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Chapter  4  o f  your
b i o l o g y
textbook—often  titled
“ C a r b o n  a n d  t h e
Molecular  Diversity  of
L i fe”  in  Campbe l l
B io logy  and  other
ma jo r  t ex t s— i s  a
foundational  chapter
that  introduces  the
molecular  building
blocks  of  al l  l iv ing
o r g a n i s m s .  F o r
s t u d e n t s  u s i n g
Pearson’s  Mastering
Biology  platform,
n a v i g a t i n g  t h e
h o m e w o r k
ass ignments  and
quizzes for this chapter
can feel overwhelming.
The key to acing these

exercises is not merely
memorizing  answers,
but truly understanding
why  carbon  is  central
to  l i fe  and  how  i ts
chemistry gives rise to
the stunning variety of
organic molecules. This
art ic le  prov ides  a
comprehensive  guide
to Mastering Biology
Answers  Chapter  4,
offering  clear
explanations  of  core
concepts,  common
question  types,  and
study  strategies  that
will help you internalize
the  material  rather
than  just  fill  in  the
blanks.
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MATTERS IN YOUR
BIOLOGY COURSE

Before  div ing  into
specific  answers,  it
helps  to  appreciate
why Chapter 4 is often
considered  a  turning
point  in  introductory
biology. Early chapters
introduce  atoms  and
c h e m i c a l  b o n d s ;
Chapter 4 applies that
knowledge  to  the
molecules  that  make
up  cells.  This  chapter
lays  the  groundwork
for  understanding
cellular  respiration,
p h o t o s y n t h e s i s ,
g e n e t i c s ,  a n d
molecular  biology.  In
Mastering  Biology,
q u e s t i o n s  a b o u t
Chapter  4  frequently
a p p e a r  i n  l a t e r
a s s i g n m e n t s ,  s o
building  a  solid  grasp
now  will  pay  off
t h r o u g h o u t  t h e
semester.
The  most  common

top ics  covered  in
Chapter  4  include  the
properties  of  carbon,
h y d r o c a r b o n
structures,  functional
groups,  isomer  types,
and  the  four  major
classes  of  biological
m a c r o m o l e c u l e s
(carbohydrates,  lipids,
proteins,  and  nucleic
a c i d s ) .  M a n y
Mastering  Biology
answers  f o r  t h i s
chapter revolve around
recognizing  molecular
s t r u c t u r e s  a n d
p r e d i c t i n g  t h e i r
chemical  behavior.

CORE CONCEPTS
OF CHAPTER 4: A
DETAILED
BREAKDOWN

The
Uniquene
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ss of
Carbon
Carbon’s ability to form
four  stable  covalent
bonds  makes  it  the
backbone  of  organic
c h e m i s t r y .  I n
Mastering  Biology
exercises,  you  wil l
o f ten  be  asked  to
explain  why carbon is
so versatile. Key points
to remember include:

Carbon atoms
can bond with
other carbon
atoms to create
long chains,
branched
structures, and
rings.
Carbon forms
stable single,
double, and triple
bonds.
The tetravalent
nature of carbon
allows the

formation of
diverse
molecular
skeletons.

A  typical  Mastering
Biology  quest ion
might  show  several
molecular formulas and
ask  you  to  identify
which  one  contains  a
carbon  skeleton  that
cou ld  be  par t  o f  a
biological  molecule.
Focus on counting the
bonds  around  each
carbon—if  any  carbon
has  fewer  than  four
bonds, the molecule is
unlikely to be stable in
living systems.

Hydrocar
bons and
Functiona
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l Groups
Hydrocarbons  are
molecules  consisting
only  of  carbon  and
hydrogen.  While  they
are  not  very  reactive
themselves, they serve
as  the  scaffolding  for
more complex organic
molecules.  The  real
action  happens  when
functional  groups  are
attached.  Mastering
Biology  Chapter  4
questions  frequently
require you to match a
func t i ona l  g roup
(hydroxyl,  carbonyl,
ca rboxy l ,  am ino ,
sulfhydryl,  phosphate,
m e t h y l )  t o  i t s
p r o p e r t i e s  a n d
chemical  formula.
For example:

Hydroxyl group
(-OH) is polar
and makes
molecules
hydrophilic; it is

found in alcohols.
Carbonyl group
(C=O) appears
in aldehydes and
ketones.
Carboxyl group
(-COOH) acts as
an acid; it is
found in fatty
acids and amino
acids.
Amino group (-
NH₂) acts as a
base; it is found
in amino acids.
Phosphate
group (-OPO₃²⁻)
is charged and
contributes to
energy transfer
(ATP).

O n e  o f  t h e  m o s t
common  Mastering
Biology  answers
involves  identifying
which functional group
makes  a  molecule
a c i d i c  o r  b a s i c .
Remember:  carboxyl
groups tend to release
H +  (ac id ic ) ,  wh i le
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amino  groups  accept
H+  (basic).

Isomers
and Their
Biological
Significan
ce
Isomers are molecules
w i t h  t h e  s a m e
molecular  formula  but
different  structural
arrangements.  This
concept often trips up
s t u d e n t s ,  b u t
Mastering  Biology
quizzes  ask  about
three  main  types:

Structural
isomers differ in
the covalent
arrangement of
atoms. Example:
glucose and
fructose are

structural
isomers (C₆H₁₂O₆
but ring structure
differs).
Cis-trans
(geometric)
isomers occur
when atoms are
on the same side
(cis) or opposite
sides (trans) of a
double bond.
This is important
for unsaturated
fatty acids and
vision pigments.
Enantiomers
are mirror
images, like left
and right hands.
They are critical
in drug
design—one
enantiomer can
be therapeutic
while the other is
harmful.

A  typical  Mastering
Biology drag-and-drop
activity will ask you to
c l a s s i f y  g i v e n
molecules as structural
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i s o m e r s  o r
stereoisomers.  Focus
o n  w h e t h e r  t h e
connectivity  of  atoms
is  different  (structural)
o r  j u s t  s p a t i a l
orientation (stereo).

Macromol
ecules:
The Big
Picture
C h a p t e r  4  o f t e n
introduces  the  four
c l a s s e s  o f
macromolecules  at  a
high  level,  reserving
deeper  dives  for  later
c h a p t e r s .  I n  t h e
Mastering  Biology
assignments  for  this
c h a p t e r ,  e x p e c t
questions  that  test
your  abi l i ty  to  l ink
m o n o m e r s  w i t h
polymers  and  identify
the  types  of  bonds

involved:

Carbohydrates:
Monosaccharides
(e.g., glucose)
link via glycosidic
linkages to form
polysaccharides.
Lipids: Not
polymers in the
strict sense; they
assemble via
ester linkages
(fats) or are built
from isoprene
units (terpenes).
Proteins: Amino
acids connect via
peptide bonds
through
dehydration
synthesis.
Nucleic acids:
Nucleotides link
via
phosphodiester
bonds.

O n e  c o m m o n
Mastering  Biology
Answers  Chapter  4
question might present
a  d i a g r a m  o f  a



Mastering Biology Answers Chapter 4 7

7

dehydration  reaction
and ask you to identify
the type of bond being
formed.  Look  for  the
removal  of  a  water
molecule between two
monomers—that is the
s i g n a t u r e  o f  a
condensation reaction.

COMMON PITFALLS
AND HOW TO
AVOID THEM

Students  often  lose
points  on  Mastering
Biology  because they
rush through questions
wi thout  care fu l ly
reading  the  prompt.
Here  are  the  biggest
traps in Chapter 4 and
how to sidestep them:

Confusing
functional
group names:
The –OH group is
called
"hydroxyl," not
"hydroxide." One
letter makes a
difference.

Similarly,
"carbonyl" (C=O)
vs. "carboxyl"
(COOH). Practice
writing
abbreviations.
Misidentifying
isomers: When
a single bond
rotates freely,
the molecule is
not an isomer—it
is the same
molecule just
rotated. Cis-trans
isomers only
exist around
double bonds or
ring structures.
Forgetting that
carbon can
bond to more
than carbon
and hydrogen:
Many students
draw structures
with only CH
bonds, but
carbon also binds
to oxygen,
nitrogen, sulfur,
etc. In
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Mastering
Biology, you
might be asked
to complete a
structural
formula showing
all atoms.
Ignoring
numerical
prefixes: Mono-,
di-, tri- matter.
For example,
"disaccharide"
means two sugar
units, not one.

To get the Mastering
Biology  answers
right,  slow  down  and
double-check  each
label.  The  platform
often  penalizes  partial
credit  if  you  misplace
one word.

STUDY
STRATEGIES FOR
MASTERING
BIOLOGY CHAPTER
4

Active  learning  is  far
more  effective  than

passive  reading  when
tackling  Mastering
Biology  assignments.
Try  these  techniques:

Use
Molecular
Models or
Draw
Structure
s
Chapter  4  is  highly
v isua l .  Ins tead  o f
staring  at  the  screen,
sketch  out  molecules
on  paper.  For  each
functional group, draw
three  examples.  For
isomers, draw pairs of
structural,  cis-trans,
and  enantiomers.  This
reinforces  pattern
recognition.  When you
later see a molecule in
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Mastering  Biology,
your  brain will  quickly
categorize it.

Create a
Functiona
l Group
Flash
Card Set
Make digital or physical
flashcards  with  the
name,  formula,  and
key  property  of  each
group.  Quiz  yourself
until  you can instantly
reca l l  tha t  –SH  i s
sulfhydryl  and  forms
disulfide  bridges.  This
is  a  common  trick  in
Mastering  Biology
m u l t i p l e - c h o i c e
questions.

Explain
Concepts
Out Loud
Af ter  rev iew ing  a
section, close the book
a n d  e x p l a i n  t h e
concept  in  your  own
words.  For  example,
"Enant iomers  are
m i r r o r - i m a g e
molecules that can’t be
superimposed,  like
your  left  and  r ight
hands."  Teaching  a
f r i e n d  ( o r  e v e n  a
rubber  duck)  forces
you to crystallize your
understanding.  This
preparation makes the
Mastering  Biology
homework  feel  like  a
review  rather  than  a
struggle.
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Use the
Hint
System

Wisely
In Mastering Biology,
each  question  usually
has a “Hint” button. Do
not  use  it  as  your  first
resort.  Try  to  answer
independently,  then
use  hints  only  if  you
are stuck. The hints are
often written to  guide
you toward the correct
r e a s o n i n g .  F o r
Chapter  4  questions,
hints frequently remind
you  about  the  octet
rule  or  polarity—so
review those concepts
before you begin.

SAMPLE
MASTERING
BIOLOGY

QUESTION
WALKTHROUGHS

To  illustrate  how  to
apply  the  concepts,
here  are  a  couple  of
typical  Mastering
Biology  questions
from Chapter 4,  along
with  the  reasoning
behind  the  correct
answers.

Example
1:
Identifyin
g
Functiona
l Groups
Question:  A molecule
conta ins  a  –COOH
group  and  a  –NH₂
group.  Which  of  the
f o l l o w i n g  b e s t
d e s c r i b e s  t h i s
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molecule?  (A)  A  fatty
acid,  (B)  An  amino
acid, (C) A nucleotide,
(D) A monosaccharide.
Reason ing :  T h e
–COOH  (carboxyl )
group is acidic, and the
–NH₂ (amino)  group is
basic. The combination
of  both  in  the  same
small  molecule  is  a
signature of  an amino
acid.  Fatty acids have
a  carboxyl  group  but
n o  a m i n o  g r o u p .
Nuc leot ides  have
p h o s p h a t e  a n d

nitrogenous  base  but
not  both  –COOH  and
– N H ₂  d i r e c t l y .
Monosaccharides  have
hydroxyl  and  carbonyl
g r o u p s .  T h u s  t h e
correct  answer  is  (B)
An amino acid.

Example
2: Isomer
Classifica
tion


