
Physical Science Chapter 4 Review 1

Physical Science
Chapter 4 Review

Physical
Science
Chapter 4
Review

Downloaded from
template-dev.mobaptist.org

by Patrick & Laila

MASTERING THE
FUNDAMENTALS:
YOUR COMPLETE
PHYSICAL SCIENCE
CHAPTER 4
REVIEW

If  you  are  currently
navigating  a  physical
science  course,  you
have likely arrived at a
pivotal moment in your
studies.  Chapter  4
often  serves  as  the
b r i d g e  b e t w e e n
introductory  concepts
and the core principles
t h a t  g o v e r n  t h e
p h y s i c a l  w o r l d .
W h e t h e r  y o u  a r e
preparing  for  a  major
exam,  complet ing

h o m e w o r k
assignments, or simply
trying  to  solidify  your
unders tand ing ,  a
thorough  Physical
Science  Chapter  4
Review  can  make  all
the  difference.  This
chapter typically dives
d e e p  i n t o  t h e
mechanics  of  motion
and  the  forces  that
cause  it,  laying  the
g r o u n d w o r k  f o r
e v e r y t h i n g  f r o m
classical  mechanics  to
modern engineering. In
this guide, we will walk
through  the  essential
topics, clarify common
points  of  confusion,
and provide you with a
structured approach to
mastering the material.
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L e t  u s  b e g i n  b y
e x p l o r i n g  t h e
foundational ideas that
make  this  chapter  so
critical.

THE CORE FOCUS
OF PHYSICAL
SCIENCE CHAPTER
4

Most  physical  science
textbooks  organize
Chapter  4  around  the
study of motion and its
causes.  This  means
you  will  be  exploring
two  ma jo r  a reas :
kinematics,  which
describes  how  objects
move,  and  dynamics,
which  explains  why
they  move  that  way.
Understanding  the
relationship  between
these  two  fields  is
essential for success in
t h i s  c h a p t e r  a n d
beyond.  The  central
theme is that motion is
not  random; it  follows
predictable  rules  that
can  be  desc r i bed

mathematically  and
understood  intuitively.

Key
Vocabular
y You
Must
Know
Before  diving  into  the
equations and laws,  it
i s  v i ta l  to  become
comfortable  with  the
terminology.  These
terms  wi l l  appear
repeatedly  throughout
your Physical Science
Chapter  4  Review,
and mastering them is
the  first  step  toward
d e e p e r
comprehension:

Distance: The
total length of
the path traveled
by an object,
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regardless of
direction.
Displacement:
The change in
position of an
object, taking
into account
direction. It is a
vector quantity.
Speed: A scalar
quantity
representing how
fast an object is
moving,
calculated as
distance divided
by time.
Velocity: A
vector quantity
that includes
both speed and
direction.
Acceleration:
The rate at which
velocity changes
over time. This
can involve
speeding up,
slowing down, or
changing
direction.
Force: A push or

pull that can
cause an object
to change its
velocity. It is also
a vector
quantity.
Mass: The
amount of matter
in an object,
often confused
with weight.
Inertia: The
tendency of an
object to resist
changes in its
state of motion.

By  internalizing  these
definitions,  you  will  be
better  equipped  to
h a n d l e  t h e  m o r e
complex  topics  that
fol low.  Write  them
d o w n ,  c r e a t e
flashcards,  or  explain
t h e m  t o  a  s t u d y
partner. Active recall is
a  p o w e r f u l  s t u d y
technique.

DESCRIBING
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MOTION: THE
LANGUAGE OF

KINEMATICS

K inemat ics  i s  the
branch of physics that
focuses  pure ly  on
describing  motion.  It
answers questions like
how far, how fast, and
in  what  d i rect ion .
I m p o r t a n t l y ,
kinematics  does  not
concern itself with the
forces  that  cause  the
motion; that is left for
dynamics .  I n  th i s
s e c t i o n  o f  y o u r
Physical  Science
Chapter  4  Review,
you  will  learn  to  use
graphs, equations, and
diagrams to  represent
motion accurately.

Position,
Distance,

and
Displace
ment
One  of  the  first
distinctions  you  must
understand is between
d i s t a n c e  a n d
displacement.  Imagine
you walk three meters
east  and  then  four
meters west. Your total
distance  traveled  is
s e v e n  m e t e r s .
H o w e v e r ,  y o u r
displacement  is  only
o n e  m e t e r  w e s t .
D i s p l a c e m e n t  i s
concerned  only  with
your  s tar t ing  and
ending points and the
straight  line  between
them.  This  distinction
is  crucial  because
displacement is used in
calculating  velocity,
while distance is  used
for speed.
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Speed
and
Velocity
Similarly,  speed  and
velocity are related but
dist inct  concepts.
Ave rage  speed  i s
calculated  by  dividing
the  tota l  d istance
traveled  by  the  total
time  taken.  Average
velocity,  on  the  other
hand,  is  calculated by
d iv id ing  the  tota l
displacement  by  the
t o t a l  t i m e .  T h e
direction component of
velocity  makes  it  a
vector. For example, a
car driving north at 60
km/h  has  a  different
velocity than the same
car driving south at 60
km/h,  even  though
t h e i r  s p e e d s  a r e
identical.  When  you
work  through  practice
p rob lems  i n  you r

Physical  Science
Chapter  4  Review,
pay careful attention to
whether  the  problem
asks  f o r  speed  o r
velocity.

Accelerati
on: The
Rate of
Change
Acceleration  is  where
many  students  begin
to  encounter  difficulty.
It  is  defined  as  the
change  in  velocity
divided  by  the  time
over which that change
o c c u r s .  B e c a u s e
ve loc i ty  inc ludes
direction,  acceleration
can  occu r  even  i f
s p e e d  r e m a i n s
constant.  A  classic
example  is  circular
motion.  A  car  moving
around a circular track
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at a constant speed is
s t i l l  acce lerat ing
because its direction is
continuously changing.
I n  you r  Phys ica l
Science  Chapter  4
Review, you will likely
encounter  problems
involv ing  uni form
acceleration, where the
a c c e l e r a t i o n  i s
c o n s t a n t .  T h e s e
p r o b l e m s  c a n  b e
solved  using  a  set  of
kinematic  equations
t h a t  r e l a t e
displacement,  initial
velocity,  final  velocity,
acceleration, and time.

NEWTON'S LAWS
OF MOTION: THE
PILLARS OF
DYNAMICS

Once you have a solid
grasp  of  kinematics,
y o u  m o v e  i n t o
d y n a m i c s ,  w h i c h
explains  why  objects
move as they do. This
part  of  your  Physical
Science  Chapter  4

Review  i s  a lmost
certainly  centered  on
Sir  Isaac  Newton's
three  laws  of  motion.
These  laws  form  the
foundation  of  classical
mechanics  and  are
e s s e n t i a l  f o r
understanding virtually
e v e r y  p h y s i c a l
interaction you observe
in daily life.

Newton's
First Law:
The Law
of Inertia
Newton's  First  Law
states that an object at
rest stays at rest, and
an  object  in  motion
stays  in  motion  with
the same speed and in
the  same  direction,
unless  acted  upon  by
an unbalanced external
force. This property of
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m a t t e r  i s  c a l l e d
inertia. The greater an
object 's  mass,  the
greater its inertia, and
the  harder  i t  i s  to
change  its  state  of
motion.  Think  about
pushing  a  heavy  box
compared  to  a  light
one.  The  heavy  box
has  more  mass  and
therefore more inertia,
m a k i n g  i t  m o r e
r e s i s t a n t  t o
a c c e l e r a t i o n .  A
c o m m o n
misconception  is  that
ob jects  in  mot ion
naturally  slow  down
and  stop.  In  reality,
they slow down due to
forces like friction and
air  resistance.  In  the
absence of such forces,
they  would  continue
moving  indefinitely.

Newton's

Second
Law: The
Relations
hip
Between
Force,
Mass,
and
Accelerati
on
Newton's  Second  Law
p r o v i d e s  a
m a t h e m a t i c a l
relationship  that  is
c e n t r a l  t o  y o u r
Physical  Science
Chapter 4 Review. It
s t a t e s  t h a t  t h e
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accelerat ion  of  an
ob jec t  i s  d i rec t l y
proportional to the net
force acting on it  and
inversely  proportional
t o  i t s  m a s s .  T h e
famous equation is:
F = ma
Here, F represents the
net force acting on the
object  (measured  in
newtons), m is its mass
(in kilograms), and a is
its  acceleration  (in
meters  per  second
squared). This equation
tells  you  that  if  you
apply a larger force to
a n  o b j e c t ,  i t  w i l l
acce le ra te  more .
H o w e v e r ,  i f  y o u
increase  the  mass  of
t h e  o b j e c t  w h i l e
keeping  the  force  the
same, the acceleration
will decrease. This law
allows you to calculate
a n y  o f  t h e  t h r e e
variables  if  you  know
the other two. Practice
using  this  equation  in
various scenarios, such

as calculating the force
needed to accelerate a
car or the acceleration
produced  by  a  known
force.

Newton's
Third
Law:
Action
and
Reaction
Newton's  Third  Law is
often  stated  as,  "For
every  action,  there  is
an equal and opposite
reaction."  This  means
that  whenever  one
object  exerts  a  force
on a second object, the
second object exerts a
f o r c e  o f  e q u a l
m a g n i t u d e  a n d
opposite  direction  on
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the  first  object.  These
fo rces  a re  ca l l ed
action-reaction  pairs.
For example, when you
walk, your foot exerts a
force backward on the
ground.  The  ground
exerts  an  equal  and
opposite force forward
on your foot, propelling
you  fo rward .  I t  i s
important to note that
these  forces  act  on
different  objects.
They  do  not  cancel
each other out because
they are not acting on
t h e  s a m e  b o d y .
Understanding  this
d i s t i n c t i o n  i s  a
common  challenge  in
any Physical Science
Chapter 4 Review, so
take  time  to  analyze
action-reaction  pairs
carefully.

FORCES IN
EVERYDAY LIFE:
FRICTION,
GRAVITY, AND

TENSION

While  Newton's  laws
describe  how  forces
work  in  general,  your
Physical  Science
Chapter  4  Review
will  also  cover  specific
types  of  forces  that
y o u  e n c o u n t e r
r e g u l a r l y .
Understanding  these
forces  will  help  you
apply Newton's laws to
real-world situations.

Friction:
The
Resisting
Force
Friction is a force that
o p p o s e s  m o t i o n
between  two  surfaces
in contact. It is parallel
to  the  surfaces  and
acts  in  the  direction
opposite to the motion
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or  intended  motion.
There  are  two  main
types  of  friction  you
should know:

Static friction:
The force that
prevents an
object from
starting to move.
It must be
overcome to set
an object in
motion.
Kinetic friction:
The force that
opposes motion
once the object
is already
moving. Kinetic
friction is
typically weaker
than static
friction.

The  magn i tude  o f
frictional force depends
on  the  nature  of  the
s u r f a c e s  a n d  t h e
normal  force  pressing
them  together.  For
example,  s l iding  a
heavy  box  across  a

rough  floor  requires
more force than sliding
a  light  box  across  a
smooth floor. Friction is
n o t  a l w a y s  a
h i n d r a n c e ;  i t  i s
essential  for  walking,
driving,  and  holding
objects.

Gravity:
The
Universal
Force
Gravity is an attractive
f o r c e  t h a t  a c t s
b e t w e e n  a n y  t w o
objects with mass. On
Earth,  gravity  gives
objects  weight  and
c a u s e s  t h e m  t o
accelerate  toward  the
g r o u n d  a t
approximately  9.8
meters  per  second
s q u a r e d .  T h i s
acceleration is denoted
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by the symbol g. Your
weight  is  actually  the
force of gravity acting
o n  y o u r  m a s s ,
calculated as W = mg.
I t  i s  c r u c i a l  t o
distinguish  between
mass and weight. Your
m a s s  i s  c o n s t a n t
regardless  of  location,
but your weight would
change if you went to
the  Moon  o r  Ma r s
b e c a u s e  t h e
g r a v i t a t i o n a l
acceleration  there  is
different.

Tension
and
Normal
Force
Other forces that often
appear  in  phys ics
prob lems  inc lude
tension,  which  is  the
force  t ransmitted

through a string, rope,
or  cable  when  i t  is
pulled  tight,  and  the
normal force, which is
the  suppor t  fo rce
exerted  by  a  surface
perpendicular  to  the
object  resting  on  it.
When  you  s i t  on  a
chair,  the chair  exerts
an  upward  normal
force  equal  to  your
weight,  keeping  you
stat ionary.  These
forces  f requent ly
appear in  combination
w i t h  f r i c t i o n  a n d
gravity  in  complex
problems.

PROBLEM-SOLVING
STRATEGIES FOR
CHAPTER 4

S u c c e s s  i n  y o u r
Physical  Science
Chapter  4  Review
depends  not  only  on
u n d e r s t a n d i n g
concepts  but  also  on
applying them to solve
problems  effectively.
Here  is  a  structured
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approach  that  wi l l
serve  you  well:

Read the1.
problem
carefully:
Identify what is
given and what
you are asked to
find. Pay
attention to
units.
Draw a2.
diagram: Visual
representation of
the situation
helps clarify
forces,
directions, and
motion.
List known and3.
unknown
variables: Write
down all the
quantities you
know and what
you need to find.
Use symbols like
v for velocity, a
for acceleration,
F for force, and
m for mass.
Choose the4.

appropriate
equation(s): For
kinematics, you
may use the
equations of
motion. For
dynamics, start
with F = ma and
identify all forces
acting on the
object.
Solve5.
algebraically:
Rearrange the
equation to solve
for the unknown
variable before
plugging in
numbers.
Check your6.
answer: Does it
make sense in
the context of
the problem? Are
the units correct?

Practice  is  essential.
Work through as many
problems  as  possible,
starting  with  simple
ones  and  gradually
increasing  difficulty.
Many  students  find
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that creating their own
practice problems is a
helpful way to deepen
their understanding.

COMMON
MISCONCEPTIONS
IN PHYSICAL
SCIENCE CHAPTER
4

As you complete your
Physical  Science
Chapter 4 Review, be
a w a r e  o f  t h e s e
f r e q u e n t
misunderstandings:

Misconception
1: If an object is
moving, there
must be a net
force acting on it.
This is false.
According to
Newton's First
Law, an object
can continue
moving at
constant velocity
without any net
force.
Miscon


