
ThischargeQ is a source of an electricfield Wewant to calculate themagnitude
anddirection ofthe electricfield producedby this charge We are going to find the
electric field at a specificdistancefrom the source charge d153m Think o

this likeplacing an electricfield detector at a spot 1.53m away from Q Whatwill
bethereading on thedetector

We can use EkfracQr2 to calculate themagnitude of the electric field

beginmatrixEleft9times109Ncdotm2c2rightleft162times106Cright6230NCleft153mright2endmatrix what do these
units tell us

At this locationfromthe
sourcechargeQ the
electricfield can exert
6230Nofforce on 1C
ofcharge if that 1C was
placed in thatlocation.To

determine the direction of the electric
field at point P we can use the positive
test charge method Pretend to place a small

positive charge atpointP howwould that

charge react to being near the source chargeQ The test charge would be

repelledby Q meaning the test chargewould feel a force to the right



This tells us that the electric field produced by Q at point Pmust also

be to the right since it's this electric field that exerts the

repellingforce on the test charge in the first

place.Weare asked to find theforce on an electron if we placed it at point P

Fortunately we already know the magnitude and direction of the E field at

point P Recall how we first defined electric field EfracFq Rearrange this

to solve for force FqE
electricfield producedbyQ atpointP

chargeexperiencing theforce
this is theelectron charge in this example

Fleft16times1019Crightleft6230NCright997times1016N

Themagnitudeof this force on the electron is 997times1016N But whatdoes

that minus sign tell us It tells us about the direction of the force on the

electron Wealready determined the E field direction to be to theright which we

can say is the x direction Since theforce we calculated was negative theforce

on theelectron is in the x direction So the electron feels an attractive force

toward Q whichmakes sense because unlikecharges attract



To find the electricfield we can use thedefinition EfracFq where F is the

forceexerted on the protonby the electric field and q is the proton's charge
Weknow the proton's charge is theelementarycharge qe16times1019C However

we don'tknow the force on theproton but we can calculate it from the given
dataand Newton's2ⁿᵈ Law The netforce on the proton is Fnet ma where m is

theproton's mass and a is its acceleration Since the force is constant weknow

this because theforce comesfrom a uniform or constant electric field the

acceleration isalsoconstant so we can use kinematicequations fromphysics 1 to

solve for

acceleration.We
knowthe protonstartsfrom rest so the initial velocity is zero V00

Weknow theproton moves 1.51am from one plate to theother Deltax151cm

It takes 158times106 s 1.58ms to travel this distance Deltat158times106s
Let's pull it all togetherwith Deltaxv0tfrac12at2
Rearrange to solve for acceleration a2leftDeltaxv0tright thensimplify with V00

t2

beginmatrixa2leftDeltaxright2left00151mright121times1010mst2left158times106sright2endmatrix
Then we can use thisaccelerationandtheproton's mass to find the force

Fmaleft167times1027kgrightleft121times1010ms2right202times1017N



Now we havewhat we need to solve for the electricfield in the space between

the chargedplates

EF202times1017N126NC
q16times1019C

Tofind the proton's speedwhen it hits the negativeplate we can use another
kinematic equation VfV0at0left121times1010ms2rightleft158times106sright19120ms


