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Ecology
Population growth

Population growth

Two growth models:
exponential : a J-curve,
dN
dt = rN

logistic : an S-curve,
slowed by resources

Growth levels off at the carry-
ing capacity K: dN

dt =

rNK − N
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Population growth: lag, exponential, then levelling off at the carrying capacity



Ecology
Population growth

Worked example – the logistic growth rate

A population has rmax = 0.5 yr−1, carrying
capacity K = 1000, and current size
N = 400. Find dN/dt.

dN
dt = rmaxNK − N

K
= 0.5(400)

1000− 400

1000
= 200× 0.6 = 120 yr−1

Exponential
growth rmaxN
would give 200. The
(K − N)/K term is
what makes it logis-
tic : it ap-
proaches zero as N ap-
proaches K.



AP Biology

Exercises 2.1·2.3
2 Practice
Now apply the methods above.

2.1 What shape is an exponential growth curve? [1]

2.2 What does carrying capacity mean? [1]

2.3 What shape is a logistic growth curve? [1]

3 Exam-style questions
3.1 Logistic growth levels off at the [1]

A origin
B carrying capacity
C exponential phase
D zero point

3.2 A population grows and then levels off at 1200 individuals.

(a) State the carrying capacity. [1]

(b) Explain why growth slows as the population approaches this value. [2]

3.3 Explain the difference between exponential and logistic growth in terms of resources.[2]
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Solutions
Each answer shows the steps, then the result.

2.1

• J-shaped

2.2

• The maximum population the environment can support long-term

2.3

• S-shaped

3.1 B

• the carrying capacity

3.2

(a)

• 1200

(b)

• As the population grows, resources (food, space) become limited and competition
rises, so births fall and deaths rise, slowing growth toward K

3.3

• Exponential growth assumes unlimited resources, so it keeps accelerating; logistic
growth accounts for limited resources, so it slows and levels off at the carrying capacity
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Exercise 3.1
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AP Biology

Exercise 3.1

2 Practice
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Exercise 3.2 (a)

2 Practice
Now apply the methods above.

2.1 What shape is an exponential growth curve? [1]

2.2 What does carrying capacity mean? [1]

2.3 What shape is a logistic growth curve? [1]

3 Exam-style questions
3.1 Logistic growth levels off at the [1]

A origin
B carrying capacity
C exponential phase
D zero point

3.2 A population grows and then levels off at 1200 individuals.

(a) State the carrying capacity. [1]

(b) Explain why growth slows as the population approaches this value. [2]
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Exercise 3.2 (a)

2 Practice
Now apply the methods above.

2.1 What shape is an exponential growth curve? [1]

2.2 What does carrying capacity mean? [1]

2.3 What shape is a logistic growth curve? [1]

3 Exam-style questions
3.1 Logistic growth levels off at the [1]

A origin
B carrying capacity
C exponential phase
D zero point

3.2 A population grows and then levels off at 1200 individuals.

(a) State the carrying capacity. [1]

(b) Explain why growth slows as the population approaches this value. [2]

3.3 Explain the difference between exponential and logistic growth in terms of resources.[2]
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2.1

• J-shaped
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2.3

• S-shaped

3.1 B

• the carrying capacity

3.2

(a)

• 1200

(b)

• As the population grows, resources (food, space) become limited and competition
rises, so births fall and deaths rise, slowing growth toward K

3.3

• Exponential growth assumes unlimited resources, so it keeps accelerating; logistic
growth accounts for limited resources, so it slows and levels off at the carrying capacity

AP Biology • 8.3 Population Ecology 3



AP Biology

Exercise 3.2 (b)

2 Practice
Now apply the methods above.

2.1 What shape is an exponential growth curve? [1]

2.2 What does carrying capacity mean? [1]

2.3 What shape is a logistic growth curve? [1]

3 Exam-style questions
3.1 Logistic growth levels off at the [1]

A origin
B carrying capacity
C exponential phase
D zero point

3.2 A population grows and then levels off at 1200 individuals.

(a) State the carrying capacity. [1]

(b) Explain why growth slows as the population approaches this value. [2]

3.3 Explain the difference between exponential and logistic growth in terms of resources.[2]
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Exercise 3.2 (b)

2 Practice
Now apply the methods above.

2.1 What shape is an exponential growth curve? [1]

2.2 What does carrying capacity mean? [1]

2.3 What shape is a logistic growth curve? [1]

3 Exam-style questions
3.1 Logistic growth levels off at the [1]

A origin
B carrying capacity
C exponential phase
D zero point

3.2 A population grows and then levels off at 1200 individuals.

(a) State the carrying capacity. [1]

(b) Explain why growth slows as the population approaches this value. [2]

3.3 Explain the difference between exponential and logistic growth in terms of resources.[2]
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Solutions
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• S-shaped

3.1 B

• the carrying capacity

3.2

(a)
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(b)

• As the population grows, resources (food, space) become limited and competition
rises, so births fall and deaths rise, slowing growth toward K

3.3

• Exponential growth assumes unlimited resources, so it keeps accelerating; logistic
growth accounts for limited resources, so it slows and levels off at the carrying capacity
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Exercise 3.3

2 Practice
Now apply the methods above.

2.1 What shape is an exponential growth curve? [1]

2.2 What does carrying capacity mean? [1]

2.3 What shape is a logistic growth curve? [1]
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3.1 Logistic growth levels off at the [1]

A origin
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C exponential phase
D zero point

3.2 A population grows and then levels off at 1200 individuals.

(a) State the carrying capacity. [1]

(b) Explain why growth slows as the population approaches this value. [2]

3.3 Explain the difference between exponential and logistic growth in terms of resources.[2]
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