JBHM Test on Energy         Wednesday, January 28, 2009                   Study Guide 6th Grade Science
· List types of potential energy.

Possible answers: Chemical (battery, food), elastic (rubber band, balloon), spring (trampoline, windup toy), fuel (wood, gasoline)

· Energy can be stored and converted over and over. List the conversions that you know happen in the following examples.
Answers: (The arrows show a conversion of energy.) You need be aware that energy is being converted back and forth all the time. Notice that many types of energy are also considered kinetic energy as well. For instance, electric energy is the movement of electrons down a wire. This is both electric and kinetic energy.
Sample: Electric cars (chemical→electric/kinetic→mechanical/kinetic)
Solar cars (solar→chemical [battery-potential]→mechanical/kinetic), 
Steam engine (the fuel is potential energy →heat/kinetic→mechanical/kinetic →electric/kinetic→light, heat/kinetic, sound/kinetic, and possibly others)
Hydro-energy (Water behind a dam [potential energy]→ kinetic when the water turns a turbine → light, heat/kinetic, sound/kinetic, and possibly others)
One way to increase gravitational potential energy is to increase the mass. Another way to increase the gravitational potential energy is to increase the height to which you raise the object. 
Any object moving has kinetic energy. How much kinetic energy an object has is determined by its mass and velocity. A truck and a skateboarder traveling at the same speed do not have the same kinetic energy. The truck has much more mass so would have much more kinetic energy at the same speed. If the skateboarder were moving much faster than the truck, the skateboarder could possibly have more kinetic energy.

Refraction: The change of speed of energy as it enters a medium or goes from one medium into another and the resulting change of direction 
Why does a pencil look bent or broken in water?

Answer: Light travels more slowly through the water so that the light changes direction.
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Electromagnetic Spectrum 
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· White light: A form of light energy that is the result of all of the colors of visible light. The colors range from violet to blue to green to yellow to orange to red. Violet has the highest frequency and red has the lowest frequency.

· Name seven colors of the visible light spectrum.

Answer: Violet, indigo, blue, green, yellow, orange, red 

“Roy G. Biv” is a name to help the students remember the order of the colors. 

The longest wavelength, red, will not be slowed as much as the shortest wavelength, violet, so it will not bend as much as the violet. (Reason: The material in the prism interacts more at the frequency of the violet, thus interfering with its vibration more.) 
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Double Convex Lenses

Lenses are described as converging or diverging lenses. Converge means to come together and diverge means to spread apart. Examine the lens that bulges out on both sides. The middle of the lens is thicker than the edges. This is a convex lens. It causes light to converge or come together. 
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· . When using a double convex lens:

· 1.  The thicker the bulge in the lens, the more magnification there will be. 

2.  The image is smaller and upside down. 
3.  If the object is past the focal point, the image will be inverted.
Specific Heat: A physical property of all matter; the amount of heat that it takes to raise the temperature one degree Celsius in one gram of a substance.
What is the significance of specific heat?

Answer: Specific heat gives us some idea how much energy it will take to heat or cool a substance.

Temperature: This is a measure of how hot something is. This is also a gauge of how much molecular motion is in the substance.

· Things that have higher temperature are hotter than things that have a lower temperature. 

· The hotter the material, the more energy and the more the molecules move  

· Heat is transferred from a higher temperature to a lower temperature.  
Heat energy: The source of the movement of the particles (called molecules) that makes up substances. The faster the movement of these particles of matter, the greater the heat energy. According to the Kinetic Theory, what we experience as heat is the kinetic energy of the motion of the molecules in a substance.  Water evaporates when molecules speed up because heat is added.  Water freezes when molecules slow down, because heat is taken away.
Why is there a sea breeze by the ocean? 

The air above the land and water will have a different temperature. During the day the land will heat more quickly. As a result, the air above the land is much warmer than the air above any large body of water. Heat energy will always move from higher temperature to a lower temperature. This means that there will be a breeze from the land to the water. At night the land will cool much more quickly and the air above the water will be warmer. When this happens the wind changes direction and moves from water to land. 
The sun is our major source of energy and is responsible for things such as wind, rain, and the movement of the ocean currents.
Renewable Energy
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ww.eia.doe.gov/kids/energyfacts

Nonrenewable Energy
· Oil

· Natural gas

· Coal

· Nuclear

Fossil fuels must be burned to release the energy stored in them.  This pollutes our air.

Geothermal energy: Energy generated by the heat stored beneath the Earth’s surface 
· Sound:  The movement of a vibration through a medium in a compression wave. A compression wave is also known as a longitudinal wave. Longitudinal waves cannot travel through a vacuum. The energy is dispersed in all directions from the origin of the energy.

· Sound is created by vibrations. These vibrations form compression waves that move in all directions from the source of the sound. There must be molecules to carry the sounds. Compression waves are also known as longitudinal waves. Both words describe the way the wave behaves. The molecules are compressed as the energy moves through the substance making vibrations. The vibration of the medium is parallel or long ways with the direction of the energy (longitudinal). As the molecules are compressed, spaces with fewer molecules develop. The spaces with fewer molecules are called rarefactions. The spaces with compressed molecules are called compressions. In the picture below label the rarefactions and the compressions.
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· How would you make the highest and lowest pitch on each instrument? 
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The shorter the distance from where you blow to where the air comes out, the higher the pitch will be. If all but the first hole is covered, the  the pitch will be higher. If all but the last hole is covered, the pitch will be lower.

The shorter the pipe, the higher the pitch is. The longer the pipe, the  lower the pitch is. 
The shorter the key, the higher the pitch is. The longer the key, the lower the pitch is. 
The tighter and smaller the diameter of the string and the shorter the string, the higher the pitch is. The looser and larger the diameter of the string and  the longer the string, the lower the pitch is. 
When using a magnet, opposite poles are attracted to each other.
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This wiring will make the bulb illuminate.  

The circuit is closed or series circuit.  

Series Circuit: A circuit in which the electricity flows through the components one after the other. If the circuit is broken at any place in the path, the electricity does not flow to any of the components.

Electric Current: The movement of electrically charged particles, called electrons, through a circuit
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Series
Circuit


   parallel circuit

Atoms have a component in the center called the nucleus. It is made of protons and neutrons. Electrons are visualized as orbiting around the nucleus. There are different numbers of protons and electrons for the atoms of different elements.

Each electron has an electric charge. An electron has a negative (-) charge. A proton in the nucleus has a positive (+) charge. Opposite charges attract. An electron’s negative charge is attracted to a proton’s positive charge. The attraction holds an electron in motion around a proton. 

Many elements have atoms with a large number of protons and neutrons in the nucleus. Most of the time an atom is neutral and is not positive or negative. This means that the atom has the same number of positive protons as negative electrons. Sometimes electrons rub off one substance and collect on another substance. The substance that loses electrons becomes positively charged. It has more protons than electrons. The substance that has extra electrons has a negative charge. These substances have a static charge. 
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Static Electricity: Static electricity is a collection of electrical charges on an object. The result of a static charge can make objects repel or attract other objects or conduct the charge. When the charge is conducted or discharged a shock can occur.
Describe three times that you have dealt with static electricity. Possible Answers: Walking across a carpet in the winter and being shocked when touching a person or door knob, brushing hair on a cool morning, pants leg sticking to the leg, clothes crackling out of a dryer, being shocked sliding across a car seat
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After rubbing the two balloons on a person’s head, the balloons will be strongly negatively charged. Atoms in human hair give up electrons easily so the balloons have extra electrons. Both balloons are negatively charged. The balloons will repel each other because like charges repel and unlike charges attract. The balloons will be attracted to the hair and some clothes of the person holding the balloons. 





Current Electricity: The flow or movement of electrical charges in the transport of energy from one location to another. There are two types of current electricity, direct current (DC) and alternating current (AC). DC is electricity from batteries. AC is electricity that powers the appliances in homes and businesses. AC electricity is provided by generators. A physical property of matter is that it will or will not conduct electricity. 


Name three things that you think might conduct an electric current.Possible Answers: Some possible answers are door knob, penny, wire, metal table leg, aluminum foil (anything metal). Conduction is a physical property of all metal and some other matter. 





Parallel Circuit: A circuit with more than one complete path for electricity to flow











