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EXTRA CREDIT!!!!

Calculating Half-Life
There is a way to accurately calculate the half-life of a sample, even when its not a nice, neat fraction.  It is by using Logarithms.  Exponential word problems almost always work of the same growth-decay formula, A = Pekt, where “A” is the amount you have left of whatever you’re dealing with, “P” is the beginning amount of the same “whatever,” “e” stands for exponential growth (and remains as “e” – you can find it on your calculator), “k” is the growth or decay rate, and “t” is the time it takes.  
Example Problem:  Magnesium-27 has a half-life of 9.4 minutes.  How long will it take for 600g to break down into 34g?

Step 1:  When solving for a half-life problem, you first must calculate the decay rate/constant (“k” from the formula).  Use the following equation:

0.5 = e(half-life)k

Insert the half-life and solve for K:   
0.5 = e9.4k
The opposite of “e” is the natural logarithm, symbolized by “ln” on your calculator.  Do this to the opposite side of the equation to cancel out the “e.”





ln0.5 = 9.4k





ln0.5/9.4 = k





k = -0.0733489

Step 2:  Insert the decay constant into the equation, put in all other variables, and solve.  Remember, whenever you see an “e,” to solve you must do the opposite to the other side of the equation, which is the natural Log, “ln.”  

A = 34g

P = 600g




34 = 600e-0.0733489t
k= -0.0733489




t = ?





34/600 = e-0.0733489t






ln(34/600) = -0.0733489t







ln(34/600)/-0.0733489 = t








t = 39.14 minutes
Problems:

1.  Some people are frightened of certain medical tests because the tests involve the injection of radioactive materials.  John recently underwent a hepatobiliary scan of his gallbladder, which involved an injection of 0.5 mL of Technetium-99.  Technetium-99 has a half-life of exactly 6 hours.  How much radioactive material will remain in his gallbladder scan in 22 hours?  Show all of the steps and all of your work for credit.  
2.  After a chemical accident, Radon -222 was released into the air of a chemistry lab.  The lab was evacuated and, 7days later, tests showed that 4.3 g of Radon-222 still remained in the air.  Radon-222 has a half-life of 3.82 days.  How much Radon-222 was initially released?  
3.  Carbon-14 has a half-life of 5730 years.  You are presented with a document which claims to be from the time of the Trojan War.  The city Troy was finally destroyed in 1250 BC, or about 3250 years ago.  When the document was new, there was 1.3 x 10-12 grams of C-14.  According to your equipment, only 1.0 x 10-12 grams remain.  Is this document genuine or a recent forgery?  Justify your conclusions.  
