Consider two identical conducting spheres, one carrying charge +q and the other
carrying charge +3q, that are initially held a distance d apart. The spheres are
allowed to touch briefly and then returned to separation distance d. Is the

magnitude of the force they exert on each other after touching greater than, less
than, or the same as the magnitude of the force they exerted on each other

before touching?

Since the spheres ave wade of a wnducking material, electvic charges can
move l:hvou%'nou{: Ehem ‘Fveelt‘_ When the spheres ave bvough‘l: inko contact with
each other, the chavges will move +o EVY %o veduce the amount of net charge on
each spheve. Basicallﬂ, eery thing wants to be neubral or as close to neutral as
it can be. When the spheres ave l:ouchinﬂ, they will have the same amount of
chavge due to the chavges Spreao?iwj out evenly But since the tobal amount of
chavge vemains constant (it's not like ckanjecl pav'!:icles are ‘|umping off the
Spheres -~ air is an insulator so theve wneeds fo be much morve excess J\argc for this
to happen ), each slohex& will have +2q . The fotal net charge of the system is:

Goet = (+9) + (+34) = +4g
which distrbutes evenly over each spheve.

Now we can compare the forces. Initially, the force between the dnav%eJ Spheres was
F = k(3)(39)
12
ond after l:heg touch and ave sepavo%ecl back to the ovigina,’ Se.pavo'(:fon
diskance (d) the force is:
£ k(29)(23)
(JZ
When you look ot these two expressions for the force before (F) and after
(FF) {:ouchiwﬂ the Spheres, the onb difference is in the nume,rm‘:or, so that is all
we need 1o [oole ot when we compare the forces.
Before: 9 x 3¢ = 3?,2
After: A9 * Jg - ‘fq/z —




You might recall from PHYS 1111 Newton's law of gravitation:
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which looks a lot like Coulomb's law, except that the interaction is between
objects with mass rather than electric charge. If you consider the hydrogen atom,
it is made of a proton (the nucleus) and an electron, that are bound together with
the electric force. But the proton and electron both have mass, too. So there
should be a gravitational attraction between them. | want you to compare these
two forces: electrical and gravitational. You will need to look up some data, like
the masses of the particles and the constants. Which force is bigger and by what
factor?

Compare the magnitudes of the gravitational and electric forces exerted by the
nucleus of a hydrogen atom on an electron when the two particles are 0.50 x

107 m apart.

The 3mvnl:ahom force is = Gm,m, and the electvic force is Fe = k492
rﬂ- YZ

We can write o vatio of the two forces 4o compare them :
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We can cancel the diskance (r) between the charges because this is a constant value
in each foree calculodion. This gives us a force vatio of :

f k39 @ioie)(1e=10"c)(le=10"c)
FS Gm,m, (‘) b7 * lD"Nm)(q.”’[D kj)(lg?x[[) kj)

This means that the e,‘ec'lm'c force between the electron and Pm%on n throaen
(s [0“ Limes sfronsex thon the 3mvil:a%|'oml force. between Lthe Far(:ic‘es.



