
Since the spheres are made of a conducting material electric charges can
move throughout them freely When the spheres are brought intocontact with
eachother the charges will move to try to reduce the amount of netcharge on
eachsphere Basically everythingwants to beneutral or as close to neutral as

it can be When the spheres are touching they will have the same amount of

chargedue to the charges spreading out evenly But since the total amount of

charge remains constant it's not like chargedparticles are jumpingoff the

spheres air is an insulator so thereneedsto bemuch more excess charge for this

tohappen each spherewill have 2g Thetotalnetchargeofthesystem is

qnet leftqrightleft3qright4q
whichdistributes evenly overeach

sphere.Nowwe can compare the forces Initially theforcebetween the chargedspheres was

Fikleftqrightleft3qright
d2

and after they touch and are separated back to the original separation
distance d the force is

beginmatrixFfkleft2qrightleft2qrightd2endmatrix
Whenyou look at these two expressions for the force before leftFiright and after
Ff touching the spheres theonlydifference is in thenumerator so that is all
we need to look at when we compare theforces
Before qtimes3q3q2
After 2qtimes2q4q2 forceaftertouching forcebefore touching



Thegravitationforce is FgGm1m2 and the electricforce is Fekq1q2
r2 r2

We can write a ratio of thetwoforces to comparethem

beginmatrixkq1q2Fer2FgGm1m2r2endmatrix
We can cancel thedistance r between thecharges because this is a constantvalue

ineachforcecalculation Thisgives us a force ratio of

beginmatrixFekq1q2left9times109fracNcdotm2C2rightleft16times1019Crightleft16times1019CrightFgGm1m2left667times1011fracNcdotm2kg2rightleft911times1031kgrightleft167times1027kgright227times1039endmatrix
This means that the electricforce between the electronand proton in hydrogen
is 1039 times stronger than the gravitationalforce between theparticles


