Physics II
Homework IX                                                                                                                    CJ
Chapter 29; 3, 7, 16, 28, 35, 40, 72 
29.3. Model: The mechanical energy of the proton is conserved. A parallel plate capacitor has a uniform electric field.

	Visualize: 
	[image: image1.png]Charge on each plate is Q Charge on each plate is 20
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The figure shows the before-and-after pictorial representation.

Solve: The proton loses potential energy and gains kinetic energy as it moves toward the negative plate. The potential energy is defined as U  U0  qEx, where x is the distance from the negative plate and U0 is the potential energy at the negative plate (at x  0 m). Thus, the change in the potential energy of the proton is
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The change in the kinetic energy of the proton is
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Applying the law of conservation of energy (K  (Up  0 J, we have
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When the amount of charge on each plate is doubled, then the final velocity of the proton is 
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Dividing these equations,
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For a parallel-plate capacitor 
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Assess: The proton’s velocity is expected to increase because an increased charge on the capacitor plates leads to a higher electric field between the plates and hence to an increased force on the proton.

29.7. Model: The charges are point charges.

Visualize: Please refer to Figure Ex29.7.

Solve: The electric potential energy of the electron is
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29.16. Model: Energy is conserved. The potential energy is determined by the electric potential.

	Visualize: 
	[image: image14.png]Before After
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The figure shows a before-and-after pictorial representation of a proton moving through a potential difference.

Solve: (a) Because the proton is a positive charge and it slows down as it travels, it must be moving from a region 
of lower potential to a region of higher potential.

(b) Using the conservation of energy equation,

Kf  Uf  Ki  Ui ( Kf  qVf  Ki  qVi
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Assess: A positive (V confirms that the proton moves into a higher potential region.

29.28. Model: The net potential is the sum of the potentials due to each charge.

Visualize: Please refer to Figure Ex29.28.

Solve: From the geometry in the figure,
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The potential at the dot is
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Assess: Potential is a scalar quantity, so we found the net potential by adding three scalar quantities.

29.35. Model: Consider the rod to be a line of charge.

Visualize:  Divide the rod into small segments, each with charge (q.
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Solve: Consider two segments, one positive and one negative, equally distant from the center of the rod. These segments are the same distance r from the dot. Thus the contribution of this pair of segments to the potential at the dot is
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Since we can divide the entire rod into pairs of symmetrically placed segments, the net result of adding the potentials due to each pair is V  0 V.

Assess: This conclusion depends on the dot being directly outward from the midpoint of the rod. The potential is not zero at other points.

29.40. Model: While the net potential is the sum of the potentials due to each charge, the net electric field is the vector sum of the electric fields.

	Visualize: 
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The charge Q1  20.0 nC is at the origin. The charge Q2  (10.0 nC is 15 cm to the right of the charge Q1 on the 
x-axis.

Solve: (a) As the pictorial representation shows, the point P on the x-axis where the electric field is zero can only be on the right side of the charge Q2, that is, at x ( 15 cm. At this point 
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 x  51.2 cm and 8.8 cm.

The root x  8.8 cm is not possible physically. So, the electric fields cancel out at x  51.2 cm. The electric potential at this point is


[image: image30.wmf](

)

(

)

99

922

12

0102

1120.010 C10.010 C

9.010 N m/C103 V

440.512 m0.512 m0.150 m

QQ

V

rr

pepe

--

éù

´-´

=+=´+=+

êú

-

êú

ëû


(b) The point on the x-axis where the potential is zero can be obtained from the condition V1  V2  0 V, which is
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2(15 cm – x) – x  0 
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x  10 cm

The electric field 10 cm away from charge Q1 is
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29.72. Model: The disk has a uniform surface charge density 
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Visualize: Please refer to Figure 29.31. Orient the disk in the xy-plane, with point P at distance z. Divide the disk into rings of equal width (r. Ring i has radius ri and charge (Qi. 

Solve: Using the result of Example 29.11, we write the potential at distance z of ring i as
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Noting that (Qi  ((Ai  (2(ri(r,
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In the limit Rin ( 0 m,
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This is the same result obtained for a disk of charge in Example 29.12.

_1143613191.unknown

_1143616067.unknown

_1143616153.unknown

_1143620716.unknown

_1143620730.unknown

_1143620744.unknown

_1143620753.unknown

_1143620736.unknown

_1143620722.unknown

_1143616155.unknown

_1143616156.unknown

_1143616154.unknown

_1143616151.unknown

_1143616152.unknown

_1143616149.unknown

_1143616150.unknown

_1143616148.unknown

_1143616147.unknown

_1143615051

_1143616052.unknown

_1143616059.unknown

_1143616046.unknown

_1143614795.unknown

_1143614796.unknown

_1143614793.unknown

_1143614794.unknown

_1143613757.unknown

_1143612960.unknown

_1143612962.unknown

_1143612963.unknown

_1143612961.unknown

_1143612879.unknown

_1143612958.unknown

_1143612959.unknown

_1143612956.unknown

_1143612957.unknown

_1143612955.unknown

_1143612870.unknown

