ME 1020 Engineering Programming with MATLAB
Problem 6.4:

4.* The half-life of a radioactive substance is the time it takes to decay by
one-half. The half-life of carbon 14, which is used for dating previously
living things, is 5500 years. When an organism dies, it stops accumulating
carbon 14. The carbon 14 present at the time of death decays with time.
Let C(1)/C(0) be the fraction of carbon 14 remaining at time ¢. In
radioactive carbon dating, scientists usually assume that the remaining
fraction decays exponentially according to the following formula:
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a. Use the half-life of carbon 14 to find the value of the parameter b, and
plot the function.

b. Tf 90 percent of the original carbon 14 remains, estimate how long ago
the organism died.

c. Suppose our estimate of b is off by *+1 percent. How does this error
affect the age estimate?

Part a): Solve for coefficient b:
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In(0.5) = In(e™??)

In(0.5) = —bt
_ _l“(?'s) _ —12(5%3) = 1.2603 x 10~*
Part b): Solve for t:
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= - = — = 836.0
b 1.2603 x 10-* years

Part c): Estimate time if b is off by +1%:
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b = -109(0.5)/5500

t = -109(0.9) /b

bplus = 1.01%b

bminus = 0.99%b

tplus = -109(0.9)/bplus
tminus = -10g(0.9)/bminus
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b =

1.2603e-04

836.0170

bplus =

1.2729e-04

bminus =

1.2477e-04

tplus =

827.7396

tminus =

844.4616

1.01h = 1.01(1.2603 x 10™%) = 1.2729 x 10™*

0.99b = 0.99(1.2603 x 10~*) = 1.2477 x 10~*



