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1) The work function for Cesium is 2.0 eV. 
 (a) find the threshold frequency and wavelength for the photoelectric effect 
 (b) Find the maximum KE of the ejected electron if the incident light is 300 nm. 
 
2)  X-rays of wavelength 0.200 nm are scattered from a block of carbon.  If the scattered 
radiation is detected at 90 deg from the incident beam,  find  
 (a) the Compton shift Δλ  
 (b) the kinetic energy imparted to the recoiling electron 
 
3)  A hydrogen atom absorbs a photon to make the transition from n=1 to n=3 level.  
What was the frequency and wavelength of the photon?  What is the recoil momentum 
and energy of the atom?  What wavelengths of photons can be released as the atom 
transitions back to the n=1 level? 
 
4) Suppose Fuzzy, a quantum mechanical duck lives in a world in which h=2 J s 
Fuzzy has a mass of 2.0 kg and is initially known to be within a region 1.0 m wide. 
(a) what is the minimum uncertainty in his speed? 
(b) assuming this uncertainty in speed is to prevail for 5 s, determine the uncertainty in 
his position after this time. 
 
 
 
 



Physics 360  Mid Term 2   October 10, 2007 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1) The work function for Potassium is 2.2 eV. 
  (a) Find the maximum KE of the ejected electron if the incident light is 350 nm. 
  (b) The cutoff wavelength 
 
2) In a Compton scattering event the scattered photon has an energy of 120 keV and the 
recoiling electron has an energy of 40 keV.  Find the (a) wavelength of the incident 
photon, (b) the angle θ at which the photon is scattered, and (c) the recoil angle, φ, of the 
electron. 
 
3) A photon is emitted from a hydrogen atom that undergoes an electronic transition from 
the state n=3 to the state n=2.  Calculate (a) the energy, (b) the wavelength, and (c) the 
frequency of the emitted photon. 
 
4) At what wavelength does the human body emit the maximum electromagnetic 
radiation?  What would the work function of a detector for this radiation have to be? 
For a bonus 5 pts…what could be a possible problem for this detector? 
 
 
 
 


