
Answers To The Phet Circuit Lab 1

Answers To The Phet
Circuit Lab

Answers To
The Phet
Circuit Lab

Downloaded from
everybodystreet.com

by Johnson &
Koch

INTRODUCTION TO
THE PHET CIRCUIT
LAB: A DIGITAL
PLAYGROUND FOR
LEARNING
ELECTRONICS

Fo r  s tuden t s  and
educators  alike,  the
PhET Circuit Lab by the
University  of  Colorado
Boulder has become an
indispensable  tool  for
understanding  the
f u n d a m e n t a l s  o f
electricity and circuits.
This  free,  interactive
simulation allows users
t o  b u i l d  a n d  t e s t
c i rcu i ts  in  a  sa fe ,
virtual  environment,

m a k i n g  a b s t r a c t
concepts  like  voltage,
current, and resistance
t a n g i b l e  a n d
accessible.  However,
as  with  any  powerful
l e a r n i n g  t o o l ,
n a v i g a t i n g  t h e
s i m u l a t i o n  a n d
understanding  i ts
underlying  principles
can  sometimes  feel
overwhelming.  This
art ic le  serves  as  a
comprehensive  guide,
offering  clear  and
structured  Answers
To The Phet  Circuit
Lab  challenges  and
questions.  Whether
you are a high school
student  tackl ing  a
homework assignment,
a  co l l ege  l ea rner
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brushing  up  on  basic
electronics,  or  a  self-
taught  hobbyist,  this
guide  will  illuminate
the core concepts and
help  you  master  the
simulation.  We  will
explore  everything
from  the  s implest
series  circuit  to  more
c o m p l e x
configurations,
ensuring  you  leave
with  a  solid  grasp  of
how  circuits  behave.
By  the  end  o f  th i s
article,  you  will  not
only have the answers
but also the reasoning
b e h i n d  t h e m ,
empowering  you  to
a p p r o a c h  c i r c u i t
p r o b l e m s  w i t h
confidence. Let us plug
i n t o  t h e  w o r l d  o f
electrons and discover
how  this  virtual  lab
brings  the  flow  of
electricity  to  life.

UNDERSTANDING

THE PHET CIRCUIT
LAB SIMULATION
INTERFACE

Before  div ing  into
specific  circuit
configurations  and
their  answers,  it  is
essential  to  become
fam i l i a r  w i t h  t he
s i m u l a t i o n ' s
environment. The PhET
Circuit  Lab  offers  two
primary  environments:
the "Intro" screen and
the  "Lab"  screen.  The
"Intro" screen provides
a simplified toolkit with
a  f e w  b a s i c
components like wires,
batteries,  resistors,
and  light  bulbs,  along
w i th  non -contac t
a m m e t e r s  a n d
voltmeters.  The  "Lab"
screen,  on  the  other
hand,  offers  a  more
rea l i s t i c  t oo l k i t ,
including  wire  cutters,
a  more  ex tens ive
component  selection,
and  contact-based
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meters  for  precise
m e a s u r e m e n t s .
Mastering the interface
is  the  first  step  toward
finding  accurate
Answers To The Phet
Circuit Lab  problems.
K e y  c o m p o n e n t s
include  the  battery
(voltage source), wires,
resistors  (fixed  and
variable),  light  bulbs,
s w i t c h e s ,  a n d
measur ing  too l s .
Understanding  how  to
connect  wires,  change
component  values
( s u c h  a s  b a t t e r y
voltage or  resistance),
and use the voltmeter
and ammeter correctly
is  crucial.  A voltmeter
m u s t  a l w a y s  b e
connected in parallel to
m e a s u r e  v o l t a g e
across  a  component,
whi le  an  ammeter
must  be  connected in
ser ies  to  measure
current flowing through
a branch of the circuit.
Remembering  these

placement  rules  is
f u n d a m e n t a l  t o
obta in ing  correct
readings  and  deriving
the right answers.

FUNDAMENTAL
CONCEPTS:
VOLTAGE,
CURRENT, AND
RESISTANCE

Every  Answers  To
The Phet Circuit Lab
guide must begin with
a firm understanding of
t h e  t h r e e  c o r e
electrical  quantities.
Voltage  (measured  in
volts)  is  the  electrical
potential  difference
between  two  points.
T h i n k  o f  i t  a s  t h e
"pressure" that pushes
electrons  through  a
c i r c u i t .  I n  t h e
simulation, the battery
provides  this  voltage.
Current  (measured  in
amperes  or  amps)  is
the  flow  of  electric
charge,  or  electrons,
through a conductor. It
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is  the  "flow  rate"  of
charge.  Resistance
(measured in ohms) is
the  opposition  to  the
flow  of  current.
R e s i s t o r s  a r e
c o m p o n e n t s
specifically designed to
prov ide  a  ce r ta in
amount  of  resistance.
T h e  r e l a t i o n s h i p
between  these  three
quantities  is  elegantly
described  by  Ohm's
Law:  Voltage  (V)  =
C u r r e n t  ( I )  ×
Resistance  (R).  This
simple equation is the
key to unlocking most
c i r c u i t  a n a l y s i s
problems  within  the
PhET lab. For example,
if you know the voltage
of  a  battery  and  the
resistance of a resistor,
you  can  calculate  the
current flowing through
the  circuit.  Mastering
Ohm's Law allows you
to  p red ic t  c i r cu i t
behavior  before  even
clicking  the  "Reset"

button.

BUILDING SIMPLE
SERIES CIRCUITS:
STEP-BY-STEP
ANSWERS

A series  circuit  is  the
simplest  configuration,
where components are
connected  one  after
another  on  a  single
pa th .  I n  the  PhET
Circuit Lab, this means
connecting a battery to
a  resistor  and  a  light
bulb,  all  in  a  single
l o o p .  A  c o m m o n
question students face
is:  "What  happens  to
the  brightness  of  the
light bulbs as you add
more bulbs in series?"
The  Answer  To  The
Phet  Circuit  Lab  for
this scenario is that the
brightness of each bulb
decreases.  This  is
because  adding  more
bulbs  increases  the
total  resistance of  the
circuit.  According  to
Ohm's  Law,  i f  the
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v o l t a g e  f r o m  t h e
b a t t e r y  r e m a i n s
constant,  increasing
t h e  r e s i s t a n c e
decreases  the  current
flowing  through  the
entire  circuit.  Since
each bulb receives less
c u r r e n t ,  i t  g l o w s
dimmer.  When  using
the voltmeter, you will
o b s e r v e  t h a t  t h e
voltage  is  d iv ided
a m o n g  t h e
components  in  series.
T h e  s u m  o f  t h e
individual  voltage
drops across each bulb
e q u a l s  t h e  t o t a l
voltage supplied by the
battery.  For  instance,
with a 9V battery and
two  identical  bulbs,
you  w i l l  measu re
approximately  4.5V
across each bulb. This
predictable distribution
o f  v o l t a g e  i s  a
f u n d a m e n t a l
characteristic of series
circuits.

Analyzing
Current
and
Voltage
in Series
In a series circuit,  the
current is the same at
any point  in  the loop.
T h i s  i s  a  c r i t i c a l
c o n c e p t  t e s t e d
frequently in Answers
To The Phet  Circuit
Lab  assessments.  If
you place an ammeter
in  different  positions
along the series  path,
you will always get the
same  reading.  The
voltage,  conversely,  is
shared  among  the
c o m p o n e n t s .  A
common  fol low-up
question is: "If one bulb
b u r n s  o u t  ( o r  i s
disconnected),  what
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happens  to  the  other
bulbs  in  series?"  The
answer is that all bulbs
go out.  Since there is
on ly  one  pa th  f o r
current  to  flow,
breaking  the  circuit
anywhere  stops  the
flow  entirely.  This
"open circuit" condition
is easy to demonstrate
in  the  simulation  by
disconnecting  a  wire.
Understanding  these
principles  is  essential
for correctly predicting
the  behavior  of  more
complex series-parallel
combinations.

EXPLORING
PARALLEL
CIRCUITS: KEY
OBSERVATIONS
AND ANSWERS

Parallel  circuits  offer  a
different  set  of
behaviors  and  are  a
r i c h  s o u r c e  o f
questions  in  the  PhET
lab. In a parallel circuit,
c o m p o n e n t s  a r e

connected  across  the
same  two  po in t s ,
creating multiple paths
for  current  to  flow.  A
classic  question  is:
"What  is  the  effect  of
adding  more  l ight
bulbs in parallel?"  The
Answer To The Phet
Circuit  Lab  here  is
that  the  brightness  of
the  exist ing  bulbs
remains the same. This
is because each bulb is
connected  directly
across  the battery,  so
each  receives  the  full
voltage,  unlike  in  a
series  circuit.  Adding
more bulbs  in  parallel
actually decreases the
total  resistance of  the
circuit  (because  you
are adding more paths
for  current),  which
causes  the  battery  to
supply  more  tota l
current.  However,  the
current flowing through
each individual branch
remains the same as it
would  be  if  only  that
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s i n g l e  b u l b  w e r e
present. If you use the
ammeter,  you  wi l l
measure  the  same
current  through  each
bulb,  and  the  sum of
the currents in all  the
branches will equal the
total  current  supplied
by the battery. This is
known  as  Kirchhoff's
Current  Law.

Using
Voltmeter
s and
Ammeter
s in
Parallel
Circuits
When  measuring  in  a
parallel  circuit,  proper
meter  placement  is

v i ta l  for  accurate
Answers To The Phet
Circuit Lab  data. The
voltmeter  should  be
p l a c e d  a c r o s s  a
component (in parallel
with it) to measure the
vol tage  drop.  In  a
parallel  circuit,  the
voltage  across  each
branch is the same and
equal  to  the  source
voltage.  So,  i f  you
measure  the  voltage
across one light bulb in
a parallel circuit, it will
be  the  same  as  the
voltage  across  the
battery and across any
other  bulb  in  parallel.
T h e  a m m e t e r ,
however ,  must  be
inse r ted  i n to  the
branch where you want
to measure current. To
measure  the  current
through a specific bulb,
you  must  break  that
branch  and  insert  the
ammeter  in  series.  A
common student error
is placing the ammeter



8

8 Answers To The Phet Circuit Lab 2022-07-19

in parallel with a bulb,
which  creates  a  short
circuit  and  can  cause
inaccurate readings or
the  s imu la t ion  to
behave  unexpectedly.
Remembering  that  an
ammeter  is  placed  in
series and a voltmeter
i n  p a r a l l e l  i s  a
cornerstone  of  circuit
experimentation.

COMPLEX
CIRCUITS:
COMBINING SERIES
AND PARALLEL
CONFIGURATIONS

O n c e  y o u  h a v e
mastered  the  basics,
the  PhET  Circuit  Lab
allows  you  to  build
c o m b i n a t i o n
c i r c u i t s — t h o s e
containing  both  series
and parallel  elements.
These  circuits  present
more  cha l leng ing
problems that require a
systematic  approach.
Fo r  example ,  you
might  have  a  circuit

with a single resistor in
series  with  a  parallel
combination  of  two
more  res i s to rs .  A
typical  question  might
be: "Calculate the total
current drawn from the
battery."  To  find  the
Answer To The Phet
Circuit Lab for such a
problem, you must first
simplify  the  circuit.
Start  by  finding  the
equivalent  resistance
of  the  parallel  branch
using  the  formula:
1/Rparallel = 1/R1 + 1/R2.
Once you have a single
equivalent  resistance
for  the  parallel  part,
you add it to the series
resistor to get the total
res i s tance  o f  the
circuit.  Then,  apply
Ohm's  Law  (V  =  IR)
us ing  the  bat tery
voltage to find the total
current.  This  step-by-
step  simplification
method works for  any
combination  circuit.
T h e  s i m u l a t i o n
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provides  you  with  the
tools  to  verify  your
calculations by placing
meters  at  strategic
points.

INVESTIGATING
THE ROLE OF
RHEOSTATS AND
VARIABLE
RESISTORS

The  PhET  Circuit  Lab
also  includes  variable
resistors,  often  called
r h e o s t a t s  o r
potentiometers.  These
components  allow you
to dynamically change
the  resistance  in  a
circuit and observe the
effects  in  real-time.  A
common  question  is:
"What happens to the
brightness of a bulb as
y o u  i n c r e a s e  t h e
resistance of a rheostat
connected  in  series
with  it?"  The  Answer
To The Phet  Circuit
Lab for this is that the
bulb gradually dims. As
you  slide  the  controls

o f  the  rheostat  to
increase its resistance,
the total  resistance of
the  circuit  increases.
With  a  fixed  battery
voltage, an increase in
total  resistance  leads
t o  a  d e c r e a s e  i n
current  (Ohm's  Law
again). Since the bulb's
brightness  is  directly
related  to  the  current
flowing  through  it,  it
gets  dimmer.  If  you
w e r e  t o  p l a c e  a
rheostat  in  parallel
with  a  bulb,  the  effect
would  be  different.
Increasing  the  parallel
resistance would cause
more  current  to  flow
through  the  bu lb ,
making  it  brighter.
Experimenting  with
variable resistors is an
e x c e l l e n t  w a y  t o
develop  an  intuitive
feel for how resistance
controls  current  and
voltage  distribution  in
a circuit.
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TROUBLESHOOTIN
G COMMON
STUDENT ERRORS
IN THE PHET LAB

Even  w i th  a  g reat
simulation,  students
can  run  into  trouble.
Recognizing  common
mistakes is a big part
of  finding  correct
Answers To The Phet
Circui t  Lab .  One
f requen t  e r r o r  i s
c r e a t i n g  a  s h o r t
circuit—connecting  a
wire  directly  from the
p o s i t i v e  t o  t h e
negative  terminal  of
the battery without any
load  (resistor  or  bulb)
i n  b e t w e e n .  T h i s
causes  a  very  high
current to flow, and the
simulation will typically
break  the  connection
or  show  a  warning.
Always ensure there is
at  least  one  load  in
your  circuit.  Another
c o m m o n  i s s u e  i s
misreading  the  non-

contact ammeter in the
"Intro" screen. This tool
measures  the  current
flowing  through  the
wire it  is  placed near,
but it is not as precise
a s  t h e  c o n t a c t
ammeter  in  the  "Lab"
screen. Also, forgetting
to change the scale on
t h e  v o l t m e t e r  o r
ammeter  can  lead  to
readings of "0" or "OL"
(overload).  Always
start  with  the  highest
scale  and  work  your
way  down.  Final ly,
carefully  check  your
wire  connections.  A
loose  or  unconnected
wire  wil l  create  an
o p e n  c i r c u i t ,
preventing  current
from  flowing.  The
simulation  makes  it
clear which nodes are
c o n n e c t e d ;  i f  a
connection point is not
glowing, the wire is not
attached properly.
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APPLYING CIRCUIT
KNOWLEDGE
BEYOND THE

VIRTUAL LAB

The skills you develop
in the PhET Circuit Lab
are  directly  applicable
t o  r e a l - w o r l d
electronics  and  are
foundational  for  fields
l i k e  e l e c t r i c a l
engineering,  physics,
a n d  c o m p u t e r
h a r d w a r e .
Understanding  how  to
predict the behavior of
circuits  is  crucial  for
designing  anything
from  simple  flashlights
to  complex  computer
motherboards.  The
Answers To The Phet
C i r c u i t  L a b  y o u
discover  are  not  just
for passing a test; they
represent  universal
principles  that  govern
all  electrical  systems.
Fo r  examp le ,  t he
principle that voltage is
s h a r e d  i n  s e r i e s

explains  why  holiday
lights  (often  wired  in
series)  go  out  when
one  bulb  fai ls.  The
principle  that  current
divides  in  paral le l
e x p l a i n s  h o w  a
househo ld  w i r ing
system  (all  wired  in
parallel)  can  power
multiple  appliances  at
f u l l  v o l t a g e .  B y
m a s t e r i n g  t h e s e
concepts  in  the  safe,
virtual  environment  of
PhET, you are building
a  mental  model  that
will  serve  you  well  in
any  future  endeavor
t h a t  i n v o l v e s
e l e c t r i c i t y .  T h e
s i m u l a t i o n  t u r n s
abstract equations into
visual,  interactive
experiences,  making
learning  both  effective
and  engaging.

FINAL THOUGHTS
AND STRATEGIES
FOR SUCCESS

F ind ing  accu ra te
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Answers To The Phet
Circuit  Lab  is  less
about  memoriz ing
specific  outcomes  and
m o r e  a b o u t
understanding  the
underlying principles of
circuit  theory.  The
s i m u l a t i o n  i s  a
powerful  diagnostic
and  discovery  tool.
B e f o r e  y o u  s t a r t
clicking,  always  ask
yourself:  "What  do  I
predict  will  happen?"
T h e n ,  r u n  t h e
simulation to test your
prediction. If the result
is  different  from  your
expectation,  that  is  a
learning  opportunity.
T race  the  pa th  o f
current,  measure  the
voltage drops, and re-
apply  Ohm's  Law.  Did
you  miscalculate  the
equivalent  resistance?
Did  you  misinterpret
t h e  c i r c u i t
configuration?  The
iterative  process  of

p r e d i c t i o n ,
experimentation,  and
analysis is the heart of
scientific  inquiry.  Use
the  PhET  Circuit  Lab
not just as a place to
get answers, but as a
labora to ry  to  ask
better  questions.  By
systematically  building
circuits,  observing
b e h a v i o r s ,  a n d
connect ing  those
observations  to  the
theoretical  framework,
you will transform from
a passive  learner  into
an  active  investigator
of the electrical world.

CONCLUSION:
MASTERING THE
FLOW

The  PhET  Circuit  Lab
offers  an  exceptional
p l a t f o r m  f o r
demystifying the world
of  circuits.  This  guide
has provided clear and
comprehensive


