7th Grade Curriculum											Lesson 2-EC
1) Students will read pages 180-199 from the textbook Gateway to Engineering about Energy 
2) Have students research electric cars so that they can see how they work.

[bookmark: Step_2:_Research_and_Investigate]Step 2: Research and Investigate

Students will read pages 180-199 from the textbook Gateway to Engineering about Energy. A discussion on Work, Power , the Law of Conservation of Energy , Potential Energy , and Kinetic Energy will take place.
The following notes are from the textbook Technology Education: Learning by Design about Energy and Power. 
Please explain the information that was researched in your communication to the class. You should be able to explain gear ratios and drive systems).
Work
You probably think that two pages of math homework or writing a report is hard work. According to science, though, it isn’t work at all. In science, the word work has a different- and very exact- meaning.
Work is the means by which energy is transferred from one object to another. Work is done whenever a force pushes or pulls on an object, causing the object to move. The amount of work done is equal to the distance the object moves times the amount of force applied:
Work = Force [F] x Distance [D]
When an athlete kicks a soccer ball the work done is equal to the force of the player kicking the ball times the total distance the ball moves while in contact with the player’s foot.
Consider another situation. Two boys pull for an hour on ropes hitched to the opposite ends of a cart. The boys are equally strong. Since neither is stronger, the cart does not move. How much work has been done? The answer is NONE! Even though the boys have exerted a great deal of force on the cart, it did not move.
Energy
How does work take place? Something or someone supplies the energy. Energy is the ability to do work. It is what supplies the force that is used to do work. When work is done on an object, energy is transferred from the person or machine to the object. More energy is needed to do a large amount of work than a smaller amount of work. Much of today’s technology changes energy from one form into another so that it can do useful work.
Types of Energy
Two kinds of energy are kinetic energy and potential energy. Energy that is moving is called kinetic energy. A falling stone has kinetic energy. So does a moving bicycle. The amount of kinetic energy an object has depends on its weight and its speed.
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Energy that is stored and is used later is called potential energy. Gravitational potential energy is energy that is stored in an object because of its position relative to the ground [center of the earth]. The higher an object is above the ground  [center of the earth], the greater its gravitational potential energy. Elastic potential energy is energy that is stored in an object that is stretched or compressed. A stretched rubber band and a compressed spring have elastic potential energy.
Science of Golf: Work, Energy and Power video from NBC Learn 5m 54 sec
Science of NHL Hockey: Work, Energy and Power video from NBC Learn 5m 16 sec
Conversion of Energy
Both kinetic energy and potential energy have many different forms. Some of these forms are thermal, chemical, electrical, and nuclear. A toaster, for example, provides electrical energy. Most forms of energy can be converted to other forms. When you make toast, the toaster’s electrical energy is converted to the thermal energy that heats the bread.
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Recall that most substances are made of small particles called atoms. Thermal energy is the energy of the atoms that make up a substance. When the thermal energy of an object increases, the atoms move faster and the object becomes warmer. A hot slice of toast, for example, has more thermal energy than a cold slice of bread.
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Heat can also be thought of as a form of thermal energy. More exactly, heat is thermal energy that is transferred from something that is warmer to something that is cooler. With our example of making toast, a temperature difference exists between the wires inside the toaster and the slice of bread. Heat is transferred from the wires to the bread. Like work, heat does something to an object or substance and transfers energy.
Both heat and work are measured in joules. A joule [J] is the amount of energy required to move an object 1 meter using 1 newton [N] of force. Using the equation, Work = Force x Distance, we can determine that an object that is moved 10 meters using 20 N of force uses up 200 J of energy. Different types of work use up different amounts of energy.
Conservation of Energy
The law of conservation of energy states that energy cannot be created or destroyed, but that it can change from one form to another. When we stretch a rubber band, we change work into potential energy. We are doing work on the rubber band [a force acting through a distance], therefore its potential energy increases. When we drop a ball, its potential energy decreases as it gets nearer the ground. However, its speed, hence its kinetic energy, increases. In both of these instances, there is a conversion from one energy form to another, but the total energy remains constant.
Energy is always conserved but does it remain valuable to us in all its forms? Consider a pot of boiling water on the stove. When the gas was ignited, the chemical energy of the gas was converted into thermal energy in the flame. The flame heated the pot, which then transferred heat to the water. When the flame is turned off, the pot cools to room temperature. Did the energy disappear? No, the water’s internal energy is transferred as heat into the kitchen’s air, and, eventually, to the air outside.
Science of Golf: Friction and Spin video from NBC Learn 4:03
Step 2: Research and Investigate
The next step in the design process is to start looking for information that will help you design a solution. Have you ever heard the saying, "no need to reinvent the wheel"? Research how other people have solved the problem.
Search for or discuss existing solutions to solve the problem at hand or similar problems. Through this process, you will learn a lot about good and bad solutions.
Through your research, you can identify problems, issues, and questions that relate to this design challenge. You can gather information from other people, from research in the library or the Internet, and from visits to stores that sell products similar to the one that you are designing.
You will need to make measurements and collect data about different types of materials and the performance of those materials. Using mathematics and other skills, you will need to rate different alternatives to compare them. As you research, always keep the design criteria in mind. They will help you identify the important questions that you need to answer.
To learn more about a product and how it will be used, many companies perform market research or scientific investigations. For example, a company that is developing a new toothpaste might ask potential buyers to try the toothpaste and then fill out a questionnaire. Do they like the taste? What kind of dispenser do they prefer to use- a tube or a pump? A more scientific investigation could be used to determine what levels of fluoride and tartar control are most effective for stopping cavities.
For the backpack, you would need to research several options. How large should the backpack be? How many pockets should it have? What types of materials should be used? Should it have zippers, Velcro, or some other type of fastener? You would want to collect data about people your age and how much weight they can carry. You may also want to look at existing products to get new ideas.
For the Electric Car let’s reverse engineer the project. 
· Are there any similar existing designs in the world? If so, where? 
· What are the major problems in creating this model car? 
· What environmental issues are there associated with building this car? 
· How big will this electric car be? 
· What materials are necessary to build this electric car?
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