
AP Biology 

Rate and Growth Notes 

 

Rate and Growth Formulas 

 

 
 

General Notes 

 

 d is the same as ∆ (delta) and means “change” 

 rmax is the maximum growth rate of a population under ideal conditions 

 

Exponential Growth 

 Rapid, unrestricted population growth or reproduction of individuals without 

constraints (such as unlimited resources) 

 Does not factor in the carrying capacity (K) of the environment (which is why “K” is not 

included in the formula above) 

 

Logistic Growth 

 Population growth is limited due to density-dependent (such as competition for 

resources) and density-independent (such as natural disasters) factors 

 Rate of population growth slows as the population size (N) approaches the carrying 

capacity (K)  

 

Population Density 

 

 To calculate population density, divide the population by the size of the area 

 Example: If 300 blue jays are found in a 20 hectare plot, then the population density is 

15 blue jays/hectare 

 

 

 



Per Capita Birth Rate (b) and Per Capita Death Rate (d) 

 

 The per capita birth rate is number of offspring produced per unit time 

 

 The per capita death rate is the number of individuals that die per unit time (mortality 

rate is the same as death rate) 

 

 Example: In a population of 750 fish, 25 dies on a particular day while 12 were born. 

 

Per capita birth rate = 12/750 = 0.016 fish are born per day 

 

Per capita death rate = 25/750 = 0.033 fish die per day 

 

Births (B) and Deaths (D) 

 

 To calculate the actual number of individuals that were born (B) in a given time period, 

multiply the per capita birth rate times the population size (N) 

 

 To calculate the actual number of individuals that died (D) during a given time period, 

multiple the per capita death rate times the population size (N) 

 

Change in Population Size 

 

 The change in population size during a specific time period is equal to the number of 

births minus the number of deaths 

 

 The per capita rate of increase (r) is the difference between the per capita birth (b) and 

death rates (d). (The practice problems say “per capita rate of increase” – this is 

growth!) 

 

Survivorship 

 

 If the question asks “what is the survivorship….”, this means what fraction, or 

percentage, of the cohort (group) survived? 

 

 

 


