Energy Unit Assignments
This packet includes eight activities that will lead you to a better understanding of the energy transformations that occur in the world around you. 


Due Date:

(A) Monday, November 28th





(B) Tuesday, November 29th

Energy Test: 
(A) Wednesday, November 30th





(B) Thursday, December 1st

This packet should be turned in all at once on or before the class period after the Thanksgiving Holiday. You will have 3 class periods (4.5 hours) to complete this work. If you do not have enough time in class, you are expected to finish the assignments at home. At the bottom of this page is a tracking sheet. Each time you finish an assignment, come to me and I will stamp the appropriate box. Do not wait and bring the assignments to me all at the same time. We will have a short review after the Thanksgiving Break and then the test. It is your responsibility to ask questions as you go through the assignments if you need help or do not understand. 

· The following are the main lab activities and should be done in groups of no more than TWO. You should try to complete all three during the first two days so that you do not run out of time on the last day.



(1) Uphill Battle



(2) Windmill Power



(3) Energy Conversion Lab
· The following can be done alone at anytime:



(4) Energy Chain



(5) Textbook Assignment



(6) Practice Problems




(7) Transformation Identification



(8) Writing Assignment
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 Your Name:  __________________________
	Uphill Battle
	Windmill Power
	Energy Conversion
	Energy Chain
	Q1

	Practice Problems
	Transformation Identification
	Writing Assignment
	Textbook
	Q2


Textbook Assignment

Read Chapter 8 (8.1 -- 8.6 and 8.9) and answer Review Questions 3,4,5,8,9 and 10 at the end of the chapter. Answer the questions on your own sheet of paper and attach them to the back of this packet.

Writing Assignment

In a paragraph, using complete sentences, describe what type of energy your body takes in and all of the types of energy your body produces. If someone wanted to lose weight (or mass), how would each of the types of energy going into and out the body have to change? 

Energy Chain
Create a diagram in the format of a comic strip with at least three panels that shows energy transformations in an energy chain. In each panel, draw the energy transformation taking place and label the types of energy being used and produced. And example would be a picture of wind, windmill turning, wires, and a light bulb to show the transformation from mechanical energy to electrical energy to light energy. If you need ideas, think about other processes that produce electricity, how food is made/used, or how different types of transportation work. 

Transformation Identification

Fill in the chart below by indicating the transformation taking place at each station. 

	Station
	Energy Input
	Energy Output

	1
	
	

	2
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	3
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	4
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	5
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	6
	
	


PE-KE Transfer Practice Problems

1. Which ball will be going faster when it reaches the bottom? Why?


2. Put the positions in order from HIGHEST KINETIC ENERGY to LOWEST KINETIC ENERGY.


3.  Will the kinetic energy of ball increase most from A to C or A to D? Explain your answer. 
 


4. Tarzan uses a vine to swing across an alligator swamp. Label the following points:     Highest PE












  Lowest PE













  Highest KE













  Lowest KE













  Fastest












                Slowest













  Highest Position













  Lowest Position

5. A 51.7-kg hiker ascends a 43.2-meter high hill at a constant speed of 1.20 m/s. If it takes 384 seconds to climb the hill, then determine ...



a. kinetic energy change of the hiker.


b. the potential energy change of the hiker.


c. the work done upon the hiker.
6. An 878-kg car skids to a stop across a horizontal surface over a distance of 45.2 m. The average force acting upon the car is 7160 N. Determine… 



a. the work done upon the car.



b. the initial kinetic energy of the car.



c. the acceleration of the car.



d. the initial velocity of the car.

The next three questions use the Law of Conservation of Energy (KE = PE)
7. A 2-kg ball is at the top of a 4-m high hill. How fast will the ball be going when it reaches the bottom of the hill?

8. A 2-kg ball is thrown straight up at 7 m/s. How far up in the air will the ball go? 

9.  A car is traveling at 23 m/s on a flat road when it runs out of gas. There is a gas station on the other side of the 18 m high hill just ahead. Will the car make it over the hill and be able to coast to the gas station? 

Energy Conversion Lab

1. Read the instructions for setting up the lab and measuring height and speed. 


a. What causes the photogate to start?


b. What causes the photogate to stop?


b. What does the number on the photogate tell you? 


c. Describe how you will calculate the speed of the marble. 

2. Follow the procedures and use your results to complete the data table below.
	Position


	Horizontal Distance On Track (cm)
	Height

(m)
	Speed

(m/s)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	


3. Using two different colored pencils, graph both the height and speed of the marble, at each of the 7 points along the track, using the graph provided. Use the graph to answer the following questions:


a. Look at the speed of the marble. At which of the 7 locations is the speed nearly the 
same?  


b. Does the speed seem to depend more on the height or more on the direction the 


marble is traveling (uphill/downhill) 


c. Which line represents the changes in potential energy of the marble?


d. Which line represents the changes in the kinetic energy of the marble?


e. Where is the KE the greatest? Least?


f. Where  is the PE the greatest? Least?


g. Give one reason why the total amount of energy may not remain constant.


h. Describe the energy transformation taking place as the ball rolls down the hill.


i. Describe the energy transformation taking place as the ball rolls up the hill. 
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Uphill Battle

1. Read the instructions for setting up the lab.


a. Why do you have to pull the cart at a constant speed?


b. What is the mass of the cart? 

2. Complete the Data Table Below

	Slope of Ramp
	Final Height (m)
	Length of Slope (m)
	Force Required (N)
	Work (J)

	Vertical
	
	
	
	

	Steep
	
	
	
	

	Moderate
	
	
	
	

	Gentle
	
	
	
	


3. Answer the following questions:


a. What do you notice about the force that is required as the length of the ramp 


increases? 


b. What do you notice about the work that is done as the length of the ramp increases?


c. Each time the cart was raised to the same height above the table. Use this height and 


the mass of the cart to determine the Potential Energy of the cart at the top of the 


ramp.


d. Describe the energy transformation that took place in this activity.


e. If it still takes the same amount of energy to raise the cart, with or without the ramp, 


why do we say that ramps make it ‘easier’?

Windmill Power
1. After constructing your windmill, hold it in front of the fan and check that it will turn. Make sure that all of the fan blades are facing the same direction. Adjust the angle of the blades until the windmill spins continuously.

2. Add mass to the end of the paper clip until the clip rises at a slow, constant speed. Let the string out the whole way and measure the length. Use a stopwatch to time how long it takes for the mass to rise all the way to the top.


Mass: _______(kg)
     Height: ________(m)          Time: __________(s)


a. What is the WEIGHT of the mass?


b. What FORCE did your windmill apply?


c. How much WORK did the windmill do?


d. What was the POWER output of the windmill?


e. What could you change about the windmill in increase the power output? Why would 


that help? 


f. Based on the WORK done by the windmill, determine the POTENTIAL ENERGY of the 


mass at the top of its path?


g. When the windmill stops turning, the mass immediately falls back down. How fast is the 


mass moving just before it reaches the end of the string? 
