Chapter 17

Changing Energy Forms

Lesson 1:  

How can Energy Change? (Pg. 479-481)

Energy exists in many different forms.  Energy can change from one form to another, but it is never completely lost.  

Every change involves energy, and energy is related to work.  That’s why energy and work are both measured in Joules (J).    

Energy- is the ability to cause change or to do work.  Energy is a property of matter.  

There are many forms of energy.  

-Mechanical energy is the energy an object has because of its movement or position.  

-Kinetic energy is the mechanical energy of a moving object.  (A ball rolling across the floor has kinetic energy as long as it keeps moving)

-Potential Energy- is mechanical energy due to its position.  Any object above the ground has potential energy.  

*Chemical Energy- is stored in the bonds between atoms.  You get chemical energy from the food you eat.  A car’s engine uses chemical energy stored in gasoline.  

Thermal Energy- moves from object to another as heat. 

Electrical Energy- energy that results from the movement of electrons.  T.V.’s and lights rely on electrical energy. 

*Kinetic energy and potential energy are both types of MECHANICAL ENERGY.  

*The total kinetic and potential energy of the particles in a substance is called its THERMAL ENERGY.

Everything around you involves a change in energy from one form to another.  

*Think about drinking a glass of orange juice.  It all starts with the sun’s nuclear energy that eventually transforms to radiant energy.   This radiant energy travels through space to get to the Earth.  The leaves of the orange tree take in this radiant energy.  During photosynthesis, the leaves change the radiant energy to chemical energy stored in the plant’s cells.  When you drink a glass of O.J. you take in this chemical energy and eventually turns into thermal energy, which keeps you warm.  You change the chemical energy into kinetic energy when you walk around.  

All forms of energy can be used to create forces to do work.  

Each kind of energy can be changed into thermal energy.  This is because there is friction when energy changes.

Thermal energy also results when something burns.  For example, chemical energy is stored in wood.  When the wood is burned, some of the chemical energy changes to thermal energy.  The thermal energy may move as heat that warms the nearby air.  Some of the chemical energy changes to radiant energy that warms you if you stand near the burning wood.  

*A gas pump stores what kind of energy?

-Chemical Energy-

*Any machine with moving parts will give off heat.  Why?

-Friction causes the mechanical energy in a machine to change to thermal energy.  

In all of these energy changes, energy is NEVER lost, it only changes form.    

If you drop a rubber ball onto a hard floor, the ball bounces a few times and then stops.  Each bounce is lower than the one before it because the ball loses some energy as heat and sound.  The energy lost from the ball is gained by the floor and the air.  

*When you drop a ball to the floor, what happens to the energy of the ball?

-The energy is gained by the air and the floor.  

*Explain where your body gets chemical energy and describe one way chemical energy is transformed by your body.  

-My body gets chemical energy from the food I eat.  Chemical energy changes to kinetic energy when I move around.  

The law of conservation of energy states that energy is never lost, only changed.  

Lesson 2:  How are Electricity and Magnetism Related?

(Pgs. 482-489)

Electric charges travel as an electric current in a circuit.  Magnets are surrounded by a magnetic field.  Moving electric charges produce a magnetic field.  A changing magnetic field produces in an electric current.  

Atoms have a central nucleus surrounded by a cloud of electrons.  The nucleus has protons (positive charges) and neutrons (no charge).  The electrons (negative charges) are held around the nucleus. In most atoms, the number of positive and negative charges are equal.  For that reason, atoms usually have no charge.  

In materials such as copper, electrons are not tightly packed together by the atoms.  These electrons can move from atom to atom.  This flow of electrons causes an electric charge to move along atoms.  

Example:  When you turn on a light, electrons start flowing through the wire of the lamp.

All electrons have negative charges, so they repel, or push away from each other.   When electrons from one atom to the next, the repelling effect pushes the electrons in the second atom to the next atom.  This process is called an electric current. (a flow of electric charge in a material).  

Electrical Conductor- a material that allows electrons to flow easily through its atom.  (Copper is a good conductor, which is what most electrical wires are).

*What is the best choice to use in an electrical wire?

A.  Glass

B. Copper
C. Tin

D. Rubber

Electrical Circuit- a closed path along which current can flow. 

Electric current can flow only when it can travel in a complete path back to its starting position.  

A circuit needs a wire or other material (electrical conductor) through which the current can flow.

Many electrical circuits also have a switch.  When the switch is open (off), a break in the circuit prevents the flow of current.    A device such as a light bulb that can change the electrical energy to a useful form of energy is also part of a simple circuit.  

The wire inside a light bulb resists, or slows, the flow of electrons.  This resistance causes electrical energy to change to thermal and radiant energy.  The result is the light you see as the electricity travels to a light bulb.  

Volts measure how strongly the electrons are pushed.  The bigger the object requiring electricity, the more voltage it needs to operate.  

Series Circuit- A series circuit has only one path along which current can flow.  If you have a series of lights, and one light bulb goes out, they will all go out.  

Parallel Circuit- this has more than one path along which a current can flow.  Homes and businesses run on a parallel circuit.  

*A picture of a series circuit is given

If one light bulb burns out, what will happen to the other light bulb?

-That light bulb will stop burning-

*What device changes mechanical energy to electrical energy?

-GENERATOR

*Explain an electric circuit and name three parts of a simple circuit.  

-Electric circuit is a closed path along which current can flow.  

3 Parts to a simple circuit-

A. Energy Source (ex. Battery)

B. Wire that conducts electricity

C. Any device that can change electrical energy to a useful form of energy.  

*In modern homes, do you think parallel or series circuits are used?  Explain.

-Parallel Circuit-If the electricity in my neighbor’s house goes out, I will not lose electricity, because in a parallel circuit, my house is not dependent on my neighbor’s house. 

Magnets have a north and a south pole.  If you bring opposite sides of magnets together, they will attract.  If the poles are the same they will repel (push away) from each other.  

The space around a magnet in which the magnet can exert a force on other magnets is called the magnetic field.  The field is strongest at the poles.  

*On a magnet, where is the magnetic field the strongest?

-At the poles-

Not all materials are magnetic.  The movement of electrons about the nucleus of an atom causes each atom to be slightly magnetic.  For most materials the magnetic fields face in every direction and cancel each other out.  But in materials such as iron, cobalt, and nickel, the magnetism of the atoms are stronger.  

Magnetic Domain- large number of atoms with their magnetic fields pointing in the same direction.  

Each magnetic domain is like a small magnet, with a north and south pole.  If the domains are pointing in the different directions, the material is not a magnet.  Some materials can be made into magnets.  If they are placed in a magnetic field, their domains will line up with the field.  The materials will then be magnets.  

*If you break a bar magnet in half, what happens to the magnetic domains?

If you break a magnet in half, you do not end up with a north pole magnet and a south pole magnet.  The magnetic domains still point in the same direction as the original magnet.  You end up with 2 smaller magnets, each having  a north and south pole.  

All compass needles align in a north/south direction.  This is because the Earth is like a giant magnet.  Imagine a giant bar magnet running through Earth.  It’s surrounded by a magnetic field, similar to the field around a bar magnet.  The poles are located NEAR the geographic north and south poles.  This is why a compass points north to Earth’s magnetic pole.  

*What causes the Earth to act like a magnet?

-The movement of hot, liquid metal inside the Earth.  

Electromagnetism is when all electric charges are surrounded by an electric field.  If the charges are moving, they are surrounded by an imaginary magnetic field.  

How does this work?  The magnetic field around a wire that is carrying current, circles around the wire.  If it is shaped into a coil the overall magnetic field is like the field around a bar magnet.  

*How can you make the magnetic field of an electromagnet stronger?  

-Add more coils around the magnet.

These are useful because the current in the wire can be controlled.  It can be turned on and off.  You use electromagnets everyday when you watch T.V. or listen to the radio.  

*Radios and T.V.’s use electromagnets to change…electrical energy to mechanical energy.

*What produces electric current?

-A changing magnetic field-

An electric motor is a device that changes electrical energy to kinetic energy.  

*Electromagnetic Induction- the process in which a changing magnetic field produces an electric current.  

A Generator- Changes mechanical energy to electrical.  

The two main parts of a small generator are a permanent magnet and a coil of wire.  Mechanical energy causes coil to spin in the field of the magnet.  As the coil spins, an electric current is produced, and the direction of the current changes. 

A current that regularly changes direction is called an Alternating Current.  

*What causes an alternating current in a generator?  THE SPINNING OF THE COIL.  

