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Biology Final Exam Study Guide

Your Ultimate Biology
Final Exam Study
Guide: Strategies and
Core Concepts

Facing a biology final exam can feel like
staring down a mountain of information.
From the intricate dance of cellular
respiration to the grand sweep of evolutionary
theory, the sheer volume of material can be

overwhelming. However, with a strategic
approach and a clear understanding of the
core principles, you can transform this
challenge into an opportunity to solidify your
knowledge and excel. This comprehensive
biology final exam study guide is designed to
help you do just that. We will move beyond
simple memorization and focus on building a
conceptual framework, allowing you to
connect ideas and apply your understanding
to any question the exam throws your way.
This guide is structured to walk you through



the most critical topics, offering clear
explanations, study tips, and strategies for
success.

Building a Solid
Foundation: Core
Biological Principles

Before diving into specific systems, it is
crucial to master the fundamental principles
that underpin all of biology. Think of these
concepts as the grammar rules of life; without
them, nothing else makes complete sense.

The Scientific Method and

Experimental Design

Your exam will almost certainly test your
understanding of how science works. You
must be comfortable with the steps of the
scientific method: making observations,
asking a question, forming a testable
hypothesis,  conducting a controlled
experiment, analyzing data, and drawing
conclusions. Pay close attention to the
difference between a hypothesis and a
theory. A theory is a well-substantiated,
comprehensive explanation of some aspect of
the natural world that has been repeatedly
tested and confirmed. For experimental
design, know the importance of control
groups and experimental groups, as well as
independent variables (what you change)
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and dependent variables  (what you
measure). A common exam question will ask
you to identify these components in a given
scenario.

The Chemistry of Life

Biology is, at its heart, chemistry. You need a
firm grasp of the major macromolecules that
make up all living things.

Carbohydrates: Provide quick energy
(sugars like glucose) and structural
support (cellulose in plants, chitin in
insects). They are composed of
carbon, hydrogen, and oxygen, often in
a 1:2:1 ratio.
Lipids: Hydrophobic molecules used
for long-term energy storage (fats and

oils), cell membrane structure
(phospholipids), and signaling (steroids
like hormones). They are not polymers
like the other macromolecules.
Proteins: The most diverse group,
acting as enzymes, structural
components, transporters, and
signaling molecules. They are made of
amino acid monomers. Their function
is entirely dependent on their shape,
from primary to quaternary structure.
Nucleic Acids: DNA and RNA store
and transmit genetic information. They
are polymers of nucleotides, each
consisting of a sugar, a phosphate
group, and a nitrogenous base.
Understanding the structure of DNA
as a double helix is non-negotiable.



For this section of your biology final exam
s t u d y  g u i d e ,  f o c u s  o n  h o w  e a c h
macromolecule's structure dictates its
function. Practice drawing a simple
phospholipid bilayer and explaining why it
forms a semi-permeable membrane.

Lesson 1: The Cell – The
Fundamental Unit of
Life

Cell biology is a cornerstone of any final
exam. You must be able to compare and
contrast different cell types and understand
the functions of key organelles.

Prokaryotic vs. Eukaryotic Cells

This is a classic comparison question. Know
the following distinctions:

Prokaryotes: Bacteria and Archaea.
They lack a nucleus and membrane-
bound organelles. Their DNA is a
single, circular chromosome in the
nucleoid region. They are generally
smaller and simpler.
Eukaryotes: Protists, fungi, plants,
and animals. They have a true nucleus
containing linear DNA, and they
possess a variety of membrane-bound
organelles, which compartmentalize
cellular functions.
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Eukaryotic Organelles and Their
Functions

Create a mental map for yourself. You should
be able to state the function of each major
organelle and how it contributes to the cell's
overall operation. Use this list for your
review:

Nucleus: Contains DNA, controls cell
activities.
Ribosomes: Synthesize proteins.
Found free in the cytoplasm or bound
to the rough ER.
Endoplasmic Reticulum (ER):
Rough ER (studded with ribosomes)
modifies and packages proteins.
Smooth ER synthesizes lipids and
detoxifies toxins.

Golgi Apparatus: The "post office" of
the cell. Sorts, tags, and packages
proteins and lipids for transport out of
the cell or to other organelles.
Mitochondria: The "powerhouse."
Site of cellular respiration, producing
ATP (energy) from glucose. Has its
own DNA.
Chloroplasts: Found only in plant
cells. Site of photosynthesis,
converting light energy into chemical
energy (glucose). Has its own DNA.
Lysosomes: Contain digestive
enzymes for breaking down waste and
cellular debris.
Vacuoles: Storage for water, nutrients,
and waste. Plant cells have a large
central vacuole that maintains turgor



pressure.
Cell Membrane: The fluid mosaic
model. A phospholipid bilayer with
embedded proteins that controls what
enters and leaves the cell.

Cell Transport

Understand the difference between passive
transport (no energy required) and active
transport (requires ATP). Know these
specific processes:

Diffusion: Movement of molecules
from high to low concentration.
Osmosis: The specific diffusion of
water across a membrane.
Facilitated Diffusion: Passive
transport using a protein channel or

carrier.
Active Transport: Moving molecules
against their concentration gradient,
often via pumps.
Endocytosis and Exocytosis: Moving
large materials into or out of the cell
using vesicles.

Pro-tip for your biology final exam study
guide: When studying osmosis, always
consider the tonicity of the solution
(hypotonic, hypertonic, isotonic) relative to
the cell. What happens to a red blood cell in
pure water? It bursts. What happens to a plant
cell in salt water? It shrinks and plasmolytes.
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Lesson 2: Energy and
Metabolism

Life requires energy, and two processes are
central to how energy flows through the living
world: photosynthesis and cellular respiration.
Understanding the relationship between these
two is essential.

Photosynthesis: Capturing Light
Energy

This process occurs in the chloroplasts of
plants and some protists. The overall equation
is: 6CO₂ + 6H₂O + Light Energy → C₆H₁₂O₆
+ 6O₂.

Know the two main stages:

Light-Dependent Reactions: Occur1.
in the thylakoid membranes. Light
energy is used to split water (releasing
O₂), excite electrons, and generate
ATP and NADPH.
Calvin Cycle (Light-Independent2.
Reactions): Occurs in the stroma.
Uses the ATP and NADPH from the
first stage to fix carbon dioxide into
glucose.

Cellular Respiration: Releasing
Chemical Energy

This process occurs in the mitochondria of all
eukaryotic cells (and in the cytoplasm of
prokaryotes). It breaks down glucose to
produce ATP. The overall equation is the



reverse of photosynthesis: C₆H₁₂O₆ + 6O₂ →
6CO₂ + 6H₂O + ATP Energy.

Know the four stages:

Glycolysis: Occurs in the cytoplasm.1.
Breaks glucose into two pyruvate
molecules, producing a small amount
of ATP and NADH. Does not require
oxygen.
Pyruvate Oxidation: Pyruvate is2.
transported into the mitochondrion and
converted into Acetyl-CoA, releasing
CO₂.
Krebs Cycle (Citric Acid Cycle):3.
Occurs in the mitochondrial matrix.
Completes the breakdown of glucose,
producing more ATP, NADH,
FADH₂, and CO₂.

Oxidative Phosphorylation4.
(Electron Transport Chain and
Chemiosmosis): Occurs on the inner
mitochondrial membrane. The vast
majority of ATP is produced here.
NADH and FADH₂ donate electrons
to the chain, which pumps protons,
creating a gradient that drives ATP
synthase. Oxygen is the final electron
acceptor, forming water.

Key connection for your study guide:
Photosynthesis uses light energy to build
glucose. Cellular respiration breaks that
glucose down to release energy for the cell.
They are a cycle of energy and matter.
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Lesson 3: Genetics –
The Blueprint of Life

From Mendelian genetics to molecular
biology, this is often the most challenging, yet
fascinating, section of the exam.

Mendelian Genetics and Inheritance

Start with Gregor Mendel and his pea plants.
You must understand these core terms and
concepts:

Genotype vs. Phenotype: Genotype is
the genetic makeup (e.g., Tt).
Phenotype is the physical expression
(e.g., tall plant).
Homozygous vs. Heterozygous:

Homozygous has two identical alleles
(TT or tt). Heterozygous has two
different alleles (Tt).
Dominant vs. Recessive Alleles: A
dominant allele masks the expression
of a recessive allele.
Punnett Squares: Be able to solve
monohybrid crosses (one trait) and,
more importantly, dihybrid crosses
(two traits). Knowing the classic
9:3:3:1 phenotypic ratio for a dihybrid
cross is a must.
Non-Mendelian Inheritance: Know
examples like incomplete dominance
(snapdragon flowers, where red +
white = pink), codominance (ABO
blood type), and sex-linked traits
(color blindness, hemophilia).



Molecular Genetics: DNA to Protein

This is the central dogma of molecular
biology: DNA → RNA → Protein.

DNA Replication: The process of
copying DNA before cell division. It is
semi-conservative. Know the roles of
helicase (unwinds), DNA polymerase
(synthesizes new strand), and ligase
(glues Okazaki fragments together).
Transcription: DNA is used as a
template to make a messenger RNA
(mRNA) molecule in the nucleus.
RNA polymerase is the key enzyme.
Translation: The mRNA sequence is
read by a ribosome to assemble a chain
of amino acids, forming a protein.
Transfer RNA (tRNA) brings the

correct amino acid, matching its
anticodon to the mRNA's codon.

Be sure to understand the genetic code and
how a mutation (point mutation, frameshift)
in the DNA sequence can lead to a non-
functional protein.

Cell Division: Mitosis and Meiosis

Know the purpose and outcome of each
process.

Mitosis: Used for growth, repair, and
asexual reproduction in somatic (non-
reproductive) cells. It produces two
identical diploid daughter cells (2n
→ 2n). Know the phases: Prophase,
Metaphase, Anaphase, Telophase
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(PMAT).
Meiosis: Used to produce gametes
(sperm and eggs) for sexual

reproduction. It involves two rounds of
division and produces four
genetically unique haploid daughter
cells (2n → n). This process is


