Magnet Tower

Category: Physics: Magnetism
Type: Class Experiment, 1 hour

Materials:

1 | Block of wood (2 x 4 shown here)

” | 4" Dowel

Donut magnets that fit loosely on the dowel
Pencil

Ruler

Piece of aluminum wire or a can

Paperclips

Paper

Rubber bands

Plastic beads/buttons

== S oy

Tools:
Drill with bit 15/64” or %"

Sandpaper

Saw

Pencil

Ruler

How To:

e i

Handout one magnet to each student and ask if Let them test it with a number of materials.
they know what it is. Ask students to play around
with the magnet.
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Do magnets attract all types of metal? Test the Give the students a second magnet and ask them
magnet with different types of metal, such as to play with both magnets. Encourage students
nails, paper clips and soda cans. to make oberservations and ask questions.

Pay close attention to when the magnets pull or Cut a block of wood approximately 3.5” x 4”.
push on each other and other things, trying both Sand the edges.
sides of each magnet each time.

Cut approximately 6” of dowel. | How can we quickly find the centre point of the
Sand the dowel until smooth all over. block of wood without using a ruler?
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Drill a hole approximatelyt %2” deep in the | Hammer the dowel into the hole.
centre of the wood using a %" drill bit. Use a
15/64” drill bit for an even tighter fit.

Slide magnets onto the dowel. Look at how the magnets are positioned
Position them to repel each other. and the space between them.

Turn the block on it’s side and observe the
distance between the magnets. Why has the gap
between some of the magnets increased?

Fine Points:
— The magnets can be tested using more objects than listed above.
— Magnets can also be hung from threads and observed. The principle of a compass will be observed.
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Objectives:
During this activity students will:

1. Experiment and play with magnets.
2. Feel first-hand the force of magnets pushing and pulling.
3. Build a magnet tower.

Concepts Involved:
* Magnets attract, or pull, objects made with iron.
* Magnets have two poles named north and south.
* Like poles repel each other, and opposite poles attract.

Focus Questions:

1. What materials do magnets attract?

2. How do magnets behave when their south poles are touching? Will they attract or repel each other?

3. How do magnets behave when their poles are in opposite positions? Will they attract or repel each
other?

4. Canyou get a magnet to push on something that is not a magnet?

Elaboration:

Many magnets can be seen in daily life, in many shapes and sizes. They are on refrigerators and also in
speakers, telephones, doorbells, TVs and credit cards. The earth is a large magnet with north and south
poles

Magnets pull and push on each other, and pull on things made from iron, cobalt or nickel. Steel is a
common alloy of iron, so magnets pull on it too. But most things are not affected by magnets. Scientists
use the idea of a magnetic field to describe what happens when something is affected by a magnet. In
theory magnetic fields extend out to infinity in all directions, but in reality, the force drops off quickly so
they are only apparent near a magnet.

Magnets can be divided into two types: permanent and temporary. Permanent magnets create their own
magnetic field all the time. Temporary magnets do not have their own magnetic fields but can behave
like magnets when they are in the presence of a magnetic field. This phenomenon is called induction. You
can observe this by sticking a nail to a permanent magnet; the nail will be drawn to the magnet and also
exert a magnetic force to other nails that may in turn stick to it. It has become an induced magnet, and will
continue to act like a magnet until it is taken from the permanent magnet. The same thing happens if you
put a nail in the center of a coil of wire and run current through the wire: it will become a magnet as long
as the current is flowing. Sometimes when a temporary magnet has been placed in a strong magnetic field
it can become a permanent magnet.

Please note: to ask why magnets pull and push is not a question for science! The magnetic force is one of
the four fundamental forces of nature. Science works to describe, understand and predict how these
forces work. To ask why things are the way they are is a question for religion or philosophy, that is, one
that cannot be answered by observations and evidence by our five senses.

In our experiment, students play with two magnets and make observations. One observation that they
can make is that when they put one end of a magnet near the end of another magnet, they feel a pulling
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(attracting) force as the two ends stick together. They can also feel a pushing (repelling) force, as the two
ends push away from each other. In all magnets, like poles will repel each other, while unlike poles will
pull towards each other. It is these forces that are at work in our magnetic tower making the magnets
appear to levitate, or float above each other.

The observed differences in how the magnets spread out when the tower is vertical and when it is
horizontal are created by the effect of gravity. When the tower is vertical the lower magnets are closer
together because they’re holding up the weight of all the top ones. When it is turned horizontal, they all
separate at more or less equal distances since the earth’s gravity only pulls down and not sideways.

Links to k-12 CA Content Standards:

Grades k-8 Standard Set Investigation and Experimentation:

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a
basis for understanding this concept and addressing the content in the other strands, students should
develop their own questions and perform investigations.

Grades k-12 Mathematical Reasoning:

1.0 Students make decisions about how to approach problems:

1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information,
sequencing and prioritizing information, and observing patterns.

1.2 Determine when and how to break a problem into simpler parts.

2.0 Students use strategies, skills, and concepts in finding solutions:

1.1 Use estimation to verify the reasonableness of calculated results.

1.2 2.2 Apply strategies and results from simpler problems to more complex problems.

1.3 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and
models, to explain mathematical reasoning.

2.5 Indicate the relative advantages of exact and approximate solutions to problems
and give answers to a specified degree of accuracy.

3.0 Students move beyond a particular problem by generalizing to other situations:

3.1 Evaluate the reasonableness of the solution in the context of the original
situation.

3.2 Note the method of deriving the solution and demonstrate a conceptual
understanding of the derivation by solving similar problems.

3.3 Develop generalizations of the results obtained and apply them in other
circumstances.

Kindergarten Standard Set 1. Physical Sciences

Properties of materials can be observed, measured, and predicted. As a basis for understanding this

concept:

1.a. Students know objects can be described in terms of the materials they are made of (e.g., clay, cloth,
paper) and their physical properties (e.g., color, size, shape, weight, texture, flexibility, attraction to
magnets, floating, sinking).

Grade 2 Standard Set 1. Physical Sciences

The motion of objects can be observed and measured. As a basis for understanding this concept:

1.a Students know the way to change how something is moving is by giving it a push or a pull. The size of
the change is related to the strength, or the amount of force, of the push or pull.
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1.d. Students know tools and machines are used to apply pushes and pulls (forces) to make things move.
1.e. Students know objects fall to the ground unless something holds them up.
1.f. Students know magnets can be used to make some objects move without being touched.

Grade 4 Standard Set 3. Earth Sciences
Electricity and magnetism are related effects that have many useful applications in everyday life. As a

basis for understanding this concept:
3.e. Students know electrically charged objects attract or repel each other.
3.f. Students know that magnets have two poles (north and south) and that like poles repel each other

while unlike poles attract each other.
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