Earth Sci/ Nork

Name: _______________


Calculating Half-Life Problems
How to Solve These Half-Life Problems: 

 
Number of half-lives = total time elapsed / length of half-life 

Amount remaining = (starting amount) x (0.5)number of half-lives 

This table is very useful to solve simple half-live problems.
 

	half-life 
	0 
	1 
	2 
	3 
	4 
	5 
	6 

	fraction 
remaining 
	1 
	1/2 
	1/4 
	1/8 
	1/16 
	1/32 
	1/64 

	Decimal 

Remaining
	1
	0.50
	0.25
	0.125
	0.0625
	0.0313
	.0156

	Percentage Remaining
	100
	50
	25
	12.5
	6.25
	3.13
	1.56


 

Sample Problem: A radioactive isotope of cesium (Cs-137) has a half-life of 30 years.  If 1.0 g of Cs-137 disintegrates over a period of 90 years, how many grams of Cs-137 would remain?

Step 1:  

Organize your answer.  Half-life = _30 years_; starting amount= _1 gram___; total time = __90 years___
Step 2:

Use the top formula to determine what you know  and don’t know.

Number of half-lives = total time elapsed / length of half-life

Number of half-lives = 90 years/ 30 years = 3 HL

Step 3:
Either use the second formula to calculate the ending amount, or make a table to figure it out.

1. Label the left column “HL”, 2nd column “time”, and right column with “amount or mass”.


HL   Time   Mass (g)


2. Begin by always writing a zero in the HL and time columns.

HL   Time   Mass (g)

0      0
3. Then fill in the HL and time columns, one HL at a time until you reach 3 HL.
HL   Time   Mass (g)

0    0

1  30
2  60

3  90

4. In the mass column, start with the original mass given in the problem, then keep dividing the number in the mass column by 2 for each number of half-lives.
HL   Time   Mass (g)

0    0
  1.0

1  30         0.5

2  60
   0.25



3  90         0.125
5. The rules are:

a. Add half-lives on the left

b. Divide by 2 on the right.

Half Life Problems
1. Carbon-14 has a half-life of 5,730 years.  If a sample contains 70 mg originally, how much is left after 17,190 years?

Organize your answer.  Half-life = ________; starting amount= ________; total time = __________

Find the # half-lives and ending amount:
2. How much of a 500g sample of potassium-42 is left after 62 hours.  The half-life of K-42 is 12.4 hours.

Organize your answer.  Half-life = ________; starting amount= ________; total time = __________

Find the # half-lives and ending amount:

3. The half-life of cobalt-60 is 5.26 years.  If 50g are left after 15.8 years, how many grams were in the original sample?

Organize your answer.  Half-life = ________; ending amount= ________; total time = __________

Find the # half-lives and starting amount:

4. Radon-222 has a half-life of 3.82 days.  How long before only 1/16 of the original sample remains?

Organize your answer.  Half-life = ________; starting amount= ________; ending amount = __________

Find the # half-lives and total time:

5. After 24 days, 2 mg of an original 128 mg sample remains.  What is the half-life of the sample?

Organize your answer.  Total time = ________; starting amount= ________; ending amount = _________

Find the % or fraction remaining and # half lives and half-life:

In a laboratory, you obtain the following data while studying a radioactive mystery substance.  Use the data to determine the half-life of your mystery substance.  Explain.

	Time (min)
	Grams Remaining

	0
	702

	20
	582

	40
	423

	60
	320

	80
	298

	100
	209

	120
	164

	140
	154

	160
	124


