ENERGY TEST 3—Electricity and Magnetism
Conservation of Energy

6-5 The student will demonstrate an understanding of the law of conservation of energy and the properties of energy and work. (Physical Science)

6.5.3 Explain how magnetism and electricity are interrelated by using descriptions, models, and diagrams of electromagnets, generators, and simple electrical motors.

Previous/Future knowledge: In 4th grade (4-5.9), students summarized the properties of magnets and electromagnets (including polarity, attraction/repulsion, and strength). Students have not been introduced the concept of generators and simple electrical motors in previous grade levels. Students will further develop the concepts of electromagnets, generators, and

simple electrical motors in high school physical science (PS-6-11).

It is essential for students to know that magnetism is the force of attraction or repulsion of magnetic materials.

Surrounding a magnet is a magnetic field that applies a force, a push or pull, without actually touching an object.

An electric current flowing through a wire wrapped around an iron core forms a magnet.

A coil of wire spinning around a magnet or a magnet spinning around a coil of wire can form an electric current.

Examples of how magnetism and electricity are interrelated can be demonstrated by the following devices:

Electromagnets

An electromagnet is formed when a wire in an electric circuit is wrapped around an iron core producing a magnetic field.

The magnet that results loses its magnetism if the electric current stops flowing.

Generators

A generator produces an electric current when a coil of wire wrapped around an iron core is rotated near a magnet.

Generators at power plants produce electric energy for our homes.

A generator contains coils of wire that are stationary, and rotating magnets are rotated by turbines. Turbines are huge wheels that rotate when pushed by water, wind, or steam.

Thus mechanical energy is changed to electrical energy by a generator. Smaller generators may be powered by gasoline.

Simple electric motors

An electric motor changes electrical energy to mechanical energy.
It contains an electromagnet that rotates between the poles of a magnet.

The coil of the electromagnet is connected to a battery or other source of electric current.

When an electric current flows through the wire in the electromagnet, a magnetic field is produced in the coil.

Like poles of the magnets repel and unlike poles of the magnets attract.

This causes the coil to rotate and thus changes electrical energy to mechanical energy.

This rotating coil of wire can be attached to a shaft and a blade in an electric fan.

It is not essential for students to know components of generators or motors, the difference between AC and DC generators, or the function of a transformer. Understanding of how a magnetic field is produced is also not essential.

6-5.4 Illustrate energy transformations (including the production of light, sound, heat, and mechanical motion) in electrical circuits.

It is essential for students to know that electrical energy can be transformed to light, sound, heat, and mechanical motion in an electric circuit.

An electric circuit contains a source of electrical energy, a conductor of the electrical energy (wire) connected to the energy source, and a device that uses and transforms the electrical energy.

All these components must be connected in a complete, unbroken path in order for energy transformations to occur.

The electrical energy in circuits may come from many sources including:
The electrical energy in a battery comes from stored chemical energy.

The electrical energy in a solar cell comes from light energy from the sun.

The electrical energy in outlets may come from chemical energy (burning fuels) which powers a generator in a power plant.

Electrical energy can be transformed to other forms of energy in a circuit.

Light

Electrical energy can be transformed into light energy in an electric circuit if a light bulb is added to the circuit.

The transformation in this case might be that chemical energy in a battery is transformed into electrical energy in the circuit which is transformed into light and heat energy in the light bulb.

Sound

Electrical energy can be transformed into sound energy in an electric circuit if a bell, buzzer, radio, or TV is added to the circuit.

The transformation in this case might be that chemical energy in a battery is transformed into electrical energy in the circuit which is transformed into sound energy by the buzzer.

Heat

Electrical energy can be transformed into heat energy in an electric circuit if a toaster, stove, or heater is added to the circuit.
The transformation in this case might be that chemical energy from the fuel at the power plant is transformed into heat energy which is transformed into mechanical energy to turn a generator.

The generator transforms the mechanical energy into electrical energy.

Then the electrical energy in the circuit is transformed into heat energy in the heater.

Mechanical motion

Electrical energy can be transformed into the energy of mechanical motion if a fan or motor is added to the circuit.

Transformation in this case might be that chemical energy in a battery is transformed into electrical energy in the circuit which is transformed into the energy of mechanical motion by the fan or motor.  
A generator in a circuit can change mechanical motion into electrical energy. The transformation in this case might be that chemical energy from the fuel at a power plant is transformed into heat energy which is transformed into mechanical energy to turn a generator.  The generator transforms the mechanical energy into electrical energy. This is the source of energy in electric outlets.

