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Masses and Springs: Basics

Stretch Screen
Play with one or two mass-spring systems and discover the relationship between the mass, spring
constant, and displacement.
lNepebit akpaH. PacmsixeHue npyxuH
lMouepalime ¢ o0HOU unu 08yMsi cucmemMamu macca-rpyxuHa u ebIsiCHUMe 83aUMOC8513b MeX0y
maccol, XECMKOCMbIO MPYXUHbI U CMEUW,eHUEM.
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Bounce Screen
Experiment with an oscillating spring, and determine which variables (such as mass, spring constant, or
displacement) affect the period.
Bmopol akpaH. KonebaHusi 2py3a Ha npyxuHe
lNoakcrniepumeHmupyldme ¢ Konebrowielcs npyXuHou u ornpedenume, Kakue rnepeMeHHbIe (makue Kak
macca, XEcmKocmb rpyXXUHbI UNTU CMew,eHue) erusilom Ha nepuog.

CTon

Spring Stren
Large

I_D—l

Tanmep

KoHTponbHas
NNHNA

° ] g Spring Strength 2 (O Unstretched Length -—-
/“' C—\ sl Large| | () Resting Position
;_— E’_” ;D_‘—‘ @ Movable Line —
= =
< — e
(& f,'—%
c— ok
c— [i OnNbIT C rPy30M
( ~
;‘; Hen3peCtHOMU
‘i Macchbl
2509
m,
Maysa B

Masses and Springs: Basics

A

D & om

KonebaHusx u
warv c
MHTEepBanom
0.01 cek




Lab Screen

Collect data and determine the value of the mystery mass or g on Planet X.
Tpemut 3kpaH. JTabopamopusi
Cobepume Heobxodumble OaHHbIe U ornpedeniume 3Ha4YeHUe Heu3gsecmHoU Macchl unu g Ha lNnaHete X.
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Model Simplifications

« The thickness of the spring is used to indicate the spring constant.

« The vocabulary in this simulation is designed for younger learners who many not have been formally
introduced a mass-spring system or simple harmonic oscillation.

- Spring Strength: spring constant
- Unstretched Length: natural length
- Resting Position: equilibrium position

« Onthe Stretch Screen, the springs are heavily damped to minimize oscillation. This is to better support
learning goals related to Hooke’s Law. However, the springs on the Bounce and Lab screens are
undamped. To support learning goals around damping, please use Masses and Springs.

< On the Lab screen, turning on the Period Trace, Velocity, or Acceleration will reveal the “Center of
Oscillation” line, which represents the location of the center of mass at equilibrium. The Period Trace,
Velocity, and Acceleration are drawn with respect to the center of mass, so the Center of Oscillation is
a more appropriate reference than the Resting Position (equilibrium position).

» The Period Trace draws the path of one full oscillation about the equilibrium position of the center of
mass. The path will begin drawing when the center of mass crosses the Center of Oscillation line.

- Ifaparameter (e.g. gravity, mass) is changed mid-oscillation, the instantaneous displacement, mass,
spring constant, gravity, and velocity will be used as the new initial conditions for the equation of
motion. Frequent mid-oscillation changes can lead to hard-to-interpret (though technically still
accurate) behavior, so we recommend stopping the mass between experiments.

HonyweHusi, npuHsimbie 8 Mmodenu

* TonuwjuHa npy>KuHbl UCOb3yemcs O yKa3aHUsl XXECMKOCMU MPYXKUHbI.

* TepMuHOM02Us1 8 3MOM MOOesIupo8aHuUU rnpedHa3HayvyeH 0151 MIadWux WKOIbHUKOB8, KOMOPbIe HE
usydanu memy «3akoH [ykax» unu «apMoHu4Yeckue KornebaHs».

* Ha nep8om 3KkpaHe npyxuHbl CuibHO 0emrgupyromcsi, Ymobbl ceecmu K MUHUMYMY KonebaHusi. 3mo
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Oenaemcs 0nsi ydobemea usydeHusi 3akoHal yka. OOHaKo rpy)XuHbl Ha skpaHax KonebaHus u
Jlabopamopuu He 3axamabl, 4mobbl Oamb MOHsIMuUe 0eMrghuposaHusi (Momepb 3Hepauu 8 pearsibHbIX
konebaHusix).
* B Jlabopamopuu 8KnoYeHUe mpaccuposku nepuoda, CKOpPOCMU UMU YCKOPEHUS NoKaxem fUHUI
"LleHmpa konebaHul", komopasi npedcmasnsiem rosioxXeHue yeHmpa macc e pasHogecuu. Creod
rnepuoda, CKOpOCMb U YCKOPEHUE PUCYMCS OMHOCUMEIbHO UeHmpa macc, noamomy LleHmp
konebaHul siensiemcsi 6osee nodxo0suWUM OpUEHMUPOM, YeM IOSI0XKeHUe MOKOS (MosfioxXeHue
pasHosecusi).
Cned nepuoda pucyem rmymb 0OHO20 MOSIHO20 KoriebaHuss OMHOCUMEsIbHO PagHOBECHO20 MOJTOXEHUS
ueHmpa macc. Tpaekmopusi Ha4yHem pucogsamabCs, Koeda UeHmp macc rnepecedem fuHut LleHmpa
KonebaHud.
Ecnu napamemp (Hanpumep, cuna ms>kecmu, Macca) uameHsiemcsi 8 cepeduHe KorebaHus, mo 8
Kadecmee HO8bIX HaqallbHbIX ycriosull 0151 ypasHeHuUs1 08uxxeHuUsi 6yOym ucronb308ambCs
M2HOBEHHOE CMeW,eHUe, Macca, XECmKOCMb MPYXUHbI, cuia msXxecmu u ckopocms. HYacmeie
usMeHeHus1 cpedHuUx KornebaHul mo2ym rpusecmu K mpyOHO UHmeprnpemupyemomy (Xomsi
MmexHUYeCKU 8ce ewe mo4yHoMy) rnosedeHuto, no3amomy Mbl PEKOMeHOYEM OcCmaHasueams 2py3
Mex0y 3KcriepuMeHmamu.

*

Suggestions for Use

Sample Challenge Prompts

- Describe the Unstretched Length and Resting Position in your own words.

- Identify all the ways to increase the displacement at equilibrium.

« Determine the relationship between the applied force and displacement.

« Explain what the period represents, and determine a method to measureit.

» Designacontrolled experiment to (qualitatively or qualitatively) determine how a variable — such as
mass, gravity, spring constant, or displacement — affects the period.

» Determine a way to give a heavier mass a shorter period than a lighter mass.

« Determine the mass of the mystery masses or the value of g on Planet X (qualitatively or quantitatively),
and explain your method(s).

See all published activities for Masses and Springs: Basics here.
For more tips on using PhET sims with your students, see Tips for Using PhET.

PexkomeHOayuu rno npuMeHeHuro

lMpumepHbie 3adaHusi

* Onuwume OnuHy HepacmsHymou rpy>XUHbl U MOSIOXKEHUE MOKOST CBOUMU Criogamu.

* Onpedenume 8ce criocobbl y8enu4yeHUsi CMeW,eHUs npu pasHo8ecuu.

* Onpedenume coomHoweHUe MeXX0y MPUIOKEeHHOU curol U nepemMeuseHuUem.

* ObbsicHUMe, ymo ripedcmasrnsem cobol nepuod, u ornpedesnume Memood e20 USMEPEHUS.

* Paspabomatime KOHmMponupyemMbil aKcriepumMeHm, 4mobbi (Ka4ecmeeHHO Usiu Ka4eCmeeHHO)
onpedenume, Kak nepeMeHHasi — makasi Kak Macca, cusia msikecmu, XECmKOCMb PYXXUHbI Uu
cMeweHue — enusiem Ha nepuog.

* Onpedenume criocob damb epy3y 6onbuweli maccbl 6oree KOpomkul nepuod, Yem 2py3y MeHbwel
macceil.

* Onpedenume maccy HeU38eCMHbIX 2py308 unu eenu4uHy g Ha lNnaHeme X (kayecmeeHHo unu
Konu4yecmeeHHo) u obbsicHuUme ceolti MemoOd(bl).
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