E,=E,+E,
_kQ? _(9x10°f2x107)

E
Yol (.075)°

E, =3.2x10°
C
E, =32x10°
C

E, =6.4x10° 0
C
TheE - fieldpoints at the negative charge.
Starting at the top left and going clockwise, label the charges 1,2,3, and 4.

This will correspond to the subscripts.
Centerisequidistant fromwvertices.

Distant = @
2

Regarding magnitudes :

kqg 2kq
E, = 2 = 2

J2a a
2
2k(2q

e, -2 _pe,
E, =2E,
E, =E,
E. = 2E,cos(45°)

c - ol 12
(\/5(.05)) 2

2

E, =1.02x10° 2
C



11.

15.

Let x be the distance from the positive charge.
E,+E,=0=E, =-E,

= e ‘(.5k? e
(2.1x10%)  -4f21x10°)
X2 (5+x)°

4x* = (5+x)’
3x* —x+.25=0

(3x+.5)x-.5)=0
Onlywantpositive solutions,so
x—.5=0

X =.5meters=50cm

Let x be the distance between the two charges labeled +q. Let y be the
distance from the charge + 2.0q to the point P.
x*=a’+a’=2a’

x =+/2a

For the trianglewith vertices+ 2.09,+q, and P :

2
a? = 2+§j
vl

2
yz:az_[ﬁ] PR

r y a’
q

i >, pointingaway from +2.0q
T, g,a
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40.

E.=E_+E,
E; = 2E,cos® ,where cos® = 21

X
2
and x = (gj +r?
2

L

X

kQY d kQd kp
E :2— —_— = = —
T (XZJ(ZXJ x* X3
Whenr>>g,Xz\/r—2:r

kp
ET:r_3

F=ma=qE

9.11x10**a = (1.6x10**1x10°)

a=176x10"
SecC

a)v? = v’ - 2ax

0=(5x10° ] —2(1.76x 10" )x
X =7cm

b)v=v, +at

0=5x10° +(1.76 10"}k
t=28x10"°sec=28ns

O)KE, =%(5><106)2
@x=8mmv="7

v? = v - 2ax

v? = (5x10°f —2(1.76 x10*).008)

V=47x106 1
sec

KE, = %(4.7><106)2

KE, ~KE _ (5x10°f -(47x10°f _ .

KE, (5 x10° )2




43.

75.

84.

E-2x10‘ "
C

F=Eq=Ee=(2x10*)1.6x10"°)
F=ma=32x10"
9.11x10*'a=32x10"

m
Sec

a=3.51x10"

2

Leta=30°

b =60°

c=90°

By symmetry,these two
vectors would cancel out
if a+ 1 pC charge were

placed on top. /-2
+1.0uC +1.0uC
After 2 cm, is the electron still moving up?
F=Eq =ma
3 -19

L _Ee_[2x10 X1.6><3110 ) a5.10¢ m

m 9.11x10" sec
Inthey —dir.

vZ =V’ -2ax

v2 = (6x10%sin(45° ) — 2(3.5x10*).02m)
Ve =+2x10°, Thus e~ hits the top plate.
How long does it take?

1 .
y= voyt—Eat

02 =6x 1065in(45°)t—%3.5>< 10"t

t=6.4x10""sec
X=V,t= (6 X 106cos(45° )X6.4 x 10_9)
X =2.73cm



