IAPS Energy: Activity 54 “Drive a Nail”

Absent Work

Key Words:  Energy Transfer, Energy Transformation, Gravitational Potential Energy, Kinetic Energy, Potential Energy

Getting Started:

1.  In what forms, or types, does energy appear?

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

2.  Energy transformation describes the change from one type of energy into another type.  Energy transfer describes the transfer of energy from one object to another.
Procedure:

1. Read the Introduction and Challenge to Activity 54, “Drive a Nail,” in your Student Book on page D-8.

2. Look at the materials list below.  These are the materials that your classmates used in this activity.  The set-up of the activity is as shown in the picture on page D-10 of your Student Book.  

	Materials

	· 2 plastic tubes (one long and one short)

· 2 steel rods (one long and one short)

· 2 aluminum rods (one long and one short)

· 1 nail

· 1 foam block

· 1 metric ruler


3.  Your assignment is to design an experiment that will determine which combination of plastic tubes (long, short) and metal rods (long, short) transfers the most and the least energy to the nail. Points to consider:

· The nail will be stuck into a foam block.  You must determine how far into the foam block the nail should be.

· The rods will be dropped down the plastic tubes in order to transfer their energy to the nail in the foam block (as shown in the picture on page D-10).

· In order to conduct a reproducible experiment, the rods should be dropped the same way each time and the nail should be placed in the same depth.

· Think about how you will measure which combination transfers the most energy.

4. When designing your experiment, think about these additional questions:

· What is the purpose of your experiment?

· What variable are you testing?

· What is your hypothesis?

· What variables will you keep the same?

· What is your control?  

· How many trials will you conduct?

· Will you collect qualitative or quantitative data or both?  How will the data help you form a conclusion?

· How will you record the data?
5.  Look at the descriptions below of the rods and tubes used in this activity.  Watch the video link to see each of these materials.

http://www.youtube.com/watch?v=gQlyR7NGyOM
	
	Short Steel Rod
	Long Steel Rod
	Short Aluminum Rod
	Long Aluminum Rod
	Short Plastic Tube
	Long Plastic Tube

	Description 
	Heavy in mass
	Heavy in mass
	Light in mass
	Light in mass
	10 cm
	20 cm


6.  Record your hypothesis.

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

7.  Record your planned experimental procedure.

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

8.  Make a data table that has space for all the data you need to record during the experiment.

9.  When you return to class, obtain your teacher’s approval of your experiment.  You must conduct the experiment on your own time or obtain data from a lab partner who already did the experiment.  Then you need to complete this packet.

Analysis Questions:

1.  Which combination of tube height and rod mass transferred the most and least energy to the nail?  Explain the evidence you gathered to make this conclusion.
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

2.  Where was the rod located when there was the most:


a.  gravitational potential energy?


b.  kinetic energy?

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

3.  Do you think that all the energy from the rod transferred to the nail?  Describe any evidence that showed it did or did not.

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

4.  How do the following variables affect how much energy is transferred to the nail?


a.  Mass of the rod


b.  Height of the rod


c.  Shape of the rod

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

5.  In the situation shown on page D-11 of your Student Book, how much gravitational potential and kinetic energy does the block have at each position?

a.  When released from rest:



Potential energy = 100 J

Kinetic energy = __________  J


b.  Halfway down:



Potential energy = ___________  J

Kinetic energy = ______________  J


c.  Just before it hits:



Potential energy = 0

Kinetic energy = ____________  J
