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Atoms and Radioactivity

Atoms are made of three different particles; protong, neutrons, and electrons.
The protons and neutrong are found in the nucleus. The electrong orbit the

hucleus.

Label one of each of the three particies.
Thig ic an atom of lithium. Give the atomic
humber and mass number below.

L
Atorsic Particle | Relative Mage | Relative Charge
Electron 1 -\
Proton 000 +1
" Neutron 2000 o)

Gomplete the table to the left.

The number of protong in an atom identifies the element. For example, carbon
atoms aiwayg have six protons. The number of neuirons can vary. Atoms with
the came number of protons, but different numbers of neuirong, are called

isotopes.

gymbole

Carbon-12
Three different carbon igotopes i2

are shown. Complete the chemical 6

G

Garbon-13
12
. G

Carbon-14
I
on

The nucleus of an atom is held together by the strong force. This is strong
enough to overcome the eleciric force repeliing the protons away from each
other. When atoms become too iarge, or they contain too many or too few
neutrons, they become ungtable. &n unstable nucleus will decay.

Decay splite an atom apart, giving out energy, radiation and fragmente of the
original nucleus,

Particles

shest of gold forl
seutree of alpha paricles :

Block of Tead /
watroww beam of alpha particles

Geiger and Mareden fired alpha particles at very thin gold foil. Most of the alpha
particles passed straight through.

Some of the aipha particles were deflected. Draw some deflected particles on
the diagram and explain why they were deflected.
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What aosn_%_o__ about the mz.zﬁsa of the atom was made from these regulie?
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Alpha and Beta Decay

During alpha decay a nucleus emits an alpha particle. The atom loses two

protons and two neutrons - the atomic number decreases by 2, the mags
humber decreases by 4-.

222 2ig &
mnﬂmlul'. msws 4 N:m

...here i an example
224 Vo “+
e o
Now try thic one... q2 u a0 Th nt@
During beta decay a neutron turns into a proton and an electron - this
electron is emitted from the nucleus. The magg number remaine the came,
however the atomic number increases by one.

187 137 0
55US =P "_Ba + e

...here ig an example

1% 0

4
;& = q_;.. b

MNow try thic one...

When alpha or beta decay occurs there is sometimes excess energy in the
nucleus. Thie energy is emitted as gamma radiation. Gamma rays have no
mags or charge, o there is no change to the nucleus.

Alpha and Beta Decay Rules:

Radiation | Particle Emitted | Change to Atomic Mumber | Change to Mase Number

Alpha  |Helium Nucleus 3 -4

Beta | Eledn +1 O

Radiation and Haif-life

The half-life of a radioactive sample ic the average W o taken ?L\E

the original mcs of the sample to decay.

Different radioactive isotopes have different half-lives, e.g. uranium -23€
hag a half-life of 4.5 billion years, whereas polonium-ZIE has a haif-life of
onhly 3 minutes.

Caleulate the half-life from the following graph:

an
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" 1 2 3 4 5 L1 7 8 g 1o

Half-life: v,io%
Radon-Z2Z hag a half life of 3.825 days. How long will it take for a 10 g

sample to decay to:
B LaSd 4

59 > doys  25g ays 1259 1470 daus

A1 g sample of radium-226 decayed to 0.25 g after 3120 years. How long

ie the half-life for radium-2262
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