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Exercise 1 :

1. Complete the followingnuclearreactions and indicatetheir type (nature):

UN(..,P)130; %Na(a..)3Mg ; 3Be(a..)'%C; ..(P,n)S3Zn; (395c,..)3%Ca;
(*B,..)1%C ; (%28Ac,...) 288Th ; JLi(d,..))in; 2B (P, @) ...

2.How much time isrequired for 80% of the atoms of a radioactive substance to decay? The
half-life (decayperiod) isgiven asT = 35 years

Exercise2:
I} a- Complete the following nuclear reaction:
et 0 — BF

b- The isotope 13F loses 90% of its initial radicactivity in 366 minutes. Determine the
decay constant and the half-life of this element.

I1) The Curie (symbol Ci) is a unit of radioactive intensity. By definition, it corresponds to

the quantity of a radicactive substance in which 3.7 x 10'° decays per second (dps)
occur.

« What is the mass of radium 22°Ra whose intensity is 1 Ci? The half-life of 33°Ra is 1590
years.

- Same question for {9K with a half-life of 1.49 x 10° years.

« Same question for 137Ba with a half-life of 2.6 minutes.

Exercise3:
Radon ﬁf,an undergoes alpha (a) decay.
1. Write down the nuclear reaction equation.

2. Starting with an initial mass of 0.3 mg of Rn, deduce the remaining mass after 400
hours.

3. a- Calculate the mass of 2*Ra that yields 7.4 x 10'® dps, knowing that radium has a
half-life of T = 1590 years.

4. b- What is the mass of 22Rn that yields the same radioactive activity as 2°Ra?

« Given: The radioactive decay constantisA = 8 x 1077 h™.

Exercise4:

Determine the approximate age of the Dead Sea Scrolls, knowing that the activity of the '/C *
inside the linen cloth wrapping them is 11.8 decays per minute (dpm) per gram. The
activity of a freshly cut piece of linen is 15 dpm per gram. The half-life of this carbon
isotope '/C * is 5580 years.



