Phsx 2220 - Honmewor k #3

25-1. The electric potential difference between the ground and a cloud in
a particular thunderstormis 1.2 x 10° V. Wat is the magnitude of
the change in the electric potential energy (in nultiples of the
el ectron-volt) of an electron that noves between the ground and the

cl oud?
#25-2

25-2.  \Wen an electron noves fromA to B along an Electric
electric field line in the figure at right, feld Eeinotential
the electric field does 3.94 x 10°%® J of work I;E ARpOETAs
onit. What are the electric potenti al - fﬁ
differences (a) Vg - V, (b) V.- V, and '
( C) VC = VB’) B

C

25- 3. An infinite nonconducting sheet has a surface charge density

6 = 0.10 uC/nt on one side. How far apart are equi potenti al
surfaces whose potentials differ by 50 V?

25-4. Consi der a point charge = 1.0 uC, point A at B}
di stance d, p: 2.0 m frgomqq, and &oi ntp B at #25-4
distance d, = 1.0 m (a) If these points are (a)

dianetrically opposite each other, as in the Be—do—{Fr——d—ei

top figure at right, what is the electric q

potential difference V, - Vg? (b) Wuat is that ()

el ectric potential difference if points A and %

B are located as in the bottomfigure at do

right?
s
q

25-5. In the figure at right, what is the net
potential at point P due to the four point
charges, if V=0 at infinity?

25-6. The figure at right shows a ring of outer

radius R and inner radius r = 0.200 R, the #25-6 1?
ring has a uniformsurface charge density o.
Wth V =0 at infinity, find an expression for £ T

the electric potential at point P on the
central axis of the ring, at a distance
z = 2.00 Rfromthe center of the ring. E




25-7.

25- 8.

25-9.

25-10.

25-11.

25-12.

Two | arge parallel netal plates are 1.5 cmapart and have equal but
opposite charges on their facing surfaces. Take the potential of
the negative plate to be zero. |If the potential hal fway between
the plates is then +5.0 V, what is the electric field in the region
bet ween the pl ates?

The electric potential at points in an xy plane is given by V =
(2.0 VInt)x?2 - (3.0 VInt)y2. What are the nagnitude and direction of
the electric field at point (3.0 m 2.0 m?

Two char ges = +2.0 uC are fixed in space a

distancegd =q2.0 cn1a%art, as shown atpright. #23-3 ¢
(a) Wth V=0 at infinity, what is the T
el ectric potential at point C? (b) You bring diz

a third charge q = +2.0 uC frominfinity to C
How nmuch morg nﬁst you dg? (c) What isythe (:}_Mg__l__dg_{:}
q q

potential energy U of the three-charge
configuration when the third charge is in

pl ace?
In the figure at right, how nmuch work is #95.10
required to bring the charge of +5q in from
infinity along the dashed line and place it as +4g tﬁg
shown near the two fixed charges +4q and -2q? H—2d SPTeno
Take d = 1.40 cmand q = 1.6 x 10 C 437
A E}
x -2q

Cal culate (a) the electric potential established by the nucl eus of
a hydrogen atom at the average distance of the circulating electron
r =529 x 10 m, (b) the electric potential energy of the atom
when the electron is at this radius, and (c) the kinetic energy of
the el ectron, assuming it to be noving in a circular orbit of this
radi us centered on the nucleus. (d) How nuch energy is required to
ioni ze the hydrogen atom (that is, to renpbve the electron fromthe
nucl eus so that the separation is effectively infinite)? Express
all energies in electron-volts.

A charge of -9.0 nCis uniformy distributed around a ring of
radius 1.5 mthat lies in the yz plane with its center at the
origin. A point charge of -6.0 pCis located on the x axis at

Xx =3.0m Calculate the work done in noving the point charge to
the origin.



