What is the magnitude of an electric field in which the electric force on a proton

is equal in magnitude to its weight?

ln bhis scenavio, a Pro{:on is exposed to two fields : %ravﬂ?n ond electric . The
probon's weight is its vesponse to the 3ravi'l:a£ioml field = F3= mg where m is
the ‘)roJCoV\'S mass and g is the vai{;a'l:ional field sbrangth (Q.X N/kﬁ o wrl:l«)_ The
electric field exerts a fovce on the Pro‘l:on : Fe = ¢LE where q, is the pro{:on's cha,rﬁe
and E is the elecbric Field s{:rznﬂl:h.

We ave asked Lo Find E under the condition that the electric force Is equal 4o
the 3Yavi{:a{;.'ovnal Hovce (or weis\at) H Fe = F;}

9E = m3
9, LbxID C

E=102x10" N/

| made the assumption thot this was L‘”‘PP"‘""’S on earth, o9 | used 9= ‘1.8'%3. 1f we
assumed this was L\aﬂn—hiwj on the Woow | for WW‘P\&. then 9* |(73 N/ks, A wealker
elechric field would balonce out with the pro'\:ov\.s weiﬂln‘: o the moon.
-2 N -3
E- (l.L?x|D kg)( |.63 /kg) = 1 3xI0° N/g
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What charge (sigh and magnitude) must a particle of mass 1.46 g have for it to

remain stationary when placed in a downward-directed electric field of
magnitude 660 N/C?

We want to maoke a dnaraec\ Favl:n'olo levitate in an electric Gield. This means
the ?o.v-l:iclc will be sub'sec{:cé Lo two fovees * the Lovee of 3ravf{73 Fullinﬂ e ‘:m{:fdc,
down and bhe dectric fovce pull\'ma bhe Pavl:fclc upwarcl. When these bwo fovees are
eqya‘,%hc pav'l?iblﬁ will levibate and remain Srl:al;l‘owq»'ﬂ.
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We ave told that the electric field is divected downward. We
know the eleckric force must be UPwavJ b counterbalance the weight.
ln ovder for the electric force to be owosi%e in divection 1o the
electric -F(elo‘, the pav-l:ic\c, wust be

To solve for the maSni{:uJe of the d/\amse, we can set the bwo forces eiual b each obher :

AL

4E = mg 3
g=m3 = (14bx107ke)(18"%s) =
E 66O N/c =




