Homework -1
1- (a) Two protons in a molecule are 3.80 × 10-10 m apart. Find the electrical force exerted by one proton on the other. (b) State how the magnitude of this force compares with the magnitude of the gravitational force exerted by one proton on the other. (c) What If? What must be a particle’s charge-to-mass ratio if the magnitude of the gravitational force between two of these particles is equal to the magnitude of electrical force between them?
2- 4. A charged particle A exerts a force of 2.62 μN to the right on charged particle B when the particles are 13.7 mmapart. Particle B moves straight away from A to make the distance between them 17.7 mm. What vector force does it then exert on A?
3- Three charged particles are located at the corners of an equilateral triangle as shown in the Figure . Calculate the total electric force on the 7.00μC charge.
[bookmark: _GoBack][image: ]

4-  Two small beads having positive charges 3q and q are fixed at the opposite ends of a horizontal insulating rod,extending from the origin to the point x = d. As shown in The Figure , a third small charged bead is free to slideon the rod. At what position is the third bead in equilibrium?Explain whether it can be in stable equilibrium.
[image: ]

5- 9. Two identical conducting small spheres are placed with their centers 0.300 m apart. One is given a charge of 12.0 nC and the other a charge of -18.0 nC. (a) Find the electric force exerted by one sphere on the other. (b) What If? The spheres are connected by a conducting wire. Find the electric force each exerts on the other after they have come to equilibrium.
6- The separation  distance between electron and proton in a hydrogen  atom is   5.3×10-11m. Calculate the electric force magnitude between them ?
7- Three charged particles are located at the x-axis as shown in the  figure. The positive charge q1=15μc, and located at x=2m  the second  positive charge q2=6μc  located at the original point and the effective net force on q3 equal zero . find the location of q3on x-axis ?
[image: ]
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ol chlonde 1on Ui that joins with the Na' {0 make one
molecule of table salt. (d) Find the charge and the mass
of Ca™* = Ca®", a doubly ionized calcium atom. (¢) You
can model the center of an ammonia molecule as an N*~
fon. Find its charge and mass. (f) The plasma in a hot star
contains quadruply ionized nitrogen atoms, N*. Find
their charge and mass. (g) Find the charge and the mass
of the nucleus of a nitrogen atom. (h) Find the charge
and the mass of the molecular ion H,0™

2. (a) Calculate the number of electrons in a small, electri-
cally neutral silver pin that has 2 mass of 10.0 g. Silver has
47 electrons per atom, and its molar mass is 107.87 g/mol
(b) Imagine adding electrons to the pin until the negative
charge has the very large value 1.00 mC. How many clec-
trons are added for every 10’ electrons already present?

Section 23.2 Charging Objects by Induction

Section 23.3 Coulomb's Law

3] A Nobel laurcate Richard Feynman (1918-1988) once
said that if o persons stood at arm’s length from cach
other and each person had 1% more electrons than pro-
tons, the force of repulsion between them would be
enough to lft a “weight” equal (o that of the entire Earth.
Carry out an order-ofmagnitude calculation to substanti-
ate this assertion.

4. A charged particle A exerts a force of 2.62 uN to the right
on charged particle B when the particles are 13.7 mm

[

2= intermediate; 3 = challenging;

SM/SG; A = ThomsonNOW;
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must be a particle’s charge-to-mass ratio if the magnitude
of the gravitational force between two of these particles is
equal to the magnitude of electrical force between them?

. Two small silver spheres, each with a mass of 10.0 g, are

separated by 1.00 m. Calculate the fraction of the elec-
trons in one sphere that must be transferred to the other
10 produce an attractive force of 1.00 X 10* N (about
1 ton) between the spheres. (The number of electrons
per atom of silver is 47, and the number of atoms per
gram is Avogadro’s number divided by the molar mass of
silver, 107.87 g/mol.)

] Three charged particles are located at the corners of an

cquilateral triangle as shown in Figure P23.7. Calculate
the total electric force on the 7.00-uC charge.

3700 uc

200 uC

~400 uC

igureP23.7  Problems 7and 14,

= symbolic reasoning; @ = qualitative reasoning
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® Tiwo small beads having positive charges 3¢ and g are
fixed at the opposite ends of a horizontal insulating rod,
extending from the origin (o the point x = d. As shown in
Figure P23.8, a third small charged bead is free to slide
on the rod. At what position is the third bead in equilib-
rium? Explain whether it can be in stable equilibrium.

Figure P23.8

9. Two identical conducting small spheres are placed with
their centers 0.300 m apart. One is given a charge of
12,0 nC and the other a charge of ~18.0 nC. (a) Find the
electric force exerted by one sphere on the other.
(b) What If? The spheres are connected by a conducting
wire. Find the electric force each exerts on the other after
they have come to equilibrium.

10. Review problem. Two identical particles, each having
charge +4, are fixed in space and separated by a distance
d. A third particle with charge — Qs free to move and lies

ally at rest on the perpendicular bisector of the two

fixed charges a distance x from the midpoint between the
two fixed charges (Fig. P23.10). (a) Show that if xis small
compared with d, the motion of —Q is simple harmonic
along the perpendicular bisector. Determine the period
of that motion. (b) How fast will the charge —Q be mov-
ing when it is at the midpoint between the two fixed
charges if initially it is released at a distance a << d from
i

13]

14.

15.

16.

17.

‘What are the magnitude and direction of the electric field
that balances the weight of (a) an electron and (b) a pro-
ton? You may use the data in Table 23.1.

Three charged particles are at the corners of an equilat-
eral triangle as shown in Figure P23.7. (a) Calculate the
electric field at the position of the 2.00-uC charge due to
the 7.00-4C and —4.00-4C charges. (b) Use your answer
10 part (a) to determine the force on the 2.00-uC charge.
® Two charged particles are located on the x axis. The
firstis a charge +Qat ¥ = —a. The second is an unknown
charge located at x = +3a. The net electric field these
charges produce at the origin has a magnitude of
2k,Q/a?. Explain how many values are possible for the
unknown charge and find the possible values.

Two 2.00-4C charged particles are located on the x axis.
One is at x = 1.00 m, and the other is at x = ~1.00 m.
(a) Determine the electric field on the y axis at y
0.500 m. (b) Calculate the electric force on a —3.004C.
charge placed on the yaxis at y 00 m.

Four charged particles are at the corners of a square of
side a as shown in Figure P23.17. (a) Determine the mag-
nitude and direction of the electric field at the location of
charge ¢. (b) What is the total electric force exerted on g2

2 q
34, e
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Three charged particles are located at the x-axis as
shown in the figure. The positive charge Q=15 and
located atx = 2m the second positive charge qz-gyc
located at the original point and the effective net force
on qs equal zero . find the location of q; on x-axis ?
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