
Name: ________________________________________Date: __________Period: _________ 

EES: Unit 4-Magnetism and Electricity (33pts total)  

 

Introduction: 

Magnetism is a force created by electricity. When a thing has more electrons than it has protons, it 

has a negative charge. If it has more protons than electrons, it has a positive charge. If you put two 

things with negative charges near each other, they push apart from each other, and so do two 

things with positive charges. But a positively charged thing will pull toward a negatively charged 

thing. We call this pulling and pushing "magnetism." 

 

We saw in class that electric current traveling through a wire created a magnetic field that 

interacted with the magnet in a compass and caused it to turn.  It turns out that you can affect the 

strength of an electromagnet by changing the number of loops in the wire or even changing the 

voltage provided to the system.  Today we are going to investigate the strength of an 

electromagnet by the later.  We will be changing the number of batteries (voltage) supplied to the 

system and will be measuring the how many paper clips can be picked up by our electromagnet. 

 

Part I: Identifying Variables 

 

Independent Variable:  ___________________________________ 

 

Dependent Variable:   ___________________________________ 

 

Variables Held Constant (5): ___________________________________ 

     ___________________________________ 

     ___________________________________ 

     ___________________________________ 

     ___________________________________ 

 

Problem:______________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

Hypothesis:___________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

 

 

 

http://www.historyforkids.org/scienceforkids/physics/electricity/index.htm
http://www.historyforkids.org/scienceforkids/chemistry/atoms/electron.htm
http://www.historyforkids.org/scienceforkids/chemistry/atoms/proton.htm
http://www.historyforkids.org/scienceforkids/physics/electricity/index.htm


Part II: Investigation 

 

Materials:  

4 D-cell batteries 

Battery case 

Iron nail with wire wrapped around it 

(electromagnet) 

2 wires with alligator clips 

Small paperclips 

 

Procedure: 

1. Gather and organize all materials. 

2. Insert one D-cell battery into the battery case 

3. Using the alligator clip, attach one wire to the screw on 

the battery case located by red dot.  

4. Attach the other end of the wire (using the alligator clip) 

to one end of the wire that is wrapped around the iron 

nail (electromagnet).   

5. Repeat steps 3 and 4 with the additional wire so that 

your connections make a continuous conducting path of electrical components (refer to 

Figure 1) 

6. Place your paperclips into a plastic container which should be placed on a nonmagnetic 

surface  

7. Place your electromagnet into the plastic container of paperclips for 5 seconds.  

8. Carefully lift the electromagnet out of the container and place it into an empty plastic 

container.  

9. Disconnect the electromagnet by breaking the circuit (disconnecting a wire).  

10. Count the number of paperclips picked up by the electromagnet and document this 

quantity in your data table. 

11. Repeat steps 6-9 two more times. 

12. After completing three trials using one D-cell battery calculate the average number of 

paperclips picked up. 

13. Repeat steps 7-11 for 2 D-cells, 3 D-cells, and 4 D-cell batteries.  

14. Using your data table depict this information graphically.  

Relationship between Voltage and Number of Paper Clips Picked Up 

Number of 

Cells 

(Voltage) 

Trial 1 Trial 2 Trial 3 Trial 4 Average 

1 (1.5v)      

2 (3.0v)      

3 (4.5v)      

4 (6.0v)      

 

     Figure 1 



Part III: Graphing (12pts) 

Directions: Graph your results using your data table and corresponding rubric. 

 Student      Teacher 

 

 

 

 

 

 

 

       Total        _________   _________ 

 

Part IV: Analysis (3pts each) 

1. Explain how adding more batteries affect the circuit (current/voltage).  Support your 

response with data. 

 

 

2. Describe what happens to the number of paper clips as you add more batteries.  Be as 

specific as possible in discussing this. 

 

 

 

 

3. Was your hypothesis correct?  How do you know? 

 

 

An appropriate type of graph is used 0  1    2     0  1    2     

Appropriate starting points and intervals are used for each 

axis 

0  1    2     0  1    2     

There is a title for the graph, which clearly states the 

relationship between the axes 

0  1    2     0  1    2     

Axes are clearly labeled 0  1    2     0  1    2     

The independent variable is put on the X axis and the 

dependent variable is placed on the Y axis 

0  1    2     0  1    2     

The data is plotted accurately and the graph is presentable 0  1    2     0  1    2     



 

4. Why does adding more batteries do this? 

 

 

 

 

5. What does adding more batteries to a circuit do to the current in the circuit? 

 

 

 

 

 

 

6. Based upon the last question, what is the relationship between current and magnetism? 

 

 

 

 

7. If you were asked to graphically represent the relationship you just identified with a 

simple line, what your graph look like? 

 

 

 

 

 



 

 

 


