Nuclear Half-life Worksheet 
Problem Set #1 Solution Set

1.
What is the value of the decay rate constant (k) for Sn-121 if its half-life is known to be 76 years?


0.693  = kt  = k(76 yrs)   =>  k  = 9.1 x 10-3 yr-1
2.
What is the half-life of Hg-203 if its decay rate constant is?   


0.693  = kt  = k(0.0148 day-1)   =>  t  = 46.8 days
3.
The half-life for Fm-255 is 20.1 hours.  How many days will it take for a 32.0-g sample to decay until only 2.00-g remains?  32.0 ( 16.0  (  8.00  (  4.00   (  2.00   = t(4)  = 80.4 hours = 3.35 days

or  0.693  = kt  = k(20.1 hr)   =>  k  = 0.0345 hr-1
      ln( 32.0 / 2.00) =  (0.0345 hr-1) t    =>  t = 80.4 hr  = 3.35 days
4.
Cf-249 spontaneously undergoes alpha decay with a half-life of 351 years.  How many years will it take for a 2.00-ng sample to decay until only 0.144 ng remains?


0.693  = kt  = k(351 yr)   =>  k  = 0.00197 yr-1
      ln( 2.00 / 0.144) =  (0.00197 yr-1) t    =>  t = 1335.57 yr  = 1.33 x 103 years
5.
If it takes 40.0 years for a 3.00-gram sample of a radioisotope to decay until only 3.00% remains, what is the decay rate constant?

      ln(100 / 3.00) =  k (40.0 yr)    =>  k = 0.0877 yr-1
6.
What is the half-life for the radioisotope in problem #5?


0.693  = kt  = k(0.0877 yr-1)   =>  t  = 7.91 years
7.
Cu-64 has a decay rate constant of 0.05457 /hr.  If a 1.00-mg sample remains after 16.60 days, what was the mass of the original sample?

      ln( X / 1.00 mg) =  (0.05457 hr-1)(16.60 days)( 24 hr / 1 day)    = 21.74


    X  = 2.77 x 109mg  = 2.77 x 103 kilograms!!!
8.
It takes Cl-38 148.8 minutes for a 2.000-gram sample to decay until only 6.25% remains.  What is the half-life of Cl-38?


100% ( 50% ( 25%  (  12.5%  ( 6.25%  (go thru 4 half-lives)   148.8 / 4  = 37.2 min.

or ln(100 / 6.25)  = k(148.8 min)   = 0.0186 min-1 => 0.693 / 0.0186 min-1    t = 37.2 min
9.
Using the half-life for Cl-38 that you found in problem #8, calculate the percentage of a sample that should remain after a radioactive sample has been decaying for exactly one hour.

      ln(100 / X)  = 0.0186 min-1 (60 min)   = 1.116 => X = 32.8%
