BINDING ENERGY, FISSION AND FUSION

1. Convert:

(a) 1 u into kg, MeV, J 

(b) 1 MeV into J, kg, u 

(c) 1 J into kg, u, MeV 

2. The mass of the isotope 73Li is 7.l8u. Find its binding energy given that the mass of 11H is 1.007275 u and the mass of the neutron l.008665 u.

3. A typical fission reaction is:



23592U + 10n            9542Mo + 135 57La + 210n + 7  0-1e

Calculate the total energy released by 1g of uranium 225 undergoing fission by this reaction, neglecting the masses of the electrons.

Mass of neutron  


= 1.009 u 

Mass of 9542Mo 


= 94.906 u

Mass of 13957La 


= 138.906 u

Mass of 23592U



= 235.044 u

Number of atoms in one mole 
= 6.02x1023 

Velocity of light


= 3x108 m/s

4. 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


5. Using the data given in question two that the mass of deuterium (H) 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             31He + 11H + 4.0 MeV

21H + 31H             42He + 10n + 3.34 MeV
