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Useful physical constant: permittivity constant (go: 8.85 x 102 C¥/N-m?); electron charge (e: 1.6 x 10"

C)

.............

w1th the tension less than 1200 N. The coefficient of static friction between the
box and the floor is 0.75.

v

(a) f(i;ﬁ) What should be the angle between the.cable and the horizontal in order to pull the greatest

possible amount of sand?

%t A spring (k=200 N/m) is fixed at the top of a frictionless plane inclined at angle 30°. A 1.0 kg
block is projected up the plane, from an initial position (d = 0.60 m) with an
initial kinetic energy of 16 J, as shown in the figure on the right.
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end c;f the spring?
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(b) (5%) What is the kinetic energy of the block while the spring is
compressed 0.20 m?
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(¢) (5%) With what kinetic energy must the block be projected up the plane
if it is to stop momentarily when it has compressed the spring by 0.40 m?

3 '[iQ%T A long, nonconducting, solid cylinder of radius 5.0 cm has a nonuniform volume charge
density p = Ar*, where r is the radial distance from the cylinder axis. For 4 = 2.5 uC/m°, what is the

L

magnitude of the electric field at

—
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[15%]. For the wire arrangement as in the figure on the right, a=12.0 b
cm and b = 16.0 cm. The current in the long straight wire changes with
time as i =4.50 *- 10.0 ¢, where i is in amperes and ¢ is in seconds.
(a) [10%) Find the emf in the square loop at #=3.00 s. s b
2

(b) {§2__ ) What is the direction of the induced current in the loop?

S [15%]‘ An unpolarized light is sent into a system of three polarizing
sheets whose polarizing directions make angles of ; = 6, = 65 = 60° with
the direction of the y axis, as indicated in the right figure. Please evaluate 5
what percentage of the initial intensity is transmitted by the system? !
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6 iiﬁ@ A strip of copper 150 pum thick and 4.5 mm wide is placed in a uniform magnetic field B of]
magnitude 0.64 T, with B perpendicular to the strip (shown in the figure). A current / = 15 A is sent
through the strip such that a Hall potential difference ¥ appears across the width of the strip to balance
the electric and magnetic contribution in Lorentz force. (The number of charge carriers per unit volume
for copper is 8.47x10% electrons/m?.)

(a) (8%) What is the drift speed in the metal?

(b) (Z%) What is the potential difference ¥ across the strip?
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