Imagine an isolated positive point charge with a charge Q (many times larger than

the charge on a single electron).
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If the total positive charge is Q = 1.62 x 107° C, what is the magnitude of the
electric field caused by this charge at point P, a distance d = 1.53 m from the

charge?

2 op

d

What is the direction of the electric field at point P?
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Now find the magnitude of the force on an electron placed at point P. Recall that

the charge on an electron has magnitude e = 1.60 x 109 C.

This charﬁe Q is a Source of an electric field. We want 4o calculote the maani{:ude
and divection of the electric field Producecl |93 this charge. N\ ging ko find the
electric field of a sPeci-Fic distance from the source charge (el = l.53m). Think of
bhis like Placin3 an electric field detector ot a sPoi' (.53 m away from Q@ What will
be the readin3 on the detector?

\l\’e can| use E = [C% ‘l',o ca{culaéo ‘U/\e. Maani-’;ucl& o-(: Hr\c e,\e_c)cr(c, ‘Fl'e[cl.
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ﬂnis tells us that bhe eleckvic field Pwduc.e.cl lmi Q ot Fc»imt P must als

bl £o the w'ah"lf since 1b's this electric "\'clc‘ H'la‘l:v exerts the

\(ePel\im‘ force on the test oinaraa in the frst Plac.e.

We ave asked bo find the force on an elecktron if we placed it ot Point P

Fovl:una{?elﬂ We G\VEAAU [cnow {:ha maﬂnil:uée o.v\c] dincbion crp the E’-ﬁ'm\é [

Poin‘b P Reeall how we 'Firsk defined electric field : E= — . Reawa.mle/ this
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F=(-Lbxto™c)(6230Mc) = -9.9% < 10

The maahil;:ude of this force on the electron is 9.97 « IO-"’N But what does

that minus Siﬁh tell us? [t Lells us about the divection of the Lorce on the

electren. We CL\Yeaplﬂ determined the E-feld divection 4o Ere ‘t? the riﬂht which

can say is the +x direction. Since the force we cal culated WLS vLeso’c:ive, the Boree

on the electron is in the -x direckion. So the electron feels on ottractive fore

toward © which makes sense because unlike ohavges otbract.




A Proton between Oppositely Charged Plates

A uniform electric field exists in the region between two oppositely charged
parallel plates 1.51 cm apart. A proton is released from rest at the surface of the
positively charged plate and strikes the surface of the negative plate in a time

interval 1.58 x 10 6 s,

Find the magnitude of the electric field. (Use 1.60 x 1079 C for the magnitude of

the charge on an electron and 1.67 x 10727 kg for the mass of a proton.)

Find the speed of the proton at the moment it strikes the negatively charged
plate.

F
T; 'FmJ Jc‘ne. e,‘ec'lsvfc Fl'e,u, We ctan use Une Jeﬁni‘:ion : E = '.i_ Wk&‘f& F is the

force exerted on fhe Pro'l.’m b:j the electric field and q is the proton's charge.
We kvow the PVobon‘s ohav%& is the domw{:'avs anarjo ‘9:e- (.6 x |D'"C, However,
we don't know the foree on bhe Pro’Con, but we can calewlate it Fom the qiven
data ond Newton's 2" Law. The net fovce on the Prol:ovn is E\ﬂ;: ma  wheve m is
the Pro{;on's mass and a is its acceleration. Since the force is constant (we lenow
Buis because the foree comes From o uniform - or consbant - electric Fie,lcl) the
accelevakion is olse constant  so we can use kinewatie ettual:ions (Frow\ physics 1) to

60\\/6 Fo\r acce lero:l: R

We kaow the prol:on starks Fom vest so the initial ve,loci{g is zevo V. = O
We know the ?ro‘l'on woves |.5lem from one plate to the other * A% = |.5] em
It akes 1.5 ¢1D " s (\.sx )43) bo Lravel this distance : At = | 58 x 10" s
Let's Pull it all {:o%ekl«er with Ax=v 4t + éabz
vamnse Lo solve for acceleration : o = Q(A’X-VJ;) , then {u'mpliwcﬂ with v =0
I
o= 2(sx) = 2(00151m) = |2]ID" "%
v (158x10°s)’
Then we can use +his acceleration and 4he profou's mass to find the Lovee :
F=ma = (167 x10%kg ) (120 10" ™) = 2.022107° N




NDL\u m%e, have what we need %o solve for the electric field in bhe space between

the (Wavqed P\arl:es :

E:- F - d.0d x‘D‘-ﬁN = |26 N/C

To find the Prbj(.'on's sPeeJ when it hits the nes?l:ive plate, we can use awother

kinematic eiuaka’on : V;: =V +at = O+ (l.leIDw"'/s’)(l.‘.')x X ")"s\ = 19120 m/&




