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UNDERSTANDING
ISOTOPES AND
ATOMIC MASS: A
GUIDE TO THE
PHET SIMULATION
WORKSHEET

Fo r  s tuden t s  and
educators  delving  into
the world of chemistry,
t h e  c o n c e p t s  o f
isotopes  and  atomic
mass  often  serve  as
foundational  pillars.
However,  grasping
these  ideas  can  be
challenging  without
interactive,  hands-on
t o o l s .  T h e  P h E T

I n t e r a c t i v e
Simulations project at
the  Un ive r s i t y  o f
Colorado  Boulder  has
created an exceptional
resource: the “Isotopes
and  Atomic  Mass”
simulation. Paired with
a  c o r r e s p o n d i n g
worksheet,  this  tool
a l lows  learners  to
explore  how  protons,
n e u t r o n s ,  a n d
electrons  combine  to
form  different  isotopes
and how atomic mass
is calculated. If you are
search ing  fo r  the
answers  isotopes
and  atomic  mass
phet  sheet,  you  are
l i ke ly  l ook ing  fo r
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g u i d a n c e  o n
c o m p l e t i n g  t h e
worksheet  correctly
w h i l e  t r u l y
understanding  the
underlying  science.
This article provides a
thorough  walkthrough
of  the  s imulat ion,
explains key concepts,
and offers  insights  into
typical  worksheet
answers—all  designed
to  help  you  master
these essential topics.

What Are
Isotopes?
A Quick
Refresher
Before  diving  into  the
PhET sheet, it is helpful
to revisit what isotopes
are.  Every  element  is
defined  by  its  number
of  protons,  known  as
the atomic number. For

e x a m p l e ,  c a r b o n
always has six protons.
However,  the  number
of  neutrons  can  vary.
Atoms  of  the  same
element  with  different
numbers  of  neutrons
are  called  isotopes.
For instance, carbon-12
has six neutrons, while
carbon-14  has  eight
neutrons.  Isotopes  of
a n  e l e m e n t  h a v e
identical  chemical
properties  but  differ  in
mass and sometimes in
stability.
The  PhET  Isotopes
and  Atomic  Mass
simulation  lets  you
“build”  isotopes  by
adding  or  removing
neutrons  and  protons.
This  visual,  drag-and-
drop  environment
makes  it  clear  that
changing  the  neutron
count  changes  the
isotope  but  not  the
e l e m e n t .
Understanding  this
distinction  is  critical
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when  completing  the
worksheet,  as  many
questions  ask  you  to
identify isotopes based
o n  g i v e n  n u c l e a r
compositions.

Atomic
Mass: Not
Just a
Simple
Average
Another  core  concept
c o v e r e d  i n  t h e
worksheet  is  atomic
mass.  Often  confused
with  mass  number,
atomic  mass  is  the
weighted  average  of
the  masses  o f  a l l
naturally  occurring
isotopes of an element.
The  simulation  allows
you to explore how the
abundance  of  each
isotope  affects  the

average  atomic  mass
d i s p l a y e d  o n  t h e
periodic  table.  For
example,  chlorine  has
two  stable  isotopes:
chlorine-35 (about 76%
a b u n d a n c e )  a n d
chlorine-37 (about 24%
abundance ) .  The
a t o m i c  m a s s  o f
c h l o r i n e
(approximately  35.45
amu)  reflects  this
weighted  average.
I n  t h e  a n s w e r s
isotopes and atomic
mass phet sheet, you
w i l l  f r e q u e n t l y
encounter tables where
you  must  calculate
atomic mass based on
given  isotope  masses
and  abundances.  The
simulation  provides
interactive  sliders  and
graphs that show how
changing  abundance
shifts the average. This
visual  feedback  is
i n v a l u a b l e  f o r
r e i n f o r c i n g  t h e
mathematical concept.
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Navigatin
g the
PhET
Isotopes
and
Atomic
Mass
Simulatio
n
To get the most out of
the worksheet, it helps
to be familiar with the
simulation  interface.
Upon  launching  the
simulation, you will see
t w o  m a i n  t a b s :
“Isotopes” and “Atomic
Mass.”  The  “Isotopes”
tab lets you choose an

e l e m e n t  f r o m  a
dropdown  menu,  then
adjust  the  number  of
neutrons  and  protons.
A visual representation
of the nucleus updates
instantly,  along  with
the mass number and
symbol (e.g., “C-14”).
In  the  “Atomic  Mass”
t a b ,  y o u  c a n  m i x
different isotopes of an
element  and  observe
h o w  t h e  a v e r a g e
atomic  mass  changes.
A bar graph shows the
relative  abundance  of
each  isotope,  and  a
numeric display shows
the calculated average.
This tab is particularly
useful  for  answering
q u e s t i o n s  a b o u t
isotopic  abundance
a n d  w e i g h t e d
averages.
M a n y  P h E T
worksheets  a s k
students  to  record
observations from both
tabs. For example, you
might be asked: “How
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does adding a neutron
change  the  isotope
symbol?  How  does  it
change  the  atomic
mass?”  The  correct
answer is that adding a
neutron  increases  the
mass  number  (and
atomic mass) but does
n o t  c h a n g e  t h e
element identity. Such
fundamental  insights
are the bedrock of the
worksheet.

Common
Questions
and
Answers
on the
Isotopes

and
Atomic
Mass
PhET
Sheet
While  every  teacher
may  customize  the
worksheet,  certain
quest ions  appear
frequently.  Below  we
break  down  typical
prompts  and  how  to
approach  them  using
the simulation. Keep in
mind that the answers
isotopes and atomic
mass phet sheet you
are  working  with  may
have specific numbers;
the  goal  here  is  to
u n d e r s t a n d  t h e
reasoning  so  you  can
adapt to any version.
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1. BUILDING
ISOTOPES AND

IDENTIFYING THEM

One  common  section
asks  you  to  fill  in  a
table  with  element
n a m e ,  n u m b e r  o f
protons, neutrons, and
the  isotope  notation
(e.g., “23Na”). Using the
simulation,  select  an
element,  then  add  or
remove  neutrons  to
create  each  l isted
isotope.
Example  Question:
“For  hydrogen,  create
an  i so tope  w i th  1
proton and 2 neutrons.
What is its symbol?”
Answer: The isotope is
hydrogen-3  (tritium),
written  as  3H.
Similarly, you might be
asked to determine the
number of neutrons in
a  given  isotope.  For
instance,  “How  many
neutrons  are  in  35Cl?”
Since  chlorine  has  17

protons, the number of
neutrons is 35 - 17 =
18.  The  simulation
confirms this when you
build it.

2. UNDERSTANDING
ATOMIC MASS
CALCULATIONS

Perhaps  the  most
challenging part of the
worksheet  involves
calculating  atomic
mass  from  isotope
data .  The  typ i ca l
prompt  provides  a
table with two or three
isotopes,  their  masses
(in  amu),  and  their
natural abundances (as
percentages).  You
must  compute  the
weighted  average.
Example:  Isotope  X
has  mass  10.01  amu
(20.0%  abundance)
and isotope Y has mass
11.01  amu  (80.0%
abundance).
Calculation:  Atomic
m a s s  =  ( 1 0 . 0 1  ×
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0.200)  +  (11.01  ×
0 .800 )  =  2 .002  +
8.808  =  10.81  amu.
The  s imu la t i on ’ s
“Atomic Mass” tab lets
y o u  i n p u t  t h e s e
a b u n d a n c e s  a n d
ins tan t l y  see  the
average,  which  is  a
great  way  to  check
your  work.
Many  versions  of  the
answers  isotopes
and  atomic  mass
phet sheet  include a
question like:  “Why is
the  atomic  mass  of
chlorine  not  a  whole
number?”  The  correct
answer: “Because it is
a weighted average of
its two stable isotopes,
c h l o r i n e - 3 5  a n d
chlorine-37,  which
have  different  masses
and  abundances.”

3. EXPLORING THE
RELATIONSHIP
BETWEEN

ABUNDANCE AND
AVERAGE MASS

A n o t h e r  t y p i c a l
question asks students
t o  p r e d i c t  w h a t
happens  to  atomic
mass  if  one  isotope
b e c o m e s  m o r e
a b u n d a n t .  F o r
e x a m p l e :  “ I f  t h e
abundance  o f  1 3 C
(mass  13.003  amu)
increases from 1.1% to
10%, does the atomic
m a s s  o f  c a r b o n
increase or decrease?”
Using the simulation in
the “Atomic Mass” tab,
you  can  s l i de  the
abundance bar  for  13C
upward and watch the
average mass increase
from  approximately
12.01 amu to a higher
value.  This  hands-on
manipulation  helps
cement  the  idea  that
atomic  mass  is  not
fixed  but  depends  on
isotopic  composition.
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Tips for
Completi
ng the
PhET
Sheet
Successfu
lly
T o  g e t  a c c u r a t e
answers  isotopes
and  atomic  mass
phet  sheet  results,
follow  these  practical
steps:

Read the
simulation
instructions
first: The PhET
website often
includes a
teacher tips
page. Use it to
understand the

intended learning
goals.
Take
systematic
notes: As you
adjust neutrons
or abundances,
write down the
symbol and mass
number that
appear. This will
help you fill in
tables
accurately.
Verify
calculations
manually: Even
if the simulation
calculates atomic
mass for you,
practice the
math by hand.
This ensures you
understand the
process, not just
the final number.
Discuss with
peers: If you are
in a classroom
setting, compare
your PhET
sheet answers
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with others.
Different
observations can
lead to deeper
discussions
about isotopes
and atomic
mass.

Why This
PhET
Simulatio
n Matters
for
Learning
Chemistr
y
The  “ Isotopes  and
A t o m i c  M a s s ”
simulation is not just a
d ig i ta l  toy ;  i t  i s  a

r e s e a r c h - b a s e d
educat iona l  too l .
Studies  have  shown
t h a t  i n t e r a c t i v e
simulations  improve
c o n c e p t u a l
understanding  more
than static diagrams or
lectures  alone.  By
allowing  students  to
manipulate  variables
and  see  immediate
outcomes,  the  PhET
s imulat ion  bu i lds
intuitive  knowledge.
For  example,  you  can
d i r e c t l y  s e e  t h a t
add ing  a  neu t ron
increases  the  mass
number  but  does  not
change  the  chemical
behavior—a  concept
that  many  students
find  abstract  when
r e a d i n g  f r o m  a
textbook.
Fur thermore ,  the
w o r k s h e e t  t h a t
accompan ies  the
simulation  encourages
active learning. Instead
of  passively  receiving
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information,  you  are
asked to predict,  test,
and explain. This aligns
with  the  constructivist
learning theory,  which
holds that we construct
knowledge  through
experience.  When you
search  for  answers
isotopes and atomic
mass phet sheet, you
are  actually  seeking
validation of your own
c o n s t r u c t e d
understanding.  That  is
far more valuable than
s i m p l y  c o p y i n g
answers.

Common
Misconce
ptions
Addresse

d by the
Simulatio
n
Several misconceptions
about  isotopes  and
atomic  mass  can  be
cleared up by using the
PhET  tool.  Below  are
three  frequent  errors
and how the simulation
helps correct them.
Misconception  1:
“Atoms  of  the  same
element  always  have
the same mass.”
R e a l i t y :  T h e
simulation  shows  that
you  can  have  two
carbon atoms with six
protons each, but one
has  six  neutrons  and
the  other  has  eight.
Their masses differ, yet
both  are  carbon.  This
visual  demonstration
makes  the  concept  of
isotopes concrete.
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Misconception  2:
“Atomic  mass  on  the
periodic  table  is  just
the  mass  number  of
the  most  common
isotope.”
Reality:  By  adjusting
abundance  sliders  in
the “Atomic Mass” tab,
y o u  s e e  t h a t  t h e
weighted  average
rarely equals a simple
mass  number .  For
elements like chlorine,
the  average  (35.45)
lies  between  the  two
i s o t o p e  m a s s e s ,
confirming it is a blend.
Misconception  3:
“Changing the number
of  neutrons  changes
the  element.”
R e a l i t y :  T h e
simulation  makes  it
clear that the element
is  defined  only  by  the
number  of  protons.
Even if you add many
neutrons,  the  element
name (e.g., “Uranium”)
stays the same. This is

a  critical  distinguisher
between  isotopes  and
different elements.

Advanced
Applicatio
n: Using
the
Simulatio
n for
Real-
World
Data
While  the  worksheet
focuses  on  s imple
e x a m p l e s ,  t h e
simulation can also be
used  to  explore  real
isotopic  data.  For
instance, you can look



12

12 Answers Isotopes And Atomic Mass
Phet Sheet

2024-05-19

u p  t h e  n a t u r a l
abundances of isotopes
fo r  e lements  l i ke
lithium  or  boron  and
then  input  them  into
the simulation to see if
the  calculated  atomic
mass  matches  the
periodic  table  value.
This not only reinforces
the  concept  but  also
shows  how  scientific
data  is  validated.
If  you  are  a  teacher
creat ing  your  own
version  of  the  PhET
sheet  on  isotopes
and  atomic  mass ,
cons ider  adding  a
question  that  requires
students  to  research
isotopic  abundances
online  and  then  use
the  s imu la t ion  to
confirm  the  atomic
mass.  This  bridges
classroom  learning
with real-world science.

Conclusio
n
T h e  A n s w e r s
Isotopes And Atomic
Mass  Phet  Sheet  is
more  than  a  simple
answer  key—it  is  a
r o a d m a p  t o
understanding  two  of
the  most  important
concepts in chemistry.
By  us ing  the  PhET
s i m u l a t i o n
interactively,  you  can
visualize the subatomic
w o r l d ,  c a l c u l a t e
weighted  averages
with  confidence,  and
avoid common pitfalls.
Whether  you  are  a
s tudent  t ry ing  to
complete  a  homework
ass ignment  o r  an
educator  planning  a
l e s s o n ,  t h e
combination  of  the
simulation and a well-
designed  worksheet
provides  a  powerful
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learning  experience.
R e m e m b e r ,  t h e
ultimate goal is not just
to  fill  in  blanks,  but  to
i n t e r n a l i z e  h o w
isotopes differ and why
atomic  masses  are

rarely  whole numbers.
Master  these  ideas,
and  you  will  have  a
solid  foundation  for
more  advanced  topics
i n  c h e m i s t r y  a n d
physics.


