ver. f 04
Half-Life of Radioactive Isotopes
1. How much of a 100.0 g sample of   198Au is left after 8.10 days if its half-life is 2.70 days?
# half-lives = time elapsed / half-life = 8.10days / 2.70days = 3 half-lives

(1/2)3 = 1/8

1/8  x  100 = 12.5 g
2. The half-life of 42K is 12.4 hours.  How much of a 750g sample is left after 62.0 hours?
#half-lives = 62 hours/12.4 hours = 5 half-lives

(1/2)5 = 1/32

1/32  x  750 = 23.44 g
3. Germanium-69 (69Ge) has a half-life of 36 hours.  What fraction of the sample will remain after 15 days?
15 days  x  24 hours per day  =  360 hours

360 hours / 36 hours  =  10 half-lives


(1/2)10 = 0.000976  2nd  x-1   =  1 / 1024th
4. A sample of  129Cs contains 2.54 x 1018 atoms.  How many of these atoms will remain after 96.3 hours?    Half-life = 32.1 hours.
96.3 hours elapsed / 32.1 hours (half-life)  =  3 half lives
(1/2)3 = 1/8 (2.54 x 1018) =  3.175 x 1017 atoms
5. Os-183 has a half-life of 12.0 hours.  At noon on Monday, you measure the mass of a sample of 183Os and find the mass is 802 g.  What mass of Os-183 will remain at noon on the following day?
1 day = 24 hours    24 hours elapsed / 12 hours (half-life) = 2 half-lives
(1/2)2 x 802 g  =  201 g remaining
6. One of the cobalt nuclides, 60Co, has a half-life of 5.3 years.  If an initial sample contains 10.0 g of Co-60, what mass will be left after 21.2 years?
21.2 years elapsed / 5.3 years half-life  =  4 half-lives
(1/2)4 x 10 g  =  0.625 g
7. There are 5.0 g of  131I  left after 40.35 days.  How many grams were in the original sample if its half-life is 8.07 days? 
40.35 days elapsed / 8.07 half-life  =  5 half-lives
original amount  =  amount remaining / fraction remaining



   =  5.0g  /  (1/32)  =  5.0 g  x  32  =  160 grams
8. The half-life of 232Th is 1.4 x 1010 years.  If there are 25.0 g of the sample left after 
2.8 x 1010 years, how many grams were in the original sample?

2.8 x 1010 /  1.4 x 1010  =  2 half-lives

original amount = 25 g / (1/4)  =  25 g x  4  =  100 grams
9. A 50.0 g sample of  16N decays to 12.5 g in 14.4 seconds.  What is its half-life? 

Fraction remaining =  12.5 g / 50 g  = ¼  =  0.25  
(1/2)x  =  ¼      x = 2 half-lives  
half-life =  time elapsed / # half-lives  =  14.4 sec / 2 half –lives =  7.2 seconds
So you think you are good, huh?
How is your logarithmic mathematics?

10. Cs-129 has a half-life of 32.1 hours.  If there are 5.32 x 109 atoms of 129Cs, how much time will pass before the amount remaining is 5.20 x 106 atoms?
Fraction remaining  =  5.20 x 106 /  5.32 x 109  =  0.000977
(1/2)x  =  0.000977    solve for x

(ln) turns all into exponent concepts.

ln(1/2)x  =  ln 0.000977        since x7       x2  =  x9
but different bases require the exponential x be in front of function.

x ln(1/2)  =  ln 0.000977
x  =  ln 0.000977 / ln (1/2)

Warning:    =  ln (0.000977/.5)
solve each ln function first.

x (-0.693)  =  (-6.93)


x = 10 half-lives 
half-life x  # of half-lives  =  time elapsed

32.1 hours x 10   =  321 hours
