AP Physics C
Unit 3 – Problem Set

1. About 0.1 eV is required to break a “hydrogen bond” in a protein molecule.  Calculate the minimum frequency and maximum wavelength of a photon that can accomplish this.  
2. What minimum frequency of light is needed to eject electrons from a metal whose work function is 

4.3 x 10-19 J? 
3. When UV light of wavelength 285 nm falls on a metal surface, the maximum kinetic energy of emitted electrons is 1.40 eV.  What is the work function of the metal?  
4. Calculate the wavelength of a 0.23 kg ball traveling at 0.10 m/s.  

5. An electron has a de Broglie wavelength of 5.0 x 10-10 m.    a) What is its momentum?    b) What is its speed?     
c) What voltage was needed to accelerate it to this speed?  

6. A Ferrari with a mass of 1400 kg approaches a freeway underpass that is 10 m across.  At what speed must the car be moving, in order for it to have a wavelength such that it might somehow “diffract” after passing through this “single slit”? 
7. How much energy is needed to ionize a hydrogen atom in the  n = 2  state?  

8. What wavelength photon would be required to ionize a hydrogen atom in the ground state and give the ejected electron a kinetic energy of 10.0 eV?  

9. a) Suppose an unknown element has an absorption spectrum with lines at 2.5, 4.7 and 5.1 eV above its ground state and an ionization energy of 11.5 eV.  Draw an energy level diagram for this element.  
b) If a 5.1 eV photon is absorbed by an atom of this substance, in which energy state was the atom before absorbing the photon?  What will be the energies of the photons that can subsequently be emitted by this atom?

10. An old wooden tool is found to contain only 6.25% of the carbon-14 that a sample of fresh wood would.  How old is the tool?  (Half-life of carbon-14 is 5730 years)  
11. When 
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 undergoes alpha decay it becomes what nucleus?
12. Find the binding mass per nucleon of a lead-204 nucleus (see Appendix V for the atomic mass of a proton, a neutron and a lead-204 nucleus).  

13. a) How much energy is released in the following nuclear reaction?
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b) Is this a fission reaction or a fusion reaction?
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Answers:  1) 2.4x10-13 Hz, 1.2x10-5 m           2) 6.5x1014 Hz             3) 2.95 eV             4) 2.9x10-32 m             5) a) 1.3x10-24 kgm/s     b) 1.5x106 m/s     c) 6.0 V        


6) 4.7x10-38 m/s             7) 3.40 eV             8) 5.26x10-8 m             9) b)  ground state; 0.4 eV, 2.2 eV, 2.5 eV, 2.6 eV, 4.7 eV, 5.1 eV             10) about 23,000 years old        11) � EMBED Equation.3  ���            12) 7.88 MeV/nucleon             13) a) 17.6 MeV     b) fusion
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