
In this scenario a proton is exposed to two fields gravityandelectric The

proton'sweight is its response to thegravitational field Fgmg where m is

theproton's mass andg is thegravitational field strength 98nicefracNkg onearth The

electricfieldexerts a force on theproton FeqE where q is the proton'scharge
and E is the electric field

strength.We
are asked to find E under the condition that the electricforce is equal to

thegravitational force orweight FeFg
qEmg

Efracmgqleft167times1027kgrightleft98nicefracNkgright16times1019C
E102times107NC

I madetheassumption that this was happening on earth so I used g98Nkg If we
assumed this was happening on the moon for example then g163nicefracNkg Aweaker
electricfield would balanceoutwith the proton'sweight on the moon

Eleft167times1027kgrightleft163nicefracNkgright17times108NC
16times1019C



Wewant to make a chargedparticle levitate in an electricfield This means
theparticlewill besubjected to twoforces theforceofgravitypullingtheparticle
downand theelectricforcepulling theparticleupward When thesetwoforces are

equal the particle will levitateand remain stationary
We are told that the electricfield is directed downward We
knowthe electricforcemustbeupward to counterbalancetheweighFe

overrightarrowE In orderfor theelectricforcetobeopposite in direction to

theelectricfield theparticlemustbe negativelychargedFg

To solvefor themagnitude ofthecharge we can set the twoforcesequal to eachother

FeFg
qEmg

qmg_Eleft146times103kgrightleft98nicefracNkgright22times105C22muC660nicefracNC


