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High School Biology
Final Exam Study

Guide

Introduction:
Preparing for
Your High
School Biology
Final Exam

As  the  semester  draws
to a close, the prospect
of a comprehensive high
school biology final exam
can  feel  both  daunting
and  pivotal.  Biology  is
often  described  as  the
study of life itself, and a
final exam in this subject
typically  covers  a  vast
landscape:  from  the

molecular  machinery
inside a single cell to the
dynamic  interactions  of
ent i re  ecosystems.
Creating  an  effective
final exam study guide is
n o t  j u s t  a b o u t
memorizing  facts;  it's
about building a mental
map that connects core
concepts, processes, and
vocabulary. This guide is
designed  to  help  you
structure  your  review,
f o c u s  o n  t h e  m o s t
frequently tested topics,
and approach your exam
with  confidence.
W h e t h e r  y o u  a r e
rev iew ing  ce l lu la r



respiration,  genetics,
ecology,  or  evolution,
the  key  i s  to  s tudy
a c t i v e l y ,  s e e k
connections  between
topics,  and  practice
applying your knowledge
to  new  scenarios.  By
break ing  down  the
m a t e r i a l  i n t o
manageable  sections
and using strategies like
diagrams,  flashcards,
and  practice  questions,
you  can  transform  a
mountain of  information
into  a  clear,  navigable
path toward success.

Unit 1: The
Chemistry of
Life and
Macromolecul
es

Understand ing  the
chemical  foundations  of
biology  is  essential

b e c a u s e  a l l  l i f e
processes  are  governed
by  chemical  reactions.
Your  final  exam  will
likely assess your grasp
of atoms, molecules, and
the unique properties of
water  that  make  l ife
p o s s i b l e .  W a t e r ' s
polar i ty ,  cohesion,
adhesion, and its ability
t o  m o d e r a t e
t e m p e r a t u r e  a r e
fundamental  concepts.
You  shou ld  a l so  be
comfortable with the pH
scale  and  the  role  of
buffers  in  maintaining
homeostasis.

Macromolecules:
The Building
Blocks of Life

Four  classes  of  organic
m a c r o m o l e c u l e s
dominate  b io logy :
carbohydrates,  lipids,
proteins,  and  nucleic
acids.  For  each,  know
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the  monomer,  polymer,
main  functions,  and
examples.

Carbohydrates:
Monosaccharides
(glucose) are
monomers;
polysaccharides
(starch, glycogen,
cellulose) serve
energy storage
and structural
roles.
Lipids: Not
polymers in the
same sense;
include fats,
phospholipids (key
to cell
membranes), and
steroids. Know
saturated vs.
unsaturated fats
and the
importance of
hydrophobic
properties.
Proteins: Amino
acids are
monomers linked

by peptide bonds.
Functions include
enzymes,
hormones,
transport, and
structure. Be able
to explain
denaturation and
the four levels of
protein structure.
Nucleic Acids:
DNA and RNA are
polymers of
nucleotides.
Understand the
double helix
structure of DNA
and the role of ATP
as an energy
currency.

A strong study strategy
for macromolecules is to
create  a  comparison
chart  and  test  yourself
on  identifying  functions
from  examples  (e.g.,
"Which macromolecule is
primarily responsible for
l o n g - t e r m  e n e r g y
s to rage?"  Answer :



Lipids).

Unit 2: Cell
Structure and
Function

The cell is the basic unit
of  life.  Your  exam  will
cover  cell  theory,  the
differences  between
p r o k a r y o t i c  a n d
eukaryotic cells, and the
specialized  functions  of
organelles. Focus on the
endomembrane  system
(nucleus,  ER,  Golgi,
lysosomes)  and  how
proteins  are  processed
a n d  t r a n s p o r t e d .
M i t o c h o n d r i a  a n d
c h l o r o p l a s t s  a r e
especially important due
to their  roles  in  energy
transformation and their
unique DNA.

Cell Membrane and

Transport

The plasma membrane is
a  phospholipid  bilayer
with embedded proteins.
Master  the  concepts  of
selective  permeability,
p a s s i v e  t r a n s p o r t
(diffusion,  osmosis,
facilitated diffusion),  and
a c t i v e  t r a n s p o r t
( i nc lud ing  pumps ,
e n d o c y t o s i s ,  a n d
exocytosis).  Know  how
tonicity  affects  cells:
hypertonic,  hypotonic,
and isotonic solutions. A
common exam question
might ask you to predict
what  happens  to  a  red
blood  cel l  p laced  in
distilled water (answer: it
will  swell  and  possibly
lyse due to water influx).

Unit 3: Cellular
Energy –
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Respiration
and
Photosynthesi

s

T h i s  u n i t  o f t e n
intimidates students, but
you  can  master  it  by
focus ing  on  the  b ig
picture  of  energy  flow.
Cellular  respiration
breaks down glucose to
produce  ATP,  whi le
photosynthesis  captures
light  energy  to  build
glucose. Understand that
they are complementary
processes.

Cellular
Respiration
Overview

Glycolysis1.
(cytoplasm):
glucose →
pyruvate, net gain
of 2 ATP and 2
NADH. Does not

require oxygen.
Krebs Cycle2.
(mitochondrial
matrix): produces
CO2, ATP, NADH,
and FADH2.
Electron3.
Transport Chain
(inner
mitochondrial
membrane): uses
oxygen as final
acceptor to
produce most ATP
via chemiosmosis.

Be  able  to  compare
aerobic  and  anaerobic
r e s p i r a t i o n
(fermentation).  For
photosynthesis,  know
the  l ight-dependent
reactions  (thylakoid
membranes)  and  the
Calvin  cycle  (stroma).
K e y  p i g m e n t s :
chlorophyll  a  and  b,
carotenoids.



Unit 4: Cell
Division and

Genetics

Cell division is crucial for
growth,  repair ,  and
reproduction. Your study
guide  should  clearly
differentiate  mitosis  and
m e i o s i s .  M i t o s i s
produces  two  identical
daughter  cells  (somatic
cells),  while  meiosis
produces four genetically
unique  gametes  (sex
ce l l s )  w i th  ha l f  the
chromosome  number.
K n o w  t h e  p h a s e s :
prophase,  metaphase,
anaphase,  telophase
(PMAT). Also understand
c r o s s i n g  o v e r  a n d
independent  assortment
as  sources  of  genetic
variation.

Mendelian

Genetics and
Beyond

G r e g o r  M e n d e l ' s
principles of segregation
a n d  i n d e p e n d e n t
a s s o r t m e n t  a r e
foundational.  Practice
monohybrid and dihybrid
crosses  using  Punnett
squares.  Understand
dominant  and  recessive
t ra i t s ,  i ncomp le te
d o m i n a n c e ,
codominance ,  and
multiple alleles (like ABO
blood types). Be familiar
with pedigrees and sex-
linked  traits  (e.g.,  color
blindness).  Also,  touch
on  modern  genetics:
D N A  r e p l i c a t i o n ,
transcription, translation,
and mutations. Know the
central  dogma:  DNA  →
RNA → Protein.

Unit 5:
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Evolution and
Natural

Selection

Evolution is the unifying
theory  of  biology.  The
c o r e  i d e a  i s  t h a t
populations change over
time  through  natural
selection,  as  proposed
by  Char les  Darwin .
Important  concepts
include:  descent  with
modification,  variation,
o v e r p r o d u c t i o n ,
a d a p t a t i o n ,  a n d
reproductive  success.
Understand evidence for
evolution:  fossil  record,
homologous  structures,
c o m p a r a t i v e
embryology,  molecular
b i o l o g y  ( D N A
s i m i l a r i t i e s ) ,  a n d
biogeography.

Be  prepared  to  explain
how  natural  selection
works using an example

( e . g . ,  a n t i b i o t i c
resistance  in  bacteria).
Additionally,  know  the
H a r d y - W e i n b e r g
e q u i l i b r i u m  a n d
conditions  that  cause
evolution  (genetic  drift,
gene  flow,  mutation,
natural  selection,  non-
random  mating).

Unit 6: Ecology
and
Interdependen
ce

Ecology  examines  how
organisms  interact  with
each  other  and  their
environment.  Key levels
o f  o r g a n i z a t i o n :
organism → population →
community → ecosystem
→  biome  →  biosphere.
Study  energy  flow
through food chains and
food webs, and the 10%
rule  of  energy  transfer
between  trophic  levels.



U n d e r s t a n d
biogeochemical  cycles
(carbon, nitrogen, water,
phosphorus)  and  their
importance.

Population Ecology
and Community
Interactions

Population growth
models:
exponential (J-
curve) and logistic
(S-curve) with
carrying capacity.
Limiting factors:
density-dependent
(competition,
predation) and
density-
independent
(natural disasters).
Symbiotic
relationships:
mutualism,
commensalism,
parasitism,
competition,
predation.
Ecological

succession:
primary vs.
secondary
succession.

Also be aware of human
impacts: climate change,
habitat  destruction,
invasive  species,  and
biodiversity  loss.

Unit 7: Body
Systems and
Homeostasis
(if covered in
your course)

Many high school biology
courses  include  a  brief
survey  of  human  body
systems.  Focus  on  the
nervous,  endocrine,
circulatory,  respiratory,
digestive,  and  immune
systems.  Understand
h o w  e a c h  s y s t e m
c o n t r i b u t e s  t o
h o m e o s t a s i s .  F o r
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example,  the  feedback
loops  regulating  blood
sugar  ( i nsu l i n  and
g lucagon )  o r  body
temperature. Be able to
explain the path of blood
t h r o u g h  t h e  h e a r t
(pulmonary and systemic
circuits).

Effective
Study
Strategies for
Your Final
Exam

Creating  a  high  school
biology  final  exam study
guide is a proactive step,
but you need a solid plan
to use it effectively. Here
are  severa l  proven
methods:

Active Recall:1.
After reading a
section, close the
book and write
down everything

you remember
from memory.
Check for
accuracy.
Diagram2.
Labeling: Biology
is highly visual.
Practice drawing
and labeling a cell,
the steps of
mitosis, the heart,
or a food web.
Practice3.
Questions: Use
old tests, quizzes,
or online
resources. Focus
on application
questions that
require reasoning,
not just definition
recall.
Teach Someone4.
Else: Explaining a
concept to a friend
or even to yourself
out loud forces
clarity and
identifies gaps.
Use Mnemonics:5.
For example,



"PMAT" for mitosis
phases, "Krebs
Cycle begins with
Citrate"
(Remember: C for
Citrate after Citric
Acid).
Create Concept6.
Maps: Link topics
from different
units. How does
photosynthesis
relate to cellular
respiration? How
does evolution
depend on
genetics? How
does ecology
connect to energy
flow?

Common
Pitfalls to
Avoid

Cramming the
night before:
Space out review
over multiple days.

Ignoring
vocabulary: Many
questions hinge on
precise terms like
"biotic," "allele,"
"isotonic."
Overlooking
diagrams and
graphs: The exam
may ask you to
interpret data or a
model.
Not reading
questions
carefully: Look for
keywords like
"except," "most
likely," "first step,"
etc.

Final Words:
Putting It All
Together

A  high  school  biology
final exam study guide is
more  than  a  l i s t  o f
topics—it is a framework
for  understanding  the
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l iv ing  world.  As  you
review,  keep  asking
yourself  "Why does this
matter?" and "How does
this  connect  to  what  I
already  know?"  Biology
is a story of life, from the
molecular  interactions
inside a single bacterium
to the global cycles that
sustain  our  biosphere.
Approach your exam not
as  a  hurdle  but  as  an
o p p o r t u n i t y  t o
demonstrate  your  deep
understanding  of  this
remarkable subject. With
consistent,  active  study
and a  structured guide,

you  can  walk  into  your
final  exam  feeling
prepared  and  confident.
G o o d  l u c k ,  a n d
r e m e m b e r :  e v e r y
organism alive today is a
t e s t a m e n t  t o  t h e
principles  you  have
studied all semester. Let
that  inspire  you as you
tackle your final exam.
By using this high school
biology  final  exam study
guide, you have already
taken  the  first  step
toward  mastering  the
material.  Now it  is time
to dive in, stay curious,
and let  your  knowledge
shine.


