PhET ... Circuit Construction Kit: DC

Intro Screen
Build circuits with batteries, light bulbs, resistors, and switches. Explore the relationship between voltage,
current, and resistance.
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Circuit Construction Kit: DC

Lab Screen

Experiment with conductors and insulators, and take measurements with laboratory equipment.
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Complex Controls

- The delete key can be used to delete a selected circuit component = - U - I
or cut a selected vertex. A

OcobeHHOCMU ynpaeneHus
* Knasuwa Delete moxem ucrionib3o8ambcs 05151 yoaneHusi 8bI6paHHO20 KOMIIOHeHmMa cxeMbl usnu
8blpe3aHusi 8bI6paHHO20 COeOUHEHUS.

Model Simplifications

« Both the electrons and conventional current representations are cartoon-like and do not perfectly
model the currentin the circuit. Their speed and density are an approximation, and should not be
taken literally. The current animation will pause while a circuit element is dragged.

« The fire graphic denotes a short circuit or very high current (greater than 15 amps). When the currentis
very large, the simulation cannot properly animate the current, so the simulation speed will be reduced
and an on-screen warning will appear.

- Wires are notideal (minimum resistivity of 10-5Q- m) and long wires can affect the currentin the circuit,
as resistance is proportional to length. To find the resistance for any wire segment within a complete
circuit, measure the current and voltage and use Ohm’s Law to calculate the resistance.

- Ifashortisintroduced in parallel, the rest of the circuit will likely continue to have a non-zero current
(due to wire resistivity) but the electrons will appear to be frozen (due to reduced animation speed).

< Non-contact ammeters (such as an AC/DC current clamp) exist, though are usually used to measure
~1-1000 amps. For convenience, the probe can read on top of all circuit elements, including the lifelike
boundaries of the batteries and bulbs. The Virtual Lab version of this sim does not include a non-
contact ammeter.

- When the currentis (0 A, 0.02 A], a third decimal place will be added to the ammeter readout.

« The voltmeter probes read anywhere within a component’s vertices. At times, this may create the
illusion that the probes are not in contact with the conductive portions of the component.

- Batteries with internal resistance are modeled as a battery and resistor in series. Therefore, the voltage
drop across the battery in a complete circuit will be zero (unless wire resistivity is high).

» The colored bands on the resistors accurately represent the resistance within 5%, as indicated by the
gold tolerance band.

« The pencil has a resistance of 25 Q, which considers its core (graphite/clay), not its wooden casing.

« The light bulb behaves Ohmically, though a more realistic non-Ohmic bulb will be added at a later date.

- The light bulb brightness is proportional to the power through the bulb (P=V?/R), and maximum
brightness is achieved at 2000 W.

- When fuses are connected in series and the current suddenly exceeds the highestrating (e.qg.
increasing voltage while switch is open, then closing the switch), one fuse will randomly blow
regardless of current rating.

HonyweHusi, npuHsimbie 8 Modenu
* Kak anekmpoHbI, mak u 0bbi4HbIe pedcmasieHUs moKa s1871s1iomcsi MyJIbmsAWwHbIMU U HEe udearsibHO

Modenupyrom mok 8 ueru. Vix ckopocms U niomHOCMb S651somcs npubriuxeHuem, U ux He criedyem

rnoHumams 6ykearnbHo. TedyeHue aHumayuu bydem npuocmaHosrieHa 80 8peMs rnepemacKkueaHus

ariemMeHma cxembl.
* [losierieHue o2Hs 0603Ha4Yaem KoOpomKoe 3aMblKaHUE Uriu O4eHb 8bICOKUL mok (bonee 15 amriep).

Koeda mok oueHb sernuk, ModesniupogaHue He Moxem OO/IKHbIM 0bpa3oM aHUMUPO8amMb MOK,

103MomMy CKOpocmb MooesnuposaHusi bydem yMeHbUWEHa U Ha 3KpaHe nosisumcsi npedyrnpexoeHue.
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* [posoda He udearibHbl (MUHUMabHOe yoenbHoe corpomusreHue 10° Om-M), a OnuHHbIe Nposoda
Mo2ym esusimb Ha MoK 8 Ueru, mak Kak cornpomuesieHue rnporopyuoHasbHo onnuHe. Ymobsl Haumu
corpomusneHue 0515 1tobo2o ompe3ska npogoda 8 NosIHOU Uenu, UsMepbme MoK U HanpskeHue u
ucrionb3ytme 3akoH OMa 0111 8bI4UCIIEHUST COMPOMUBsIeHUS.

» Ecriu kKopomkoe 3ambikaHUe 8800UMCS napasnnesibHo, ocmarsbHasi Yacme yeru, ckopee ecezo, bydem
npodosmkame UMemb HeHyrneeol mokK (u3-3a yoesibHo20 ConpomuerieHus npoeooda), HO 371IeKMpPOHbI
6yOym Ka3ambCsi 3aMOPOXEHHbIMU (U3-3a CHUXEHUST CKOpoCmu aHumMauyuu).

» beckoHmakmHble amrnepmMempsl cywecmasyrom, Xxomsi 06bIYHO UCOb3ytomcs 0551 uaMmepeHus ~1-
1000 amnep. [ns yoobcmea 30HO MOXXem c4YUmbi8amsb Mo8epx 8Cex 3/IeMEeHMO8 CXeMbl, 8KIIoYasi
peanucmuyHbie epaHuubl bamapel u namrnodyek. BupmyanbHas nabopamopHas 8epcusi 3mozao
cumyrnamopa He ekrrodaem e cebsi beCKOHMaKkmHbIU amriepmemp.

* [pu 3Ha4YeHuUu moka (0 a, 0,02 a) k noka3zaHusm amrnepmempa 0obassisemcs mpemut 0ecamuYHbIU
3HaK.

* [lamyuku eonnemmempa cqHumsbigarom daHHbIe 8 Ilobom mecme 8 rpedesiax KOHU08 KOMIMNOHeHMa.
WHoz20a amo moxem co3dampb Us03UK, YmMO 30HObI HE KOHMaKmupym ¢ rnpoe8odsuwumu yacmsamu
KOMroHeHma.

* bamapeu ¢ 8HympeHHUM corpomusrieHueM modenupytomcs kak bamapesi u nocredosamesibHO
COEeOUHEHHBIU pe3ucmop. [Toamomy nadeHue HanpsxeHusi Ha bamapee & rnosnHou yenu 6ydem pasHo
HyIto (ecriu morsibKo corpomuessieHue rnpoesoda He 8€eslUKO).

* LjeemHsble nonockl Ha pesucmopax moyHo npedcmasnsom cornpomuesrieHue 8 npedenax +5%, kak
yKasaHo 3o510mou rosocou ooriycka.

* KapaHOaw umeem conpomusrieHue 25 oM, Komopoe y4dumsieaem e20 epucherb (epaghum/anuHa), a
He 0epessiHHbIU KoprycC.

* Gnekmpuyeckas namrnoyka eedem cebs Omuyecku, xoms 6oriee peanucmu4yHas HeOMUYecKas fiamna
bydem O0obasrieHa nosxe.

* SpKocmb niaMroyKu nponopyUoHabHa MowHocmu yepes namnoyky (P=U?%/R), a MakcumarbHasi
sApkocmbe docmueaemcs ripu 2000 Bm.

» Koeda npedoxpaHumernu coeOuHeHbI nocredosamesibHO U MOK 8He3arHo npesbiuiaem HausbICW Yo
HOMUHarbHy MOWHOCMb (Harnpumep, yeerudeHue HarnpsXXeHus rnpu pasoMKHYmMOM 8bIK/irodamerne, a
3amem 3aMblKaHUe 8biKoYamerisi), 00UH rnpedoxpaHumerss 6ydem cry4valHbiM 06pa3om
rnepeaopame HE3a8UCUMO OM HOMUHasIbHOU MOWHOCMU mokKa.

Suggestions for Use

Sample Challenge Prompts

 Build a circuit to turn on a light bulb.

« Predict what will happen to the brightness of a light bulb when the voltage is changed.

» Discover a way to connect two light bulbs in a circuit so that: (a) if one bulb is disconnected both bulbs
go out, and (b) if one bulb is disconnected the other bulb will remain lit.

- Compare a circuit with two resistors connected in series to a circuit with two resistors connected in
parallel. Describe what happens to the current and voltage across each resistor.

» Design an experiment to determine which objects are insulators and which are conductors.

» Determine how to increase the electron speed or reverse the direction of motion. Explain your method.

- What does the fire represent?

« Predict what happens to the current in a circuit when battery resistance or wire resistivity is changed.

See all published activities for Circuit Construction Kit: DC here.
For more tips on using PhET sims with your students, see Tips for Using PhET.
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PexkomeHOayuu rno npuMeHeHUro

lMpumepHbie 3adaHusi

* Nlocmpotme cxeMy € flaMroYykoU U eblyriroHamernem.

* [pedckaxume, 4mMo rpou3otdem ¢ APKOCMbIO f1aMnoYKU nNpu USMEeHEHUU HarpsiXXeHusl.

* Hatidume criocob coeduHums 08e n1aMrioyku 8 yernu makum obpasom, ymobsi: (A) ecriu o0Ha

JlaMroyka omkrirodeHa, obe namrnoyku nozacHym, u (b) ecnu o0Ha namrnoyka omkrroyeHa, opyaasi
JlaMroyka ocmaHemcsi 20pems.

* CpasHume cxemy ¢ 08yMsi peaucmopamu, coeOUHEHHbIMU rocriedogamesibHO, CoO cxeMolU ¢ 08yMsi
peaucmopamu, coeOUHEeHHbIMU rnaparsnesnsHo. Onuwume, 4mo rnpPoucxooum ¢ MOKOM U HarpsixeHuUem
Ha Ka)xOoM pe3ucmope.

* Paspabomamb akcriepumeHm, 4mobbl onpedesiume, Kakue 06beKkmbl S8/715110mcs u3onsmopamu, a
Kakue rnpo8odHUKaMu.

* Onpedenume, KaK ygenu4ume CKOPOCMb 3/IEKMPOHA UU USMEHUMb HarpasneHue 08UXeHUS.
Ob6bssicHume ceoli Memoo.

* Umo usobpaxkaem 020Hb 8 uyenu?

* [pedcka3zamb, 4MO rpou3otidem ¢ MOKOM 8 Uernu npu uamMeHeHuU cornpomusrieHus bamapeu unu
cornpomuesneHusi rnposooa.
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