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Half-Life Problems  

 

Problem #1: The half-life of Zn-71 is 2.4 minutes. If one had 100.0 g at the 

beginning, how many grams would be left after 7.2 minutes has elapsed? 

 

Problem #2: Pd-100 has a half-life of 3.6 days. If one had 6.02 x 1023 atoms 

at the start, how many atoms would be present after 20.0 days? 

 

Problem #3: Os-182 has a half-life of 21.5 hours. How many grams of a 

10.0 gram sample would have decayed after exactly three half-lives? 

 

Problem #4: After 24.0 days, 2.00 milligrams of an original 128.0 

milligram sample remain. What is the half-life of the sample? 

 

Problem #5: U-238 has a half-life of 4.46 x 109 years. How much U-238 

should be present in a sample 2.5 x 109 years old, if 2.00 grams was present 

initially? 

 

Problem #6: How long will it take for a 40.0 gram sample of I-131 (half-

life = 8.040 days) to decay to 1/100 its original mass? 

 

Problem #7: Fermium-253 has a half-life of 0.334 seconds. A radioactive 

sample is considered to be completely decayed after 10 half-lives. How 

much time will elapse for this sample to be considered gone? 

Problem #8: At time zero, there are 10.0 grams of W-187. If the half-life is 

23.9 hours, how much will be present at the end of one day? Two days? 

Seven days? 
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Problem #9: 100.0 grams of an isotope with a half-life of 36.0 hours is 

present at time zero. How much time will have elapsed when 5.00 grams 

remains? 

 

Problem #10: How much time will be required for a sample of H-3 to lose 

75% of its radioactivity? The half-life of tritium is 12.26 years. 

 

Problem #11: The half life of iodine-131 is 8.040 days. What percentage of 

an iodine-131 sample will remain after 40.20 days? 

 

Problem #12: The half-life of thorium-227 is 18.72 days How many days 

are required for three-fourths of a given amount to decay? 

 

Problem #13: If you start with 5.32 x 109 atoms of Cs-137, how much time 

will pass before the amount remaining is 5.20 x 106 atoms? The half-life of 

Cs-137 is 30.17 years. 

 

Problem #14: The half-life of the radioactive isotope phosphorus-32 is 14.3 

days. How long until a sample loses 99% of its radioactivity? 

 

Problem #15: The half-life of Palladium-100 is 4 days. After 12 days a 

sample of Pd-100 has been reduced to a mass of 4.00 mg. (a) Determine the 

starting mass. (b) What is the mass 8 weeks after the start? 

 

 

Problem #16: Rn-222 has a half-life of 3.82 days. How long before only 

1/16 of the original sample remains? 
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Problem #17: U-238 has a half-life of 4.46 x 109 years. Estimates of the age 

of the universe range from 9 x 109 years to 23 x 109 years (Cauldrons in the 

Cosmos: Nuclear Astrophysics, C.E. Rolfs and W.S. Rodney, Univ. of 

Chicago, 1988, p. 477). What fraction of this isotope present at the start of 

the universe remains today? Calculate for both minimum and maximum 

values, as well as a median value of 16 x 109 years. 

 

Problem #18: A sample of Se-83 registers 1012 disintegrations per second 

when first tested. What rate would you predict for this sample 3.5 hours 

later, if the half-life is 22.3 minutes? 

 

Problem #19: Iodine-131 has a half-life of 8.040 days. If we start with a 

40.0 gram sample, how much will remain after 24.0 days? 

 

Problem #20: If you start with 2.97 x 1022 atoms of molybdenum-99 (half-

life = 65.94 hours), how many atoms will remain after one week? 

 

Problem #21: The isotope H-3 has a half life of 12.26 years. Find the 

fraction remaining after 49 years. 

 

Problem #22: How long will it take for a 64.0 g sample of Rn-222 (half-life 

= 3.8235 days) to decay to 8.00 g? 

 

Problem #23: A scientist needs 10.0 micrograms of Ca-47 (half-life = 4.50 

days) to do an experiment on an animal. If the delivery time is 50.0 hours, 

how many micrograms of 47CaCO3 must the scientist order? 

10.0 mg / 0.725 = 13.8 mg 
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Problem #24: What percentage of the parent isotope remains after 0.5 half 

lives have passed? 

 

Problem #25: Manganese-56 has a half-life of 2.6 h. What is the mass of 

manganese-56 in a 1.0 g sample of the isotope at the end of 10.4 h? 

 

 

Problem #26: The half life in two different samples, A and B, of radio-

active nuclei are related according to T(1/2,B) = T(1/2,A)/2. In a certain 

period the number of radio-active nuclei in sample A decreases to one-

fourth the number present initially. In the same period the number of radio-

active nuclei in sample B decreases to a fraction f of the number present 

initially. Find f. 

 

 

 

 

Problem #27: You have 20.0 grams of 32-P that decays 5% daily. How 

long will it take for half the original to decay? 

 

 

 

Problem #28: A sample of radioactive isotopes contains two different 

nuclides, labelled A and B. Initially, the sample composition is 1:1, i.e., the 

same number of nuclei A as nuclei B. The half-life of A is 3 hours and, that 

of B, 6 hours. What is the expected ratio A/B after 18 hours? 
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Problem #29: If the half-life of 238-U is 4.5 x 109 y and the half-life of 

235-U is 7.1 x 108 y and the age of the Earth is 4.5 x 109 y and if the 

percentage of 238-U in the Earth is 99.3% and 235-U is 0.7% then what 

were their percentages when the Earth was formed? 

 

 

 

 

Problem #30: A radioactive sample contains 3.25 x 1018 atoms of a nuclide 

that decays at a rate of 3.4 x 1013 disintegrations per 26 min. 

(a) What percentage of the nuclide will have decayed after 159 days?  

(b) What is the half-life of the nuclide? 
 

 

 

 

 

 

 

Problem #31: The radioisotope potassium-40 decays to argon-40 by 

positron emission with a half life of 1.27 x 109 yr. A sample of moon rock 

was found to contain 78 argon-40 atoms for every 22 potassium-40 atoms. 

The age of the rock is . . . 

 

 

 

 

 

Problem #32: What is the age of a rock in which the mass ratio of Ar-40 to 

K-40 is 3.8? K-40 decays to Ar-40 with a half-life of 1.27 x 109 yr. 
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Problem #33: Arsenic-74 is a medical radioisotopes with a half-life of 18 

days. If the initial amount of arsenic-74 injected is 2.30 mg, how much 

arsenic-74 is left in the body after 54 days? 

 

 

Problem #34: Assume that today there is 10 grams of substance, while 1000 

years ago there was 100 grams of it. If there is 15grams of substance today, 

how much will there be 600 years from now? 

 

 

 

 

 

 

 

 

Problem #35: A radionuclide, cobalt-60, has a half-life of 5.27 years. How 

many hours would it take for the activity to diminish to one-thirty-secondth 

(3.125%) of its original value? 

 

 



Half Life Worksheet – Extra Practice 
 

 

1) Fluorine-21 has a half life of approximately 5 seconds. What fraction of 
the original nuclei would remain after 1 minute? 
 

2) Iodine-131 has a half life of 8 days. What fraction of the original sample 
would remain at the end of 32 days? 

 
3) The half-life of chromium-51 is 28 days. If the sample contained 510 

grams, how much chromium would remain after 56 days? How much 
would remain after 1 year? How much was present 168 days ago? 

 
4) If 20.0 g of a radioactive isotope are present at 1:00 PM and 5.0 g remain 

at 2:00 PM, what is the half life of the isotope?  
 
5) The half life of Uranium-238 is 4.5 billion years and the age of earth is 4.5 

X 109 years. What fraction of Uranium-238 that was present when Earth 
was formed still remains? 

 
6) Chromium-48 decays. After 6 half-lives, what fraction of the original nuclei 

would remain? 
 

7) The half life of iodine-125 is 60 days. What fraction of iodine-125 nuclides 
would be left after 360 days? 

 
8) Titanium-51 decays with a half life of 6 minutes. What fraction of titanium 

would remain after one hour? 
 

9) A medical institution requests 1 g of bismuth-214, which has a half life of 
20 min. How many grams of bismuth-214 must be prepared if the 
shipping time is 2 h? 

 
10) The half life of radium 226 is 1602 years. If you have 500 grams of 

radium today how many grams would have been present 9612 years ago?  
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