King Fahd University of Petroleum and Minerals

Physics Department

Phys-212: Modern Physics

Spring 2006

Assignment # 4
Date: Wed.  Apr. 5, 2006

Due Date: Mon. Apr.10, 2006

I encourage group discussion, but not copying (cheating).

Problem. 1
Green Light has a wavelength of about 500 nm. Through what potential difference must an electron be accelerated to have this wavelength?
Problem. 2
Find the phase and the group velocities of an electron whose kinetic energy is 500 keV. Also for a proton whose velocity is 0.90c.
Problem. 3

A beam of neutrons that emerges from a nuclear reactor contains neutrons with a variety of energies. To obtain neutrons with energy of 0.050 eV, the beam is passed through a crystal whose atomic planes are 0.20 nm apart. At what angles relative to the original beam will the desired neutrons be diffracted?
Problem.4
The position and the momentum of a 1.00 keV electron is simultaneously determined. If the position of the electron is located within 0.10 nm, what is the percentage of uncertainty in its momentum?
Problem.5

How much time is needed to measure the kinetic energy of an electron whose speed is 10.0 m/s. with an uncertainty of no more than 0.10 percent? How far will the electron travel in this period of time?
