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Exercise series N ° 03

Exercise 01 :

How the number of ncutrons, protons, and electrons arc present in cach of the following atoms and
ions ?
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Exercise 02 :

What are the proportions of the 2 isotopes of boron 1{5]B, léB in its natural state, knowing that the
average atomic mass of boron in the natural state is 10.811 g/mol
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Exercise 03 :

1. Calculate the cohesion energy of one mole of uranium 235 nuclei (Z = 92) knowing that the mass of a
nucleus is 235.044 a.u.
2. This atom can carry out a fission reaction yielding lanthanum 146 (Z = 57) and bromine 87 (Z = 35).
Write the fission reaction then calculate the energy released in J/kg of uranium 235
3. The calorific value of coal is 33400 kJ/kg. What is the mass of coal that must be burned to produce the
energy equivalent to that of the fission of one kg of uranium 235.
We give: 4 La=145.943 u, ¥Br=86.912 u
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Exercise 04 :

The atomic mass of , Fe is 56.9354 amu, and that of %33 U is 235.6439 amu.

a-  Calculate the cohesion energy per nucleus, for each nuclide, in joules and in MeV.
b-  What is the most stable nucleus ? We give in amu : mass of a proton : mp = 1.0078; mass of a
neutron : mn = 1.0087. (1 amu=1.66 10*" kg).
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Exercise 05 :

In 1989, the GALILEO satellite began its journey to Jupiter, which it finally reached on December 7,
1995. Because Jupiter is too far from the sun, solar energy cannot be used to power scientific
instruments. Instead, the satellite uses energy produced by the decay of plutonium 23%Pu, which is
transformed into electricity.

a) 2¥Pu decays into Uranium (U) by emitting a particles. Write the corresponding nuclear equation.

b) The half-life of 2**Pu is T = 86.6 years. The GALILEO satellite took off with 19 kg of ***Pu, what is
the mass of 2**Pu remaining after the 7 years necessary to reach Jupiter?
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Exercise 06 :

1-A piece of sarcophagus isolated from the air until today contains 60% of *C compared to the current
ambient air. How old is it ?

2-A piece of charred wood found in a cave and coming from an old campfire present. Because of *C,
an activity of 0.0125 Bq, while a similar current sample has an activity of 0.1Bq. When was the cave
inhabited ? t;2(**C) =5760 years.

106 Gl

o yae oS, Mall Lndl) ) sl &5 Jlia 14 & 50,80 (30 %60 o s sind asall i o) sell e Al Jaal) sl (o dadad -]
& S0 0.0125 Ledali dly MO s, 3393 50 e aidie U (0 Al o 5 CagSI) 8 o 5 Aandiie udd Aadad D
t12("C) =5760 years Y sale CagSl S e, Jo S 0.1 il Lol L Alas Alla Aie o o



Mohammed Boudiaf University of M’sila Academic year 2023/2024

Faculty of Technology 1st year ST Chemistry 01

Exercise 07 :

The thyroid gland produces hormones essential to various functions in the body from nutritional
iodine.

To check the shape or functioning of this gland, a thyroid scintigraphy is carried out using isotopes
1331 or 231 of lodine. lodine 131 (Z = 53) is a B~ emitter and its half-life t » is 8.1 d.

On August 25, 2007, a hospital center received a package of radioactive iodine with activity A =
2.6.109 Bq.

1. Write the decay equation.

2. What radiation is emitted by radioactive iodine in the human body?

3. Draw the curve representative of the activity A(t) for 0 <t < 60 days after reception.

4. Calculate the mass of radioactive iodine contained in the package on August 25, 2007.

5. Using the curve drawn previously, determine the activity of the unused iodine package 30 days after
receipt, find the exact value by calculation.

6. During a medical examination, a patient is injected with a quantity of radioactive iodine with an
activity close to 4.106 Bq. How many injections can be made from the sample not yet used on
September 25, 2007?

7. What activity, due to iodine 131, will remain in the patient's body one year after the injection? What
can we conclude from the observed result?

8. Would the conclusion of the previous question be the same if the tracer used had a half-life equal to
90 days?

Data: atomic molar mass of iodine: My = 131 g/mol; Na = 6.02.10**mol"!

Extract from the periodic table:

Tellure | Iode | Xénon | Césium

Tellur lode Xéenor Ceésiu
szTe. szl saXe. ssUs.
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