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Problem 1

A helium nucleus has charge +2e, and a neon nucleus +10e, where e is the quantum of charge,
1.60 x 107" C. Find the repulsive force exerted on one by the other when they are 3.0
nanometers (1 nm = 10~ m) apart. Assume the system to be in vacuum.
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Problem 2

In the Bohr model of the hydrogen atom, an electron (¢ = —e) circles a proton (¢’ = e) in an
orbit of radius 5.3 x 10™"! m. The attraction of the proton for the electron furnishes the centri-
petal force needed to hold the electron in orbit. Find (a) the force of electrical attraction between
the particles and (b) the electron’s speed. The electron mass is 9.1 x 107! kg.



Problem 2

In the Bohr model of the hydrogen atom, an electron (g = —e) circles a proton (¢’ = e) in an
orbit of radius 5.3 x 10~'" m. The attraction of the proton for the electron furnishes the centri-
petal force needed to hold the electron in orbit. Find (a) the force of electrical attraction between
the particles and (b) the electron’s speed. The electron mass is 9.1 x 107! kg.

(1.6 x 1077 C)?
(5.3 x 107! m)?

!
(a) Fp=k% — (9.0 x 10° N-m?/C?) —~82x10* N=82nN

P

() The force found in (a) is the centripetal force, mv®/r. Therefore,

mv2

82)(10 N=T

from which

_ \/(8.2 x 1078 N)(r) _ (8.2 x 1078 N)(5.3 x 10" m)

=22 % 10°
9.1 x 103! kg x 107 m/s

tangential velocity

centpipetal force 4
m‘ cen H[JE-‘I]| acceleration
/ C




Problem 3

The charges shown in figure are stationary. Find the force on the 4.0 uC charge due to the
other two.




Problem 3

*70;1(0 60 O+ 3.0uC
FEz_qu — (9.0 x 10°N-m?/c?) 20X 10 "O@Ox10°C) _ ¢
(0.20m)>
! 3.0x10°°C)(4.0x10°°C
Fps = "r — (9.0 x 10° N-m?/c?) 30 )(4.0 ) _27N

(0.20m)*



Problem 3

+2.0uC 0600 60°O+ 3.0uC

Fi, = Fiy cos 60° — Fi3 cos 60° = (1.8 — 2.7)(0.50) N = —0.45N
Fg, = Fg, sin 60° + Fis sin 60° = (1.8 +2.7)(0.866) N = 3.9N

Fp = \[F3 + F3, = 1/(045) + (39 N = 39N

The resultant makes an angle of tan ' (0.45/3.9) = 7° with the positive y-axis, that is, § = 97°




Problem 4

Compute (a) the electric field E in air at a distance of 30 cm from a point charge
g, = 5.0 x 1077 C, (b) the force on a charge ¢, = 4.0 x 107'° C placed 30 cm from ¢, and (c)
the force on a charge g; = —4.0 x 107'° C placed 30 cm from ¢, (in the absence of g,).
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Compute (a) the electric field E in air at a distance of 30 cm from a point charge
g, = 5.0 x 1077 C, (b) the force on a charge ¢, = 4.0 x 107'° C placed 30 cm from ¢, and (c)
the force on a charge g; = —4.0 x 107'° C placed 30 cm from ¢, (in the absence of g,).

50x10°°C

(a) E= k% = (9.0 x 10° N-m?/C?) 030mF - 0.50 kN/C
directed away from g;.

(b) Fr = Eg, = (500 N/C)(4.0 x 107'°C) =2.0 x 107" N = 0.20 uN
directed away from g,.

(c) Fr = Eg; = (500 N/C)(—4.0 x 107'°C) = —0.20 uN

This force is directed toward g;.



Problem 5

An electric field is most directly related to:

the momentum of a test charge
the kinetic energy of a test charge

the potential energy of a test charge
the force acting on a test charge
the charge carried by a test charge

HOOQW>



Problem 5

An electric field is most directly related to:

A. the momentum of a test charge
B. the kinetic energy of a test charge

C. the potential energy of a test charge
@ D the force acting on a test charge
E. the charge carried by a test charge



Problem 6

A small, 2.00-g plastic ball is suspended by a 20.0-cm-long
string in a uniform electric field as shown in Figure
P23.54. If the ball is in equilibrium when the string makes
a 15.0° angle with the vertical, what is the net charge on
the ball?

E=1.00x10°i1N/C

>

t

20.0 cm

»



Problem 6

From the free-body diagram shown, 15°
T
> F,=0: T c0s15.0°=1.96x107 N.. \/—\
(] -
~7  gE
So T=203x102N. l
From ) F, =0,wehave  gE=Tsin15.0° F, = 0.0196 N

Tsin150° (203107 N)sin15.0°

=5.25x107° C=[5.25 uC |
E 100x10° N/C HC

or




Problem 7

A uniformly charged, straight filament 7.00 m in length has
a total positive charge of 2.00 nC. An uncharged cardboard
cylinder 2.00 ¢m in length and 10.0 ¢m in radius surrounds
the filament at its center, with the filament as the axis of
the cylinder. Using reasonable approximations, find (a) the
electric field at the surface of the cylinder and (b) the total
electric flux through the cylinder.
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A uniformly charged, straight filament 7.00 m in length has
a total positive charge of 2.00 nC. An uncharged cardboard
cylinder 2.00 ¢m in length and 10.0 ¢m in radius surrounds
the filament at its center, with the filament as the axis of
the cylinder. Using reasonable approximations, find (a) the
electric field at the surface of the cylinder and (b) the total
electric flux through the cylinder.

2k s 2{899x10° N-m?/C?)[(200x10°¢ C)/7.00 m]
S 0.100 m
E=|51.4 kN/C, radially outward

(@) E

(b) ® = EAcos 8= E(27rf)cos0°

@ =(5.14x10* N/C)27(0.100 m)(0.020 0 m)(1.00)=| 646 N-m*/C




Problem 8

On a clear, sunny day, a vertical electric field of about 130 N/C
points down over flat ground. What is the surface charge density

on the ground for these conditions?



Problem 8

On a clear, sunny day, a vertical electric field of about 130 N/C
points down over flat ground. What is the surface charge density
on the ground for these conditions?

From Gauss’'s Law, EA= Q
=

o= % =g, E= (8.85 x 10 12)(—130) --115x10"¢ C/m?=| -1.15 nC/m?




Problem 9

A square plate of copper with 50.0-cm sides has no net
charge and is placed in a region of uniform electric field
of 80.0 kN/C directed perpendicularly to the plate. Find
(a) the charge density of each face of the plate and (b) the
total charge on each face.



Problem 9

A square plate of copper with 50.0-cm sides has no net
charge and is placed in a region of uniform electric field
of 80.0 kN/C directed perpendicularly to the plate. Find
(a) the charge density of each face of the plate and (b) the
total charge on each face.

(a) E=— o =(8.00x10%)(8.85x10*)=7.08x107 C/m’
=

o=|708 nC/m?* |, positive on one face and negative on the other.

(b) a=% Q=0A= (7.08 x 10-")(0.500)2 C

Q=177x10"7 C=|177 nC |, positive on one face and negative on the other.




Problem 10

What potential difference is needed to stop an

electron having an initial speed of 4.20 X 105 m/s?



Problem 10

What potential difference is needed to stop an

electron having an initial speed of 4.20 X 105 m/s?

W = AK = —gAV

0- %(9.11 x107" kg)(4.20x10° m/s)2 =~{-160x107" C)AV

From which, AV =| -0.502 V |.
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