Magnetism Review Questions

Due on Thursday.  For all question except #3, complete the answers on a separate sheet of paper.  Fill out the table for #3 on this sheet, and staple to your work on the other sheet.

1.  Draw the magnetic field lines for two parallel wires carrying equal currents into the page.

2. Draw the magnetic field lines for two anti-parallel wires carrying equal currents.

3. Find the direction of the missing quantity and complete the following table:
	
	Charge velocity
	Magnetic field
	Force

	a.
	Down
	
	Right

	b.
	Right
	Down
	

	c.
	Left
	
	Up

	d.
	Down
	Up
	

	e.
	Right
	Right
	

	f.
	Away from you
	
	Right

	g.
	
	Left
	Towards you

	h.
	
	Up
	Left



4. An electron is shot along the axis of a solenoid that carries current.  Will it experience a magnetic force?  Why or why not?

5. A tightly wound solenoid of length 30.0 cm is to produce a magnetic field of 2.26 x 10-3 T along its axis when a current of 15.0 A flows in it.  If the radius of the solenoid is 12.0 cm, what length of wire is required to make the solenoid?

6.  (
2.0 A
3.0 A
)Two parallel wires a distance of 20.0 cm apart carry currents of 2.0 A and 3.0 A as shown below:





a. At which points is the magnetic field zero?

b. How would your answer change if the direction of the 3.0 A current were reversed?

7. A high-tension electricity wire running along a north-south line carries a current of 3000.0 A.  If the magnetic field of the earth at the position of the wire has a magnitude of 5.00 x 10-5 T and makes an angle of 30.0° below the horizontal, what is the force experienced by a length of 30.0 m of the wire?

8. A tightly wound solenoid is to be made with wire from a fixed quantity (mass) of copper.  It will then be connected to a source of fixed potential difference.  How should the solenoid be made in order to produce the largest magnetic field?

9. The maximum household current in a wire is about 15 A.  Assume that this current exists in a long, straight, horizontal wire in a west-to-east direction.  What are the magnitude and direction of the magnetic field the current produces 1.0 cm directly below the wire?

10. In a mass spectrometer, a singly charged ion having a particular velocity is selected by using a magnetic field of 0.100 T perpendicular to an electric field of 1.0 x 103 V/m.  A magnetic field of this same magnitude is then used to deflect the ion, which moves in a circular path with a radius of 1.2 cm.  What is the mass of the ion?
