Homework for Chapter 21
(Due 9/8/22)

Questions: 4, 8, 10
Exercises & Problems: 11, 13, 15, 22, 27, 39, 56, 63, 64

Question 4

Figure 21-15 shows two charged particles on an axis. The

charges are free to move. However, a third charged particle

can be placed at a certain point such that all three particles are P P
then in equilibrium. (a) Is that point to the left of the first two -3¢ -q
particles, to their right, or between them? (b) Should the third

particle be positively or negatively charged? (c) Is the

equilibrium stable or unstable? i

Question 8

Figure 21-18 shows four arrangements of charged particles. Rank the arrangements according to
the magnitude of the net electrostatic force on the particle with charge +(Q, greatest

first.

+Q 2d +Q 2d
(a) ©

+Q 2d +Q 2d
(0 (d)

Question 10 .

In Fig. 21-20, a central particle of charge -2¢ is +2¢ ! +4q
surrounded by a square array of charged
particles, separated by either distance d or d/2 —5q¢ $-3¢
along the perimeter of the square. What are the
magnitude and direction of the net electrostatic +30h -2¢
force on the central particle due to the other

particles? (Hint: Consideration of symmetry can
greatly reduce the amount of work required
here.)
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Problem 11

In Fig. 21-24, the particles have charges g1 = -¢g2 = 100 nC and
q3 = -q4 =200 nC, and distance @ = 5.0 cm. What are the (a) x
and (b) y components of the net electrostatic force on particle 3?

Problem 13

L\

In Fig. 21-25, particle 1 of charge +1.0 uC and particle 2 of charge -3.0 uC are held at separation

L =10.0 cm on an x axis. If particle 3 of unknown charge g3 is to be located such that the net
electrostatic force on it from particles 1 and 2 is zero, what must be the (a) x and (b) y

coordinates of particle 3?
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Problem 15

The charges and coordinates of two charged particles held fixed in an xy plane are g1 = +3.0 uC,

x1=3.5cm, y1 =0.50 cm, and g2 = -4.0 pC, x2 =-2.0 cm, y2 = 1.5 cm. Find the (a) magnitude

and (b) direction of the electrostatic force on particle 2 due to particle 1. At what (c) x and (d) y
coordinates should a third particle of charge g3 = +4.0 uC be placed such that the net electrostatic

force on particle 2 due to particles 1 and 3 is zero?

Problem 22

Figure 21-30 shows an arrangement of four
charged particles, with angle 6 = 30.0° and
distance d = 2.00 cm. Particle 2 has charge
g2 =+8.00 x 10" C; particles 3 and 4 have
charges g3 = g4 =-1.60 x 10'° C. (a) What
is distance D between the origin and
particle 2 if the net electrostatic force on
particle 1 due to the other particles is zero?
(b) If particles 3 and 4 were moved closer
to the x axis but maintained their symmetry
about that axis, would the required value of
D be greater than, less than, or the same as
in part (a)?

Y
23
7
7
/Y@ .
10 d 2
~N
%4




Problem 27

The magnitude of the electrostatic force between two identical ions that are separated by a
distance of 5.0 x 101 m is 3.7 x 10" N. (a) What is the charge of each ion? (b) How many
electrons are “missing” from each ion (thus giving the ion its charge imbalance)?

y
Problem 39 l 1
In Figure 21-37, particle 1 of charge +4e is above a T
floor by distance d; = 2.00 mm and particle 2 of d
charge +6e¢ is on the floor, at distance d> = 6.00 mm 1
horizontally from particle 1. What is the x ¢ g
component of the electrostatic force on particle 2 s
due to particle 1? <_d2*,‘
Problem 56

If a cat repeatedly rubs against your cotton slacks on a dry day, the charge transfer between the
cat hair and the cotton can leave you with an excess charge of -2.00 uC. (a) How many electrons
are transferred between you and the cat?

You will gradually discharge via the floor, but if instead of waiting, you immediately
reach toward a faucet, a painful spark can suddenly appear as your fingers near the faucet. (b) In
that spark, do electrons flow from you to the faucet or vice versa? (c) Just before the spark
appears, do you induce positive or negative charge in the faucet? (d) If, instead, the cat reaches a
paw toward the faucet, which way do electrons flow in the resulting spark? (e) If you stroke a cat
with a bare hand on a dry day, you should take care not to bring your fingers near the cat’s nose
or you will hurt it with a spark. Considering that cat hair is an insulator, explain how
the spark can appear.

Problem 63

Two point charges of 30 nC and -40 nC are held fixed on an x axis, at the origin and at

x =72 cm, respectively. A particle with a charge of 42 uC is released from rest at x = 28 cm. If
the initial acceleration of the particle has a magnitude of 100 km/s?, what is the particle’s mass?

Problem 64

Two small, positively charged spheres have a combined charge of 5.0 x 10 C. If each sphere is
repelled from the other by an electrostatic force of 1.0 N when the spheres are 2.0 m apart,
what is the charge on the sphere with the smaller charge?



