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1. Two blocks with m=16kg and M=88kg are not attached but are contacted as shown in the
Figure 1 The coefficient of static friction between the blocks is jg=0.38, but the surface beneath
the larger block is frictionless. (a) (5%) What is the ‘minimum magnitude of the horizontal
force F° required to keep the smaller block from fﬁﬁfﬁg down the larger block?

Now we suppose that the larger blockis fi f'md_ﬂl the surfdce below it. And we still want to keep
the smaller block from slipping down '!llE e larg lel:k {b) (5%) Is the magnitude of the
frictional force between the blocks then great n. legs than, or the same as that vou obtain in
part (a)? Please verify your ans“(';’/ { } [SJIS the required minimum magnitude of the
horizontal force F then greater tham, less than, or the same as that vou obtain in part (a)?
Please verify your answer.

2. (15%) Two curved plastic rods, one with charge +g and the other with charge —g, form a circle
of radius R in an x-v plane as shown ip_Figu 1,_Tl:lr:ix-axis passes through their connecting
points. The charges are distributed IJ‘I:I'ifﬂrTy mrﬂle| rods. What are the magnitude and
direction of the electric field £ produge a't"_E'l__MI:lt P the center of the circle?

3, As a parallel-plate capacitor with ircular—plate ‘.‘,ticm in diameter is being charged, the
current density of the displacement curreatin-tire _r__cgmnj:t-etwecn the plates is uniform and has a
magnitude of 204/m°.  (a) (10%) Calculate the mngﬁud& B of the magnetic field at a distance
r=50mm from the axis of symmetry of this region. (b) (10%) Calculate dE/dr in this region.
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4, (a){7") Your space vehicle is traveling directly away from the earth with a speed /2, where ¢

= 3 x 10* mv/s is the velocity of light. A light signal is sent from earth. The speed with which this
light passes vour vehicle, as measured by the crew, would be? (b)(9%) 1t is found that light from
a distant galaxy is shifted down in frequency redshiftedll by a factor of 3, What is the relative
speed with which the galaxy is receding Ee irectioh of the line of sight?
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5.  How manv pho‘ﬂnslﬂg are contained in ra_Htalp_qf electromagnetic radiation of total power
150 W if the source is (a)(7%) an AM ¢adio_sfation of 1100kHz, (b} (7%) 8-nm x rays, and (c)
(7%) 4-MeV gamma rays? P S
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6. (13%) A wave function ¢ = A(e”™ + e¢ ) in the region -7 < x <7 and zero elsewhere.
Normalize the wave function and find the probability of the particle been found between x = 0
and x=7 /8.



