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Fabric Of The
Cosmos What Is
Space Worksheet

Answer Key

Unlocking
the Cosmos:
A Guide to
the Fabric of
the Cosmos
What Is
Space
Worksheet
Answer Key

Few  questions  are  as
p r o f o u n d ,  o r  a s
deceptively  simple,  as
"What  is  space?"  We

move  through  it  every
second of every day. It is
the stage upon which all
of  existence  plays  out.
Yet, for most of human
history,  we barely gave
it a second thought. This
changed dramatically in
t h e  2 0 t h  a n d  2 1 s t
centuries, thanks to the
revolutionary  work  of
physicists  like  Albert
E i n s t e i n  a n d  t h e
continued exploration by
modern thinkers such as
Brian  Greene.  In  his
acclaimed  PBS  series
and  companion  book,
T h e  F a b r i c  o f  t h e



Cosmos,  Greene  takes
v iewers  on  a  mind-
bending  journey  to
a n s w e r  t h a t  v e r y
question.

Fo r  educa to rs  and
students, the series is an
invaluable  resource.
A c c o m p a n y i n g
worksheets  help  distill
these complex ideas into
digestible lessons. If you
are looking for a Fabric
Of The Cosmos What
Is  Space  Worksheet
Answer  Key,  you  are
likely  seeking a  deeper
understanding  of  the
concepts,  not  just  the
correct box to tick. This
article  serves  as  your
comprehensive  guide,
unpack ing  the  key
t h e m e s  f r o m  t h e
e p i s o d e  " W h a t  I s
Space?"  and  explaining
the  science  behind  the
answers  you  would  find
on a typical  worksheet.
We will explore how our
understanding  of  space

has  evolved  f rom  a
static,  empty void  to  a
dynamic,  flexible,  and
quantized fabric that can
stretch, warp, and even
tear.

The
Historical
Struggle:
From Empty
Void to
Absolute
Stage

To  unders tand  the
answers in a Fabric Of
The  Cosmos  What  Is
Space  Worksheet
Answer Key,  we  must
first  travel  back  in  time.
Fo r  cen tu r i es ,  the
prevailing view of space,
championed  by  Isaac
Newton,  was  one  of
absoluteness.  Newton
argued  that  space  was
an  infinite,  unchanging,
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a n d  i m m o v a b l e
container.  It  was  the
ultimate stage on which
t h e  d r a m a  o f  t h e
universe  unfo lded.
Objects  moved  through
this absolute space, and
t i m e  t i c k e d  a w a y
uniformly  for  everyone,
everywhere.

A  worksheet  question
might ask: "According to
Newton, what is space?"
The  answer ,  in  the
context  of  the  episode,
is that it is an absolute,
fixed,  and  immovable
backdrop.  This  view
was intuitive. It matched
o u r  e v e r y d a y
experience. A ball  on a
table  doesn't  seem  to
care about its location; it
just sits there. However,
this  comfortable  view
w a s  a b o u t  t o  b e
shattered  by  a  young
patent  clerk  named
Albert  Einstein.

Einstein's
Revolution: The
Relativity of Space

Einstein’s special theory
of relativity in 1905 was
the  first  major  crack  in
Newton’s  edifice.  It
showed that  space and
time were not separate
absolutes  but  were
woven  together  into  a
single,  four-dimensional
fabric:  spacetime.  This
was  a  monumenta l
p a r a d i g m  s h i f t .  A
standard multiple-choice
question on a worksheet
might  ask:  "What  did
Einstein combine into a
s ingle  ent i ty?"  The
correct  answer,  as  any
Fabric Of The Cosmos
W h a t  I s  S p a c e
Worksheet  Answer
Key  will  confirm,  is
space  and  time.

But  Einstein  didn't  stop
there.  A  decade  later,
with  his  general  theory



of  relativity,  he  gave
spacetime  a  dynamic
personality. He proposed
that  spacetime  is  not
just a passive stage; it is
an  active  participant  in
the  universe.  Massive
objects,  like  stars  and
planets,  actually  bend
and warp the fabric of
spacetime  around
them.  This  warping,  in
turn,  tells  other objects
how to move. What we
perceive  as  gravity  is
not  a  mysterious  force
pulling  things  from  a
distance; it is the result
of  objects  following the
curves  in  this  cosmic
fabric.

A  common  diagram  in
the  episode  shows  a
heavy ball  resting on a
stretched  rubber  sheet,
causing a depression. A
marble  rolled  near  the
depress ion  c i rc les
inward.  This  simple
a n a l o g y  i s  k e y .  A
worksheet  question

might  ask:  "How  does
general relativity explain
gravity?" The answer is:
G r a v i t y  i s  t h e
c u r v a t u r e  o f
spacetime caused by
mass and energy. This
concept  of  a  flexible,
warped space is the core
o f  t h e  m o d e r n
understanding, and it is
the  central  theme  that
any good Fabric Of The
C o s m o s  W h a t  I s
Space  Worksheet
A n s w e r  K e y  w i l l
i l luminate.

Space is Not
Empty: The
Quantum
Realm and
The Vacuum

If general relativity gives
us a picture of space as
a  smooth,  bendable
f a b r i c ,  q u a n t u m
mechanics  complicates
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the  painting.  On  the
smallest  of  scales,  the
Planck scale, things get
bizarre.  The  quantum
wor ld  i s  a  p lace  o f
inherent  fuzziness  and
uncertainty.

The  episode  "What  Is
Space?"  dives  into  the
idea that even what we
call "empty space" is far
f rom  empty .  I t  i s  a
seething, roiling foam of
virtual particles that pop
in and out of existence.
This  is  known  as  the
quantum  foam  o r
vacuum  fluctuation.  The
word  "vacuum"  implies
n o t h i n g n e s s ,  b u t
quantum  mechanics
tells us there is no such
t h i n g  a s  t r u e
nothingness.  This  is  a
critical  concept  that
appears  in  almost  any
advanced worksheet  on
the subject.

Key Concepts from
the Quantum
Perspective

Let's  break  down  the
key  quantum  concepts
that a worksheet might
cover:

Quantum Foam:
A visualization of
spacetime at the
Planck scale,
where it is not
smooth but
churning and
turbulent due to
quantum
fluctuations.
Virtual Particles:
Particle-
antiparticle pairs
that momentarily
borrow energy
from the vacuum
to exist before
annihilating each
other.
Heisenberg
Uncertainty
Principle: The
principle that



allows for these
temporary
violations of
energy
conservation,
explaining how
virtual particles
can exist.
Planck Length:
The scale at which
the smooth fabric
of general
relativity breaks
down and
quantum effects
dominate.

A  fill-in-the-blank
question on a worksheet
might  read:  "At  the
Planck scale,  spacetime
is  not  smooth  but  is
instead  a  churn ing
______." The answer from
the  Fabr ic  Of  The
C o s m o s  W h a t  I s
Space  Worksheet
Answer  Key  would  be
"quantum foam."  This
section of the episode is
designed  to  make  you
r e a l i z e  t h a t  t h e

emptiness  we  perceive
is a grand illusion; space
is  a  buzzing  hive  of
activity.

The Great
Mystery:
Dark Energy
and The
Expansion of
Space

O n e  o f  t h e  m o s t
shocking  discoveries  of
the  late  20th  century
was that  the universe's
expansion is not slowing
down due to gravity, but
is  actually  accelerating.
The  mysterious  force
driving this acceleration
has  been dubbed dark
energy.

T h i s  d i s c o v e r y
completely upended our
understanding  of  the
cosmos.  It  implies  that
there  is  something
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inherent  to  space  itself
that is causing it to push
outward against gravity.
This  is  often  described
as a "repulsive gravity"
or  a  negative  pressure
that  is  woven  into  the
fabric of the universe. A
worksheet  question
might  be:  "What  is  the
name  of  the  unknown
f o r c e  c a u s i n g  t h e
universe to expand at an
accelerating  rate?"  The
answer,  as  you  would
find  in  any  reliable
Fabric Of The Cosmos
W h a t  I s  S p a c e
Worksheet  Answer
Key,  is  dark  energy.

This  concept  is  a  stark
reminder  of  how  much
we  st i l l  don't  know.
Space  i s  no t  j us t  a
stage.  It  is  not  just  a
flexible  fabric.  It  is  an
ent i ty  w i th  i t s  own
energy,  an  energy  that
is  tearing  the  universe
apart  at  its  seams.  It
a c c o u n t s  f o r  a

staggering  68%  of  the
total  energy  density  of
the  universe,  making it
t h e  s i n g l e  m o s t
dominant component of
our reality.

Symmetry
and The
Laws of
Physics

Another  fascinating
section  of  the  episode
deals with the symmetry
of  space.  Why  do  the
laws of physics work the
same everywhere?  This
is  a  profound  question
t h a t  h a s  d e e p
implications  for  our
understanding of reality.

The  answer,  according
to  theoretical  physics,
lies  in  symmetry.  The
fact  that  the  laws  of
physics  are  the  same
regardless of where you
are in space (translation



symmetry)  is  directly
l i n k e d  t o  t h e
c o n s e r v a t i o n  o f
momentum.  The  fact
that  the  laws  are  the
same  regardless  of
which direction you face
(rotational symmetry) is
l i n k e d  t o  t h e
conservation  of  angular
m o m e n t u m .  T h i s
connection  was  proven
by mathematician Emmy
Noether  in  her  famous
theorem.

A short-answer question
on  a  worksheet  might
a s k :  " H o w  i s  t h e
uniformity of the laws of
physics  across  space
explained?"  The  Fabric
Of The Cosmos What
Is  Space  Worksheet
Answer  Key  would
prov ide  an  answer
involving  fundamental
s y m m e t r i e s  o f
spacetime. This section
shows  that  the  very
s t ruc ture  o f  space
d i c t a t e s  o u r  m o s t

fundamental  physical
laws.

The
Frontiers of
Space: String
Theory and
Extra
Dimensions

The  episode  concludes
by  looking  towards  the
future  of  physics.  The
most ambitious attempt
t o  u n i f y  g e n e r a l
relativity  and  quantum
mechanics  is  string
theory .  This  theory
p r o p o s e s  t h a t  t h e
fundamental  building
blocks  of  the  universe
a r e  n o t  p o i n t - l i k e
part ic les,  but  t iny,
v i b r a t i n g  o n e -
dimensional  strings.

One of  the most  mind-
boggling  predictions  of
string theory is that for
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its mathematics to work,
space  must  have  more
t h a n  t h e  t h r e e
d i m e n s i o n s  w e
exper ience.  Str ing
theory  requires  10  or
1 1  d i m e n s i o n s
(including  time).  The
extra  dimensions,  the
theory  suggests,  are
c u r l e d  u p  o r
"compactified" on scales
so small that we cannot
perceive  them.  This  is
not  science  fiction;  it  is
the  leading  candidate
f o r  a  " t h e o r y  o f
everything."

A worksheet question for
advanced  students
might  be:  "Name  one
major  predict ion  of
string  theory  regarding
the nature of space."  A
complete Fabric Of The
C o s m o s  W h a t  I s
Space  Worksheet
Answer Key would list:
The  ex is tence  of
a d d i t i o n a l ,
compactified  spatial

dimensions.  This  idea
s t r e t c h e s  t h e
imagination to its limits,
suggesting that what we
call "space" is just a tiny
slice  of  a  much  larger,
r i c h e r ,  a n d  m o r e
complex  reality.

Practical
Applications:
Formulating
Your Own
Answer Key

If you are an educator or
a  s t u d e n t  u s i n g  a
worksheet on this topic,
it is useful to understand
how  to  structure  your
answers. Simply copying
f r o m  a  k e y  i s  l e s s
v a l u a b l e  t h a n
understand ing  the
reasoning.  Here  are
some  tips  for  tackling
the questions you might
face:



Common Question
Types and How to
Answer Them

The Conceptual1.
Question:
"Describe how
Einstein's view of
space differs from
Newton's."

Good
Answer
Structure:
"Newton
saw space
as an
absolute,
fixed, and
passive
stage for
events.
Einstein,
through
general
relativity,
showed that
space is
dynamic. It
is part of a
unified
spacetime

that can be
warped and
curved by
mass and
energy. This
curvature is
what we
experience
as gravity."

The Analogy2.
Question:
"Explain the
rubber sheet
analogy for
spacetime."

Good
Answer
Structure:
"The rubber
sheet
represents
the fabric of
spacetime. A
heavy object
placed on it
creates a
depression
or curve.
Smaller
objects
placed near
the
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depression
will roll
along the
curves,
mimicking
how planets
orbit a star.
This shows
how mass
dictates the
shape of
space, and
space
dictates the
path of
mass."

The Evidence3.
Question: "What
is the
experimental
evidence for the
expansion of
space?"

Good
Answer
Structure:
"The
primary
evidence is
the
observation
that light

from distant
galaxies is
redshifted.
This redshift
indicates
that the
galaxies are
moving
away from
us. Crucially,
the more
distant the
galaxy, the
faster it is
receding,
which shows
that the
expansion of
space itself
is uniform
and
accelerating.
"

The4.
Philosophical
Question: "If
space can be
warped and has
energy, is it truly
'nothing'?"

Good
Answer



Structure:
"No. Modern
physics
shows that
space is a
dynamic
entity with
physical
properties. It
can be bent,
stretched,
and filled
with energy.
At the
quantum
level, it is a
seething
foam of
virtual
particles.
Therefore,
what we call
'empty

space' is a
complex
physical
system, not
a
philosophica
l void."

Why This
Matter: The
Significance
of
Understandi
ng Space

Why  spend  time  on  a
Fabric Of The Cosmos
W h a t  I s  S p a c e
Worksheet  Answer
Key


