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Exam 3 .

Time Allowed: 2 hours »

Some Physics Constants:  electronic charge e=1.6x10"C
Coulomb constant k = 9.0x10° Nm%C?
Permittivity of free space & = 8.85x10™% C¥/Nm?
Mass of electron m.=9.11x10 kg
Mass of proton my = 1.67% 107 kg

Permeability of free space  po = 4nx10"T.m/A

1. The diagram shows a uniform magnetic field of 5.0T pointing into the paper, and a positive charge of
9.0nC traveling to the left at 7.0 kmy/s. Find the magnitude and direction of the magnetic force.
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2. Which of the following statements is not true regarding the magnetic line of force:

a) The arrow on the line of force indicates the direction of the magnetic field
DThe arrow gives the direction of the force experienced by a positive charge
(c) The line of force forms a closed loop
(d) Two lines of force cannot intersect each other

3. In a certain geographic location, the horizontal component of the earth’s magnetic field is 0.4G and
points in the direction of 20° E of N. Find the magnitude and direction of the force experienced by an

electron traveling west with velocity 2.5x10"m/s .
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[image: image2.png]4. A particle with charge 4.8x107°C and mass 8.4x107 kg travels on a circular path that is
perpendicular to 2 0.15 T magnetic field. How many revolutions does it complete in one second?
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5. A 60cm long wire carrying a 5-A current that runs northward is situated in a region where the
magnetic field is 0.4T and points east. Find the magnitude and direction of the magnetic force.
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6.
A long wire that carries a current / is bent into five loops as shown in the figure.
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If the observer could "see" the magnetic field inside this arrangement of loops, how would it appear?
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[image: image3.png]7. The diagram shows a metal rod weighing 20N suspended from the ceiling immersed in a magnetic field
pointing into the paper. It is observed that the tension on each wire is 12N. What must be the direction
of the current in the rod? Give reason to gpport your choice.
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8. A 9A current runs counter-clockwise in a loop of radius 0.5m. What is the magnitude and direction of
the magnetic moment?
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(a)7.1 A-m*> out of paper 9A = Ih -
(®) 7.14-m* in 10 paper = Qv TC<0~S‘)
(c) 49 A-m> out of paper N

(d) 494-m* into paper = 70 A

9. If the current loop of the previous problem is placed in a 2.0 T magnetic field directed to the right as
shown, how large is the torque it experiences? As a result of the torque, in which direction does the left
side of the loop move? 4
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10. Referring to the previous problem, if the loop is rotated about a vertical diameter through}j()" in 30ms,
how large is the average emf induced in the loop?
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11.
A charged particle is moving in a uniform, constant magnetic field. Which one of the following
statements concerning the magnetic force exerted on the particle is false?

A) It does no work on the particle.

It increases the speed of the particle.
It changes the velocity of the particle.

D) It does not change the kinetic energy of the particle

12. A long, straight wire is carrying a current of 10 A in the direction shown in the figure. The point P is
0.04 m from the wire.
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‘What is the magnitude and direction of the magnetic field at point P due to the current in the wire?
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[image: image5.png]13. Two infinitely long parallel wires as shown both carry currents directed into the paper. The distance
between the wires is 0.5m. The current on the left wire is SA and that on the right wire is 15A. Find the
direction and magmtude of the magnetic feld at the pomt P, which is 0.1m from the left wire.
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14. Referring to the previous problem, a third long wire carrying a 2A current out of the paper is now
placed at the point P. What is the magnitude and direction of the force on a 0.3m length of this wire due
to the currents on the other two wires?
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15. A conducting bar moves to the left at a constant speed v on two conducting rails joined at the left as shown.
As a result of the bar moving through a constant magnetic field, a current / is induced in the indicated
direction. Which one of the following directions is that of the magnetic field?
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A) toward the right
B) toward the left
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[image: image6.png]A beam consisting of five types of ions labeled A, B, C, D, and E enters a region that contains a uniform
magnetic field as shown in the figure below. The field is perpendicular to the plane of the paper, but its precise
direction is not given. All ions in the beam travel with the.Xame speed. The table below gives the masses and charges of the ions.

fon Mass Charge
A 2 units +e
B 4 units +e
C 6 units +e
D 2 units —e
E 4 ynits —e

where 1 mass unit =1.67 x 10‘27kg and e =16 x10719C.

19. Which ion falls at position 2 ?

A)A@B ¢ €C D P E E

20. What is the direction of the magnetic field?
A) toward the right
B), toward the left

into the page

out of the page

21.Determine the magnitude of the magnetic field if i@vels in a semicircular path of radius 0.50 m at a
speed of 5.0 x 106 my/s.
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22. At which position does ion A leave the magnetic field region?
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