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UNDERSTANDING
HOOKE’S LAW: A
COMPLETE GUIDE
TO PHET LAB
ANSWERS

Physics  students  and
educators often turn to
interactive  simulations
to  g rasp  comp lex
concepts.  Among  the
most  popular  tools  is
the PhET Interactive
Simulations  project
from the University  of
Colorado  Boulder.  The
“Masses  &  Springs”
s i m u l a t i o n ,  i n
particular,  provides an
intuitive way to explore
elast ic  forces  and
discover the principles

behind  Hooke’s  Law.
If you are searching for
re l iable  Phet  Lab
Answers Hookes Law
explanations, you have
come  to  the  r igh t
p l a c e .  T h i s
comprehensive  guide
will  walk  you  through
t h e  t h e o r y ,  t h e
s imulat ion  setup,
typical  lab  questions,
and  how  to  interpret
the  resul ts—al l  in
natura l ,  easy - to -
understand language.
Whether you are a high
s c h o o l  s t u d e n t
preparing for a physics
exam  or  a  co l lege
undergraduate needing
a refresher,  mastering
Hooke’s  Law  through
the  PhET  simulation
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wi l l  so l i d i f y  you r
unders tand ing  o f
springs,  forces,  and
oscillations.  Let’s  dive
i n t o  t h e  w o r l d  o f
elasticity and see how
a  v i r t u a l  l a b  c a n
answer  your  most
pressing  questions.

What Is
Hooke’s
Law? The
Essential
Physics
Behind
the
Spring
Before we explore the
PhET lab, it is crucial to
u n d e r s t a n d  t h e
fundamental  law  it

d e m o n s t r a t e s .
Hooke’s  Law  states
that  the force needed
to extend or compress
a  s p r i n g  b y  s o m e
distance is proportional
t o  t ha t  d i s t ance .
Mathematically,  this  is
expressed as:
F = -kx
Where:

F is the restoring
force exerted by
the spring (in
Newtons).
k is the spring
constant (in
N/m), a measure
of the spring’s
stiffness.
x is the
displacement of
the spring from
its equilibrium
position (in
meters).

The  negat ive  s ign
indicates that the force
is  oppos i te  to  the
d i r e c t i o n  o f
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d i s p l a c e m e n t — t h e
spring  always  tries  to
return  to  its  original
length.  This  simple
relationship  is  the
backbone  of  many
mechanical  systems,
from  car  suspensions
to  bungee  cords.  The
P h E T  s i m u l a t i o n
“Masses  &  Springs”
lets  you  hang  different
masses  on  a  spring,
measure  the  stretch,
and  verify  this  linear
relationship.

Getting
Started
with the
PhET
“Masses

&
Springs”
Simulatio
n
To  obtain  accurate
Phet  Lab  Answers
Hookes Law data, you
first need to familiarize
yourse l f  w i th  the
simulation  interface.
You  can  access  it  for
f r e e  a t  t h e  P h E T
w e b s i t e
(phet.colorado.edu).
The simulation features
a  v e r t i c a l  s p r i n g
attached to a support,
a  selection  of  masses
(50g, 100g, 250g, etc.),
a  ruler  to  measure
displacement,  and  a
movable  support  to
adjust  the  spring’s
starting  point.  Some
versions also include a
displacement  graph
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and  a  “slow  motion”
opt ion  to  observe
osc i l la t ions  more
carefully.
Key steps to set up
your virtual lab:

Open the1.
“Masses &
Springs”
simulation. If you
have the option,
start with the
“Intro” or “Lab”
screen.
Select a spring2.
(often a default
spring with a
known spring
constant, but you
can also choose
custom springs
in some
versions).
Choose a mass3.
(e.g., 100 g) and
attach it to the
bottom hook of
the spring.
Wait for the4.
spring to come to
rest. The mass

will oscillate
briefly before
settling due to
damping (the
simulation
includes a small
amount of
friction).
Use the ruler tool5.
to measure the
equilibrium
displacement—th
e distance from
the original
unstretched
spring end to the
new position of
the mass.
Repeat with6.
different masses,
recording mass
(in kg) and
displacement (in
meters).

O n c e  y o u  h a v e
collected  several  data
points,  you  can  plot
force (mass × gravity,
where  g  =  9.8  m/s²)
versus  displacement.
T h e  s l o p e  o f  t h e
straight line gives you
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the spring constant k.

Common
PhET Lab
Questions
and Their
Answers
When working on a lab
report  or  homework
assignment,  you  will
encounter  a  set  of
typical  quest ions.
Below  are  the  most
frequent  ones,  along
with  comprehensive
Phet  Lab  Answers
H o o k e s  L a w
explanations  so  you
can  verify  your  own
work.

1. HOW DO YOU
FIND THE SPRING
CONSTANT FROM

THE PHET
SIMULATION?
To  find  k,  increase  the
hanging mass step by
step  and  record  the
displacement.  Convert
each mass to weight: F
= mg. Then plot F (y-
axis) vs. x (x-axis). The
best-fit  line’s  slope
equa ls  the  spr ing
constant. For example,
i f  a  0 . 2  k g  m a s s
( w e i g h t  1 . 9 6  N )
stretches  the  spring
0 .05  m,  the  s lope
would  be  about  39.2
N/m. In the simulation,
you  can  also  click  on
the  “Show energy”  or
“Show  force”  options
to directly read values,
but  the  graph ica l
m e t h o d  i s  m o r e
instructive.

2. WHY DOES THE
MASS OSCILLATE
BEFORE COMING TO
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REST?
When you hang a mass
on a spring, it  initially
o v e r s h o o t s  t h e
equi l ib r ium  po int
because  the  spring
force  and  gravity  are
not instantly balanced.
The inertia of the mass
causes it to oscillate up
and down.  In  the real
w o r l d ,  d a m p i n g
( f r i c t i o n  a n d  a i r
resistance)  gradually
reduces the amplitude.
The  PhET  simulation
m o d e l s  a  s m a l l
damping factor, so the
oscillations  eventually
stop,  and  the  mass
s e t t l e s  a t  t h e
e q u i l i b r i u m
displacement  where
F_spring = F_gravity.

3. WHAT HAPPENS
IF YOU USE A
SPRING WITH A
HIGHER SPRING

CONSTANT?
A  stiffer  spring  (larger
k)  will  stretch less for
the same mass. In the
s imulat ion,  i f  you
switch  to  a  “stiff”
spring  (some  versions
allow  you  to  change
spring properties), you
will  notice  that  the
displacement becomes
much  smaller  for  the
same  hanging  mass.
Conversely,  a  softer
spring  (small  k)  will
s t retch  more.  The
linear  relationship  still
holds, but the slope of
the F vs.  x graph will
be  steeper  for  a  stiffer
spring.

4. CAN YOU
PREDICT THE PERIOD
OF OSCILLATION
USING HOOKE’S
LAW?
Yes!  The  period  of  a
mass-spring  system is
g i v e n  b y  T  =
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2 π √ ( m / k ) .
Interestingly,  this
f o rmu la  does  no t
d e p e n d  o n  t h e
amplitude  (for  small
oscillations)  but  only
on  mass  and  spring
c o n s t a n t .  I n  t h e
simulation,  you  can
measure the period by
t i m i n g  s e v e r a l
oscillations  with  the
stopwatch  tool.  If  you
double  the  mass,  the
period  increases  by  a
fac to r  o f  √2 .  Th i s
relationship is a direct
c o n s e q u e n c e  o f
H o o k e ’ s  L a w  a n d
Newton’s second law.

5. HOW DOES THE
SIMULATION
ACCOUNT FOR THE
MASS OF THE
SPRING ITSELF?
In  the  basic  “Intro”
screen,  the  spring  is
c o n s i d e r e d
massless—a  common
approx imat ion  in

introductory  physics.
However,  the  “Lab”
screen  or  advanced
versions may allow you
to  togg le  “Spr ing
M a s s ”  o n .  I f  y o u
include  the  spring’s
mass,  the  effective
mass of the system is
m  +  (1/3)M_spring,
where M_spring is  the
spring’s  mass.  This
changes  the  period
slightly. This nuance is
often explored in more
a d v a n c e d  l a b
exercises.

Step-by-
Step
Procedur
e for a
Typical
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Hooke’s
Law Lab

Report
If  your  instructor  has
ass igned  a  formal
report, you will need to
follow  a  scientific
method.  Below  is  a
sample  experimental
procedure  modeled
a f t e r  t h e  P h E T
simulation,  along  with
expected  Phet  Lab
Answers Hookes Law
results.
Objective:  Determine
the spring constant of
an  unknown  spring
using  Hooke’s  Law.
Mater ia ls :  PhET
“Masses  &  Springs”
simulation,  ruler  tool,
masses  (50  g,  100 g,
150 g, 200 g, 250 g),
spreadsheet for data.
Procedure:

Record the initial1.
length of the
spring without
any mass
attached (this is
the equilibrium
position).
Attach the 50 g2.
mass and wait
for it to stop
oscillating. Use
the ruler to
measure the new
position. The
displacement x is
the difference
between the new
position and the
initial length.
Repeat for each3.
additional mass.
Record mass
(convert to kg)
and
displacement (in
meters).
Calculate the4.
force (weight) for
each trial: F = m
× 9.8 N/kg.
Create a scatter5.
plot of Force vs.
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Displacement.
Draw a line of
best fit (or use
linear
regression).
The slope of the6.
line is the spring
constant k.

Sample  Data  and
Calculation:
Mass
(kg)

Weight
(N)

Displacement
(m)

0.05 0.49 0.012
0.10 0.98 0.024
0.15 1.47 0.036
0.20 1.96 0.048
0.25 2.45 0.060

From the  data  above,
the  d isp lacement
increases  linearly  with
weight.  The  slope  =
(2.45  -  0.49)/(0.060  -
0.012) = 1.96/0.048 ≈
40.8  N/m.  This  is  the
experimental  spring
c o n s t a n t .  T h e
theoretical value in the
simulation might be 40
N/m,  so  the  error  is
s m a l l .  S u c h
consistency  validates
Hooke’s  Law.

Potential
Pitfalls
and How
to Avoid
Them in
the PhET
Lab
Even a virtual lab can
introduce errors if you
are  not  careful.  Here
are  common  issues
that  might  affect  your
Phet  Lab  Answers
H o o k e s  L a w
accuracy:

Parallax error:
Make sure you
read the ruler
from directly in
front, not at an
angle. The
simulation’s ruler
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is precise, but
your eye
alignment
matters.
Not waiting for
equilibrium:
The mass will
oscillate. If you
measure the
displacement
while the mass is
still moving, you
will get a wrong
reading. Wait
until the mass is
nearly still.
Using too large
a mass: Hooke’s
Law is valid only
within the elastic
limit. If you hang
extremely heavy
masses, the
spring may
become
permanently
deformed (in the
real world). In
the simulation,
the spring might
exceed its
“elastic limit”

and show
nonlinear
behavior. Stick to
moderate
masses.
Ignoring the
spring’s own
weight: As
mentioned, the
advanced
simulation lets
you include
spring mass. If
you do not
account for it,
your
displacement
measurements
will include a
small offset.
Compare results
with and without
spring mass to
see the
difference.

Advanced



Phet Lab Answers Hookes Law 11

11

Explorati
on:
Energy
Conserva
tion in
the Mass-
Spring

System
The  PhET  simulation
also  provides  tools  to
e x p l o r e  e n e r g y .
H o o k e ’ s  L a w  i s
intimately  connected
to  elastic  potential
energy:  PE_elastic  =
(1/2)kx².  When  you
displace the mass and
release  it,  the  energy
converts  between
kinetic  and  potential.
You  can  observe  the

energy  bars  in  the
s imu la t i on .  Fo r  a
complete  lab,  you
might  be  asked  to
verify  that  the  total
mechanical  energy
(potential  +  kinetic)
remains  constant  if
damping  is  turned  off.
However ,  in  most
versions,  damping  is
present,  so  energy
slowly  dissipates.  This
realistic  feature  helps
e x p l a i n  w h y
oscillations  eventually
stop.
S a m p l e  e n e r g y
question:  “When  the
mass is  at  the lowest
po int ,  what  i s  the
e las t i c  po ten t i a l
energy?”  Answer:  It
equals  the  work  done
by  g rav i t y :  mgh ,
where h is the vertical
d r o p .  B u t  m o r e
d i rec t l y ,  you  can
compute (1/2)kx² using
the  d isp lacement
measured  earlier.  The
energy  bars  in  the
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simulation  show  the
v a l u e s  i n  J o u l e s ,
allowing you to  check
your calculations.

Integratin
g Hooke’s
Law with
Real-
World
Applicatio
ns

Why  does  th is  lab
matter  beyond  the
classroom?  Hooke’s
Law is everywhere. Car
suspension  springs,
medical syringes, pogo
sticks,  and  even  the
molecular  bonds  in
solids  obey  a  form of
Hooke’s Law for  small
deformations.  The
PhET  simulation  helps
you  build  an  intuitive
f e e l  f o r  l i n e a r
relationships  and  the
c o n c e p t  o f
proportionality.  When
you  have  the  correct
Phet  Lab  Answers
Hookes  Law


