Electrons in a box, high energy electron scattering and quarks 

Electron charge (e) = 1.6x10-19 C  
Radius of hydrogen nucleus (ro) = 1x10-15 m
1. What is the diameter of the copper nucleus (A = 63)?

2. What was predicted by the scattering of high energy electrons by a nucleon?

3. What is the quark structure of the proton?

4. Write down two particles that are leptons.
5. What is the lepton number of an antineutrino?
6. Bohr stated that the angular momentum of electrons should be quantised. What was his equation for this quantisation?

7. What is the equation for the kinetic energy of an electron constrained in a box in terms of its quantum number n and the length of the ‘box’ L?

8. What is the value of the energy of the state where n=4 in terms of that where n=1?

9. Write down an equation for the wavelength of an electron moving close to the speed of light in free space.

10. (a) What is the energy of a 5 GeV electron expressed in joules?

(b) calculate the wavelength of such an electron

11. Why are high energy electrons useful in probing the stricture of sub-nuclear particles?

12. Write down an equation showing neutron decay in terms of quarks.
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