The figure shows two wires carrying currents of /= 4.96 A in opposite directions, separated by a distance d. Given
that d = 1.5 cm, what are the magnitude (in uT) and direction of the net magnetic field at paint £, 11.5 cm to the right of the wire
on the right?

O a. 215 into the page

O b.4.30into the page
O c.8.60 into the page

O d. 4.30 out of the page

O e. 215 out of the page




e %L\:okgq,) - %\w.‘r&!‘_\—‘cv Qlusirer )
®

© ®
| “}‘::ﬂF:Q Y sulbot HeP‘Jﬂe o T 1
B (el ¥y A%k ..
po b3 Mo 5 MQ_X_ =_P
2_7(; r\\ 2 K f\z

= SRR XU L OR c6 Y aNdb
2N &\\:S%ZX\JD—'L 9K A\ } k\SB

= M.,% )&\6g v :K\\-%ﬂT 9“’\/@% the P‘”ﬁ’&\

2 4




The figure shows an end view of a single-turn square loop of metal wire in the center of and coaxial with a very long solenoid
with a circular cross section. The solenoid is 15.0 cm long, has a radius r = 3.00 cm, and consists of 120 turns of wire. The length of
each side of the square loop is /=150 cm. The current in the solenoid decreases from 4.00 A to zero in 0.40 s. What is the
magnitude of the average induced emf (in V) in the square loop over this time?

O a 23

O b.45
O ¢.63

Qld 1b

O e. 30
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What is the magnitude (in V) of the potential difference across the 20-Q resistor?
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Time left 0:27:43

Useful Constants

ke = 1/4T1e5 = 9 x 10° N.m?/C? &, = 8.85 x 1072 CZ/N.m? & = 1.6 X 107'° C; Majectron = 9.1 %1077 kG; Mproton = 167 X 1072 kg; g = 9.8
m/s? o = 4mx 107 Tm/A

A conducting loop in the shape of a square of edge length | = 0.460 m carries a current /= 9.80 A as in the figure. What are the
magnitude (in uT) and direction of the magnetic field at the center of the square?

o —

~

O a.l12linto the page

© b.24.1into the page
O c. 241 out of the page

O d. 8.03 into the page

O ‘e. 8.03 out of the page
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Useful Constants

ke = 1/4mes = 9 x10° N.m?/C? ¢, = 8.85 x 1072 C2/N.m?; e = 1.6 x 1071 C; Mejectron = 911 X 107" kg; Mproton = 167 X107 kg; g = 9.8
m/s? g = 4mx 107 T.m/A

The area of an elastic circular loop decreases at a constant rate, dA /dt = -4.0 x 107 m? [s. The loop is in @ magnetic field 8= 0.2
T whose direction is perpendicular to the plane of the loop. At t= 0 the loop has area A = 0.285 m®. The magnitude of the
induced emf (in V) at t=2.0sis

O a 20x1072

O b.16x1072
0O c.12x1072

O d. 8.0x1073

O e.40x103
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Useful Constants Time left 0:56:57

ke = 1/41mes = 9 X 10° N.m?/CZ &, = 8.85 x 1072 C2/N.m?; e = 1.6 X 107'° C; Mejectron = 911 %107 kg; Mproton = 1.67 x 1077 kg; g = 9.8
m/s2 us = 4w x 1077 T.m/A

An alpha particle is moving with a speed of 5 x 10° m/s in a direction perpendicular to a uniform magnetic field of strength 5 x
1072 T. The charge on the alpha particle is 3.2 x 107'® C and its mass is 6.6 x 1072’ kg. The time (in ps) it takes the alpha particle to
complete one revelution around its path is

O a.l6

O b.26
Cr ;32

O d.43

) e. Bb






Time left 0:59:51

Useful Constants

ke = 1/4me, = 9 X109 Nm?/C? g, = B.85 x 1072 C2/N.m? e = 1.6 x 107'% C; Mgjectron = 9N X107 kg; Mproton = 167 x 10727 kg; g = 9.8
m/s? pg = 4w x 107 Tm/A

A square coil of N =100 closely wrapped turns has sides of length L = 20 cm. A current /=10 A flows in the coil in the direction
shown in the figure. The magnetic dipole moment g (in A.m?) of the coil is

O a. 20 out of the page

O b. 20 into the page
O c.10 out of the page

O d. 40 out of the page

) e. 40 into the page
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A current of 4.0 A is maintained in a single circular loop having a circumference of 80 cm. An external magnetic field of 1.0 T is
directed so that the angle between the field and the plane of the loop is 20°. Determine the magnitude of the torque (in N.m)
exerted on the loop by the magnetic forces acting upon it.

O a.0.38

) b. 019
O c.029

O d.048

O &.0.77



ACIAY ﬁ) Qi g

; ~C
Dz 9IRC JOX\W0 =Ny 5 5019293

A= 7{‘; = . 050" LV

Vo L XYy 00004\ & B0y = 0. \%




A rod of length /=10 cm moves on two horizontal frictionless conducting rails, as shown. The magnetic field in the region is
directed perpendicularly to the plane of the rails and is uniform and constant. If a constant force of 0.60 N moves the barata
constant velocity of 4.0 m/s, what is the current (in A) through the 12-Q load resistor?

O a.0.32

O b.0.53
O ¢c.039

O d.0.22

O e.045






Useful Constants
ks =1/4me, = 9x10° Nm2[C?; &, = 8.85x1072 C?/N.m?; e = 1.6xX107'° C; Mgiectron = 911 X107 kg; Mproton = 167 x 10777 kg; g = 9.8 m/s?

What is the energy (in mJ) stored by C3 when C; = 50 uF, C; = 30 uF, C3 = 36 uF, C4 = 12 uF, and Vg = 30 V?

,\
e
e

O a.86.3
025
O Y
O d.1.6
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Time left 0:29:42

Useful Constants

ke = 1/4me, = 9 x10° Nm?/C? g, = 8.85 x 1072 C2/N.m? & = 1.6 x 107'° C; Majectron = 911 1072 kg; Miproton = 167 x 10727 kg; g = 9.8
m/s? pg = 4mx 107 T.m/A

A proton moves with a velocity of v = (3.0i + 4.0j) m/s in a region in which the magnetic field is B = (6.0k) T. What is the
magnitude of the magnetic force (in N) this proton experiences? (Note: |, j, and k are the cartesian unit vectors.)

O a26xi0®

O b.32x107®
O ¢c.20x10718

O d.12x1071®

O e.48x1078
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n=167x107kg; g = 9.8 m/s?
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The answer is b
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Time left 0:26:49

A potential difference of
2.0 Vis applied across @
cylindrical conductor. The
conductor is 20.0 m long,
and has a radius of 0.5
mm and a resistivity of 5.6
x 108 0.m. The current
flowing in the conductor
(in A) is -

= PR
= .2

d. 4.9

. e, 6.1
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