
Course:
02.461
Physical Science Applications in Agriculture

Unit 5:
Energy and Power Systems
Lesson 1:
Energy and Energy Measurement

QCC:
 175, 180, 182
Objectives: 











1. 
Identify  the various types of energy sources.

2. 
Compute the quantity of energy used in agricultural applications.

3. 
Measure the energy produced from various sources.

Teaching Time:

1 Hour
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Materials and Equipment:

Calculator, Yo-Yo, paddle ball, miniature tractor, battery charger, stop watch, and tape measure. 
Teaching Procedure

Introduction and Mental Set 

When children play with toys like a yo-yo or paddle ball, they are actually making these simple machines do work.  Both toys have kinetic and potential energy.  We obtain energy from sources such as: fossil fuels, chemical energy, wind, solar energy, radiant energy, and electricity. 

Discussion
1.
Energy is the ability to do work.  Kinetic energy occurs when an object is in motion, while potential energy is the energy an object possesses due to its position.  Work can be defined as the transfer of energy as the result of motion and is measured in joules.  Acceleration is the rate of change in velocity and is represented by M/S2 .  A force is the push or pull one body exerts on another and is measured in newtons.

A.
Note: One (1) Newton = 1 KG x 1 Meter/seconds2 or the force needed to move 1 KG x 1 Meter/seconds2.

B.
Force (F) = Mass (M) x Acceleration (A)

C.
To find the amount of work in joules, use the following formula:

D.
Work (W) = Force (F) x Distance traveled (D).

E.
Acceleration (A) = Change in Velocity/Change in time

F.
Multiply mass in KG times acceleration due to gravity to find newtons 

2.
Demonstration

Get two students to play with a paddle ball, then ask them to do the following: (1)Measure distance ball falls from paddle, (2)Weigh the ball, (3)Time the ball from paddle to end of cord, (3)Calculate the amount of work in joules w (work) = f (force) x d (distance traveled).

3.
Activity/Experiments: with energy force and work

A.
Measure string on yo-yo.  Weigh the yo-yo.  Time the fall of the yo-yo from hand to end of string.

     

Calculate the force on the yo-yo...F = M x A
B.  
Make mini tractor run course by connecting to battery charger. 

      

Measure distance that tractor moved.  Weigh the model tractor.

      

Time the movement of tractor from start to finish.  Enter             measurements into the formula: F = M x A

      

Force = Tractor Weight x Meters/seconds2 = Newtons 

4.
Information for Teachers  

Mini Tractor Pull Kits can be obtained from the Fort Valley State Collegiate FFA. The mini tractors can be used for competitions at the Georgia National Fair, Macon State Fair, and the state FFA convention after the demonstration lesson has been completed.

Summary
The amount of energy required to produce our food, fiber, and shelter must continue to increase in order to feed, clothed, and shelter the growing world population.  We must continue to develop new sources of energy, while conserving our current energy resources. 

Evaluation
Quiz

Lab Activity
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EXAMPLE OF A PADDLE BALL PROBLEM
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EXAMPLE OF YO-YO PROBLEMS
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EXAMPLE OF MINI TRACTOR PROBLEMS
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