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Understanding  the
fundamental  building
blocks  of  matter  is  a
c o r n e r s t o n e  o f
chemistry and physics.
Fo r  s tuden t s  and
e d u c a t o r s  a l i k e ,
visualizing  abstract
concepts  like  atomic
s t r u c t u r e  c a n  b e
challenging.  This  is
where  interact ive
simulations shine,  and
few are as popular  or
effective  as  the  PhET
Interactive  Simulations
p r o j e c t  f r o m  t h e
University  of  Colorado
Boulder.  Among  their

library,  the  "Build  an
Atom"  simulation  is  a
must-use  resource.
However,  navigating
the  simulation  and
confirming  correct
answers  often  leads
learners to search for a
PhET  Simulation
B u i l d  a n  A t o m
answer  key .  Th is
article  serves  as  your
complete  guide,  not
just  with  the  answers
b u t  w i t h  t h e
c o n c e p t u a l
understanding  that
makes the simulation a
powerful learning tool.

WHAT IS THE PHET
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BUILD AN ATOM
SIMULATION?

The  PhET  "Build  an
Atom" simulation is an
interactive,  web-based
learn ing  too l  that
a l l o w s  u s e r s  t o
construct  atoms  by
a d d i n g  p r o t o n s ,
n e u t r o n s ,  a n d
electrons to a model. It
visually represents how
t h e s e  s u b a t o m i c
particles determine an
element's  identity,
mass,  and  charge.
Students  can  drag
particles into a nucleus
and  orbital  shell,  and
t h e  s i m u l a t i o n
dynamically  updates
the  element  name,
a tomic  mass ,  ne t
charge ,  and  even
prov ides  a  s tab le
isotope  indicator.  The
simulation  is  widely
used in middle school,
h i g h  s c h o o l ,  a n d
introductory  college
courses.

Because the simulation
is inquiry-based, many
worksheets  and  labs
require  students  to
record  observations
and answer questions.
A  common  request
online  is  for  a  PhET
Simulation  Build  an
Atom  answer  key,
typically to check work
o r  g u i d e
understanding.  While
p r o v i d i n g  d i r e c t
answers is  not  always
pedagogically sound, a
well-structured key can
serve  as  a  verification
tool  and  learning  aid.
Below, we break down
typical questions found
in these activities and
explain  the  reasoning
behind  the  correct
responses.

KEY CONCEPTS
COVERED IN THE
SIMULATION

Before  diving  into  the
a n s w e r  k e y ,  i t  i s
essential  to  grasp the
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core  concepts  the
simulation  teaches.
Understanding  these
will make the answers
meaningful rather than
just  a  list  of  correct
options.

Atomic
Number
and
Element
Identity
The  atomic  number
equals  the  number  of
protons in the nucleus.
This  number  uniquely
identifies  an  element.
For example, any atom
w i t h  6  p r o t o n s  i s
carbon,  regardless  of
t h e  n u m b e r  o f
neutrons  or  electrons.
In the simulation, when
you  add  or  remove
protons,  the  element

changes  instantly.

Mass
Number
and
Isotopes
The  mass  number  is
the sum of protons and
n e u t r o n s  i n  t h e
nucleus.  Different
numbers  of  neutrons
for  the  same element
produce  isotopes.  For
instance,  carbon-12 (6
protons,  6  neutrons)
and  ca rbon -14  (6
protons,  8  neutrons)
a r e  b o t h  c a r b o n
i s o t o p e s .  T h e
s imu la t i on  he lps
v i s u a l i z e  t h i s  b y
allowing you to change
the neutron count and
see the  mass  number
update.
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Charge
and Ions
The  net  charge  of  an
atom is determined by
the difference between
protons and electrons.
Protons  are  positively
charged, electrons are
negatively  charged,
and  neu t rons  a re
neutral .  When  the
numbers are equal, the
atom is neutral. Adding
or  removing  electrons
creates  a  positive  or
negat ive  ion .  The
simulation  shows  the
charge symbol (+, -, or
blank)  and  the  net
charge  value.

Stable vs.
Unstable

Nuclei
T h e  s i m u l a t i o n
indicates  whether  the
nucleus  is  stable  or
unstable  (radioactive)
based  on  the  ratio  of
neutrons  to  protons.
For lighter elements, a
1 :1  r a t i o  i s  o f t en
stable,  while  heavier
elements require more
neutrons  than  protons
fo r  s tab i l i t y .  The
" S t a b l e / U n s t a b l e "
ind ica to r  i s  a  key
feature  that  helps
s tudents  connect
atomic  structure  to
nuclear  stability.

COMMON PHET
BUILD AN ATOM
ACTIVITIES AND
THEIR ANSWER
KEYS

Most  worksheets  that
a c c o m p a n y  t h e
s i m u l a t i o n  a s k
students  to  explore
and record data. Below
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are  typical  question
t y p e s  a n d  t h e
c o r r e s p o n d i n g
answers,  explained
conceptually.  Note:
While  we  provide  a
sample  answer  key,
the  s imu la t i on  i s
exploratory, and values
may  vary  depending
on how many particles
you add. The key here
focuses  on the logical
outcomes.

Activity
1:
Identifyin
g
Elements
by Proton

Count
Question:  Build  an
atom  with  1  proton.
What  element  is  it?
What  is  i ts  atomic
n u m b e r ?  W h i c h
particle determines the
element?
Answer:  Hydrogen;
atomic  number  =  1;
the proton determines
the element.

Explanation:
The atomic
number is
defined by the
proton count.
One proton
always gives
hydrogen. This
reinforces that
protons are the
identity of an
element.

Question:  Build  an
atom  with  6  protons.
Then  add  6  neutrons
and 6 electrons. What
is the element? What is
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the  mass  number?  Is
the atom neutral?
Answer: Carbon; mass
number  =  12  (6p  +
6n);  yes,  it  is  neutral
because  protons  =
electrons.

Explanation:
With 6 protons it
is carbon. The
mass number is
the sum of
protons and
neutrons (12).
Electrons equal
protons, so no
net charge.

Activity
2:
Understa
nding

Ions
Question:  Bui ld  a
l i t h i u m  a t o m  ( 3
protons, 4 neutrons, 3
e l e c t r o n s ) .  N o w
remove  one  electron.
What  happens  to  the
charge? What is the ion
called?
Answer:  The  charge
becomes  +1  (since
there  are  3  protons
and 2  electrons).  This
is a lithium ion (Li⁺).

Explanation:
Removing an
electron creates
more positive
charge. The
simulation shows
the net charge
symbol (+).

Question:  Add  an
extra  electron  to  a
neutral oxygen atom (8
protons, 8 neutrons, 8
electrons). What is the
net  charge?  What  is
the name of this ion?
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Answer: Net charge is
-1;  the  ion  is  oxide
(O⁻).  Actually,  oxygen
typically forms O²⁻, but
if  only one electron is
added,  the  simulation
shows  a  -1  charge.
However,  the  correct
stable ion is O²⁻. In the
simulation,  you  can
add  two  electrons  to
get -2.

Explanation:
Adding electrons
creates negative
ions. The
simulation allows
exploring
multiple
electrons.

Activity
3:
Isotopes
Question:  Bui ld  a
helium  atom  with  2
protons,  2  neutrons,

and  2  electrons.  Now
change the number of
neutrons to 1. Is it still
helium?  What  is  the
mass number? What is
this isotope called?
Answer: Yes, it is still
helium  because  the
p r o t o n  c o u n t  ( 2 )
remains  the  same.
M a s s  n u m b e r  =  3
(2p+1n).  This  isotope
is helium-3.

Explanation:
Isotopes have
the same
number of
protons but
different
numbers of
neutrons. The
simulation shows
the element does
not change, but
the mass number
and symbol
update (e.g.,
³He).

Question:  Bui ld  a
carbon  atom  with  6
protons,  6  neutrons,
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and 6 electrons. This is
carbon-12. Now add 2
more neutrons. What is
the mass number? Is it
sti l l  carbon?  Is  the
nucleus  stable?
Answer: Mass number
= 14; yes, still carbon;
the  simulation  may
indicate  it  is  stable
(carbon-14  is  actually
radioactive,  but  the
simulation may show it
as  stable  for  lighter
isotopes?  Actually,
carbon-14  is  unstable,
but  the  simulation's
stabi l i ty  indicator
depends  on  the  ratio.
For carbon-14, with 6p
and 8n, it should show
unstable.  So  answer:
unstable.

Explanation:
The stability
indicator is based
on a general
trend. Students
should observe
that adding too
many or too few
neutrons can

lead to
instability.

Activity
4: Symbol
Notation
Question: For an atom
with  11  protons,  12
neu t rons ,  and  10
electrons,  write  the
s t a n d a r d  a t o m i c
symbol  notation  (with
mass  number  and
charge).
Answer:  Sodium-23
(²³Na) with a +1 charge
(Na⁺).  So  the  symbol
would be: 23Na⁺.

Explanation:
Protons = 11 =
sodium. Mass
number = 11+12
= 23. Electrons
(10) are one less
than protons, so
+1 charge.
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USING THE
ANSWER KEY
EFFECTIVELY

A  PhET  Simulation
B u i l d  a n  A t o m
answer  key  should
n o t  b e  u s e d  a s  a
simple  cheat  sheet.
The true  value  lies  in
the  learning  process.
Here  are  some  best
practices  for  students
and teachers:

For students:
Attempt each
question in the
simulation first.
Use the answer
key to verify your
reasoning, not to
skip the
exploration. If
your answer
differs, go back
to the simulation
and understand
why.
For teachers:
Provide the
answer key after
students have

completed the
activity, or use it
as a discussion
tool. Encourage
students to
explain their
answers in their
own words.
Encourage
prediction:
Before adding
particles, predict
what will happen.
Then test your
prediction with
the simulation.

SEMANTIC
KEYWORDS AND
SEO
CONSIDERATIONS

To  make  this  article
u s e f u l  f o r  t h o s e
searching  for  "PhET
Simulation  Build  an
Atom answer key," we
naturally  integrate
related terms such as:
interactive  atomic
s imu la t i on ,  PhET
Colorado,  bui ld  an
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a t o m  w o r k s h e e t ,
a tomic  s t ruc tu re
activity, proton neutron
electron  simulation,
isotope  identification,
ion  charge,  chemistry
l a b  a n s w e r  k e y ,
science  education
technology .  These
phrases  help  search
engines  understand
the  context  wh i le
keeping  the  content
reader-friendly.

ADVANCED
CHALLENGES FOR
DEEPER LEARNING

Once  students  are
comfortable  with  the
basics,  the  simulation
can be used to explore
more  complex  ideas.
H e r e  a r e  s o m e
advanced  questions
that go beyond typical
worksheets:

Predictin
g
Stability
Build atoms of different
elements  and  observe
the  stability  indicator.
Try  to  find  a  pattern.
F o r  e x a m p l e ,  f o r
elements  with  atomic
numbers  1-20,  what
neutron-to-proton ratio
i s  m o s t  s t a b l e ?
(Answer:  roughly  1:1
for light elements, but
more  neutrons  than
protons  for  heavier
ones.)

Understa
nding the
"Cloud"
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Represen
tation
The simulation has an
option  to  show  the
electron  cloud.  How
d o e s  t h e  c l o u d
visualization  help  you
u n d e r s t a n d  t h a t
electrons  are  not  in
fixed  orbits?  (Answer:
It  shows  probability
density,  not  a  path.)

Comparin
g Multiple
Atoms
Use  the  "Atom"  view
versus  "Symbol"  view.
How does  the  symbol
notation  change when
y o u  c h a n g e  t h e
number  of  neutrons?
When you change the
number  of  electrons?
(Answer: Mass number

changes with neutrons;
c h a r g e  s y m b o l
c h a n g e s  w i t h
electrons.)

COMMON
MISCONCEPTIONS
ADDRESSED BY
THE SIMULATION

The  "Build  an  Atom"
simulation  is  excellent
f o r  c l e a r i n g  u p
misconceptions:

Misconception:
Adding electrons
changes the
element. Fact:
Only protons
change the
element.
Electrons affect
charge only.
Misconception:
The nucleus is a
solid ball. Fact:
The simulation
shows it as a
cluster of
particles; it is
mostly empty
space.
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Misconception:
All atoms of the
same element
have the same
mass. Fact:
Isotopes show
different masses.
Misconception:
Atoms are
always neutral.
Fact: Ions exist
with net positive
or negative
charge.

CONCLUSION

The  PhET  "Build  an
Atom"  s imulat ion
transforms  abstract
atomic  theory  into  a
hands -on ,  v i sua l
experience.  Whether
you  are  a  s tudent
s t r u g g l i n g  t o
understand the role of
protons, neutrons, and
electrons, or a teacher

looking  for  a  dynamic
teaching  a id ,  th is
s i m u l a t i o n  i s
inva luable .  Whi le
searching  for  a  PhET
Simulation  Build  an
Atom answer key  is
common, the real goal
should  be  conceptual
mas te ry .  Use  the
answers provided here
as  a  guide  to  check
your  understanding,
but  do  not  skip  the
process of exploration.
Build  atoms,  observe
changes, ask "what if,"
a n d  w a t c h  t h e
connections  form.  In
doing so,  you will  not
o n l y  a n s w e r  t h e
questions correctly but
a l so  bu i l d  a  so l i d
f o u n d a t i o n  i n
chemistry  that  wil l
serve you for years to
come.


