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NAME Solutions

PHY 112

Quiz 7A
1. A proton chage=e=1.6! 10""°C; mass, m=1.67! 10 *’kg) released & point B takes off towardsthe
rightwith an acceleration of 6.0! 10® m/s?. Calculate the magnitudeand sgn ofthecharge Q a A,

assuming that there are no other charges in thevicinity. 10 points
A B
_O
0 |< 120 m =|
Magnitude Sign
1.00nC Posgtive

Magnitudeof the force responsble for the acceleration of the proton is given by Newton® Second Law as
F=ma=(1.67! 10* kg)(6.0! 10° m/s’)=1.00! 10** N.

Thisis the dectrogatic force exerted by the charge Q .From Coulomb@® Law, we have
G/l Qe
F:ke| ||22|:ke_2
r r
Solve this for the unknown charge Q and @l culate the nunmerical vadue of the charge as following

2 1.0x107 N)(1.20m)’
Fr (Lox )(1.20m) =1.00x10°C =[1.00nd.

VTke” (9.0x10° N-m?/C?)(1.6x107°C)

In oder to repd the postive proton, hechage Q mug itself bepostive.
2. (a) Calculate the magnitudeand drection ofthe net electrodatic field & thelocation ofthe ! 2.0-uC charge

in thefigure. 7 points

Electric fields produced at thelocation ofthe
—2.0-uC chage by the other two charges both —3uC —2uC +4 uC
point towardstheleft. So does ther resultant, —o ’T“ <|>
whose magnitude can calculated as the Smple N I m——s Zm g
sum of those two.

Magnitude Direction

3.6! 10" N/C L eftwards
-6 -6
E=E+E, = ke(q—; + q—jj =(9.0x 109)( 30 >1<21o + 20 ;10 ] =[3.6x10° N/IC
hoh
(b) What force acts on the ! 2.0-.uC charge? Give both magnitudeand drection. 3 points
Magnitude Direction
0.072 N Rightwards

Direction oftheforce ona negative charge placed in an dectric field is opposte to thefield direction. The
force on he —2.0-.uC chageis, therefore, towardstheright Its magnitudeis

|F|=|q||E|=(2.0! 10°° C)(3.6! 10° N/C)=[0.072N]

! H H
F = kemllﬂ E= ker%ﬁ F.=qE k,=9.0! 10° N"'m*/C




