Recitation 9



*l ssM A particular 12 V car battery can send a total charge ot
84 A -h (ampere-hours) through a circuit, from one terminal to the
other. (a) How many coulombs of charge does this represent?
(Hint: See Eq.21-3.) (b) If this entire charge undergoes a change in
electric potential of 12 V, how much energy is involved?

a)
gq=84A-h=(84C/s)(3600s) = 3.0 x 105C.

b)
AU = gAV = (3.0 X 105C)(12 V)=3.6 X 106 ] = 3.6 M].



15 ssm I1Lw A spherical drop of water carrying a charge ot
30 pC has a potential of 500 V at its surface (with V = 0 at infin-
ity). (a) What is the radius of the drop? (b) If two such drops of
the same charge and radius combine to form a single spherical

drop, what 1s the potential at the surface of the new drop?
a)

r, = k% —~ (8.99 X 10°

1

=5.4%x 107* m.

N-m?2\ 30 x 10712 C
C2 500 V
b)
Vol, 73
—2 =2 =71, =r,(Vol/Vol)/3 = (5.4 x 10~*m)(2)/3 = 6.8 x 10~*m.

V011 - Tl
q- N - m2> <2 X 30 x 10712 C

V, = k—= = <8.99 x 10°

C? 6.80 X 10~* m.

) = 790 V.
)



*«37 ssmMm What is the magnitude of the electric field at the point
(3.001 — 2.00j + 4.00k) m if the electric potential is given by V =
2.00xyz? where Vis in volts and x, y, and z are in meters?

aV
Ex — —a—x — —2.00y22, Ey — _E — —Z.OOXZZ,
aVv
E, = 3, = —4.00xyz.

At the point in question,
E, = —2.00(—2.00)(4.00)? = 64.0 N/C.
E, = —2.00(3.00)(4. 00)? = —96.0 N/C.
E, =—-4.00(3.00)(—2.00)(4.00) = 96.0 N/C.

E = \/E,% + E; + EZ = 150 N/C.



**45 ILW A particle of charge ¢ 1s fixed at point P, and a second
particle of mass m and the same charge ¢ 1s initially held a distance
r; from P.The second particle 1s then released. Determine its speed
when it is a distance r, from P. Let ¢ = 3.1 uC, m = 20mg, r; =
0.90 mm, and r, = 2.5 mm.

AK =W = —AU

2 2 1 1
Kf—O:Ui—Ufqu——kq—szIZ(———)

Ty s T, Tf
_ (8.99 x 10° 'mz) (3.1 x 1076 ()2 ( ! - ! )
C2 090x103m 25x%x103m
= 61.4].
2K | 20614] ,m
vf_VW_V20><10—61<g_Z'SX10 s




92 In Fig. 24-65, point P 1s at the +¢, —q9 —q3
center of the rectangle. With V=0 § ¢ 4%
at infinity, g, = 5.00 tC, ¢, = 2.00
fC, g; =3.00fC, and d =2.54cm, ¢ .P d
what 1s the net electric potential at

P due to the six charged particles? é<~—d—~e<—d—=$
tq3 —q2 41
The two g3 charges produce zero electric potential at P. The potential V at P is
produced by the remaining four charges:
q1 —q2 q1 —q2
V=2V, +2V, =2k + 2k—— =4k —+ 4k ——
LT JaZ+ (dj2)?  d/2 V5d d

4k
=— (q1/¥5 — q3)
_ 4(8.99 x 10°N - m*/C?)

2.54x107?m
=3.34x107*V.

[(5.00 x 10715 €) /v/5 — (2.00 x 10715 )]




