Geology 12
Radiometric Dating

Set Up:
Use as much of the graph paper as possible (make a big graph)

(]
e Label the X-axis with number of half lives (0, 1, 2, ... 10)
e Label the Y-axis with number of parent atoms (1 to 1000)
WO
x 0! Drawmg the Graph:
e Begin with 1000 atoms of radioactive parent element and 0 atoms of stable
daughter product.
e Plot points to draw the decay curve, showing the decrease in the number of parent
atoms through ten half lives.
e Draw in the decay curve using a SMOOTH curve
Plot points to draw the accumulation curve, showing the increase in the number of
atoms of stable daughter product through ten half lives
e Draw in the accumulation curve using a SMOOTH curve
e Note: the half life of the radioactive element you graphed is given as 5730 years.
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Questions based on vour graph:

1. How many years are equal to 5 half lives? -~ ., 3120 = ¥ S0y

2. How many parent atoms will be left after 5 half lives?

2\ verends
3. How many daughter atoms will be accumulated after 5 half lives?
(OCO—-3\ = AA Aougle
4. At what point in time (number of half lives) will the number of parent
atoms be equal to the number of daughter atoms‘7 \\ \

5. At what point in time (number of years for this sample) will the number of

parent atoms be equal to the number of daughter atonds? ="} 77 ¢ A

6. At what point in time (number of half lives) will the number of daughter
atoms be exactly three times the number of parent atoms? )/2 \\ \ .

7. How many half lives equals 22,920 years? L\ \\ ‘ \ ,
8. What element has a half life of 5730 years? f \ﬁ TN 4
9. What is the stable daughter product of this element? ‘\I\ \*\V ’ Un \\‘

10. If you have 125 atoms of parent, how many daughter atoms will be present
in this example?  |DO0-13S = TS daw Mr V)

£ 11. If you have 125 atoms of parent, how old (number of years) is the sample?
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General Questions:

12. Define half life. J(M \M\lﬂ\ p% e J;&(_ hol | \L{u\ 0

ofoms 4o rkkg, G4 N

13. How many half lives have passed if a rock sample has:

\“)Cik e \v

®  50% daughter and 50% parent? (\ _
) “ b
0L — 55
= 150 stable and 50 radloactlve atoms? |

JOP> 100P 5 =
100 ¢ sud
= 7/8 daughter and 1/8 parent?

\ )
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14. What is the formula for calculatlng the age “of a rock?

AC‘ _—— X u'v\(?‘\/l/\

‘ NS Nﬂ.
15. Calculate the ages for the above samples if the half life is 5 million years.

Smillion a0 10 my IS
16. True or false: uranium 238 dating can be used to find the age of a dinosaur
bone? :‘,— — V\\ ) u\” an (L i\ \“/-\ \_‘\\\I/\' y\,j (= \\{‘:’d—\"{' \L)
17. True or false: Carbon 14 can be used to find the age of a dinosaur bone?
T - Ao otd |, A ey woldd ke GonL

18. A piece of wood found in an ancient tomb has a ratio of 1 parent to 15

daughters. I = 8 o A ]
2§ 2o s ;
=  How many half lives have passed? (
.

* How old is the wood?

Uy SO = 330 Yra.

19. Explain in detail how to find the age of a rock using radiometric dating.
wae W w o pareet + daus s o ind e
;\2\7 \‘A \W. \. \‘(H‘é)‘d v W\\J\U( \7‘

20. Make up a radiometric dating question and have your partner find the age.
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Radiometric Dating

a. If a sample started with 100% parent and pow has 75% daughter and 25%
parent, how many half lives have passed? | —) %711 "= IL:E\\ 9 R

b. If one half life is 7 million years, how old i 1s the sample?

7\\\ ’\j\u = \b\\\\\)
How long has a tree been dead if there is an equal amoum of carl])on-14 as
nitrogen-14? 5320 Yo |
How much uranium-238 should be left on Earth compared to what was here when
Earth formed 4.5 billion years ago? ;\"\CL‘\ Ar

a. An igneous rock from some distant galaxy (brought here by aliens) contains 8

parents and 56 dgughter atpms How many half lives have passed?
d— 32 > 11 > b4 EA

b. If the parent is rub1d1um-87 ancf the daughter is strontiu m-87 how old is the

sample? (Ts ths possible m UC nverse L)

- us,‘s\.m) K= 3 UR.N = M“L}\ﬂ)j

a. There was an earthquake that caused a rock containing argon-40 to fracture.
Some of the argon escaped. How? L;_’L'\(f}u\ \S C JL S

b. What effect will this have on the apparent age of the rock? Will it look youn ger

or older than it should? Explain. \ s Lke \e “ Alcay 4 MW ey &‘;(-1‘5-,».‘.,e<‘
. (\t.,

6. @ G1ven the following graph, how old is a sample that contains ¢.35% parent and

7.

4335 4 daughter? L\ AL,X ;{qu\g } " W oc .(Ea (\r : \‘(‘
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If a piece of paper contains 5 parent atoms and 155 daughter atoms, how old is
it? (Hint; what isotope must be bemg referred to in this ca >e‘7)

ROd 204 \40d od sS4 ; - 28,6
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If the daughter to parent ratio is 7, how many half lives have passed? How old
would the sample be if the parent were thorium-232 and the daughter lead-208?
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