PHY 335                                            Homework #10

1. Light of wavelength 632.8 nm is emitted from a source which is approaching at 0.45c. 

a. Calculate the observed wavelength and frequency.
b. If the light were receding, what would be the observed energy of a single photon received from the source?

2. Google gives the rest mass of an electron as 
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9.1093818810

´

kilograms. 

a. What is its rest energy in MeV?

b. At what speed will an electron have a momentum of 
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1.0010

-

´

kg m/s2?

c. What average force will speed up an electron from 0.895c to 0.905c in 2.00 ns?

3. At the Stanford Linear Accelerator (SLAC), 50 GeV electrons are produced. What are the total energy, 
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 speed, and momentum of these electrons?

4. If an electron is emitted from a nucleus in a beta decay with a kinetic energy of 0.5 MeV, what is its momentum in MeV/c?

5. An unstable particle having mass 
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3.3410
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kg is initially at rest. The particle decays into two fragments that fly off with velocities of 0.987c and -0.868c. Find the rest masses of the fragments.
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