Modeling Carbon-14
Dating

Procedure B=

1.

p

Count out 80 red jelly
beans.

Remove half the red jelly
beans and replace them
with green jelly beans.

. Continue replacing half the

red jelly beans with green
jelly beans until only 5 red
jelly beans remain. Count
the number of times you
replace half the red jelly
beans.

Analysis

1.

How did this activity model
the decay of carbon-14
atoms?

How many half lives of
carbon-14 did you model
during this activity?

. Ifthe atoms in a bone

experienced the same
number of half lives as
your jelly beans, how old
would the bone be?

Alpha and Beta Decay In some isotopes, a neutron brei§
down into a proton and an electron. This type of radioactive deay
is called beta decay because the electron leaves the atom as a bet
particle. The nucleus loses a neutron but gains a proton. When hg
number of protons in an atom is changed, a new element forms
Other isotopes give off two protons and two neutrons in the fom
of an alpha particle. Alpha and beta decay are shown in Figure1§;

Half-Life Ia radioactive decay reactions, the parent isotop
undergoes radioactive decay. The daughter product is producedbj
radioactive decay. Each radioactive parent isotope decays to s
daughter product at a certain rate. Based on this decay rate, it takel
a certain period of time for one half of the parent isotope to decay
to its daughter product. The half-life of an isotope is the tim i
takes for half of the atoms in the isotope to decay. For example,th
half-life of carbon-14 is 5,730 years. So it will take 5,730 years fo
half of the carbon-14 atoms in an object to change into nitrogen:
14 atoms. You might guess that in another 5,730 years, all of th
remaining carbon-14 atoms will decay to nitrogen-14. Howeve
this is not the case. Only half of the atoms of carbon-14 remaining
after the first 5,730 years will decay during the second 5,730 years
So, after two half-lives, one fourth of the original carbon-14 atoms;
still remain. Half of them will decay during another 5,730 years,
After three half-lives, one eighth of the original carbon-14 aton
still remain. After many half-lives, such a small amount of the par-
ent isotope remains that it might not be measurable.
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Figure 18 In beta decay, a
neutron changes into a proton
by giving off an electron. This
electron has a lot of energy and
is called a beta particle.

Unstable parent Alpha decay

isotope
In the process of alpha decay, an unsta-
ble parent isotope nucleus gives off an
alpha particle and changes into a new
daughter product. Alpha particles contain

two neutrons and two protons.
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