierm is the voltage across the battery’s

r is the internal

I is the

Create a diagram showing a circuit with the external resistance R, internal resistance r, and EMF £
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When a battery goes dead it is because the internal resistance builds up until the voltage drop across
the is equal to the

EXAMPLE: A 12.0 V battery has an internal resistance of 0.220Q). What is the terminal voltage of the
battery when a current of 3.00 A flows through the battery?



