A mass spectrometer, sketched below, is a device used to separate different ions. Such ions with a well-defined velocity vo enter through a slit into a region of uniform magnetic field B, where they follow a semicircular path until they strike the detector slit above the entry slit. The distance between the entry and the detector slits is d = 1.40 m. 

Answer:[image: image1.wmf]

 [image: image2.wmf]S

ubmit All Answers





In the figure below, the bottom wire carries a current of 5.9 A. The current of the upper wire is directed in the opposite direction, and the total magnetic field at point p1 is zero.
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2. [1pt]
What is the current in the top wire?
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NOTE: HINT FOR THE CORRECT AREA With a "very long" solenoid the magnetic field is contained ONLY within the cross-section area of the solenoid! THUS, the change in magnetic flux is occurring ONLY for the area of the solenoid! 

A very long solenoid with a circular cross section and radius r1= 2.30 centimeters with ns= 230 turns/cm lies inside a short coil of radius r2= 3.60 centimeters and Nc= 50 turns. 
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3. [1pt]
If the current in the solenoid is ramped at a constant rate from zero to Is= 1.40 Amperes over a time interval of 64.0 milliseconds, what is the magnitude of the emf in the outer coil while the current in the solenoid is changing?
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4. [1pt]
A charged particle is moving perpendicularly to a magnetic field B. Fill in the blank indicating the direction for the quantity missing in the table. 
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(If your three answers from top to bottom are +z, -x, -y, then enter: +z-x-y in the computer). Use the diagram on the upper left for the directions of the various axes.
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5. [1pt]
Which of the following statements for magnetism are true? (Give ALL correct answers, i.e., B, AC, BCD...)

A) B does work on a charge only when the charge has a velocity component perpendicular to B.
B) B acts only on charges at rest.
C) B does work on a charge only when the charge has a velocity component parallel to B.
D) The earth's B-lines are parallel to the earth's surface at all points.
E) Unlike magnetic poles attract.
F) The magnitude of earth's B is about 1E-4 Tesla.
G) For a bar magnet, the B-lines exit through the N pole and return through the S pole.
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