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4-29-99

E-mail
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Final Exan

Closed book exam. One §.5x11" study sheet 1s allowed. A calculator 13 allowed also.
Exam 15 composed of 12 problems worth 60 points, 30% of your total grade.
Formulas and constants are on both sides of this first page.
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[> pomts] You are the captain of a starship travelling at a constant velocity of 0,98 ¢
toward Earth. Your ship’s engineer informs vou that the engines will explode m 2
minutes. Y ou need to get to Earth so that yvou can mstantaneously beam off the ship, but
vou only just crossed the orbat of Mars. In the rest frame of the solar system. calculate
the distance vou can travel before the engines explode. Will vou be able to reach Earth?
The orbital radius of Earth 15 1 AU. and the orbatal radms of Mars 15 1.5 AU, where

1AU=15-10" m_

[ pomts] The work function of Alummmum 1s 4.1 eV, Calculate the maxumum kinetic
energy of electrons ejected from the metal when ultraviolet light with a wavelength of

200 mm shines on the surface.
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3. [5 points] Calculate the deBroglie wavelength of an electron travelling at a velocity of
86 -10° m/s.

4. [5 points] The mean lifetime of the Z° particle (a force carrving particle of the weak
nuclear force) is only 1.3 - 107 s. The mean mass of this particle is measured to be 91

GeV/c?, but because of the finite lifetime there must be some spread around this value for
every particle measured. Estimate this spread. (1 GeV = 10° eV)

5. [> pomts] An electron in the 1 = 3 excited state of hydrogen makes a transition to the
ground state. What 15 the wavelength of the photon emaitted 1n the transttion?
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