Phys 105 Homework for Monday, September 18, 2006.

Name_______________________

[1] A long current-carrying wire points INTO THE PAGE, as indicated below. As we have discussed in class, this current produces a magnetic field. Sketch the magnetic field produced by this current.
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[2] A current-carrying wire is wrapped around a nail to form an electromagnet, as shown below. Label which side of the nail becomes North, and which side becomes South.





[3] A student has three metal bars and a coil of wire wound around a nail and attached to a battery. Each of the three metal bars might belong to one of the following categories: (i) permanent magnets, (ii) ferromagnetic objects that are not permanently magnetized, or (iii) objects made of nonmagnetic materials.

The bars and coil are numbered 1 through 4. The ends of each of these four objects are labeled A and B. The middle of each object is labeled m. You may assume that if a bar is a permanent magnet, its poles are at its ends.

With the current flowing through the coil of wire, the student makes the following observations:

· End A of Bar 1 attracts End A of Bar 4

· End A of Bar 2 does not interact with the middle (m) of Bar 4

· End A of Bar 3 repels End B of Bar 4

(a) Is Bar 1 a permanent magnet? If it is not possible to tell, to which category or categories could it belong? Explain your reasoning.

(b) Is Bar 2 a permanent magnet? If it is not possible to tell, to which category or categories could it belong? Explain your reasoning.

(c) Is Bar 3 a permanent magnet? If it is not possible to tell, to which category or categories could it belong? Explain your reasoning.

(d) How would End A of Bar 1 interact if it were brought near End B of Bar 4? If it is not possible to tell, what are the possibilities? Explain your reasoning.
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