Practice Questions

	Multiple Choice
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1.

The pointer on a compass is the north pole of a small magnet. If a compass were placed next to a bar magnet, as shown above, in what direction would the pointer point?

(A)
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(B)
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(C)
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(D)
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(E)
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	2.

	A positively charged particle in a uniform magnetic field moves in a circular path in the clockwise direction, parallel to the plane of the page. In what direction do the magnetic field lines point?


		(A)

	Out of the page


		(B)

	Into the page


		(C)

	To the left


		(D)

	To the right


		(E)

	In a clockwise pattern parallel to the plane of the page



	


		
	3.

	What should one do to maximize the magnitude of the magnetic force acting on a charged particle moving in a magnetic field?


		  I. Maximize the strength of the magnetic field
 II. Minimize the particle’s velocity
III. Ensure that the particle is moving in the same direction as the magnetic field lines


		(A)

	I only


		(B)

	I and II only


		(C)

	I and III only


		(D)

	II and III only


		(E)

	I, II, and III
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	4.

	What is the magnetic force experienced by a negatively charged particle of 1.0 C that is moving upward at a velocity of 2.0 [image: image8.png]


 103 m/s in a magnetic field of strength 4.0 [image: image9.png]


 10–4 T, directed into the page?


		(A)

	0.8 N to the left


		(B)

	0.8 N to the right


		(C)

	2.0 [image: image10.png]


 10–7 N to the left


		(D)

	2.0 [image: image11.png]


 10–7 N to the right


		(E)

	5.0 [image: image12.png]


 106 N to the left



	


		
	5.

	A charged particle is moving in a circular orbit in a magnetic field. If the strength of the magnetic field doubles, how does the radius of the particle’s orbit change?


		(A)

	It is quartered


		(B)

	It is halved


		(C)

	It is unchanged


		(D)

	It is doubled


		(E)

	It is quadrupled



	


		
	6.

	Which of the following is not a possible trajectory of a charged particle in a uniform magnetic field?


		(A)
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		(B)
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		(C)
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		(D)
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		(E)
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	7.

	A positively charged particle of 2.0 C moves upward into an area where both a magnetic field and an electric field are acting. The magnetic field has a magnitude of 4.0 [image: image19.png]


 10–4 T and the electric field has a magnitude of 0.1 N/C. At what velocity must the particle be moving if it is not deflected when it enters this area?


		(A)

	4.0 [image: image20.png]


 10–3 m/s


		(B)

	125 m/s


		(C)

	250 m/s


		(D)

	500 m/s


		(E)

	The particle will be deflected to the left regardless of its velocity



	


		
	8.

	A current-carrying wire in a magnetic field is subject to a magnetic force. If the current in the wire is doubled, what happens to the magnetic force acting on the wire?


		(A)

	It is quartered


		(B)

	It is halved


		(C)

	It is unchanged


		(D)

	It is doubled


		(E)

	It is quadrupled
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	9.

	Two wires carry current in opposite directions. Which of the following graphs represents the magnetic force acting on each wire?


		(A)
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		(B)
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		(C)
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		(D)
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		(E)

	There is no net force acting on either wire
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	10.

	A current-carrying wire passes through a uniform magnetic field, as shown above. At which point is the magnetic field the strongest?


		(A)

	A

		(B)

	B

		(C)

	C

		(D)

	D

		(E)

	The magnetic field strength is uniform throughout



	


Free Response
[image: image27.jpg]11. (1) Find the direction of the force on a negative charge for
each diagram shown in Fig. 20-51. where v (green) is
the velocity of the charge and B (blue) is the direction of
the magnetic field. (& means the vector points inward.
© means it points outward, toward you.)
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[image: image28.jpg]12. (I) Determine the direction of B for each case in
Fig. 20-52, where F represents the maximum magnetic force
on a positively charged particle moving with velocity v.
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[image: image29.jpg]7. (1) The force on a wire is a maximum of 6.50 % 107>N
when placed between the pole faces of a magnet. The
current flows horizontally to the right and the magnetic
field is vertical. The wire is observed to “jump” toward the
observer when the current is turned on. () What type of
magnetic pole is the top pole face? (b) If the pole faces
have a diameter of 10.0 cm. estimate the current in the
wire if the field is 0.16 T. (¢) If the wire is tipped so that it
makes an angle of 10.0° with the horizontal, what force will
it now feel?





[image: image30.jpg]35, (IT) A long horizontal wire carries 22.0 A of current due
north, What is the net magnetic field 20.0 em due west of the
wire if the Earth's field there points north but downward.
37° below the horizontal, and has magnitude 5.0 x 107 T?
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