
!"#$%&'()*+),(
-.#(/012%3405(167&"&1(738&(
97&/"(:&09&";#<;'311&1(=('&9&"(
363"9+((>&%&31&?(<"#'("&19@(97&(
9.#(3::&%&"39&(9#.3"?(#0&(
30#97&"('&&405(39(:##"?/039&(
A+((B&9&"'/0&(A+(

=+C(

-7&(D"19(97/05(9#(0#4:&(/1(9739($&:321&(3%%(#<(97&(<#":&1(3:405(/0(97&(1E19&'(3"&(
/09&"03%(9#(97&(1E19&'(F97&(<#":&1(3:405(#0(97&(167&"&1(3"&(3:4#0G"&3:4#0(
:#26%&1C@(.&(:30(21&(!"#$%&'()"#*"+*,",%#-.,*9#($&5/0(5&0&"3405("&%34#017/61(
9739(3"&(9"2&+((H1(12:7@(.&(:30(."/9&I(

p1,x! + Fext,x( )! "t( ) =      p2,x!
   0    +            0         = m1v1 + m2 #v2( )
        $    v2 =

m1

m2

v1

1 meter

s

r2 = .005 meter

r1 = .003 meter

q2 = !2 µC
m2 = .1 kg

q1 = 3 µC
m1 = .7 kg

-7&(/0/43%(6#9&043%(&0&"5E(J(/0(
97&(1E19&'(/1(&K23%(9#I(

)+C(

1 meter

s

r2 = .005 meter

r1 = .003 meter

q2 = !2 µC
m2 = .1 kg

q1 = 3 µC

m1 = .7 kg

U1 = !q2( )Vdue to q1
= !q2( ) k q1

d
"
#$

%
&'

-7&(6#9&043%(&0&"5E(J(/0(97&(
1E19&'(39(:#%%/1/#0(4'&(/1(&K23%(
9#I(

U2 = !q2( )Vdue to q1
= !q2( ) k q1

r1 + r2( )
"

#$
%

&' 1 meter

s

r2r1

L#(:#01&"834#0(#<(&0&"5E(30?(12$1492405(97&(&A6"&11/#0(<#"((((((((((((((((((((((((((((((((
?&"/8&?(<"#'(97&(:#01&"834#0(#<('#'&092'@(.&(5&9I(

M+C(

KE1! +    U1!    + Wext! =           KE2!         + U2!

     0    + k
"q1( )q2

d
+     0     = 1

2
m1v1

2 +
1
2

m2
m1

m2

v1

#
$%

&
'(

2)

*
+
+

,

-
.
.
+ k

"q1( )q2

r1 + r2( )

        /   " k q1q2

d
+ k q1q2

r1 + r2( ) =
1
2

m1v1
2 +

1
2

m2
m1

m2

v1

#
$%

&
'(

2

        /    v1 =
2m2kq1q2

m1 m1 + m2( )
1

r1 + r2( ) "
1
d

)

*
+

,

-
.

)

*
+
+

,

-
.
.

1/2

v2 =
m1

m2

v1

!2N05(/0(97&(02'$&"1(E/&%?1I(

O+C(

v1 =
2m2kq1q2

m1 m1 + m2( )
1

r1 + r2( ) !
1
d

"

#
$

%

&
'

"

#
$
$

%

&
'
'

1/2

   =
2 .7kg( ) 9x109( ) 2x10!6 C( ) 3x10!6 C( )

.1kg( ) .1+ .7( )
1

8x10!3 !
1
1

"
#$

%
&'

"

#
$
$

%

&
'
'

1/2

   = 10.8 m/s
H0?I(

v2 =
m1

m2

v1 =
.1kg( )(10.8m/s)

.7kg( ) = 1.55 m/s
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