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Radioactive
Decay
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~ +The nuclei of an unstable atom
a4  Dbreaks down.

- *Ch nges the original atom to
its decay produc




Radioactive
Decay

The uranium-238 decay chain

Atomic number
a6 a7 88

82 83 84 856 8% 80

Only main decays shown
Gamma-emitters not marked

Elermment names:

Time units of

Bi = bismuth half lives:

Pa = protactinium s = seconds
= lead m = minutes
= polonium h = hours
= radium d = days
= radon a = years
= thorium

Jranium




Decay

Isotope
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*Element with same number of

s protons but different number of 4
& ] 4\ nheutrons. . '
_— Example: Uranium 235 & 238
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*The rate of radioactive decay. The time
it takes for 1/2 of the atoms of a
substance to decay into another

% B - 4 element.
\TYE{ *Not affected by environmental

« conditions.
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Decay

Carbon-14
Dating
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‘*Used fék youn? no older than
57,000 year ofd materials.
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!*Very short half life
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*Used for dating organic objects. @

*Changes into N-14 .
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+Used for very old rocks

A

! +Very long half lives
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Radioactive Decay Data

Decay Rates

RADIOACTIVE HALF-LIFE
ISOTOPE DISINTEGRATION (years)
3
Carbon-14 cl4_, N 5.7 x 10
40 — Ay 9
Potassium-40 K™~ cal 1.3x10
Uranium-238 X __ ppe 4.5 x 10°
1
Rubidium-87 Rb¥_. s 4.9 x10"°
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' Decay

Half-Life Period
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1 unit of

I_I!ﬁ I f I_d f e radioactive U238
e rl 4.5 Billi?Years
Uraniu m -238

1st half-life

1/2 of
—T original unit of
radioactive U**®

remains
Another 4.5
Billion Years
| i1/4l of f
. ' it
2nd half-life o
remains
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] Parent Material h _

*The O[‘Igij B % unstable (radloactlve)
materl efore it decays. ,




| Decay

Daughter
Material
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" «The final product of radioactive
., decay, a stable (non-radioactive)
material .

i ® -Called the Decay Product
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Decay Product h
Ratios

Proportion of Parent

2

Number of Half Lives




Decay

Scientific
Notation

e

L ‘ASc_ient_iﬁc notation is the way that
- scientists easily hand|e very large
. ‘numbers or very small numbers.
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Instead of writing 0.0000000056, we write 5.6 x 10-9.
5.6 is the digit term and 10-9 is the exponential term.
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Decay

Exponential
Notation

‘ *The exponent of 10 is the number of places the

decimal point must be shifted to give the number in |
long form.
~* A positive exponent shows that the decimal pointis |

shifted that number of places to the right. L
. *A negative exponent shows that the decimal point is
shifted that number of places to the left.







