
Math Practice 

Rule of 70 

1) If the growth rate is 2.5 %, what is the doubling time? 

2) If the growth rate is 3.5 %, in what year will the country double twice (assuming 

constant rates)? 

3) If the growth rate is 1 %, how many people will there be in a country in 2089, 

assuming there are 2 million in the country today? 

Population Growth 

4) If the growth rate for a country is 1.2 %, how many people in the country after 1 full 

year (assuming constant rate for the year)?  Country starts will 8 million people. 

5) If the growth rate for a country is 3.4 %, how many people after 2 full years 

(assuming constant rate for the time period)?  Country starts with 16 million people. 

6) If the Birth rate is 5 and the population of a country is 1,000,000, how many people 

were born? 

7) If the Death rate is 152 and the population of a country is 10,000, how many people 

died? 

8) If there were 40 births, 500 deaths, 432 immigrants and 52 emigrants in a 

nation….what is the raw number by which this country grew? 

9) If the country above has 1,000 people, what is the population growth rate for this 

country? 

Half Life 

10) The half-life of iodine-131 is 8 days.  If you start with 200 grams, how much remains 

after 32 days? 

11) The half-life of strontium-90 is 25 years.  How much remains after 100 years, if you 

start with 4 grams? 

12) After 42 days, a 2 gram sample of phosphorous-32 contains only 0.25 grams of the 

isotope.  What is the half-life of phosphorous-32? 

13) Polonium-214 has a half-life of 164 seconds.  How many seconds would it take for 8 

grams to decay to 0.25 grams? 

14) What is the half-life of a 100 gram sample of nitrogen-16 that decays to 12.5 grams 

in 21.6 seconds? 

15) If the half-life of iodine-131 is 8 days, how long does it take 25 grams to decay to 

6.25 grams? 

16) Potassium-42 has a half-life of 12.4 hours.  How much of an 848 gram sample is left 

after 62.0 hours? 



pH 

17) What is the formula for calculating pH? 

18) So, if a substance has an H+ concentration of 10^-5.3, what is the pH? 

Kilowatt-hours 

19) If a 100- watt light bulb is used for 2 hours, how many kwh did you use? 

20) If the electricity company charges you $0.20 for each kwh, how much did it cost to 

run that light bulb for 2 hours? 

21) If the emission factor for CO2 is 0.94 lbs/kwh, how many pounds of CO2 is that light 

bulb responsible for emitting? 

Density 

22) If the mass of a substance is 400 grams, and volume is 200 ml, what is the density? 

Surface area and Volume 

23) If a yard is 100 meters by 100 meters, what is the surface area of this property? 

24) If that yard receives 1 mm of rain during a “storm,” how much rain fell across this 

yard? 

Dimensional Analysis Question: 

Given Information:   
An average human consumes 2,000 kcal/day.   
Photosynthetic efficiency is equal to 1% 
104 cm2 = 1 m2 
10,000 m2 = 1 ha 
 
Please answer the following questions, show all work. 

1) How many grass kilocalories must be provided to support a single meat eating 
human? 

2) How many kilocalories must be supplied by the sunlight to sustain a single 
human (meat eater) for a single day?   

3) Assume that biologically productive land can produce 0.5kcal/cm2.  Using your 
answer from part “a,” how many hectares are required to support one human 
eating meat for their caloric needs.   

4) With the current human population at 7.3 billion, can the earth support its 
current population if they were all meat eaters?  Please note:  Of the earth’s 51 
billion hectares of surface area, 14.7 billion hectares are land. About 38% 
(according to Raven & Berg) of this is considered biologically productive with 
the remaining land area unsuitable for crops, covered by ice or inhabited.   


