Binding energy 
1 u = 1.66x10-27 kg  
c = 3x108 ms-1     Masses:  Proton 1.007 273 u    Neutron 
1.008 665 u
1. Define the atomic mass unit

2. Convert:

(a) 1 u into  MeV, J 

(b) 1 MeV into J, kg, u 
3. Which is more massive an alpha particle or two protons and two neutrons?

4. Define binding energy.
3. The mass of the isotope 73Li is 7.016 u. Find its binding energy. 
4. Define binding energy per nucleon.

5. Which particles are acted on by the strong nuclear force?

(b) What is the approximate ‘range’ of the strong nuclear force?

(c) Which are the exchange particles in the strong nuclear force interaction?
6. The radioactive isotope 210Po84 emits alpha particles of single energy, the product nuclei being 206Pb82. 


(a) using the data below calculate the energy in MeV released in each disintegration

(b) Explain why this energy does not all appear as kinetic energy of the alpha particle 

(c) Calculate the kinetic energy of the alpha particle. 

21084 Po 
209.936730 u

20682Pb

205.929421 u

Alpha

4.001508 1 u


7. Using the data given at the strt of the questions and that the mass of deuterium (21H) is 2.014102 u calculate the binding energies of He and 31 H from the following reactions:


21H + 21H             32He + 10n + 3.34 MeV

21H + 21H             31H + 11H + 4.0 MeV

21H + 31H             42He + 10n + 3.34 MeV
8. (a) Explain why the emission of radiation from radioactive nuclei result in ‘daughter’ nuclei close to the ‘central’ proton number- neutron number line.

(b) From its position relative to the ‘central’ line on the proton-neutron number graph how can you tell whether it will emit a positron or an electron in decay?
9. Sketch the binding energy per nucleon – mass number graph and mark in which areas the nuclei undergo fission and which areas they undergo fusion.
10. Define an isotope
11. Why would a gamma ray source not be suitable for use in a smoke alarm?

12. What type of radiation is emitted by ‘excited’ nuclei?
Answers due: March 23rd







