ENERGY

“For even when we were with you, we commanded you this: If anyone will not work, neither shall he eat.”  2Thessalonians 3:10

Energy 

· can be defined as the capacity for doing work, but that capacity can reside in many different forms:

1. chemical - stored in food

2. electrical - power plants, batteries

3. light – sun

4. mechanical - wind, moving water, sound waves, etc.

5. thermal - vibrating atoms

6. nuclear - released inside atoms when they are broken or fused together

· energy intake of humans in the form of food is often expressed in dietary Calories (kilocalories) with the average U.S. diet being in the neighborhood of 2000 Calories. The daily intake of food energy can be expressed in other units: 


8,372,000 J / 7935 BTU / 2.33 kWh / 0.06 gallons of gas 

Kinetic Energy

· kinetic energy is the energy of motion; the kinetic energy of an object is the energy it possesses because of its motion. The kinetic energy of a point mass m is given by


 

· kinetic energy is an expression of the fact that a moving object can do work on anything it hits; it quantifies the amount of work the object could do as a result of its motion
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EX:  a 2 ton truck (4000 lbs.) moves at 60 m/s toward an intersection being crossed by 
a little old lady.  If a Boy Scout does not come to her rescue, how much KE will she be 
struck with by the truck?


[REMEMBER 1lb. = .45kg and (mph) x (4/9) = m/s and 1ft. = .30m]


KE = ½ mv²


KE = ½ x (4000 lb. x .45 kg/lb.) x (40 mph)²  =  ½ x 1800kg x (17.7 m/s)² = 281,961J


the total mechanical energy of an object is the sum of its kinetic energy and potential 
energy
Potential Energy

· Potential energy is energy which results from position or configuration; stored energy

· an object may have the capacity for doing work as a result of its position in a gravitational field (gravitational potential energy), an electric field (electric potential energy), or a magnetic field (magnetic potential energy)


 

· for gravitational potential energy, g = 9.8 m/s²


EX:  What is the PE of the 2 ton truck perched on top of a 20m high cliff?


PE = mgh


PE = 4000lb. x .45 kg/lb. X 9.8m/s² x 20m = 352,000 J

· elastic potential energy is potential energy stored as a result of deformation of an elastic object, such as the stretching of a spring; it is equal to the work done to stretch the spring, which depends upon the spring constant k as well as the distance stretched; according to Hooke's law, the force required to stretch the spring will be directly proportional to the amount of stretch.

· for elastic potential energy, k = spring constant


EX:  A boy steals his little brother's Slinky toy and stretches it out 2m.  If the Slinky's 
spring constant is 50N/m, what is the Slinky's EPE?


EPE = ½kx²


EPE = ½ x 50N/m x (2m)² = 100J
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· Almost any process in nature can be viewed as some kind of energy transfer process. While it is not practical to try to categorize all the kinds of energy transfer processes, we can state that none of them involve any net gain or loss of energy. The principal of conservation of energy constrains the kind of processes which can occur in nature. 

ACTIVITY

The Ultimate Roller Coaster Contest

Objective:

1. understand the principle of conservation of energy

2. know that mechanical energy forms potential and kinetic energy

3. explain the loss of mechanical energy due to friction

http://www.discoveryeducation.com/teachers/free-lesson-plans/the-ultimate-roller-coaster-contest.cfm

Homework

posted on website Week 5

