Homework -2
1- In Figure, determine the point (other than infinity)at which the electric field is zero.
[image: ]





2- [image: ]Three charged particles are at the corners of an equilateral triangle as shown in Figure (a) Calculate the electric field at the position of the 2.00μC charge due to the 7.00μC and -4.00μC charges. (b) Use your answer to part (a) to determine the force on the 2.00μC charge.





3- [image: ]Three charges are arranged as shown in Figure Find the magnitude and direction of the electric field on the charge at the origin from 6nC and -3nC.




4- [image: ]A rod of length l has a uniform positive charge per unit length l and a total charge Q. Calculate the electric field at a point P that islocated along the long axis of the rod and a distance a from one end.



5- [image: ]A ring of radius a carries a uniformly distributed positive total charge Q. Calculate the electricfield due to the ring at a point P lying a distance x from its center along the central axis perpendicular to the plane of the ring.
[bookmark: _GoBack]
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11. Review problem. In the Bohr theory of the hydrogen Figure P23.18
atom, an electron moves in a circular orbit about a pro-
ton, where the radius of the orbit is 0520 X 1010 m.
(a) Find the lectric force exerted on each particle. (b) If
this force causes the centripetal acceleration of the elec-
tron, what is the speed of the electron?

Figure P23.10

Search

19. @ Consider n equal positive charged particles cach of
magnitude Q/n placed symmetically around a circle of
radius R (a) Calculate the magnitude of the clectric field
ata point a distance  from the center of the circle and

’ - on the line passing through the center and perpendicular

Section 23.4 The Electric Field 1o the plane of the circle. (b) Explain why this result is

12. In Figure P23.12, determine the point (other than infin- identical to the result of the calculation done in Example
ity) at which the electric field is zero. 93.7.

r-—l UDm—-‘ Section 23.5 Electric Field of a Continuous Charge
Distribution
7?_500 uC mo)‘ o 20. A continuous line of charge lies along the x axis, extend-

ing from x = +x, to positive infinity. The line carries
Figure P23.12 charge with a uniform linear charge density A,. What are

2 =intermediate; 3= challenging; []=SSM/SG; A =ThomsonNOW; = symbolic reasoning; @

ualitative reasoning
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5. The nucleus of *Be, which consists of 4 protons and
4 neutrons, is very unstable and spontancously breaks
into wo alpha particles (helium nuclei, cach consist-
ing of 2 protons and 2 neutrons). (a) What is the force
between the two alpha particles when they are 5.00 X
101" m apart, and (b) what is the initial magnitude of
the acceleration of the alpha particles due to this force?
Note that the mass of an alpha particle is 4.002 6 u.

6. A molecule of DNA (deoxyribonucleic acid) is
217 pm long. The ends of the molecule become sin-
gly ionized: negative on one end, positive on the other.
The helical molecule acts like a spring and compresses
1.00% upon becoming charged. Determine the effec-
tive spring constant of the molecule.

A small sphere of charge 0.800 uC hangs from the end

of a spring as in Figure P15.7a. When another small
sphere of charge ~0.600 uC is held beneath the first
sphere as in Figure P15.7b, the spring siretches by
3.50 cm from its original length and reaches a new
equilibrium position with a separation between the
charges of r = 5.00 cm. What is the force constant of
the spring?

1.

12.

=~ J15] Fhree_ point_charges are v

6.00 uC

T -

Figure P15.10 Problems 10 and 18.

LHOUC  —2.00 uC

)
Three charges are

arranged as shown in 5 o0

6.00nC

Figure P15.11. Find the 0.500m
magnitude and direc- 0:100m
tion of the electrostatic o -

force on the charge at

the origin. Figure P15.11

A positive charge ¢, = 2.70 4C on a frictionless hori-
zontal surface is attached to a spring of force constant
kas in Figure P15.12. When a charge of g, = ~8.60 uC
is placed 9.50 cm away from the positive charge, the
spring stretches by 5.00 mm, reducing the distance
between charges to d = 9.00 cm. Find the value of k.

@ %
Figure P15.12
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P or a continuous charge distribution. Take advantage of any symmeiry in the s B
g 8 F’?”’ Cover tem you observed in the Conceptualize step to simplify your calculations. The
T Page ) . Y you
[ oo cancellation of field components perpendicular to the axis in Example 23.7 is
opyro P
] comers an example of the application of symmetry.
5[] Aboutthe authors 4. Finalize. Check to see if your electric field expression is consistent with the men-
&) | preface tal representation and if it reflects any symmetry that you noted previously.
8 ;:;:f’j::(”;wm Imagine varying parameters such as the distance of the observation point from
][y — the charges or the radius of any circular objects to see if the mathematical

] pasra- b mncs result changes in a reasonable way.
[ par 4 - ELECTRICITY D MAGNETISH
] PART S -LIGHT D OPTICS
] Par 6 - moDERNPHISICS

] Appendie : Tables PLE 23 The Electric Field Due to a Charged Rod
] Aopendic s Matheatics Revew E
] Appendie C: Peioic Tble of the Eeme A rod of length € has a uniform positive charge per unit length A
] Appendic : 5T Units: and a total charge Q. Caleulate the elecric field at a point P that is
8 Ansiwers to Odthumbered Problems located along the long axis of the rod and a distance a from one
Index end (Fig. 23.15).
SOLUTION

Conceptualize The ficld dE at P duc to each segment of charge

on the rod is in the negative x direction because every segment  Figure23.15  (Example 23.6) The electric field at Pdue

. - 10 a uniformly charged rod lying along the xaxis. The
carries a positive charge. magnitude of the field at Pdue (o the segment of charge
dgis b, dg/ 2. The total field at Pis the vector sum over all
Categorize Because the rod is continuous, we are evaluating the  segments of the rod.

field due to a continuous charge distribution rather than a group.
of individual charges. Because every segment of the rod produces an electric field in the negative x direction, the
sum of their contributions can be handled without the need to add vectors.
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3

there is one variable, x so we made the change dg = A dx) The integral must be over scalar quantities; therefore, express the electric field
terms of components, if necessary. (In this example, the field has only an x component, so this detail is of no concern.) Then, reduce your expres-
sion 1o an integral over a single variable (or 1o multiple integrals, each over a single variable). In examples that have spherical or eylindrical

metry, the single variable is a radial coordinate.

m-

The Electric Field of a Uniform Ring of Charge

A ring of radius a carries a uniformly distributed
positive total charge Q. Calculate the electric
field due to the ring at a point P lying a distance
xfrom its center along the central axis perpendi-
cular o the plane of the ring (Fig. 23.16a).

SOLUTION

Conceptualize Figure 23.16a shows the electric
field contribution dE at P due to a single seg-
ment of charge at the top of the ring. This field
vector can be resolved into components dE, par-
allel o the axis of the ring and dE, perpendicu-
lar to the axis. Figure 23.16b shows the electric
field contributions from two segments on oppo-
site sides of the ring. Because of the symmetry of the situation, the perpendicular components of the field cancel.
That is true for all pairs of segments around the ring, so we can ignore the perpendicular component of the field
and focus solely on the parallel components, which simply add.

)

igure 23,16  (Example 23.7) A uniformly charged ring of radius a. (a) The
field at Pon the xaxis due to an element of charge dg. (b) The total electric
field at Pis along the xaxis. The perpendicular component of the field at Pdue
0 segment 1 s canceled by the perpendicular component due to segment 2.
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