Chapter 14: Changing Forms of Energy
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Scientific Process Skills Focus

· The importance of conducting a proper scientific investigation and collecting proper data into graphs, charts or tables to analyze accurate results.

Lesson 1: What is energy?

I. Forms of Energy

a. Energy is the ability to do work or cause a change, and cannot be created or destroyed.
1. It can change an objects color, temperature, shape or motion.

2. When energy changes form, some of it is given of as unusable heat.

b. Energy can change forms, like a lamp changing electrical energy to light energy to thermal energy.

1. Chemical energy is found in the bonds that hold molecules together, like in food.

2. Nuclear energy holds the nucleus of an atom together and doesn’t let protons get knocked out.

3. Mechanical energy is in moving or stretching objects.

4. Light energy is found in light. 

5. Sound energy is found in sound. Electrical energy changes to sound energy when a radio is turned on.

6. Thermal energy is when you feel heat. A firecracker exploding gives off thermal, light and sound energy.

II. Kinetic Energy
a. Kinetic energy is the energy of moving things. It is greater when an object moves faster and when an object has more mass.

b. Kinetic energy can change into other kinds of energy, like a windmill changing kinetic energy into electrical energy.

III. Potential Energy

a. Potential energy is stored energy, when something is not moving. It doesn’t change anything when it’s not moving, but when objects fall it changes into other forms of energy.

b. Potential energy is greater the higher up you go.

IV. Chemical Energy

a. Food is a fuel that has chemical energy, which we measure in calories.  The more calories the more energy the food has for you.

V. Nuclear Energy

a. Nuclear energy is released when protons get knocked out of the nucleus.

Lesson 2: What is sound energy?

I. What is Sound?

a. Sound is a wave of vibrations (back-and-forth motions) that spread from their source and is measured in decibels.

b. A sound with greater frequency (measure of how fast particles vibrate), the higher the pitch.
c. The areas where the particles are close together are called the crest.
d. The part of the ear that absorbs the sound is the eardrum.

II.        Your Voice
a. Energy causes the vocal cords in your throat vibrate and make sounds (particles vibrate) when you talk and travel in the air as sound waves.

III.       How Does Sound Behave?
a. Sound can travel through many materials at different speeds. For example, sound travels slower through cool air than water, metal or wood.

IV.       Sound Transfer of Energy

a. Sound waves transfer energy from one object to another, like sound in the music room is absorbed by soundproofing material.

Lesson 3: What is light energy?

I.          Electromagnetic Radiation

a. Light is like sound because it moves in waves. 

1.   Light waves have wavelengths and frequencies and the speed of light changes when it moves through different materials. 

b. Light can be reflected or absorbed by certain objects or, light can pass through them.

c. Light is a form of electromagnetic radiation, which means light energy is made of electrical and magnetic energy. 

d. The electromagnetic spectrum is a range of waves that have many frequencies and wavelengths, including visible light that makes up a small part of the electromagnetic spectrum. 

1.   Different wavelengths of visible light are seen as different colors.

II.         How does light move

a. The speed of light changes when it moves through different materials. 

1.  Light can travel through a vacuum, where the speed of light is fastest. 

2. Light travels more slowly through materials such as air or water.

b. Three things can happen when light hits an object, it can reflect, refract, or be absorbed.

c.  Light moves in a straight line, even when it reflects off an object, such as a mirror, but the light moves in a different direction.

d. Refraction is when light bends when it enters a new material. A lens is a clear object that bends light. 
1. A concave lens is thickest in the middle and it makes objects look larger. 
2. A convex lens is thinner in the middle and it bends light to make objects look smaller and to a focus point. 
3. A prism is a transparent object that bends light of different wavelengths.

e. Some materials absorb light and change light energy into thermal energy, but some light frequencies are not absorbed. 
f. They can pass through the material or are reflected off the material. This creates the colors we see. 
1. For example, a red shirt absorbs many light frequencies, but it reflects red light.

Lesson 4: What is thermal energy?

I. When Matter Gets Warmer

a. Particles in a potato have kinetic energy because they are moving and when you cook it, the atoms move faster the hotter it gets and this increases the kinetic energy.

b. Thermal energy is the total of all the kinetic and potential energy of the atoms in an object. The warmer an object the more thermal energy it has.

II. Thermal Energy and Phase Changes

a. As a solid melts into a liquid, it’s thermal energy increases as particles move faster.

b. The liquid will change into a gas if its thermal energy increases enough.

III. Thermal Energy and Temperature

a. Temperature is a measure of thermal energy, using a thermometer.

IV. Conduction, Convection, Radiation

a. Conduction is the flow of heat between objects that are touching, like a metal spoon in a pot of boiling water.

b. Convection is the transfer of heat by a moving liquid or gas from a warm area to cold area, like a heater in a fish tank that warms the water.

c. Radiation is the movement of energy by electromagnetic waves. You feel the heat of a fire because of radiation.

