Name:
Physics 11

M. Lam Brightness Simulation Block:

Objective
Investigate the brightness of identical lightbulbs in different circuits

Website: https:/phet.colorado.edu
Simulations > Physics > Electricity, Magnets & Circuits > Circuit Construction Kit: DC

Each of the circuits below is constructed with identical ideal batteries and identical lightbulbs.
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1. For each circuit, predict the ordering of the bulbs from dimmest to brightest. Indicate bulbs of equal
brightness with an equals sign.
a) Circuitl

b) Circuit I

c) Circuit lll

d) Circuit IV

2. Construct each circuit. Were your predictions correct?

3. Provide an explanation for your findings.

a) Circuitl
Ra=Rs and Va=Vs
SO Pa=Ps
b) Circuit I
Rc=Rp=Reand Ve=Ww=1/2
S0 Pe>Pc=Pp
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c) Circuit Il
Rr=Rs=Rnwand Ie=lh=1/2 I
S0 Pr> Pg = PH

d) Circuit IV
h+0and h=k=0
so P> Py= Pk

4. Rank all the bulbs (A-K) from dimmest to brightest. Indicate bulbs of equal brightness with an equals

sign.
Py=Pk<Po=Piu<Pa=Ps=Pc=Pop<Pr<Pe=P

5. If the following bulb, identical to all the others, has a brightness of P, determine
the brightness of all the bulbs (A-K) in terms of P. Show your work.

P = V42/R (express Pin terms of Vr and R which are the same for all circuits)

Va=Ve=1/2 V&
Prn=Ps=1/4 P

Ve=Ww=1/2 Vrand Ve= V1
Pc=Pp=1/4 Pand Pe= P

Req=112 R

Rr=382R

k=2/3V1/R

IF=2/3Vi/Rand Ic = h=1/3 V1/R
Ve=2/3Vrand Vg = WVw=1/3 V1
Pr=4/99 Pand Pc=Pu=19 P

Vi= Vyand IJ=IK:o
P =Pand Py=Pk=0
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