
Exploring Magnetic Fields: Activity 6
Exploring the Magnetic Field Produced by a Current Carrying Loop or Coil

Name:______________________		Date:____________			Period:_____

Hypothesis:  A current carrying loop will produce a magnetic field that is proportional to the number of loops and directed along the central axis of the loops.

Guiding Questions: 
Introduction:  You have explored the magnetic field created by a current carrying straight conductor.  In this activity you will investigate the magnetic field produced when the wire is bent to form a loop or a coil (multiple loops).  
[image: ]






1. Use the right-hand rule that you learned from studying a current carrying straight conductor to predict the direction of the magnetic field lines both inside and outside of a current carrying loop.  Using the figure below, draw the field lines that you think might result from a current carrying loop.
[image: ]


2. [image: ]If you have ever looked at an electric motor, you may have noticed that they make use of many loops of wires at various locations.  Provide a hypothesis about the magnetic field that results from series of loops (i.e., a coil). 
[image: ]








Goals:
I. Characterize the magnetic field surrounding a current carrying loop.
II. Explore the vector addition of magnetic fields produced by many loops (i.e. a coil).

 
Instructions:
1. Design an experiment to characterize the magnetic field inside and outside a current carrying loop.  Use a battery, a wire, your smartphone magnetometer, and an object such as a large role of tape or a cup.  One or more loops can be created by wrapping the wire around the object that allows the phone to probe inside the loop.
a. Describe your experimental design below and include diagrams or photos as appropriate.








b. Provide a graph showing the magnetic field vs time for multiple conditions, including: 1) current off, 2) counterclockwise current, and 3) clockwise current.











2. Explore the field inside a coil with an increasing number of complete loops.  Twist the two sections of the wire nearby the loop to reduce the magnetic field produced by wire that is not part of the coil.
a. Include your data for magnetic field strength vs number of loops below.
	Number of Coils
	Magnetic Field Strength (μT)

	
	

	
	

	
	

	
	

	
	








Analysis and Discussion:

1. Based on your measurement of the magnetic field strength around a current carrying loop, draw a diagram indicating the magnetic field surrounding the loop.  You should include a diagram for both clockwise and counterclockwise current.













2. Graph the magnetic field strength vs the number of coils.


















a. What does your experimental data suggest about the relationship between the magnetic field strength and the number of coils?  







Extension Question: 

1. A power supply was used to control the current through a coil while a magnetometer was used to measure the magnetic field.  The graph of the magnetic field strength for a range of different currents is shown below.  The values of the magnetic field were determined by averaging the values for each time period where the current was constant using a spreadsheet.  The values of the magnetic field are provided in red.  Using a graphical approach, determine the relationship between the the magnetic field strength and current.  
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