[image: image1.png]Physics 126 Fall 2008 Name:
Exam3 Time Allowed: 2 hours
— Answer the following 22 questions, worth 5 pqints each
Numerical problems require evidence of calculation for credits
Physical Constants needed: Charge of electron e=1.6X10"9C;
Permeability of free space py=4xx10” T-m/A

1. Which one of the following statements concerning permanent magnets is false?

(a) The north pole of a permanent magnet is attracted to a south pole.
(b) The direction of a magnetic field is indicated by the north pole of a compass.
(c) Magnetic field lines outside a permanent magnet originate from the north pole and end on the south
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_~pole.
{ @When a permanent magnet is cut in half, one piece will be a north pole and one piece will be a south
po

2. A positive ion enters a region that contains a magnetic field directed into the page as shown. Draw the
vector that represents the force acting on the ion due to the magnetic field.

3.An electron travels with velocity 5x10°m/s in a direction making 150° with a 0.2T magnetic field as
shown. Find the magnitude and direction of the force it experiences.
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150°

(a) 1.6x107"* N into paper
(b) 1.6x10"° N out of paper
(c) B.0x10™ N into paper
(d) 8.0x10™ N out of paper



[image: image2.png]4.A particle with charge 3.2x107”C and mass 6.7x 107 kg travels on a circular path that is perpendicular

to a 0.15 T magnetic field. How much time does it take to complete one revolution?
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5. The energy of a lithium nucleus Li"™" traveling in a circular orbit perpendicular to a 2T magnetic field is
5000 eV. The mass of the nucleus is 7x1.67x 107" kg . Find the radius of the orbit.
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6.A charged particle is observed to travel clockwise in a circle immersed in a magnetic field pointing out of
the paper. Sketch the path, indicate the direction of the magnetic field, and determine the sign of the
charge.
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[image: image3.png]7. A long straight vertical segment of wire traverses a magnetic field of magnitude 3.0 T in the direction
shown in the diagram. The length of the wire that lies in the magnetic field is 0.120 m. When the
switch is closed, a current of 4.0 A flows through the wire from point P to point Q.
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What is the magnitude and direction of the magnetic force acting on the wire?

(a) 0.72 N into paper

(b) 0.72 N out of paper F=TIL 6
(©D1.44 N into paper
(@ 1.44 N out of paper =x 0 jrx3 = |44 N

8. A 6A current runs clockwise in a loop of radius 0.2m. What is the magnitude and direction of the
magnetic moment?

(a) 0.75 A-m*>  out of the paper SA ‘(’L = IA -~
(®)0.75 4-m>  into the paper @F = fxTrx (02)
(€)1.25 4-m? out of the paper _ -
(d) 1.25 4-m?  into the paper 0775 A

9.If the current loop of the previous problem is placed in a 2.0 T magnetic field directed into the paper, how
large is the torque it experiences?
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[image: image4.png]10. 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.

What is the magnitude and direction of the magnetic field at point P due to the current in the wire?
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(a) 2.5 x 1075 T into paper sy Fuxlo » 0 ~P

(b)  2.5x10-5T out of paper B ’:‘J’T(r Q'i.l——v_‘— =5.0x10 T

(©) 5.0 x 10~5 T into paper Tx0o. 0

5.0 x 103 T out of paper

11. In the previous problem, an electron moves with velocity 5x10°m/s at the point P in the same direction
as the current. What is the magnitude of the force on the electron?
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12. Two infinitely long parallel wires 0.3m apart carry SA current each, going into the paper. Find the magnetic
field at the point P, which is 0.1m from the current on the left.
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[image: image5.png]13. A single circular loop of wire with radius 0.02 m carries a current of 4 A. It is placed at the center of a
solenoid that has length 0.65 m, radius 0.08 m, and 700 turns.

solenoid

cument carrying loop
Determine the current in the solenoid so that the magnetic field at the center of the loop is zero.
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14. Two wires, each of length 2m, are oriented parallel to each other and at a distance 4 x 10~ m apart. They
carry the same current SA running in opposite directions. Find the force between them.
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15. A conducting bar moves to the right 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?

Foow e tlaag
(a) into the page W %

@ out of the page
toward the right
(d) toward the left



[image: image6.png]16. In the previous problem, the length of the bar is 10 cm and the velocity is 9m/s. The resistance of the
circuit is 5Q, and the current is observed to be 0.4A. Find the magnitude of the magnetic field.
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17. A single conducting loop with an area of 2.0 m? rotates in a uniform magnetic field so that the induced emf
has a sinusoidal time dependence as shown.
emf

4%

Time (s)

-8V

Determine the strength of the magnetic field in which the loop rotates.
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18. The figure shows a conducting circular loop of radius 0.2 m immersed in a magnetic field directed out of
the paper connected to a resistor. What is the magnitude and direction of the average induced emf in the loop
during a 2.0 s interval when the magnetic field increases from 0.5T to 2.5T if the area outside the circular loop

is negligible? Coroas ;‘) i P’n“‘/tcu‘ o "
é é§ :@BK\) A = <Z-yﬁa,r>x 'ITX(D-'L}
= 0. 5wl
Ceoy2R _ L0 43V
at 2.

(a) 0.38 V clockwise
(b) 0.38 V counter-clockwise
(¢) 0.13 V counter-clockwise

@ 0.13 V clockwise



[image: image7.png]19. In a region where the magnetic field points east at 0.35G, a circular wire loop of radius 75¢m is initially

oriented so that its normal points north The loop is then rotated about a vertical diameter through 45° as
shown in a time of 9.5ms. What is the average emf induced?
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20. A metal ring is dropped from rest below a bar magnet that is fixed in position as suggested in the figure. An
observer viewing the ring from below sees a current generated in the ring. This can be explained by?

stationary
barmagnet
N

<
v
N

V}//

(a) Ohm’s law
Faraday’s law
¢} Coulomb’s law
(d) Ampere’s law




[image: image8.png]21. A power plant produces a voltage of 6.0 kV and 150 A. The voltage is stepped up by a transformer before it
is transmitted to a substation. If the number of turns in the primary coil is 250, and that in the secondary is
5000, what is the output voltage in the secondary?

(a) 240kV NS v
(b), 120kV _ N _ e ) .
o 60kV Es N EF ek LN =rexd W= 120 K
(d) 12kV I3

22. If the resistance between the secondary coil and the substation is 1002, what percentage of the power
produced at the power plant is lost in transmission to the substation?

(a) 1.24% ~
b) 0.82% Is& = T4
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