ARENA PARK SECONDARY SCHOOL
NATURAL SCIENCE - GRADE 9

ELECTRIC CELLS AS ENERGY SYSTEMS
· Where does an electric circuit get its energy from?
· What is inside a battery?
· How can we build our own electric cells?
· How does an electric cell supply energy?
This term we will be investigating electricity and electric circuits in more detail. We are going to pay attention to electric cells. You have already come across electric cells in previous grades when looking at electric circuits. What is the circuit symbol for an electric cell? Draw it in the space below. Indicate the positive and negative terminal.
Electric cells
· electric cell
· battery
· electrode
· electrolyte
· half cell
· salt bridge
What is the source of energy in an electric circuit?
We use electric cells to supply the energy needed for electrons to move around an electric circuit. We often talk about batteries in electric circuits or appliances. A battery is a group of two or more electric cells that are connected together. Where does the energy in a cell come from?
In Gr 8 we spoke about the transfer of energy within electrical systems. We can also call an electric cell a system. Write your own definition of a system below.
The electric cell system works to generate electricity. We have spoken before about how electricity is generated using moving parts, such as in a power station where the moving parts in a generator produce electricity. A cell does not have moving parts to generate electricity. An electric cell generates electricity from chemical reactions.
RESISTANCE
· What is resistance?
· What do we use resistors for?
· Does length affect resistance?
· Does temperature affect resistance?
· Does the type of resistor material affect resistance?
· Does the thickness of a resistor affect the resistance?
Think about your school break time. All of the learners are outside on the field, sitting in groups and relaxing. Some of you will be moving around the field from group to group as you greet your friends. The school bell rings, signaling the end of break. You all get up and start moving toward the school building. You are all able to move easily because there is a great deal of space but what happens as you enter the corridor of the school building? Everyone now has to fit through a narrow corridor. Everyone is trying to get to class and so some learners will bump into other learners. As you try to enter your classroom it becomes even more difficult because the doorway is even narrower than the corridor and so only one or two learners can pass through at a time.
The movement of the learners is very similar to the movement of electrons in an electrical conductor. The field offers a very low resistance to the movement of the learners and so the learners are able to move freely. The corridor has a higher resistance to the movement of the learners because less learners can now pass through the corridor than through the field. The classroom doorway offers the highest resistance as it only allows a few learners through at a time.
How can we use this to illustrate electrical resistance? Let's first revise some concepts about electric current.
Electric charge, or charge, is the physical property of matter that causes it to experience a force when close to other electrically charged matter. There are two types of electric charges - positive and negative. Electrons have a negative charge and protons have a positive charge.
An electric current is the rate of charge flow in a closed, electric circuit. The electrons in an atom are arranged in the outer space around the central nucleus. In metals, the electrons are able to move freely within the metal. The electrons are not associated with a particular atom in the metal. We say electrons in a metal are delocalised. Have a look at the following diagram which shows this.
We can think of the model of a metal as the positive metal ions in fixed positions surrounded by a 'sea' of electrons. Conducting wire in an electric circuit is made of metal. If we supply it with a source of energy and a complete circuit, then the electrons will all move in the same general direction through the wire to the positive terminal of the battery. This movement of electrons per time through a conductor is the electric current.
Resistance in an electrical circuit opposes the passage of electrons. The unit of measurement for resistance is the ohm, with the symbol Ω.
The ohm gets its name from the German physicist Georg Simon Ohm, who noticed that the potential difference across a conductor and the electric current are directly proportional (Ohm's Law). All electrical conductors have some resistance. Some conducting materials have a particular resistance and are used to add electrical resistance to a circuit. An electrical component which adds resistance to a circuit is called a resistor.

Uses of resistors
· LED
· motor
· variable resistance
· rheostat
· Sankey diagram
· input energy
· output energy
USEFUL RESISTANCE
Why do we want to resist the movement of electrons? Resistors can be extremely useful. Think about a kettle. If you look inside you will see a large metal coil.
Looking inside a kettle.
A metal coil is the heating element. If you plug in and switch on the kettle, the element heats up and heats the water. The element is a large resistor. When the electrons move through the resistor, they release a lot of energy in overcoming the resistance. This energy is transferred to the water in the form of heat. This transfer of energy is useful to us as the thermal energy is used to boil water in the kettle.
1. What is the input energy in this system?
2. What is the useful output energy?
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