Marc Daniels
11th/12th grade Physics

Magnetism Unit Plan

Goals/Objectives

· This is a branching topic that will first introduce students to the concept of magnetism.

· Students have already done a magnetism lab earlier in the month, so some of the concepts will be a recap.

· Students will learn how we use magnetism in our everyday lives.

· From their knowledge they will develop concepts that connect magnetism and electric current (electric fields)

· The primary goal is to show the interconnectedness between topics

Day 1: An Introduction into magnetism

· Apple Problem: A 30 V source contains three resistors: R1 = 15 Ohms, R2 = X, and R3 = 10 Ohms. When the total current in the circuit is 6 A, what is the resistance of the second resistor?

· Magnets: Permanent and Temporary
· Magnets have been incorporated into our lives as compasses, electric motors, and even computer hard drives depend on the magnetic affects of electric current.

· If you suspend a magnet by a thread, it will align itself with the magnetic properties of the earth

· The earth has a magnetic field, however our north pole is a magnetic south, and our south pole is a magnetic north.

· This alignment shows that the magnet itself is polarized; meaning it has two distinct and opposite ends.

· Similar to the ideas in charge, when like poles meet they repel one another, and when opposite poles meet, they attract one another. (show using demonstration, and possibly ask students first what will happen?)

· If a magnet is broken, it still contains both polarities.

· A magnet has been broken, but no one has succeeded in creating a separate north and south pole. (monopole)

· Magnets also attract other objects, and either end can attract a metal object (most)

· For example (using big big magnet) the piece of metal touching the magnet becomes polarized and attracts other objects. Why is this??

· When you take the magnet away, the object begins to lose its magnetic properties

· THIS IS A TEMPORARY MAGNET

· There are also Permanent magnets

· These are carried about in the same way, but permanently keep the magnetism/ magnetic properties.

· In similarity to electric fields, there are also magnetic fields. 

· Like when you have like poles repel, and opposite poles attract, there are forces between the poles that occur.

· The magnetic fields are vector quantities that exist in a region in space where a magnetic force occurs.

· The field lines can be shown using simple iron filings (include demonstration)

· These lines serve as a model, to visualize the field. The number of field lines that pass through a surface is called the magnetic flux.

· The magnetic flux is most concentrated at the poles, where the magnetic field is the strongest.

· The field lines go out from the north end, into the south end and the lines go through the magnet to form closed loops (page 646)

· What would the fields be like when you have two like poles near one another, or when you have two opposite poles near one another? (page 647)

· Electromagnetism and the Right Hand Rule

· The magnetic forces are perpendicular to the flow of current, and when no current exists, there are no magnetic forces. 

· Explain the experiment that was done to show this

· The right hand rule is a method that we can use to determine the direction of the magnetic field relative to the conventional direction of the current.

· Your thumb points in the direction of the current, and you fingers show the orientation of the magnetic field

· Examples:

· The Magnetic Field Around a Coil

· A current in a loop of wire can form a magnetic field

· A long coil wire consisting of many loops is called a solenoid. (the field in each loop creates a stronger field)
· There are also electromagnets…or a magnet that is created when current flows through the coils.

· The strength of the field is proportional to the current in the coil

· Increasing the number of loops increases the magnetic field

· This can also be done by placing an iron rod or core inside the coil.

· In this case we can use the second-right hand rule to determine the direction of the field produced by an electromagnet relative to the flow of conventional current.

· Your fingers go in the direction of the current, and your thumb will point to the north pole of the electromagnet.

· Some History of Magnetism

· Our magnetic north and south poles have changed throughout the years

· Our magnetic poles have reversed

· Done by studying the seafloor, much of the floor contains the magnetic properties of the past

· Once the floor cools, it holds onto the magnetism of the area

· There are also domains:

· Each electron in an atom acts like a tiny electromagnet. 

· When the magnetic fields of the electrons in a neighboring group of atoms are aligned in the same direction, you get a group called a domain.
· They may point in several directions, but when placed in a magnetic field, the domains tend to align with the external magnetic field.

· Show example on page 651.

Recap and introduce the forces caused by magnetic fields

Day 2: Forces Caused By Magnetic Fields (Taking the theoretical into applicable/ equations)
· Apple Problem: Draw the Magnetic Field for the magnet drawn below..

· Apple Problem:

· Reintroduce the First Right Hand Rule

· The Magnetic Field Around a Coil

· A current in a loop of wire can form a magnetic field

· A long coil wire consisting of many loops is called a solenoid. (the field in each loop creates a stronger field)

· There are also electromagnets…or a magnet that is created when current flows through the coils.

· The strength of the field is proportional to the current in the coil

· Increasing the number of loops increases the magnetic field

· This can also be done by placing an iron rod or core inside the coil.

· In this case we can use the second-right hand rule to determine the direction of the field produced by an electromagnet relative to the flow of conventional current.

· The Force On Currents

· Speakers

· Galvanometers

· The Force on a Single Charged Particle

