208 Mid-Term 1 POINTS TABLE

Multiple Choice (out of 20)

Problem 1 (out of 20)

Problem 2 (out of 20)

Problem 3 (out of 20)

Problem 4 (out of 20)

TOTAL SCORE (out of 100)
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1. (20 marks) A circular coil 28.0 cm in diameter and containing 18 loops lies flat on the
ground. The Earth’s magnetic field at this location has magnitude 5.80 x 107 T and points
into the earth at an angle of 0 = 61.0° below a line pointing due north. If a 9.30-A
counterclockwise (looking down on the coil) current passes through the coil, determine

/6 a) the torque on the coil, and
# b) which edge of the coil rises up, north, east, south or west.
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2. (20 marks) A pair of point charges, q; = 9.00uC and g, = -6.00uC, are moving as shown in
the figure with speeds v; = 6.50 x 10° m/s and v, = 4.60 x 10* m/s. When the charges are at
the location shown in the figure, find:
8 a) the magnitude and direction of the magnetic field produced at the origin, and
;2 b) the magnitude and direction of the magnetic force that g, exerts on q;.
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3. (20 marks) A circular coil containing 50 loops of wire with radius » = 35 cm and resistance R
=0.460 Q is in a region of spatially uniform magnetic field directed into the plane of the figure.
Att=0, B=0. The magnetic field then begins increasing, with B(f) = (0.560 T/s*) £

\‘0 a) What is the current in the loop (magnitude and direction) at the instant when B = 1.56T?
U\ b) What is the power being dissipated in the loop at that instant?
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4. (20 marks) A 1200-pF capacitor is charged to 100 V and then quickly connected to an
inductor. The frequency of the subsequent oscillation is 720 kHz. Determine

¢ a) the inductance L of the inductor
7 b) the peak value of the current in the inductor, and
7 ¢) the maximum energy stored in its magnetic field.

{

&)U‘ZWF‘Z!-E‘ = ZC‘@T?):
I} {
L CaTf) " 1200 x 01F (2T ¥ 7205403 He)’

L 7 Ho-7u

b) .fm[wl% all enx Am%c&'ac/add a//ﬁgzyfam
Ue = +0V* < £ x/2oo>(/o"2/—’(/ool/)‘ = bopud '
7Z/J.u1»é %dwvm&‘ acam.wﬁu. 2l enengy 28 ls2ecl i
;ﬂagxn& Feeld of inductn
U s gLI? Ue
-5 Zrbeox Rl oagnlt

1= 543 mA

c) M&MW%_&& Uk as difonec] above
Us < Ue = 000 T

/
Seox /o '-"F[.Zﬂ'x 9o x /0% Ha)®

L s 358 ul
b) UE * ELx gwxfo-lzfx(//_oV)z = 4‘8%]—

[« [2x% o .94 x0T
35.8x/07¢6 |-

]« 520mA

X verdeon: @ /.

o) Us = Ue = 4 g T




