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INTRODUCTION

A s  t h e  e n d  o f  t h e
semester  approaches,
students  enrolled  in
introductory  human
a n a t o m y  a n d
physiology  courses
often  find  themselves
facing  a  mountain  of
information that needs
t o  b e  o r g a n i z e d ,
m e m o r i z e d ,  a n d
u n d e r s t o o d .  T h e
A n a t o m y  A n d
Physiology  First

Semester Final Exam
Review is not merely a
test of rote memory; it
is  an  opportunity  to
d e m o n s t r a t e  a
f o u n d a t i o n a l
understanding  of  how
the  human  body  is
structured and how its
various  parts  work
together to sustain life.
The  first  semester
typically  covers  the
building  blocks  of  the
b o d y ,  f r o m  t h e
smal lest  chemical
interactions  to  the
complex  workings  of
the  integumentary,
skeletal, muscular, and
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nervous  systems.
Mastering this material
requires  a  strategic
a p p r o a c h  t h a t
e m p h a s i z e s
connections  between
concepts  rather  than
isolated  facts.  This
comprehensive  review
guide  will  walk  you
through  the  essential
topics,  providing  clear
explanations,  study
t i p s ,  a n d  k e y
terminology  to  ensure
you are fully prepared
for your final exam. By
b r e a k i n g  d o w n
complex  ideas  into
manageable  sections,
this  article  aims  to
r e i n f o r c e  y o u r
classroom learning and
help  you  approach
y o u r  e x a m  w i t h
confidence.

FOUNDATIONAL
CONCEPTS: THE
LANGUAGE OF
ANATOMY

Before  diving  into  the

specific  systems,  it  is
crucial to have a solid
g r a s p  o f  t h e
foundational  concepts
tha t  se rve  as  the
f ramework  fo r  a l l
a n a t o m i c a l  a n d
physiological  study.
The  final  exam  will
almost certainly assess
your  abi l i ty  to  use
precise  anatomical
language  to  describe
t h e  b o d y  a n d  i t s
functions.

Anatomic
al
Position
and
Direction
al Terms
The study of  anatomy
b e g i n s  w i t h  t h e
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anatomical  position,
which  is  the  standard
reference point  for  all
descriptions.  In  this
position,  the  body  is
erect,  feet  sl ightly
apart,  palms  facing
forward,  and  thumbs
pointing away from the
body.  Understanding
this  position  is  non-
negotiable because all
directional  terms  are
based on it. You must
be  comfortable  using
terms  like  superior
(toward  the  head),
inferior  (toward  the
feet), anterior  (front),
posterior  (back),
medial  (toward  the
midline), lateral (away
from  the  midl ine),
proximal  (closer  to
t h e  p o i n t  o f
at tachment) ,  and
distal  (farther  from
t h e  p o i n t  o f
a t tachment ) .  Fo r
example,  the elbow is
proximal  to  the  wrist,
b u t  d i s t a l  t o  t h e

shoulder.  Practicing
t h e s e  t e r m s  b y
describing  body  parts
relative to one another
is  an  excellent  study
technique.

Body
Planes
and
Cavities
Anatomy also relies on
imaginary planes used
to divide the body for
study or  imaging.  The
sagittal plane divides
the body into left and
right  portions;  the
frontal  plane  divides
it  into  anterior  and
posterior parts; and the
transverse  plane
divides it into superior
and inferior halves. You
should also be familiar
with  the  major  body
cavities.  The  dorsal
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cavity  protects  the
nervous  system  and
includes  the  cranial
cavity  (brain)  and
spinal  cavity  (spinal
cord).  The  ventral
cavity  contains  the
v i s c e r a  a n d  i s
subdivided  into  the
thoracic  cavity  (heart
and  lungs)  and  the
abdominopelvic  cavity
(digestive  organs,
reproductive  organs).
Knowing which organs
reside in each cavity is
a  c o m m o n  e x a m
question.

Homeost
asis and
Feedback
Loops
Perhaps  the  most
important physiological
concept  of  the  entire
s e m e s t e r  i s

homeostasis ,  the
ability  of  the  body  to
mainta in  a  s tab le
internal  environment
d e s p i t e  e x t e r n a l
changes.  Homeostasis
is regulated through a
system  of  sensors,
control  centers,  and
effectors  organized
into  feedback  loops.
The  vast  majority  of
systems  operate  via
negative  feedback
loops, where a change
in a variable triggers a
response that reverses
tha t  change .  The
classic example is body
t e m p e r a t u r e
regulation:  if  you  are
too  ho t ,  the  body
sweats to cool down; if
too cold, you shiver to
generate  heat .  In
contrast,  positive
feedback  l oops
ampl i fy  changes ,
pushing  the  variable
further  from  its  set
po int .  Th is  i s  less
common but crucial in
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specific  processes  like
childbirth  (oxytocin
release  intensifies
contractions) and blood
clotting.  Expect  your
exam  to  ask  you  to
differentiate  between
these  two  types  of
feedback  and  provide
examples.

LEVELS OF
STRUCTURAL
ORGANIZATION:
FROM ATOMS TO
ORGANISMS

A major theme in any
first-semester course is
t h e  h i e r a r c h y  o f
structural organization.
The exam will test your
understanding  of  how
simple  st ructures
combine to form more
complex  ones.  The
sequence is: chemical
level  ( a toms  and
molecules),  cellular
level  (cells),  tissue
level (groups of similar
cells),  organ  level
(different  tissues

working  together),
organ  system  level
( o r g a n s  w o r k i n g
t o g e t h e r ) ,  a n d
organismal level (the
whole  living  being).
Spend  time  reviewing
the  characteristics  of
the four primary tissue
types:

Epithelial
tissue: Covers
surfaces, lines
cavities, and
forms glands.
Key functions
include
protection,
absorption,
secretion, and
filtration. Know
the different
classifications
(simple vs.
stratified,
squamous vs.
cuboidal vs.
columnar).
Connective
tissue: The most
abundant and
diverse tissue
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type. It binds,
supports,
protects, and
insulates the
body. Focus on
the differences
between loose
connective
tissue, dense
connective tissue
(tendons and
ligaments),
cartilage, bone,
and blood.
Muscle tissue:
Specialized for
contraction. Be
able to compare
skeletal
(voluntary,
striated), cardiac
(involuntary,
striated,
intercalated
discs), and
smooth
(involuntary,
non-striated)
muscle.
Nervous tissue:
Specialized for
communication.

It consists of
neurons
(excitable cells
that conduct
impulses) and
neuroglia
(supporting
cells).

THE
INTEGUMENTARY
SYSTEM: THE
BODY’S LARGEST
ORGAN

The  integumentary
system, comprising the
skin and its accessory
structures  (hair,  nails,
glands),  is  often  the
first  organ  system
studied in depth. It is a
common  topic  for  final
exam questions.
The skin has two main
layers. The epidermis
is  the  superficial,
a v a s c u l a r  l a y e r
composed  of  stratified
squamous  epithelium.
You  should  know  the
layers of the epidermis
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from deepest  to  most
superficial:  stratum
b a s a l e ,  s t r a t u m
spinosum,  stratum
granulosum,  stratum
lucidum (only  in  thick
skin),  and  stratum
c o r n e u m .
Keratinocytes  produce
the  protein  keratin,
w h i c h  p r o v i d e s
waterproofing  and
p r o t e c t i o n .
Melanocytes  produce
melanin,  the  pigment
responsible  for  skin
color.  The  dermis  is
the  deeper,  vascular
layer  composed  of
d e n s e  i r r e g u l a r
connective  tissue.  It
contains blood vessels,
nerve  endings,  hair
follicles,  and  glands.
The  hypodermis  (or
subcutaneous layer) is
technically not part  of
the  skin  but  anchors
the skin to underlying
tissues.
Key  functions  of  the
integumentary  system

include  protection
(physical,  chemical,
b i o l o g i c a l ) ,
temperature regulation
(sweating  and  blood
v e s s e l
dilation/constriction),
sensation,  vitamin  D
s y n t h e s i s ,  a n d
excretion. Be prepared
to describe the process
of  wound  healing,
including inflammation,
t h e  f o r m a t i o n  o f
granulation tissue, and
t h e  e v e n t u a l
remodeling  of  scar
tissue.

THE SKELETAL
SYSTEM:
STRUCTURE AND
FUNCTION

The  skeletal  system
provides  support ,
protection,  movement
(via  levers),  mineral
storage  (calcium  and
phosphorus), blood cell
f o r m a t i o n
(hematopoiesis),  and
triglyceride  storage.
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This  section  of  your
A n a t o m y  A n d
Physiology  First
Semester Final Exam
Review  should  focus
on  bone  structure,
classification,  and  the
microscopic  anatomy
of  bone  tissue.

Bone
Classifica
tion and
Gross
Anatomy
Bones are classified by
shape.  Long  bones
(e.g.,  femur, humerus)
are  longer  than  they
are wide. Short bones
(e.g.,  carpals,  tarsals)
are  cube-shaped.  Flat
bones  (e.g. ,  skul l
bones,  ribs,  sternum)
provide  protection  for
underlying  organs.

Irregular bones (e.g.,
v e r t e b r a e )  h a v e
c o m p l e x  s h a p e s .
Sesamoid bones  are
small,  round  bones
embedded  in  tendons
(e.g., patella).
Understanding  the
gross  anatomy  of  a
long bone is essential.
The  diaphysis  is  the
shaft;  the  epiphyses
are  the  ends ;  the
medullary  cavity
c o n t a i n s  y e l l o w
marrow in adults;  and
the periosteum is the
outer  fibrous
m e m b r a n e .  T h e
endosteum  lines  the
medullary cavity.

Microsco
pic Bone
Anatomy
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and
Ossificati

on
There are two types of
bone tissue. Compact
bone  is  dense  and
forms  the  outer  layer
of bones. Its structural
unit  is  the  osteon ,
wh ich  cons i s t s  o f
concentric  lamellae
surrounding  a  central
canal containing blood
vessels  and  nerves.
Spongy  bone  (o r
cancellous  bone)  is
porous  and  found
i n s i d e  b o n e s ,
c o n s i s t i n g  o f
trabeculae that provide
structural  support
without the weight.
Be  familiar  with  the
t w o  t y p e s  o f
ossification.
Intramembranous
ossification  forms  flat

bones  directly  from
mesenchymal  tissue.
E n d o c h o n d r a l
ossification  replaces
a  hyaline  carti lage
mode l  w i th  bone ,
which  is  how  most
bones  in  the  body
form. The presence of
an  epiphyseal  plate
(growth  plate)  is  a
hallmark  of  growing
long  bones.  Know the
zones of the epiphyseal
plate  and  how  bone
growth occurs in length
and width.

JOINTS AND
ARTICULATIONS

Joints,  or  articulations,
are  points  where  two
or  more  bones  meet.
They  are  classified
both  s t ruc tura l l y
(based on the presence
of  a  joint  cavity  and
connective tissue) and
functionally  (based  on
t h e  d e g r e e  o f
movement allowed).



10

10 Anatomy And Physiology First Semester
Final Exam Review

2023-09-08

Fibrous joints
(synarthroses):
Immovable joints
held together by
dense fibrous
connective
tissue. Examples
include the
sutures of the
skull and the
gomphosis
holding a tooth in
its socket.
Cartilaginous
joints
(amphiarthrose
s): Slightly
movable joints
united by
cartilage.
Examples include
the intervertebral
discs and the
pubic symphysis.
Synovial joints
(diarthroses):
Freely movable
joints containing
a joint cavity
filled with
synovial fluid.
These are the

most common
type of joint in
the body and are
further divided
into six subtypes:
plane, hinge,
pivot, condylar
(ellipsoid),
saddle, and ball-
and-socket. For
each type, know
the movement it
allows and an
example (e.g.,
hinge joint is the
elbow, ball-and-
socket is the
shoulder).

For synovial joints, you
should also be able to
describe  the  common
accessory  structures
such  as  l igaments
( b o n e  t o  b o n e ) ,
tendons  (muscle  to
bone),  bursae  (fluid-
filled  sacs  that  reduce
friction),  and  articular
cartilage.
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THE MUSCULAR
SYSTEM:
MOVEMENT AND
FORCE

GENERATION

The muscular system is
responsible for all body
movement,  from  the
beating of the heart to
t h e  m o v e m e n t  o f
limbs.  The  first
semester  typically
focuses  on  skeletal
muscle  anatomy  and
physiology.

Skeletal
Muscle
Structure
and the
Sliding

Filament
Mechanis
m
Skeletal  muscle  is
o r g a n i z e d
hierarchically from the
whole  muscle  to  the
microscopic  myofibrils.
A muscle is composed
of fascicles, which are
bundles  of  muscle
fibers  (cells).  Each
muscle  fiber  contains
many  myofibrils.
Myofibrils  are
composed of repeating
u n i t s  c a l l e d
sarcomeres,  which
are the functional units
o f  c o n t r a c t i o n .
Sarcomeres  contain
t w o  t y p e s  o f
myofilaments:  thin
filaments  (primarily
a c t i n )  a n d  t h i c k
filaments  (primarily
myosin).
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The  sliding  filament
mechanism  explains
how muscles contract.
In short, myosin heads
bind  to  actin,  forming
cross-bridges.  The
myosin  heads  then
pivot,  pulling  the  thin
filaments  toward  the
c e n t e r  o f  t h e
s a r c o m e r e .  T h i s
s h o r t e n s  t h e
s a r c o m e r e  a n d ,
consequently,  the
entire  muscle  fiber.
This  process  requires
ATP  and  calcium  ions
(Ca2+). The role of the
s a r c o p l a s m i c
reticulum  in  storing
and releasing calcium,
and the role of the T-
t u b u l e s  i n
transmitting the action
potential deep into the
cell, are critical details.
Be prepared to draw or
describe the process of
excitation-contraction
coupling.

Energy
Systems
and
Muscle
Fatigue
Muscle  contraction
requires  a  constant
supply of ATP. Muscles
u s e  t h r e e  m a i n
pathways  to  generate
A T P :  d i r e c t
p h o s p h o r y l a t i o n
( u s i n g  c r e a t i n e
p h o s p h a t e  f o r
immediate,  short-
durat ion  energy) ,
anaerobic  glycolysis
(producing ATP without
oxygen, but generating
l a c t i c  a c i d  a s  a
b y p r o d u c t ) ,  a n d
aerobic  respiration
(pro


