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BUILDING MOLECULAR
GEOMETRY: A COMPREHENSIVE
GUIDE TO MOLECULE SHAPES
PHET SIMULATION SHEET
ANSWERS

Understanding  the  three-dimensional
structure of molecules is a cornerstone
of chemistry. It explains everything from
the scent of a flower to the potency of a
pharmaceutical  drug.  For  students and
educators  alike,  visualizing  these
abstract shapes has traditionally been a
challenge.  Enter  the  PhET  Interactive
Simulations project from the University
of  Colorado  Boulder,  which  offers  a
powerful  tool  for  exploring  molecular
geometry.  However,  navigating  a
simulation  worksheet  can  sometimes
feel  as  complex  as  the  molecules
themselves. If you are looking for clarity
on Molecule Shapes PhET Simulation
Sheet Answers, you have come to the
right place. This article will serve as your
detailed companion, guiding you through
the  simulation,  the  underlying  theory,
and  how  to  confidently  interpret  your
results.
This guide is designed to move beyond
simple answer keys. Instead, it focuses
on understanding the "why" behind each
shape,  empowering  you  to  predict
molecular  geometry  for  any  simple
molecule.  We will  explore  the Valence
Shell  Electron  Pair  Repulsion  (VSEPR)

theory ,  the  core  eng ine  o f  the
simulation, and walk through the most
common molecular geometries you will
encounter. By the end, you will not only
have  a  firm  grasp  on  the  simulation
answers but also a deeper appreciation
for  the  elegant  rules  that  govern  the
microscopic world.

WHAT IS THE PHET MOLECULE
SHAPES SIMULATION?

Before  diving  into  specific  answers,  it  is
essential  to  understand the  tool  itself.
The "Molecule Shapes" simulation is an
interactive,  web-based  learning
resource.  It  allows  users  to  construct
molecules  from  atoms  like  Hydrogen,
Oxygen,  Carbon,  Nitrogen,  and  the
halogens  (Fluorine,  Chlorine,  Bromine,
Iodine).  The  simulation  visualizes  the
molecule  in  real-time,  displaying  the
bond  angles  and  the  final  geometric
shape.  The  pr imary  goa l  o f  the
simulation  is  to  help  learners  connect
the  number  of  electron  domains
(bonding  and  non-bonding)  around  a
central  atom to the resulting molecule
shape.
Most  worksheets  that  accompany  this
simulation  are  structured  to  guide
students through several  key stages:  -
Investigation  of  Bonding:  Adding
single,  double,  and  triple  bonds  and
observing  their  effect.  -  Role  of  Lone
Pairs:  Adding  lone  pairs  (non-bonding
electrons) and noting how they "push"
bonding pairs closer together. - Real vs.
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Model:  Toggling  between  the  "Model"
view (which  shows  electron  geometry)
and  the  "Real"  view  (which  shows
molecular  geometry).  -  Predicting
Shapes:  Applying  VSEPR  theory  to
predict the shape of a molecule before
building it in the simulation.
When you search for Molecule Shapes
PhET Simulation Sheet Answers, you
are  typically  looking  for  confirmation
that  you  have  identified  the  correct
electron  domain  geometry,  molecular
geometry, and bond angles for a given
set of molecules. This article will provide
that framework.

THE CORE PRINCIPLE: VSEPR
THEORY AND ELECTRON
DOMAINS

All the answers on your Molecule Shapes
PhET simulation sheet are rooted in one
fundamental  theory:  the  Valence  Shell
Electron Pair Repulsion (VSEPR) theory.
The  principle  is  elegantly  simple:
electron  pairs  (whether  they  are  in  a
bond  or  lone  pairs)  are  negatively
charged  and  repel  each  other.  To
minimize  this  repulsion,  the  electron
pairs arrange themselves as far apart as
possible around the central atom.
Key  terms  to  understand  for  your
simulation  sheet  answers:

Electron Domain: Any region of
high electron density around the
central atom. This includes a
single bond, a double bond, a
triple bond, or a lone pair.
Electron Domain Geometry:
The geometric arrangement of all
electron domains (bonding and
non-bonding) around the central
atom.
Molecular Geometry (or
Molecule Shape): The geometric

arrangement of only the atoms
(not the lone pairs) around the
central atom.

This distinction between electron domain
geometry and molecular geometry is the
single  most  important  concept  to
master. The simulation does an excellent
job of visualizing this, especially with its
"Model" and "Real" views.

Why Lone Pairs
Matter More
Than You Think
One  of  the  most  common  "tr ick"
questions on a Molecule Shapes PhET
Simulation Sheet involves the effect of
lone pairs.  A lone pair  occupies space
and repels other electron pairs just like a
bonding pair. However, because a lone
pair  is  not  shared between two nuclei
and is held closer to the central atom, its
repelling force is actually stronger than
that of a bonding pair.
This  stronger  repulsion  has  a  specific
effect:  it  compresses  the  bond  angles
between  the  remaining  atoms.  For
instance,  in  water  (H₂O),  the  ideal
tetrahedral bond angle is 109.5°. Due to
the two lone pairs on oxygen, the H-O-H
bond  angle  is  compressed  to  about
104.5°. Your simulation answers should
reflect this compression when lone pairs
are present.

COMMON MOLECULE SHAPES
AND THEIR SIMULATION
ANSWERS

Here  is  a  breakdown  of  the  most
common  molecule  shapes  you  will
encounter. These are the core answers
for  any  Molecule  Shapes  PhET
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Simulation  Sheet .
Total

Electron
Domains

Bonding
Domains

Lone
Pairs

Electron
Domain

Geometry
Molecular
Geometry

Ideal
Bond

Angle(s)
Example
Molecule

2 2 0 Linear Linear 180° BeCl₂,
CO₂

3 3 0 Trigonal
Planar

Trigonal
Planar 120° BF₃, SO₃

3 2 1 Trigonal
Planar

Bent (or V-
shaped)

~120° (
< 120°
in
reality)

SO₂, O₃

4 4 0 Tetrahedral Tetrahedral 109.5° CH₄, SiCl₄

4 3 1 Tetrahedral Trigonal
Pyramidal

~109.5°
( <
109.5°)

NH₃, PCl₃

4 2 2 Tetrahedral Bent (or V-
shaped)

~109.5°
( <
109.5°)

H₂O, OF₂

5 5 0 Trigonal
Bipyramidal

Trigonal
Bipyramidal

90°,
120°,
180°

PCl₅

5 4 1 Trigonal
Bipyramidal Seesaw ~90°,

~120° SF₄

5 3 2 Trigonal
Bipyramidal T-Shaped ~90° ClF₃

5 2 3 Trigonal
Bipyramidal Linear 180° XeF₂, I₃⁻

6 6 0 Octahedral Octahedral 90°,
180° SF₆

6 5 1 Octahedral Square
Pyramidal ~90° BrF₅

6 4 2 Octahedral Square
Planar

90°,
180° XeF₄

As  you  work  through  your  Molecule
Shapes  PhET  Simulation  Sheet
Answers, use this table as a reference.
The  simulation  will  allow  you  to  build
these molecules and confirm the shapes
and angles listed above.

HOW TO USE THE SIMULATION
WORKSHEET EFFECTIVELY

A  typical  simulation  sheet  is  not  just
about  filling  in  blanks;  it  is  about
exploration.  Here  is  a  step-by-step
strategy  to  get  the  most  out  of  the
simulation  and  arrive  at  the  correct
answers organically.

Step 1: Start with
the Basics – No

Lone Pairs
Begin by building simple molecules with
only single bonds and zero lone pairs.
The simulation interface usually presents
you with a central  atom. Add bonding
atoms  one  by  one.  You  will  see  the
molecule  automatically  assume  its
optimal shape. For example, adding two
atoms of Fluorine to a central Beryllium
will instantly show a linear shape with a
180°  angle.  This  is  your  first  major
"answer"  confirmation.

Step 2: Introduce
the "Model" View
Toggle the view from "Real" to "Model."
The "Model" view is the most instructive
part of the simulation. It shows you the
electron domains as large, translucent
lobes  around  the  central  atom.  For  a
molecule  like  CH₄  (methane),  you  will
see four equally spaced lobes pointing to
the corners of a tetrahedron. The "Real"
v iew  shows  you  just  the  atoms.
Understanding  that  the  molecular
geometry  is  a  subset  of  the  electron
domain geometry is the key to unlocking
every answer on your sheet.

Step 3: Add Lone
Pairs
Now, the real learning begins. Take your
methane  molecule  and  remove  one
Hydrogen atom. Add a lone pair to the
central  Carbon.  Immediately,  the
"Model"  view will  still  show four  lobes
(three  bonding  +  one  lone  pair),
meaning the electron domain geometry
remains tetrahedral. However, the "Real"
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view  (molecular  geometry)  will  now
show a trigonal pyramidal shape for the
three remaining Hydrogen atoms. This is
the classic NH₃ (ammonia) pattern. Your
simulation answers should note that the
bond  angle  will  be  slightly  less  than
109.5°.

Step 4: Explore
Multiple Bonds
Don't forget the "Multiple Bonds" option.
A double or triple bond counts as one
electron  domain,  even  though  it
involves more than one pair of electrons.
This is a common point of confusion. In
the  simulation,  build  carbon  dioxide
(CO₂).  The  central  Carbon  has  two
double  bonds  (two  electron  domains),

leading to a linear geometry. Build sulfur
trioxide  (SO₃)  –  the  central  Sulfur  has
three  electron  domains  (one  double
bond  and  two  single  bonds,  or  three
double bonds depending on resonance),
leading to  a  trigonal  planar  geometry.
You r  Molecu le  Shapes  PhET
Simulation Sheet  will  likely  test  this
concept.

COMMON PITFALLS AND
MISCONCEPTIONS IN
SIMULATION ANSWERS

Even with a great simulation, students
often  make  the  same mistakes.  Being
aware  of  these  will  help  you  double-
check your work.

Confusing Electron Geometry1.
with Molecular Geometry:


