GENERAL

chapter 8 understanding populations study guide answer
key

Published: September 27, 2026 | Index ID: #-

Chapter 8 Understanding Populations: Study Guide & Answer Key

Welcome to our comprehensive study guide for Chapter 8, “Understanding Populations” Whether you're a
high school student tackling a biology or social science textbook, a college freshman studying human geography, or
a professional preparing for a certification exam, this guide will help you master the core concepts and give you
confidence in answering the most common questions. We've broken the chapter into digestible sections,
highlighted key terms, and provided a detailed answer key to help you verify your work. Let’s dive in.
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Introduction

Understanding populations is fundamental to fields ranging from ecology to public health to economics. Chapter 8
guides you through the mechanics of population dynamics, the tools we use to measure them, and the implications
of demographic trends. The material covers:

¢ Population size, density, and distribution

Birth, death, immigration, and emigration rates

e Age structure analyses

Population growth models (exponential and logistic)
Factors influencing population change

By the end of this chapter, you should be able to interpret demographic data, calculate rates, and explain the
causes of population trends. The answer key below provides clear solutions and reasoning for each practice
problem, enabling you to self check and deepen your understanding.

Overview of Chapter /8

Chapter /8 is organized into four main sections:

Population Fundamentals — Definitions and basic metrics.

Demographic Rates — How births, deaths, and migration shape populations.
Population Models — Predicting future changes.

4. Case Studies & Applications — Real world examples and policy implications.
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Each section builds on the previous one, culminating in a holistic view of population science. We’'ll walk through



each part, spotlighting the most important ideas and offering quick tips for retention.

Key Concepts & Vocabulary

Population Size and Density

Population size is simply the total number of individuals in a given area or group. Population densitymeasures
how many people occupy a unit of area (e.g., people per square kilometer). Density can reveal patterns such as
urban clustering or rural sparsity.

Population Distribution
Distribution describes how individuals are spread across a landscape. Two common patterns are:
¢ Uniform — Individuals are evenly spaced.
e — Individuals group together.
e — No discernible pattern.
Demographic Rates
¢ Birth Rate — Number of live births per 1,000 people per year.
e Death Rate — Number of deaths per 1,000 people per year.
¢ Migration Rate — Net movement (immigration minus emigration) per 1,000 people.
¢ Growth Rate — Net increase or decrease in population per 1,000 people.
Age Structure & Cohort Analysis

Age structure charts (population pyramids) display the distribution of people across age groups. Cohort analysis
tracks a specific group as it ages, revealing patterns such as “baby boomers” or “Generation Z.”

Population Models

* Exponential Model — Assumes unlimited resources; growth rate is constant.
¢ Logistic Model — Incorporates carrying capacity; growth slows as resources limit expansion.

Carrying Capacity

This is the maximum population size that an environment can sustain indefinitely without degrading the habitat.
Population Viability Analysis (PVA)
PVA uses demographic data to predict extinction risk, crucial for conservation biology.

Population Projections

Statistical methods forecast future population sizes based on current trends, vital for urban planning, healthcare,
and education.

Sample Questions & Answers

Below are ten practice problems that reflect typical questions you might encounter. After each question, you'll find a
thorough answer that explains the reasoning and calculations.

1. Calculate the population growth rate.

Problem:A town had a population of 12,000 in 2010. By 2020, the population increased to 13,200. What is the
annual growth rate (assuming exponential growth)?

Answer: The exponential growth formula is P(t) = P € /e”(shere P & the initial population, r the growth rate, and t



time in years. Rearranging:

1. Divide final by initial: 13,200 + 12,000 = 1.10.
2. Take natural logarithm: In(1.10) "H 0.0953.
3. Divide by time: 0.0953 + 10 "H 0.00953.

So the annual growth rate is approximately 0.95% (or 0.0095 in decimal form).

2. Determine the net migration rate.

Problem:In a city, 5,000 people immigrated in 2021, while 3,200 emigrated. The population in 2020 was 250,000.
What is the net migration rate per 1,000 people?

Answer:Net migration = 5,000 — 3,200 = 1,800. Divide by population: 1,800 + 250,000 = 0.0072. Multiply by 1,000:
0.0072 x 1,000 = 7.2. The net migration rate is 7.2 per 1,000 people.

3. Interpret a population pyramid.

Problem:A population pyramid shows a broad base with many children, a narrow middle, and a wide top. What
does this indicate about the population’s age structure?

Answer:A wide base indicates high birth rates, while a narrow middle suggests lower fertility or higher mortality in
the middle age groups. A wide top reflects a large elderly cohort, often a result of improved healthcare and lower
infant mortality. Overall, this pyramid indicates a population with high birth rates and a growing elderly segment.

4. Apply the logistic growth model.

Problem:A species has a carrying capacity of 10,000 individuals. The intrinsic growth rate is 0.2 per year. If the
current population is 4,000, what will the population be after 5 years?

Answer: The logistic equation is P(t) = K/[1 + (K — P €)/P €) /e"(Ri)pging in:K = 10,000, r = 0.2, P € = 4,000, t =:5

Compute (K — P €)/P € = (10,000 — 4,000)/4,000 = 6,000/4,000 = 1.5.
Compute e”(-rt) = eN(-0.2x5) = e”(-1) "H 0.3679.

Multiply: 1.5 x 0.3679 "H 0.5519.

Add 1:1 + 0.5519 = 1.5519.

Divide K by this: 10,000 + 1.5519 "H 6,444.

After five years, the population will be about 6,444 individuals.

5. Calculate the crude birth rate.

Problem:A country had 3,200 births in a year and a population of 80,000. What is the crude birth rate per 1,000
people?

Answer: Birth rate = (3,200 + 80,000) x 1,000 = 0.04 x 1,000 = 40. The crude birth rate is 40 per 1,000.

6. Estimate the population after a given period using exponential growth.

Problem: A town’s population is 50,000 and grows at 2% annually. What will the population be in 12 years?
Answer: Use P(t) =P € /e”(rt).r = 0.02, t = 12:
Compute exponent: 0.02 x 12 = 0.24.

Compute e70.24 "H 1.271.
Multiply by initial population: 50,000 x 1.271 "H 63,550.



The population will be approximately 63,550 after 12 years.

7. Determine the dependency ratio.

Problem:In a population of 200,000, there are 70,000 people aged 0-14 and 30,000 aged 65+. How many
working age (15-64) individuals are there, and what is the dependency ratio?

Answer:Working age population = 200,000 — (70,000 + 30,000) = 100,000. Total dependents = 70,000 + 30,000 =
100,000. Dependency ratio = (100,000 + 100,000) x 100 = 100%. So for every 100 working age individuals, there
are 100 dependents.

8. Identify the type of population distribution.

Problem:A coastal city shows high population density along the shoreline but low density inland. What distribution
pattern is this?

Answer: This is a clustereddistribution, where people concentrate in specific areas due to favorable conditions
such as
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