12. The two charges in Figure

Chapter 25 Homework Problems

mm (a) Calculate the speed of a proton that is accelerated
from rest through an electric potential difference of 120 V.
(b) Calculate the speed of an electron that is accelerated
through the same electric potential difference.

3. A uniform electric field of mag- b
nitude 325 V/misdirected in the .
negative y direction in Figure |

P25.3. The coordinates of point \

® are (—0.200, —0.300) m, and :

those of point are (0.400, :

0.500) m. Calculate the electric l } + *
potential difference Vg — Vg ®

using the dashed-line path.

E1 An electron moving parallel to the x axis has an initial

speed of 8.70 % 10° m/s at the origin. Its speed is reduced
to 1.40 X 10° m/s at the point x = 2.00 cm. (a) Calculate
the electric potential difference between the origin and

that point. (b) Which point is at the higher potential?

P25.12 are separated by d =
2.00 cm. Find the electric
potential at (a) point A and
(b) point B, which is halfway
between the charges.

—15.0 nC 27.0 nC

15. Given two particles with 2.00-p.C charges as shown in Fig-

ure P25.15 and a particle with charge ¢ = 1.28 X 1078 C
at the origin, (a) what is the net force exerted by the two
2.00-p.C charges on the test charge ¢? (b) What is the elec-
tric field at the origin due to the two 2.00-pC particles?
(c) What is the electric potential at the origin due to the
two 2.00-p.C particles?

)
2.00 pC y 2.00 uC
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m At a certain distance from a charged particle, the

19.

magnitude of the electric field is 500 V/m and the electric
potential is —3.00 kV. (a) What is the distance to the par-
ticle? (b) What is the magnitude of the charge?

A particle with charge +¢ is at the origin. A particle with
charge —2gis at x = 2.00 m on the x axis. (a) For what
finite value(s) of x is the electric field zero? (b) For what
finite value(s) of x1is the electric potential zero?

. Four identical charged parti- y

cles (g = +10.0 uC) are located

on the corners of a rectangle as ¢
shown in Figure P25.23. The
dimensions of the rectangle are
L = 60.0 cm and W= 15.0 cm.
Calculate the change in electric
potential energy of the system
as the particle at the lower left Figure P25.23
corner in Figure P25.23 is brought to this position from
infinitely far away. Assume the other three particles in Fig-
ure P25.23 remain fixed in position.




25. [B] Five particles with equal negative charges —q are

. [El Three particles with equal posi-

placed symmetrically around a circle of radius R. Calculate
the electric potential at the center of the circle.

tive charges ¢ are at the corners of an
equilateral triangle of side a as shown
in Figure P25.26. (a) At what point,
if any, in the plane of the particles is
the electric potential zero? (b) What
is the electric potential at the posi-
tion of one of the particles due to the
other two particles in the triangle?

Figure P25.26

wr

35.] Over a certain region of space, the electric potential is V=

41.

5x — 3x%y + 2y2%. (a) Find the expressions for the x, y, and z
components of the electric field over this region. (b) What
is the magnitude of the field at the point P that has coordi-
nates (1.00, 0, —2.00) m?

IEl Consider a ring of radius R with the total charge Q
spread uniformly over its perimeter. What is the potential
difference between the point at the center of the ringand a
point on its axis a distance 2R from the center?

45. How many electrons should be removed from an initially

uncharged spherical conductor of radius 0.300 m to pro-
duce a potential of 7.50 kV at the surface?

M P\ spherical conductor has a radius of 14.0 cm and a

charge of 26.0 uC. Calculate the electric field and the elec-
tric potential at (a) r= 10.0 cm, (b) r= 20.0 cm, and (c) r=
14.0 cm from the center.

65. Review. Two parallel plates having charges of equal magni-

tude but opposite sign are separated by 12.0 cm. Each plate
has a surface charge density of 36.0 nC/m? A proton is
released from rest at the positive plate. Determine (a) the
magnitude of the electric field between the plates from
the charge density, (b) the potential difference between
the plates, (c) the kinetic energy of the proton when it
reaches the negative plate, (d) the speed of the proton just
before it strikes the negative plate, (e) the acceleration of
the proton, and (f) the force on the proton. (g) From the
force, find the magnitude of the electric field. (h) How
does your value of the electric field compare with that
found in part (a)?



