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Exercises of today
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Divide in groups of 5:

• you will solve the exercises in group 

• we will correct them together at the board 



2. Energy of 235U fission,140Xe and 94Sr decay
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Calculate the mass defect and multiply by conversion factor :

Calculate the mass defect and multiply by conversion factor :



4. Tritium decay
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4. Tritium decay
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1
3𝐻 → 2

3𝐻𝑒 + 𝑒−

Convert Ci in Bq and divide by tritium decay constant:

Tritium is a beta minus emitter. It consists in the transformation of a neutron into a 

proton and an electron. The product is 2
3𝐻𝑒:

Use the molar mass of tritium and the Avogadro constant to recover the 

mass of the sample:



6. Ratio of 234U/ 238U in natural uranium
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Assuming 100% 𝟐𝟑𝟖𝑼 one can determine the amount of atoms in 1 ton of U:

One can use the decay constant of 𝟐𝟑𝟖𝑼 to recover the activity of the sample: 



6. Ratio of 234U/ 238U in natural uranium
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The second part of the exercise requires expliciting a set of ODE:

0 =
𝑑𝑁234𝑇ℎ
𝑑𝑡

= −𝜆234𝑇ℎ𝑁234𝑇ℎ + 𝜆238𝑈𝑁238𝑈

0 =
𝑑𝑁234𝑃𝑎
𝑑𝑡

= −𝜆234𝑃𝑎𝑁234𝑃𝑎 + 𝜆234𝑇ℎ𝑁234𝑇ℎ

0 =
𝑑𝑁234𝑈
𝑑𝑡

= −𝜆234𝑈𝑁234𝑈 + 𝜆234𝑃𝑎𝑁234𝑃𝑎

Equilibrium 

condition 𝜆234𝑈𝑁234𝑈 = 𝜆234𝑃𝑎𝑁234𝑃𝑎
= 𝜆234𝑇ℎ𝑁234𝑇ℎ = 𝜆238𝑈𝑁238𝑈

The activities of all the members of the decay chain are the same.



1. Binding Energy of 235U
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1. Binding Energy of 235U
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3. Mass fissioned per day
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3. Mass fissioned per day
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5. Uranium carbide composition
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5. Uranium carbide composition
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