Physics 4B


Conceptual Questions: Sources of Magnetic Fields

1. The current-carrying wire shown below has a current pointing out of the plane of the page (+z). In which direction is the magnetic field created by the current flowing in the wire pointing at position  A.
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towards the right side of the page (+x)increases
B. towards the left side of the page (-x)
C. towards the top of the page (+y)
D. towards the bottom of the page (-y)
E. none of the above
The following applies to questions 2 and 3. Consider the following configurations of current carrying systems.

A. A circular loop of wire.

B. A long straight wire.

C. A long cylinder.

D. A wire of length L.

E. A loop of wire in the shape of a square.

F. A semicircular wire.

G. A long solenoid.

H. A long cylinder of radius R with a coaxial cavity of radius R/4.

I. A toroid consisting of closely spaced wires.

2. Suppose you were to calculate the magnetic field due to these configurations. Could you apply the Biot-Savart law for each configuration? Explain your response.

3.  Could you apply the Ampere’s law for each configuration? Explain your response. 

4.  SEQ CHAPTER \h \r 1We have already discussed that magnetic forces do no work. We know that the force between two parallel wires carrying equal current in the same direction is attractive. How is work done on these wires as they move toward each other?

5. The generalized version of Ampere’s law is valid

A. when there is a high degree of symmetry.

B. when is no symmetry.

C. when current is constant.

D. when the magnetic field is constant.

E. In all the above situations.

6. Consider the following systems:

i. A rectangular wire carrying current I in a uniform magnetic field that is perpendicular to the plane of the loop.

ii. A rectangular wire carrying current I in a uniform magnetic field that is parallel to the plane of the loop.

iii. A rectangular wire carrying current I placed near a long wire carrying current Io that is in the plane of the rectangle and parallel to one of its sides.

Describe the force and the torque acting on the rectangular wire in case i.

Describe the force and the torque acting on the rectangular wire in case ii.

Describe the force and the torque acting on the rectangular wire in case iii.

7.  SEQ CHAPTER \h \r 1A current-carrying, rectangular coil of wire is placed in a magnetic field.  The magnitude of the torque on the coil is not dependent upon which one of the following quantities?
A. the magnitude of the current in the loop 

B. the direction of the current in the loop 

C. the length of the sides of the loop 

D. the area of the loop 

E. the orientation of the loop

Four infinitely long wires are arranged as shown in the accompanying figure’s end-on view. All four wires are perpendicular to the plane of the page and have the same magnitude of current I=3.0A. The conventional current in the wire in the upper right-hand corner is directed into the plane of the page. The other conventional currents are out of the plane of the page. Answer the following two questions.
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8. What is 
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along path 1?

9. What is 
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along path 2?

10. Which of the following magnetic fields is physically possible? 

A. 
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C. 
[image: image5.wmf]T

i

x

B

)

ˆ

3

(

2

=

r


D. 
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E. 
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11. Electric current flows through a horizontal wire from left to right as shown in the accompanying diagram. Which option best represents the direction of the magnetic field at P?
A. [image: image15.png]O




into the page
B. out of the page
C. to the right of them page
D. toward the top of the page
E. toward the bottom of the page.

12. The conventional current I in a long straight wire flows in the upward direction as shown in the figure to the right. (Electron flow is downward.) At the instant a proton of charge +e is a distance R from the wire and heading directly toward it, the force on the proton is:
A. [image: image16.png]-0
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 toward the wire

B. 
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 upward (in the same direction as I)

C. 
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 downward (in the opposite direction as I)

D. 
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 upward (in the opposite direction as I)
E. 
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13. A very long wire is bent into a shape of a hairpin carrying current I=50.0A. A portion of this wire consists of semicircle as shown below. Approximate the magnitude of the magnetic field at the center, P, of the semicircle of radius R=1.0cm.

A. zero

B. 2.57x10-3T

C. 6.28x10-3T

D. 5.76x10-3T

14. Shown below are several situations with two wires with currents of 2 A flowing out of (•) or into (X) the page. Rank the magnetic field at point P from greatest to least. Count a downward pointing field as negative and upward as positive. You may assume that each wire or point of interest is separated by the same distance from the adjacent items and that each situation is independent of all others.
              [image: image13.emf]
Greatest 1 _____ 2 _____ 3 _____ 4 _____ 5 _____ 6 _____ 7 _____ Least
Or, the magnetic field is the same in all cases. _______
Or, the magnetic field is zero in all cases. _______
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