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Activity 39
Electromagnets


Electromagnets

Have you ever made a magnet with a nail, some wire, and a battery? This kind of magnet is called an electromagnet because it uses an electric current traveling through a wire to make the magnet. To make the electromagnet in this activity, a wire will be wrapped around the nail and then the wire will be connected to the ends of the battery.

OBJECTIVES

In this activity, you will

· Make an electromagnet using a steel nail, wire and a D battery.

· Measure the strength of the magnet as you wrap more wire around the nail.

MATERIALS

	computer with Logger Lite software installed

	Go! Link interface

	Vernier Magnetic Field Sensor

	nail

	piece of insulated wire 1 meter long

	D battery

	masking tape


Key Question

What will happen to the magnetic field of a nail if you wind more and more wire connected to a battery around it?

Hypothesis

When you wind a wire connected to a battery around a nail, the magnetic field will 
PROCEDURE


1.
Do the following to get the Magnetic Field Sensor ready for data collection: 

a. Make sure the Magnetic Field Sensor is connected to the Go! Link and that the 
Go! Link is connected to the computer. 

b. Set the switch on the sensor to the 6.4 mT setting. 

c. Tape the sensor to the tabletop with the white dot facing upwards. Be sure the dot is not covered with the tape.

[image: image11.png]




2.
Start Logger Lite on your computer.


3.
Open the file for this activity by doing the following:

d. Click the Open button, [image: image1.png]


.

e. Open the folder called “Elementary Science.”

f. Open the file called “39 Electromagnets.”


4.
Follow these steps to collect data: 

g. Hold the pointed tip of the nail over the white dot on the Magnetic Field Sensor with the pointed end of the nail touching the sensor. 

h. Click [image: image2.png]


. After the computer is done zeroing, the live readings on the screen should be very close to zero.

i. [image: image12.png]


Click [image: image3.png]


 and then click [image: image4.png]


. 

j. In the box that appears on the screen, type 0, for 0 winds of wire, then click [image: image5.png]OK




.


5.
Leaving about 10 cm of wire free to connect to the battery, wrap the wire around the nail 10 times, starting at the flat end. Use this drawing as an example. 


6.
Now, do the following to make and test your circuit:

k. [image: image13.jpg]


Hold the ends of the wires so they touch the ends of the battery, making a circuit. 

l. Hold the tip of the nail over the white dot on the sensor. 

m. If the reading is positive, such as "0.02 mT", then you have the wires touching the battery correctly. Tape the negative end of the wire to the negative end of the battery. 

n. If it reads negative, such as "-0.02 mT", switch the wires around to get a positive reading and tape the negative end of the wire to the negative end of the battery.


7.
Collect data with 10 winds of wire around the nail.

o. Hold the nail tip over the white dot. Each time you place the nail on the sensor, it is important to hold the nail vertically with the point touching the white dot. 

p. Touch the positive end of the wire to the positive end of the battery.

q. Look at the magnetic field strength values on the screen. When they are constant (stay the same for a few seconds), click [image: image6.png]


 and enter 10 for the number of winds of wire. Tip: If the readings are at 0, or very close to 0, check the connection between the wire and the battery. It is likely that they are not touching completely.

r. After you have clicked [image: image7.png]


, disconnect the wire from the positive end of the battery. If you leave it attached, the wire can get very hot and the battery will be drained.


8.
Wrap the wire around the nail 10 more times, for a total of 20 winds. Place the nail tip over the white dot, touch the positive end of the wire to the positive end of the battery, and click [image: image8.png]


 when the readings are constant (stay the same for a few seconds). Enter 20 for the number of winds of wire.


9.
Repeat Step 8 for 30 turns, 40 turns, and 50 turns. When you finish 50 turns, click [image: image9.png]


 to end data collection.


10.
When you are done collecting data, click the Examine button, [image: image10.png]


, to look at your data. Record the magnetic field strength values for zero through 50 winds in the Data Table on the next page.

	Data Table

	Number of winds
	Magnetic field strength

	0 winds
	mT

	10 winds
	mT

	20 winds
	mT

	30 winds
	mT

	40 winds
	mT

	50 winds
	mT


ANALYZE YOUR DATA


1.
Was you hypothesis correct? Use your data to explain.

2.
Why is it important to keep the nail in the same position each time when making measurements of the magnet’s strength?



Good job!!
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