Chapter 7: Radioactivity
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Radioactive decay Half-life
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Activity and count rate

The activity of a radioactive source is Geiger-Mgllertube
the rate of decay of an unstable nucleus, 4 A
measured in becquerel (Bq). Ldiatio,, = = = /m
1 Bq = 1 decay per second " \U/
Detectors (e.g., Geiger-Miiller tubes) = = N — X
e e EL e L 450 V atom  alpha activity = atomicnumber  beta countrate  electron gamma
detected per second). thin mica DC ) ) ' o ) o ' '
window Syl eiger-Miiller tube alf-life  ionisation irradiation isotope mass number net decline
S 'window! ol contral  gas pply Geiger-Miiller tub half-lif t diat top b t decl
count rate atter nhalf-lives = - ) . - . .
o tube wire (mainly - neutron plum pudding model proton radiationdose radioactive decay
initial count rate argon)
2!1
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Retrieval questions

Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.

P7 questions Answers
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Describe the basic structure of an atom.

Describe the plum pudding model of the atom.

What charges do protons, neutrons, and
electrons carry?

Why do atoms have no overall charge?

What is the radius of an atom?
What is ionisation?

What is the mass number of an element?

Which particle do atoms of the same element always
have the same number of?

What are isotopes?

What were the two main conclusions from the alpha
particle scattering experiment?

What are the three types of nuclear radiation?

Which type of nuclear radiation is the most ionising?

What is the range in air of alpha, beta, and gamma
radiation?

What are the equation symbols for alpha and beta
particles?

What is meant by the half-life of a radioactive source?

a1y Jaded 1nd a1y Jaded 1nd alay Jaded 1nd a1y Jaded 1nd a1y Jaded 1nd

a1y Jaded 1nd

nucleus containing protons and neutrons, around which
electrons orbit in fixed energy levels/shells

sphere of positive charge with negative electrons
embedded in it

protons = positive, neutrons = no charge,
electrons = negative

equal numbers of positive protons and negative
electrons

around 1x107m
process which adds or removes electrons from an atom

number of protons + number of neutrons

protons

atoms of the same element (same number of protons)
with different numbers of neutrons

e most of the mass of an atom is concentrated
in the nucleus

e nucleus is positively charged

alpha, beta, and gamma

alpha

a few cm, 1 m, and unlimited, respectively

sovand 0P

time taken for half the unstable nuclei to decay or the
time taken for the count rate to halve
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