Title: Gone for Now but Not Forever!

Materials: 

1 metre uninsulated 18 to 22-gauge copper wire

10d nail

Battery

Metal paper clip

Safety Considerations: 

This experiment is fairly safe although students should be careful using wires and nails as they have pointed ends.  It has been recommended that a battery with low voltage be used as it can be harmful.  Another consideration would be that the battery warms up at times and may become too hot for some people to handle therefore being cautious is recommended.  

Curriculum Fit:

This experiment lines up with the Manitoba Middle Years Specific Learning Outcome of:

6-3-12 (GLO: C2, D4)

It states that students will demonstrate that an electric current can create a magnetic field using a simple electromagnet constructed in class.

Reasoning for choosing this topic and narrative:

I chose this topic as the concept of creating a magnetic field can be difficult for students to grasp.

Through this experiment, students will see how an electromagnet is created although it is equally important that they understand how the magnetic field is created.

Through this narrative I want to show students the relevance in using an electromagnet, because often times, students do not see why and how an experiment created in the classroom is used in real life.  Through the activity that follows the narrative, I believe that it is important that students explore the ways in which electromagnets are used in everyday life and on a larger scale.

Gone for Now but not Forever!

Andy and Meredith had been friends since they were toddlers.  Together, they did everything from studying, going to the movies to going on glamorous adventures in the town where they lived.  That day, Andy wanted to do something different.  He had told Meredith that he had planned a top secret excursion and that they would be leaving immediately.

Andy was staying with Meredith’s family as his parents were visiting an old friend in the city.  He grabbed his back pack out of the guest room and told Meredith to wear her sneakers.  As they left the house, Andy explained that they had to stop at his house to pick something up.

“Where are we going and what do you need from your house?” Meredith asked curiously. 

“You’ll just have to wait and see.  Stay here,” Andy directed as he unlocked the door to let himself in.

Meredith waited on the door step wondering what Andy had to pick up.  For as long as she had known Andy, Meredith had trusted his every decision and knew that he was always good at brewing up adventures full of fun.  Andy returned and the pair set out towards cottage country, an area near the west side of the town where the townspeople and city dwellers owned summer cottages.

After an hour of hiking, Andy and Meredith arrived at Andy’s family cottage.  Andy dug in his pocket and pulled out a set of keys.  As he played around with the lock, he dropped the keys at the doorstep.  As he bent down to retrieve them, he let out a gasp.

“What is it?” Meredith asked with a worried face.

“The keys!  They fell into the crack between the ground and the staircase.  Oh great!  What am I going to do?  My parents are going to be so upset,” Andy sounded alarmed.

“Well, if you can’t reach them, don’t worry about them.  We can come back tomorrow with a spare set.  We can even make copies of the set so your parents don’t even have to know.  Don’t worry Andy.”  Meredith tried to reassure her friend.

“Well that would be a wonderful idea if we actually had a spare set.  My dad already lost the original set on our fishing boat.  He is not going to be pleased with me.  If we have to change the locks I will probably have to pay for it and that means getting a summer job,” Andy explained.

“Worst things have happened.  I wouldn’t worry so much,” Meredith replied.

“You don’t understand.  This was the summer I was waiting for, remember?  This is my chance to go to Camp Vyton.  I don’t want to have to wait another year,” Andy sounded defeated.

“Camp Vyton?”  Meredith inquired.

“You know, it’s the science camp in the city.  It’s a two week camp where you experiment and learn about some pretty cool science innovations.  I’ve been waiting for the summer when I was old enough to attend.  Maybe we can get them out!” Andy got down on his hands and knees to search.  “I can see them!  But I definitely can’t reach them, can you pass me a stick?”  

Meredith found a long branch and passed it to Andy.  Andy started trying to scoop the keys out with the help of the stick but after twenty minutes it was clear that it wasn’t going to work.  “That’s it, they’re gone for good!” Andy said sadly.  

 “Let’s go back to my place, maybe my mom can help.  She’s always helpful in a sticky situation, let’s go,” Meredith directed Andy who began to follow reluctantly.

After explaining the scenario to her mom, Cathy, Meredith and Andy waited for a response.  “Well, the two of you should know better than to go to your parents’ cottage while they’re away, but I think we can solve the problem.  We’re going to make something that will help us out,” Cathy said enthusiastically.

“Yeah, but how will it help us get the keys?”  Meredith asked in a confused tone.

“I’ll show you,” Cathy replied as she went into the kitchen.

Cathy retrieved a D-sized battery out of a drawer.  She then went to a closet and took out a long nail and a copper wire.  Finally, she took a few paper clips from her briefcase before returning to the two teenagers.  “Now, we will build this thing, watch closely,” Cathy instructed. 

Cathy coiled the copper wire around the nail, making sure to leave a long piece of wire at one end.  She then took the end of the long piece of wire and connected it to the battery terminal.  She placed the paper clips on the counter in front of them and asked, “Well, what do you think is going to happen when I bring the tip of this nail in contact with these paper clips?” 

Make a prediction and then perform the demonstration

“I have no idea,” Meredith answered.

“Well won’t the nail become magnetized and attract the paper clips to its tip?”  Andy inquired.

“That’s absolutely right Andy,” Cathy started, “when the copper wire is wrapped around an iron core, the nail in this case, it becomes an electromagnet.  The electromagnet becomes energized by the battery and creates a magnetic field just like that of a permanent magnet.”  Cathy then pointed the tip of the nail towards the paper clips and as she did so, the paper clips started to rise.

Draw a picture of the device below.

“Wow, that’s pretty cool mom!” Meredith exclaimed.  “Now let’s go get those keys.”

An hour and a half later, the trio returned with the keys in hand.  “Thank you Cathy, you really saved me from a horrible summer of ice cream scooping.  That electromagnetic action was amazing!”  Andy said graciously.

“It was my pleasure Andy, I just hope that you will ask your parents’ permission before taking their cottage keys again,” Cathy replied vibrantly.

“Will do,” Andy replied.

Explain how the electromagnet works.

 Andy proceeded to turn to Meredith.  “That was awesome!  I can’t believe we actually got the keys out with that thing!”  Andy said as he sat down.

“I know!  I wonder what would happen if we used a bigger nail... or a thicker wire!  What do you think?  Meredith exclaimed.  “We could change other factors too!”

“Let’s do it!” Andy replied vibrantly.

Carry out a fair test to determine if:

1) To see if changing certain elements or factors would affect the strength of the electromagnet.

Use the following planning grid to help you plan the investigation.

What will I change?

What will I keep the same?

	
	
	

	
	
	


What and how will I measure?

Record the outcomes of your investigation in a chart.

	Material Tested
	Observations and Measurements

	
	

	
	


Draw a conclusion based upon your findings.

Complete the story about Andy and Fred based upon what was learned from the investigation.

Summary Questions:

1. What materials were needed in order to create an electromagnet?  What were you able to do with the electromagnet?

2. How can you strengthen the force of the electromagnet?

3. What other factors or elements might affect the results from this experiment?

4. In your own words, explain how the electromagnet works.

5. Where are electromagnets used in the world?
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