Phys 105 Homework for Wednesday, September 13, 2006.

Name_______________________

[1] Suppose that you were given 40 small, identical block magnets.
Show how you could construct two larger magnets (20 magnets each) of the same size (each two magnets wide, five magnets long, and two magnets high) that have different strengths. Base your answers on the experiments and discussions in lecture.
[2] A “Dip Needle” is a compass possessing a needle that is free to rotate in all directions, much like the ‘magnaprobe’ that I have been using in lecture. That is, unlike a traditional compass, the Dip Needle can point ‘up’ and ‘down’ as well as swinging laterally. The goal of this problem is to predict the behavior of a Dip Needle at different positions on the earth’s surface.
To a high degree of accuracy, we can think of the earth as one large bar magnet. That is, its magnetic field looks very much like that of a ball that has a bar magnet embedded within it. 
Using this idea and your knowledge of the magnetic field of a bar magnet, predict how the Dip Needle would orient itself:

(a) at the pole of the earth in the Arctic.
(b) at the pole of the earth in the Antarctic.

(c) halfway between the magnetic poles of the earth.

