
Biology Sol Review Study Guide

Downloaded from order.fishbonesusa.com by Oconnell & Logan • Books are a uniquely portable
magic. • Page 1

Biology Sol Review Study Guide

Mastering the Biology SOL:
Your Complete Review Study
Guide

If you are a high school student preparing
for  the  Virginia  Standards  of  Learning
(SOL) exam in biology, you already know
that  the  test  covers  a  vast  amount  of
material. From the intricate machinery of
cells to the broad patterns of ecology, the
Biology  SOL  demands  both  breadth  of
knowledge and depth of understanding. A

well-organized  Biology  Sol  Review
Study  Guide  can  be  the  difference
between  feeling  overwhelmed  and
walking  into  the  exam  with  genuine
confidence.  This  guide  is  designed  to
serve  as  that  resource,  breaking  down
the core topics into manageable sections
while  highlighting  the  most  frequently
tested  concepts.  Whether  you  are
reviewing  for  a  final  exam,  retaking  the
test,  or  just  starting  your  preparation,
this article will give you a structured path
toward success.



The Biology SOL exam is  not  simply a
test  of  memorization.  It  evaluates your
ability  to  apply  scientific  reasoning,
interpret  data,  and  understand  the
interconnectedness of biological systems.
The  key  to  effective  preparation  is  not
just  reading  through  your  notes  but
actively engaging with the material. Use
this  guide  as  a  checkpoint  for  your
knowledge. For each section, ask yourself
whether you could explain the concept to
a  classmate  or  apply  it  to  a  novel
scenario.  This approach, combined with
targeted  practice,  will  ensure  that  you
are  ready  for  any  question  the  exam
presents.

The Foundations of Biology:
Scientific Investigation and
the Nature of Science

Before  diving  into  the  specific  content
areas, it is essential to understand how
biologists  think  and  work.  A  significant
portion of the Biology SOL focuses on the
nature  of  science  and  scientific
investigation.  You  will  be  expected  to
demonstrate familiarity with the scientific
method, experimental  design,  and data
analysis.  This  is  not  a  section  to  skim
over;  it  underpins  nearly  every  other
topic on the exam.
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Key Concepts in Experimental
Design

You  must  be  able  to  ident i fy  the
components  o f  a  wel l -des igned
exper iment .  Th i s  i nc ludes  the
independent variable  (the factor  you
change), the dependent variable  (the
factor you measure), and the constants
(factors that remain the same). A strong
experiment  also  includes  a  control
group,  which  provides  a  baseline  for
comparison.  For  example,  if  you  are
testing the effect of light on plant growth,
the control group would be plants grown
under normal light conditions, while the
experimental  group  would  receive  a
different  light  treatment.

Data Interpretation and
Graphing

The  exam  will  often  present  data  in
tables  or  graphs  and ask  you to  draw
conclusions.  You should be comfortable
reading  line  graphs,  bar  graphs,  and
scatter plots. Pay attention to the axes,
units,  and  trends.  Practice  identifying
correlation  (a  relationship  between
variables)  versus  causation  (one
variable  directly  causing  a  change  in
another). Just because two variables are
correlated does not mean one causes the
other.

Microscopy and Lab Techniques

You should also be familiar with basic lab



tools,  especially  the  compound  light
microscope. Know how to calculate total
magnification  (eyepiece  magnification
m u l t i p l i e d  b y  o b j e c t i v e  l e n s
magnification) and how to prepare a wet
mount  s l ide.  Understanding  the
difference  between  a  theory  and  a
hypothes is  i s  a lso  important :  a
hypothesis is a testable prediction, while
a  t h e o r y  i s  a  w e l l - s u p p o r t e d ,
comprehensive  explanation  of  natural
phenomena.

Biochemistry: The
Chemistry of Life

Life is fundamentally chemical, and the
Biology SOL will test your understanding

of  the  molecules  that  make  up  living
organisms.  This  sect ion  is  often
challenging  for  students  because  it
bridges biology and chemistry. However,
b y  f o c u s i n g  o n  t h e  f o u r  m a j o r
macromolecules and their functions, you
can build a solid foundation.

The Four Macromolecules

There  are  four  primary  categories  of
organic molecules that are essential for
life:

Carbohydrates: Composed of
carbon, hydrogen, and oxygen,
carbohydrates are the body's
primary source of energy. Simple
sugars (monosaccharides) like
glucose are building blocks for
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complex carbohydrates
(polysaccharides) like starch and
glycogen. Know that cellulose is a
structural carbohydrate found in
plant cell walls.
Lipids: Fats, oils, and
phospholipids are hydrophobic
molecules that store energy, form
cell membranes, and serve as
hormones. A key fact is that lipids
contain more energy per gram than
carbohydrates. Be familiar with the
structure of a phospholipid bilayer
and its role in the cell membrane.
Proteins: Made of amino acids
linked by peptide bonds, proteins
perform a vast array of functions
including catalyzing reactions
(enzymes), transporting molecules,

and providing structural support.
The shape of a protein determines
its function, and denaturation (loss
of shape) can render a protein
useless.
Nucleic Acids: DNA and RNA are
polymers made of nucleotides. DNA
stores genetic information, while
RNA helps in protein synthesis. You
should know the base-pairing rules:
adenine with thymine (or uracil in
RNA), and cytosine with guanine.

Enzymes and Energy

Enzymes  are  biological  catalysts  that
speed up chemical reactions. The lock-
and-key  model  describes  how  a
substrate  fits  into  an  enzyme's  active



site. Factors such as temperature and pH
can  affect  enzyme  activity.  The  exam
may ask you to interpret a graph showing
enzyme activity at different temperatures
or pH levels,  so practice reading these
graphs carefully.

Cell Structure and Function

All  living things are composed of  cells,
and  the  Biology  SOL  places  a  heavy
emphasis on understanding cell biology.
You  need  to  know  the  differences
between prokaryotic and eukaryotic cells,
the  functions  of  major  organelles,  and
the processes  of  cellular  transport  and
energy conversion.

Prokaryotic vs. Eukaryotic Cells

Prokaryotic cells (bacteria and archaea)
lack  a  nucleus  and  membrane-bound
organelles.  Eukaryotic  cells  (plants,
animals,  fungi,  and  protists)  have  a
nucleus  and  specialized  organelles.  Be
able to compare and contrast these two
cell types, and know that eukaryotic cells
are generally larger and more complex.

Key Organelles and Their
Functions

You  should  be  able  to  identify  and
describe  the  function  of  the  following
organelles:

Nucleus: Contains DNA and directs
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cell activities.
Mitochondria: The powerhouse of
the cell, where cellular respiration
occurs.
Chloroplasts: Found in plant cells,
site of photosynthesis.
Ribosomes: Synthesize proteins.
Endoplasmic Reticulum (ER):
Rough ER has ribosomes and
processes proteins; Smooth ER
makes lipids.
Golgi Apparatus: Modifies, sorts,
and packages proteins.
Lysosomes: Break down waste
and cellular debris.
Cell Membrane: Selectively
permeable barrier that controls
what enters and leaves the cell.

Cell Transport

Understanding  how  substances  move
across  the  cell  membrane  is  crucial.
Passive  transport  includes  diffusion
( m o v e m e n t  f r o m  h i g h  t o  l o w
concentration)  and  osmosis  (diffusion  of
water).  Active  transport  requires
energy  and  moves  substances  against
the  concentration  gradient.  Be  familiar
with  terms  like  hypotonic,  hypertonic,
and isotonic, and explain what happens
to a cell placed in each type of solution.

Photosynthesis and Cellular
Respiration

These  two  processes  are  the  energy
giants  of  biology.  Photosynthesis



(occurring in chloroplasts) uses sunlight,
water,  and  carbon  dioxide  to  produce
glucose and oxygen. Cellular respiration
(occurring in mitochondria) breaks down
glucose  to  release  ATP,  the  energy
currency  of  the  cell.  Know  the  overall
equations  for  both  processes  and
u n d e r s t a n d  t h a t  t h e y  a r e
complementary: the products of one are
the reactants of the other.

Cell Division and
Reproduction

Cell  division  is  essential  for  growth,
repair, and reproduction. The Biology SOL
tests your knowledge of both mitosis and
meiosis, as well as the cell cycle.

The Cell Cycle and Mitosis

The  cell  cycle  includes  interphase
(growth  and  DNA  replication)  and  the
mitotic  phase (division of  the nucleus).
Mitosis consists of prophase, metaphase,
anaphase,  and  telophase  (PMAT).  The
result  is  two  daughter  cells  that  are
genetically  identical  to  the  parent  cell.
Cytokinesis  (division  of  the  cytoplasm)
follows mitosis.

Meiosis

Meiosis  produces  gametes  (sperm  and
egg  cells)  with  half  the  number  of
chromosomes  (haploid).  This  process
involves  two  rounds  of  division  and
results  in  four  genetically  unique
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daughter  cells.  Crossing  over  during
prophase  I  increases  genetic  variation.
Understand  the  difference  between
mitosis (growth and repair) and meiosis
(reproduction and genetic diversity).

Genetics and Heredity

Genetics  is  often  a  favorite  topic  for
students  because  it  involves  problem-
solving and patterns. The Biology SOL will
test your ability to set up and interpret
Punnett squares, understand inheritance
patterns, and explain the molecular basis
of heredity.

Mendelian Genetics

Gregor Mendel is the father of genetics.

H i s  p r i nc i p l e s  o f  dominance ,
segregation ,  and  independent
assortment  form  the  foundation  of
classical  genetics.  You  should  be
comfortable  with  monohybrid  and
dihybrid crosses, and understand terms
like  homozygous,  heterozygous,
genotype,  and  phenotype.

Non-Mendelian Inheritance

Not  all  traits  follow  simple  dominant-
recessive  patterns.  Be  aware  of
incomplete  dominance  (blending  of
traits),  codominance  (both  traits
expressed), multiple alleles (e.g., blood
type),  and  sex-linked  traits  (traits
carried on the X chromosome, such as
color blindness).



DNA, RNA, and Protein
Synthesis

Understand  the  structure  of  DNA as  a
double  helix.  Know  the  process  of
r e p l i c a t i o n  ( c o p y i n g  D N A ) ,
transcription (making mRNA from DNA),
and translation  (using  mRNA to  build
proteins  at  the  ribosome).  The  genetic
code is read in triplets called codons, and
each  codon  codes  for  a  specific  amino
acid.  Be familiar  with the role  of  tRNA
and rRNA.

Mutations and Genetic
Technology

Mutations are changes in DNA sequence.
They  can  be  beneficial,  harmful,  or

neutral.  You  should  also  be  aware  of
modern  genetic  technologies  such  as
genetic engineering, CRISPR, and gel
electrophoresis,  and  understand  their
applications and ethical considerations.

Evolution and Natural
Selection

Evolution  is  the  unifying  concept  of
biology. The Biology SOL will assess your
understanding  of  how  populations
change over time and the evidence that
supports evolution.

Natural Selection

Charles  Darwin  proposed  that  natural
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selection is the mechanism of evolution.
The key principles are overproduction,
var iat ion ,  compet i t ion ,  and
differential  survival  and
reproduction.  Individuals  with  traits
better  suited  to  their  environment  are
more likely to survive and pass on those
traits.

Evidence for Evolution

Be  familiar  with  the  different  types  of
evidence  that  support  evolution:

Fossil record: Shows changes in
species over time.
Comparative anatomy:
Homologous structures (similar
structure, different function)
suggest common ancestry, while
analogous structures (different
structure, similar function) suggest
convergent evolution


