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     提示：

5. 
[image: A white paper with black text

Description automatically generated]
Hint:  problem (b) is bit challenging. You can try it but there is no need to hand it in. I’ll give you the solution later.
For Problem (a), you can treat Rocket A as the moving observer S’, and Rocket B as the particle the observers S and S’ are observing. Then  while the answer will be , using the standard notation we used in class.  
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Which statements are true regarding photoelectric effect?

(A) The maximum kinetic energy of the photoelectrons depends only on the fre-
quency of the incident light.

(B) The number of photoelectrons is proportional to the intensity of the incident
light.

(C) The stopping potential depends linearly on the frequency of the incident light.

(D) A bright light yields photoelectrons of higher energies than a dim one of the
same frequency.

(E) This effect can be explained by the classical electromagnetic theory of light.
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Figure P3.21 shows the stopping potential versus inci-
dent photon frequency for the photoelectric effect for
sodium. Use these data points to find (a) the work
function, (b) the ratio /e, and (c) the cutoff wave-
length. (d) Find the percent difference between your
answer to (b) and the accepted value. (Data taken from
R. A. Millikan, Phys. Rev., 7:362, 1916.)
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If the temperature of a blackbody doubles, (i) by what factor will the wavelength of
maximum emission change? (ii) by what factor will the energy emitted off the surface

each second change?
(A) 2,16 (B) 1/2.16 (C) 1/16.16 (D) 1/16.8 (E) 1/8.8
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Suppose that a 20 W lightbulb radiates primarily at a wavelength A\ ~ 1000 nm. What
is the number of photons emitted per second ? Choose the best answer that applies.
(Planck’s constant: h = 6.63 x 10734 J.s).

(A) 3x10° (B) 1x10® (C) 3x10%® (D) 1x10%® (E) 1 x 10"
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A certain particle at rest lives for 1.2 ns. When the particle moves through the laboratory

at a speed of 0.9¢, what is its lifetime according to an observer in the laboratory?
(A) 0.52ns  (B) 1.25ns (C) 2.75ns (D) 7.29ns (E) 9.33ns
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13.

14.

Two events occur in an inertial system K as follows:

Event 1: x=a t=2a/cy=0,2=0
Event 2: x =2a, t,=3a/2¢,y,=0,%=0

In what frame K’ will these events appear to occur at
the same time? Describe the motion of system K'.

Is there a frame K’ in which the two events described
in Problem 13 occur at the same place? Explain.
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Two relativistic rockets travel toward each other. As seen from Earth, rocket A, of proper
length 500 m, travels with a speed 0.8 c. Rocket B, of proper length 1000 m, has a speed of
0.6 c. The speed of light is defined as ¢ in this equation.

(a) What is the speed of the rockets relative to each other? (5%)

(b) An Earth based observer sets his stopwatch to zero as the noses of the rockets pass each
other. What will the stopwatch read when the tails of the rockets pass each other? (5%)




