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UNLOCKING THE
SECRETS OF MASS
AND VOLUME: A
GUIDE TO
DISCOVERING
DENSITY POST LAB
ANSWERS

The  transition  from
performing a hands-on
experiment  to  writing
the  accompanying  lab
report often presents a
significant  challenge
for students. You have
measured the mass of
your irregularly shaped
ob jec t ,  ca re fu l l y
recorded  the  water
d isp lacement  in  a
graduated  cylinder,

and  c runched  the
numbers.  Yet,  when
you sit  down to  write
the  discussion  and
conclusion  sections,
the blank page stares
back.  You  know  you
have the discovering
density  post  lab
answers  somewhere
i n  y o u r  d a t a ,  b u t
weaving  them  into  a
coherent  narrative
feels like a puzzle. This
guide  is  designed  to
demystify that process.
We will not just provide
the  answers;  we  will
e x p l o r e  h o w  t o
interpret  your  data,
analyze  potent ia l
sources  of  error,  and
articulate a compelling
n a r r a t i v e  t h a t
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demonstrates  a  deep
unders tand ing  o f
d e n s i t y  a s  a
fundamental  property
of matter. By the end,
you  will  know how to
transform  your  raw
data  into  a  polished,
insightful lab report.

WHAT EXACTLY IS
DENSITY? A
REFRESHER FOR
YOUR REPORT

Before  diving  into  the
post-lab  analysis,  it  is
crucial  to  solidify  the
conceptual  foundation.
Density is not merely a
number  you calculate;
i t  i s  a n  i n t r i n s i c
p r o p e r t y  o f  a
substance. This means
that  regardless  of  the
size of your sample, a
pure  substance  will
always have the same
densi ty  at  a  g iven
tempera tu re  and
pressure. The standard
formula,  which  you
l ikely  used  in  your

discovering  density
post lab answers, is:
Density  =  Mass  /
Volume
This simple relationship
e x p l a i n s  w h y  a
massive  lead  fishing
sinker  feels  so  heavy
compared  to  a  much
larger,  hollow  plastic
ball. The sinker has far
more mass packed into
a  smaller  volume.  In
your  lab,  you  likely
determined the density
of several objects using
different techniques:

Regularly
Shaped
Objects: You
measured
dimensions
(length, width,
height, radius)
with a ruler to
calculate
volume, then
divided the mass
from the
balance.
Irregularly
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Shaped
Objects: You
used the
principle of water
displacement to
find the volume.
The rise in water
level directly
equals the
object's volume.
Liquids: You
measured the
mass of a
specific volume
of liquid using a
graduated
cylinder and a
balance.

Your  discovering
density  post  lab
answers should reflect
an  understanding  that
these  different
methods  al l  aim  to
quantify the same core
idea: how much stuff is
crammed into a given
space.

ANALYZING YOUR

RESULTS: THE
CORE OF THE POST
LAB

The  "answers"  section
of your post lab is not a
s imple  l i s t .  I t  i s  a
critical  assessment  of
your  data.  Instructors
want  to  see  that  you
can  move  beyond
number-crunching  to
evaluate  the  meaning
and  reliability  of  your
findings.

Comparin
g
Experime
ntal vs.
Accepted
Values
Every substance has a
known  or  "accepted"
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density  value,  often
found in a textbook or
a  standard  reference
table.  The  first  step  in
your  analysis  is  to
c o m p a r e  y o u r
experimental results to
this gold standard. For
e x a m p l e ,  i f  y o u
measured a sample of
a l u m i n u m ,  t h e
accepted  density  is
2.70  g/mL.
T o  q u a n t i f y  y o u r
accuracy, you will need
t o  c a l c u l a t e  t h e
percent  error :
Percent  Er ror  =
(|Accepted  Value  -
Experimental  Value|
/  Accepted Value) x
100%
If  your  experimental
density  for  aluminum
was  2.65  g/mL,  your
percent error would be
(|2.70 - 2.65| / 2.70) x
100% = 1.85%. A low
percent error, typically
under  5%,  suggests  a
precise  and  accurate

exper iment .  Your
discovering  density
post  lab  answers
should  explicitly  state
these comparisons and
comment  on  whether
you were surprised by
the  accuracy  or  lack
thereof.

Account
for
Systemati
c and
Random
Errors
No  expe r iment  i s
per fect .  The  most
insightful  discovering
density  post  lab
a n s w e r s  w i l l
acknowledge  and
exp la in  potent ia l
sources of error. These
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fa l l  in to  two  main
categories:

Systematic1.
Errors: These
are consistent,
repeatable errors
that skew your
results in one
direction.
Common
examples
include:

Calibratio
n: A digital
balance
that is not
zeroed
(tared) will
produce
consistentl
y
inaccurate
mass
readings.
Equipmen
t
Malfuncti
on: A
cracked or
dirty
graduated
cylinder

can cause
volume
readings to
be off
every
single
time.
Parallax
Error:
Reading
the bottom
of the
meniscus
at an angle
rather than
eye level.

Random Errors:2.
These are
unpredictable
fluctuations that
can affect
precision.
Common
examples
include:

Uncertain
ty in
Measure
ment:
Estimating
a ruler to
the nearest
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0.1 cm or a
graduated
cylinder to
the nearest
0.5 mL.
Heat
Transfer:
Handling
the object
with warm
hands can
cause
slight
thermal
expansion,
altering
both
volume
and mass.
Water
Droplets:
A few
drops of
water
sticking to
the side of
the beaker
can affect
mass
readings.

In  your  report,  you
should  not  just  l ist

these errors; you must
exp la in  how  they
specifically  impacted
your  final  result.  For
i n s t a n c e ,  " I f  t h e
b a l a n c e  w a s  n o t
properly  tared  before
measuring  the  empty
beaker,  the  mass  of
the  liquid  would  have
been  artificially  high,
leading  to  a  density
value greater than the
accepted  value."  This
level  of  analysis  is
what separates a good
report  from  a  great
one.

INTERPRETING THE
DATA TABLES AND
GRAPHS

Your  raw  data  is  the
founda t i on .  You r
discovering  density
post  lab  answers
should  refer  directly
back  to  your  data
tables.  Did you create
a  graph  of  Mass  vs.
Volume?  For  a  pure
substance,  this  graph
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should yield a straight
l i n e  t h a t  p a s s e s
through  the  or igin
(0,0). The slope of that
line is the density.
If  your graph is not a
perfect line, it indicates
var iabi l i ty  in  your
m e a s u r e m e n t s .
Discuss why this might
be.  Perhaps  a  bubble
was trapped under the
i r r egu la r  ob jec t ,
making  its  volume
seem larger. Or maybe
y o u  m i s r e a d  t h e
meniscus for one trial.
Your analysis should be
h o n e s t  a n d
transparent. Do not be
afraid  to  point  out  a
poor  data  point  and
explain  what  might
have  gone  wrong.
Instructors  appreciate
s tudents  who  can
critically evaluate their
own work.

COMMON
SCENARIOS AND

THEIR ANSWERS

Let 's  look  at  a  few
typical  scenarios  that
a p p e a r  i n  t h e
discussion section of a
density lab. These are
common  discovering
density  post  lab
a n s w e r s  t h a t
demonstrate a mastery
of the concepts.

Scenario
1: The
"Soapy
Water"
Problem
Question: Why should
you  not  use  soapy
w a t e r  f o r  t h e
displacement  of  an
irregular  object?
Answer: Soap reduces
the surface tension of
water. While this might
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s e e m  h e l p f u l  f o r
getting the object wet,
it can cause bubbles to
form.  These  bubbles
increase the measured
v o l u m e  o f  w a t e r
displaced, leading to a
larger volume than the
actual  object.  This
w o u l d  r e s u l t  i n  a
calculated density that
is  artificially  low.
Furthermore,  the soap
could  affect  the  mass
measurement  i f  i t
leaves a residue on the
object.  A  clear,  pure
water bath is essential
for  accurate  volume
displacement.

Scenario
2: The
"Object
Floating"

Conundru
m
Question: What if the
irregular  object  floats
on  water?
Answer:  A  floating
object  is  less  dense
than  water.  To  use
water  displacement,
y o u  c a n  u s e  a
*s inker*—a  heavy
object  with  a  known
d e n s i t y  t h a t  y o u
submerge  first,  then
the  s inker  and  the
floating  object
together.  The  volume
of the floating object is
the  total  volume  of
(sinker + object) minus
the  vo lume  o f  the
sinker alone. However,
t h i s  m e t h o d  h a s
i n c r e a s e d  e r r o r
because you are taking
m u l t i p l e  v o l u m e
measurements. A more
precise  method  would
b e  t o  u s e  a  n o n -
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wetting  fluid  in  which
the object does sink, or
t o  m e a s u r e  i t s
d imensions  i f  i t  i s
regularly  shaped.

Scenario
3: The
"Bubble
Trapped"
Issue
Question:  A  bubble
was trapped under the
irregular  object  in  the
graduated  cylinder.
How  does  this  affect
t h e  d e n s i t y
calculation?
Answer:  The  bubble
takes up space. When
you  read  the  water
level,  you are reading
the  vo lume  o f  the
ob jec t  *p lus*  the
volume of  the bubble.
T h i s  m e a n s  y o u r

volume  measurement
i s  too  h igh .  S ince
density is mass divided
by  volume,  a  larger
volume  wil l  yield  a
smaller  density.  Your
calculated  density  will
be  **lower  than  the
true  density**  of  the
material.

WRITING THE
CONCLUSION:
TYING IT ALL
TOGETHER

The conclusion of your
lab report is where you
del iver  your  most
important discovering
density  post  lab
answers .  A  strong
conclusion  should:

Restate the
Purpose: Briefly
remind the
reader that the
goal was to
determine the
density of
various objects
and a liquid.
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Summarize the
Main Findings:
State your
calculated
densities and the
percent errors for
each substance.
For example,
"The
experimental
density of the
aluminum block
was found to be
2.65 g/mL, which
is within 1.85%
of the accepted
value of 2.70
g/mL."
Evaluate the
Hypothesis: If
you had a
hypothesis (e.g.,
"The irregular
object is likely
copper"), state
whether it was
supported or
rejected based
on your data.
Discuss
Sources of
Error:

Synthesize the
errors you
mentioned
earlier. Do not
just list them;
explain which
was likely the
most significant
and how it
affected your
overall
confidence in the
results.
Offer a Final
Statement:
Conclude with a
broader
reflection on the
experiment. You
might say, "This
experiment
successfully
demonstrated
that density is an
intensive
property that can
be used to
identify unknown
materials. The
techniques of
direct
measurement
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and water
displacement
were validated
as effective
methods for
determining
volume, provided
careful technique
is used to
minimize errors."

TIPS FOR
PRESENTING YOUR
FINDINGS

T o  e n s u r e  y o u r
discovering  density
post lab answers are
c o m m u n i c a t e d
effectively,  follow
these  simple  rules:

Use Clear,1.
Concise
Language:
Avoid overly
complex
sentences.
Scientific writing
values clarity.
Active Voice is2.
OK: While
passive voice is

traditional in
science ("the
mass was
measured"), a
mix of active
voice ("I
measured the
mass") can make
your report more
engaging and is
becoming
increasingly
accepted. Check
with your
instructor's
preference.
Always Label3.
Units: Every
number must
have a unit (g,
mL, g/mL, cm).
Be Honest: It is4.
far better to
acknowledge a
10% error and
explain it well
than to fudge
your data to get
0.5% error.
Integrity is
paramount in
scientific work.
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Proofread: A5.
report full of
typos and
grammatical
errors
undermines your
credibility. Read
it out loud to
catch awkward
phrasing.

BEYOND THE
CLASSROOM:
REAL-WORLD
APPLICATIONS OF
DENSITY

The principles you are
writing  about  in  your
discovering  density
post  lab  answers
have  profound  real-
world  implications.
Understanding  density
is not just an academic
e x e r c i s e ;  i t  i s
f u n d a m e n t a l  t o
countless  fields.

Material
Science:
Engineers use
density to select

materials for
everything from
aircraft wings
(lightweight
aluminum alloys)
to deep-sea
submersibles
(dense, strong
titanium).
Medicine: Bone
density scans are
used to diagnose
osteoporosis.
Density
measurements of
urine are used in
health
screenings.
Environmental
Science:
Understanding
the density of
pollutants in
water is crucial
for spill
mitigation. Oil
floats on water
because it is less
dense, which
informs cleanup
strategies.
Forensics:
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Analyzing the
density of glass
fragments or a
suspicious liquid
can help identify
its source or
composition.

By connecting your lab
work  to  these  larger
contexts,  you  elevate
your  post-lab  answers
from mere calculations
to  genuine  scientific
insight.  You  are  not
j u s t  p r o v i d i n g
numbers ;  you  are
demonstrat ing  an
understanding of how a
simple formula governs
behavior  in  the  world
around us.

CONCLUSION

Writing  a  compelling
post-lab  report  is  a
skill,  and the heart  of
that report lies in your
a n a l y s i s .  Y o u r
discovering  density

post lab answers are
not  a list  of  one-word
responses;  they  are  a
thoughtful  discussion
of  data,  error,  and
m e a n i n g .  B y
comparing your results
to  accepted  values,
honestly  evaluating
potential mistakes, and
ar t i cu la t ing  your
conc lus i ons  w i th
clarity, you transform a
simple experiment into
a  powerful  learning
e x p e r i e n c e .
Remember, the goal is
not  just  to  get  the
"right"  answer,  but  to
d e m o n s t r a t e  t h e
process  of  scientific
inquiry. Use this guide
to  s t ruc tu re  your
thoughts, and you will
produce  a  lab  report
that  reflects  true
understanding  and
critical  thinking.  Now,
go turn your data into
a story worth reading.


