Physics 4B


Conceptual Questions: Magnetic Fields

1. A proton is moving to the right in a magnetic field that points toward the bottom of this page.  As a result the direction of the force on the proton is directed,

A. into the plane of the page

B. toward the top of the page

C. out of the plane of the page

D. to the left

E. not enough information provided

2. Consider the proton in Problem 1. The work done by the magnetic field after the proton travels a certain distance to the right is

A. greater than zero

B. equal to zero 

C. less than zero
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Compared to the huge force that attracts an iron tack to a strong magnet, the force that the tack exerts on the magnet is
A. relatively small
B. equally huge
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The diagram below depicts iron filings sprinkled around three permanent magnets. Pole R is the same as poles
A. T and Y

B. T and Z
C. X and Y
D. X and Z
E. S,T, and Z
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A long straight wire conductor is placed below a compass. When the conventional current in the conductor is from south to north and large, the N pole of the compass:
A. remains undeflected

B. points to the south
C. points to the west.
D. points to the east.
E. points to the north.
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Two bar magnets are to be cut in half along the dotted lines shown to the right. None of the pieces are rotated. After the cut:
A. None of the halves will attract each other.

B. The two halves of each magnet will attract each other
C. The two halves of each magnet will repel each other.
D. The two halves of the top magnet will repel, the two halves of the bottom magnet will attract.
E. The two halves of the top magnet will attract, the two halves of the bottom magnet will repel.
7. Which of the following statements is false?

A. The magnetic force on a moving charged particle is always perpendicular to the velocity of the particle.

B. The torque on a magnet tends to align the magnetic moment in the direction of the magnetic field.

C. A current loop in a uniform magnetic field behaves like a small magnet.

D. The period of a particle moving in a circle in a magnetic field is proportional to the radius of the circle.

E. The drift velocity of electrons in a wire can be determined from the Hall effect.

8. A conducting slab carrying current I is placed in a magnetic field that points in the-x-dir as shown. As a result a Hall field is established in

A. xy-plane

B. xz-plane 

C. yz plane

D. a Hall voltage cannot be established in the geometry shown.

9. Two charged particles are traveling in circular orbits with the same speed in a region of uniform magnetic field that is directed into the page, as shown.  The magnitude of the charge on each particle is identical, but the signs of the charges are unequal.
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Which one of the entries in the table below is correct?



Mass Relationship
Sign of charge Q1
Sign of charge Q2

A. 
m1 = m2


+


 -

B. 
m1 > m2


 -


+

C. 
m1 < m2


 -


+


D. 
m1 > m2


+


 -

E. 
m1 < m2


+


 -


10. Describe the relationship between the magnetic moment (=IA) of an electron in an atom with its angular momentum.

11. Discuss the net force on a compass needle in a uniform magnetic field.

12. Describe the concept of the magnetic moment. What does it represent?

13. Discuss the torque on a current carrying loop of wire in a magnetic field. Consider the cases of uniform and non-uniform fields.

14. Discuss the similarities and differences between magnetic and electric field lines.

15. A permanent magnet can be used to pick up a string of nails, tacks, or paper clips even though these objects are not magnets themselves. Discuss how this is possible. 
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