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INTRODUCTION TO
YOUR BIOLOGY
UNIT 1 STUDY
GUIDE

Start ing  a  bio logy
course  can  feel  like
s t e p p i n g  i n t o  a n
entirely new world. The
language is unfamiliar,
the  processes  are
intricate, and the sheer
volume  of  information
can  be  overwhelming.
H o w e v e r ,  t h e
foundation you build in
Unit  1  is  absolutely
critical  for  everything
that  follows.  A  well-
structured Biology Unit
1  Study  Guide  does
more  than  just  help

you  pass  your  first
exam; it gives you the
mental  framework  to
understand  life  itself.
This guide is designed
to be your companion
t h r o u g h  t h e  c o r e
concepts,  breaking
down  complex  topics
i n t o  d i g e s t i b l e ,
memorable  pieces.
W h e t h e r  y o u  a r e
reviewing  for  a  test,
trying  to  catch  up  on
missed  classes,  or
s imp ly  look ing  to
s o l i d i f y  y o u r
understanding,  this
resource will  walk you
through  the  essential
principles  in  a  clear
and engaging way. By
the end of  this  guide,
you will have a strong
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grasp  of  the  scientific
method, the chemistry
of  life,  the  structure
a n d  f u n c t i o n  o f
macromolecules,  and
the  fundamentals  of
cell  biology.  Let  us
begin this journey into
the fascinating study of
living organisms.

THE SCIENTIFIC
METHOD: THE
BACKBONE OF
BIOLOGICAL
INQUIRY

Before we dive into the
components of life, we
must  first  understand
how biologists study it.
The  scientific  method
is not a rigid, step-by-
step recipe; rather, it is
a  flexible  framework
for  asking  questions
and  finding  evidence-
based answers. It is the
systematic  process
t h a t  s e p a r a t e s
anecdotal  observation
from  verifiable  fact.
Understanding  this

process is  the first  and
most important step in
any  Biology  Unit  1
Study Guide.

Observati
on and
Question
Formulati
on
Every  scientific
investigation  begins
with  an  observation.
You  notice  something
in  the  natural  world
t h a t  s p a r k s  y o u r
curiosity.  Perhaps  you
observe that  plants in
a  sunny  window grow
taller  than  those  in  a
shady  corner.  From
this  observation,  you
formulate  a  specific,
testable  question:
"Does  the  amount  of
sunlight  affect  the
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growth  rate  of  bean
plants?"  This  question
m u s t  b e  p r e c i s e
enough to be answered
t h r o u g h
experimentation.

Developin
g a
Hypothes
is
A  hypothesis  is  not
simply a guess. It is an
educated,  testable
prediction that explains
the  observation.  A
strong  hypothesis  is
written as an "if-then"
s t a t e m e n t .  F o r
example:  " I f  bean
plants  receive  more
h o u r s  o f  d i r e c t
sunlight, then they will
grow taller over a four-
week period compared
to plants receiving less
sunlight."  This  format

is  crucial  because  it
c lear ly  s tates  the
expected  relationship
between variables and
sets  the  stage  for  a
controlled experiment.

Conducti
ng
Controlle
d
Experime
nts
T o  t e s t  y o u r
hypothesis,  you  must
design an experiment.
The  key  to  a  va l id
experiment  is  control.
You  need  to  identify
y o u r  v a r i a b l e s
carefully:

Independent
Variable: The
factor you
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change on
purpose (in this
case, the amount
of sunlight).
Dependent
Variable: The
factor you
measure to see
the effect (the
height of the
plants). This
variable depends
on the
independent
variable.
Controlled
Variables: All
other factors that
could affect the
outcome must be
kept constant.
This includes the
type of plant, the
type of soil, the
amount of water,
the pot size, and
the temperature.
A controlled
experiment
changes only one
variable at a
time.

You  will  also  need  a
control  group,  which
is the group that does
n o t  r e c e i v e  t h e
t reatment .  In  our
experiment, the control
group would be plants
g r o w n  u n d e r  a
s tandard ,  normal
amount  of  sunlight.
The  exper imenta l
group  would  be  the
plants  subjected  to
different  light
conditions.

Data
Analysis
and
Drawing
Conclusio
ns
Once your  experiment
is complete, you collect
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and analyze your data.
This  often  involves
creating  graphs  or
charts to visualize the
r e s u l t s .  D o  y o u r
findings  support  or
refute your hypothesis?
I t  i s  impor tan t  to
r e m e m b e r  t h a t  a
hypothesis  is  never
"proven" in an absolute
sense;  i t  i s  e i ther
s u p p o r t e d  o r  n o t
suppor ted  by  the
evidence.  If  the  data
does not support your
hypothesis,  you  must
revise your hypothesis
and  test  again.  This
cycle  of  refinement  is
the  engine  of  scientific
discovery.

THE CHEMISTRY
OF LIFE: THE
FOUNDATION OF
BIOLOGY

Biology  is  not  just
about  organisms;  it  is
fundamentally  about
chemistry.  All  living
things are composed of

m a t t e r ,  a n d  a l l
biological  processes
are chemical reactions.
To  truly  understand
l i f e ,  y o u  m u s t
understand  the  atoms
and  molecules  that
make it  possible.  This
s e c t i o n  o f  y o u r
Biology Unit 1 Study
Guide  is  the  bridge
between chemistry and
biology.

Atoms,
Elements,
and the
Essential
Elements
of Life
An atom  is  the  basic
un i t  o f  ma t te r .  I t
consists  of  a  nucleus
containing  protons
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(positive  charge)  and
neutrons  (neutra l
charge), surrounded by
a  cloud  of  electrons
(negative  charge).  An
element  is  a  pure
substance  made  of
only one type of atom.
About  25  of  the  92
naturally  occurring
elements are essential
for life. The four most
abundant  elements  in
living organisms are:

Carbon (C): The
backbone of
organic
molecules.
Hydrogen (H):
Found in water
and most organic
compounds.
Oxygen (O):
Crucial for
cellular
respiration and a
component of
water.
Nitrogen (N): A
key component
of proteins and
nucleic acids.

Chemical
Bonds:
Holding
Life
Together
Atoms bond with each
o t h e r  t o  f o r m
molecules. The type of
bond  determines  the
molecule's  properties.

Covalent1.
Bonds: These
are strong bonds
formed when
atoms share
electrons. A
molecule of
water (Hâ‚‚O) is
held together by
covalent bonds.
If electrons are
shared equally,
the bond is
nonpolar. If one
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atom pulls the
electrons more
strongly, the
bond is polar,
creating a
molecule with a
slightly positive
end and a
slightly negative
end (like water).
Ionic Bonds:2.
These bonds
form when one
atom donates an
electron to
another atom.
The resulting
positively
charged ion and
negatively
charged ion are
attracted to each
other by
electrostatic
forces. Table salt
(NaCl) is a classic
example of an
ionic compound.
Hydrogen3.
Bonds: These
are not true
bonds but rather

weak attractions
between a
hydrogen atom
(already
covalently
bonded to an
electronegative
atom like oxygen
or nitrogen) and
another
electronegative
atom.
Individually
weak, hydrogen
bonds are
incredibly
important in
large numbers.
They give water
its unique
properties and
hold the two
strands of DNA
together.

Water:
The
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Solvent
of Life
Water  i s  the  most
abundant  molecule  in
living  organisms,  and
its  unique  properties,
all  stemming  from  its
polarity  and  hydrogen
bonding,  make  l i fe
possible.

High Specific
Heat: Water
resists changing
temperature,
which helps
organisms
maintain a stable
internal
temperature.
Excellent
Solvent:
Because it is
polar, water
dissolves many
other polar and
ionic substances,
making it the
ideal medium for

biological
reactions.
Cohesion and
Adhesion:
Cohesion (water
molecules
sticking to each
other) allows
water to travel
up plant stems.
Adhesion (water
sticking to other
surfaces) helps in
this process as
well.
Ice Floats:
Water expands
when it freezes,
making ice less
dense than liquid
water. This
insulates aquatic
life beneath the
ice in winter.

MACROMOLECULES
: THE GIANT
MOLECULES OF
LIFE

Living  organisms  are
built  from  four  major
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c l a s s e s  o f  l a r g e
molecules,  known  as
macromo lecu les .
These  are  polymers,
meaning they are long
chains  made  up  of
smaller,  repeating
s u b u n i t s  c a l l e d
monomers.  Mastering
these  four  types  is  a
core  objective  of  any
Biology Unit 1 Study
Guide.

Carbohyd
rates:
Quick
Energy
and
Structural
Support
Carbohydrates  are
composed  of  carbon,

hydrogen, and oxygen,
typically  in  a  1:2:1
ratio.

Monosaccharid
es: These are
simple sugars
and the
monomers of
carbohydrates.
The most
important is
glucose, the
primary fuel for
cellular
respiration.
Other examples
include fructose
and galactose.
Disaccharides:
Formed by the
joining of two
monosaccharides
. Sucrose (table
sugar) is glucose
+ fructose.
Lactose (milk
sugar) is glucose
+ galactose.
Polysaccharide
s: Long polymers
of
monosaccharides
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. They serve two
main functions:

Energy
Storage:
Starch in
plants and
glycogen
in animals
are highly
branched
polymers
of glucose
that can be
broken
down for
quick
energy.
Structural
Support:
Cellulose
is a tough,
fibrous
polymer of
glucose
that forms
the cell
walls of
plants.
Humans
cannot
digest
cellulose,

but it is
vital as
dietary
fiber.
Chitin is
another
structural
polysaccha
ride found
in the
exoskeleto
ns of
insects and
crustacean
s.

Lipids:
Fats, Oils,
and
Membran
es
Lipids  are  a  diverse
group  of  hydrophobic
( w a t e r - f e a r i n g )
molecules. They do not
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form  polymers.  Their
primary  characteristic
is  that  they  do  not
dissolve in water.

Fats and Oils
(Triglycerides):
Composed of a
glycerol molecule
attached to three
fatty acid tails.
Saturated fats
(usually solid at
room
temperature)
have no double
bonds in their
fatty acid tails.
Unsaturated fats
(usually liquid at
room
temperature)
have at least one
double bond,
which creates a
kink in the tail.
Fats are used for
long-term energy
storage,
insulation, and
cushioning of
organs.
Phospholipids:

These are the
primary
components of
cell membranes.
They have a
hydrophilic
(water-loving)
head and two
hydrophobic
tails. In water,
they
spontaneously
form a
phospholipid
bilayer, with the
heads facing
outward and the
tails pointing
inward, creating
a barrier
between the
inside and
outside of a cell.
Steroids: Lipids
characterized by
a four-ring
carbon structure.
Examples include
cholesterol (a
component of
cell membranes
and precursor to
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other steroids),
testosterone, and
estrogen.

Proteins:
The
Workhors
es of the
Cell
Proteins  perform  an
enormous  variety  of
functions,  including
catalyzing  reactions
(enzymes),  providing
structure  (collagen),
transporting molecules
(hemoglobin),  and
fighting  pathogens
(ant ibod ies) .  The
monomer of  a  protein
is  the  amino  acid .
There  are  20  different
amino acids, each with
a unique side chain.
A  protein's  function  is

determined  by  i ts
shape, which is built in
four levels of structure:

Primary1.
Structure: The
unique linear
sequence of
amino acids in a
polypeptide
chain.
Secondary2.
Structure: Local
folding of the
chain into alpha-
helices or beta-
pleated sheets,
stabilized by
hydrogen bonds.
Tertiary3.
Structure: The
overall three-
dimensional
shape of a single
polypeptide
chain, stabilized
by interactions
between side
chains (ionic
bonds, hydrogen
bonds,
hydrophobic
interactions, and



Biology Unit 1 Study Guide 13

13

disulfide
bridges).
Quaternary4.
Structure: The
association of
two or more
polypeptide
chains to form a
functional
protein.
Hemoglobin is a
classic example,
with four
polypeptide
subunits.

If a protein is subjected
to extreme heat or pH,
it can denature, losing
its shape and therefore
its function.

Nucleic
Acids:
Storing

and
Transmitt
ing
Genetic
Informati
on
The  monomers  o f
nuc le i c  ac ids  a re
nucleotides.  Each
nucleotide consists of a
pentose  sugar  (ribose
or  deoxyribose),  a
phosphate  group,  and
a nitrogenous base.

DNA
(Deoxyribonucl
eic Acid): The
molecule of
heredity. It is a
double helix
composed of two
strands of
nucleotides held
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together by
hydrogen bonds
between
complementary
base pairs:
Adenine (A)
pairs with
Thymine (T),
and Cytosine
(C) pairs with
Guanine (G).
DNA stores the
genetic

instructions for
building and
maintaining an
organism.
RNA
(Ribonucleic
Acid): Usually
single-stranded.
It plays several
roles in protein
synthesis. In
RNA, the sugar is
ribose, and the
base


