25.31 Using conservation of energy, we have K;+U;=K; +U,.
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But U;= and r;=o. Thus, U;=0.
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Also K;=0 (v;=0 at turning point), so U;=K;, or =%mav§!
I'min
2
2houluoia  2(8.99 % 10° N-m?” /C?)(2)(79)(1.60x 1017 C) "
Foin = = =2.74%x 107" m=]27.4 fm|
T m v (6.64 x 107%7 kg)(2.00 x 10" m /'s)* [22.4 fm]

*25.26 (a) Each charge separately creates positive potential everywhere. The total potential produced by

the three charges together is then the sum of three positive terms. There is located
at a finite distance from the charges, where this total potential is zero.
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25.40 Inside the sphere, E,=E,=E,=0.

Qutside, E =- ﬂ: - i(vo - Ejz+ angz(xz +y2 + zz)' 3/2)
ox ox

So E,=- [0 + 0+ anaz(— 3/ 2)()(2 +y2 + zz)_5/2 (ZX)] = | 3E, a?’)cz()(2 +y2 + zz)_5/2

Ey=—§—¥=—aiy(\/g —EOZ+EUaSZ(X2+y2+ZZ)_3/2)

Ey= — an?’z(— 3/2)(x% + yz + 2272 2y = 3E033yz(xz + yz + 28)” 52

E,=- % = Fy— angz(—S/Z)(szrszrzz)' 52 (22) —E)ag(szryz +z%)7372

E,= |Ey + 5033(222—X2 —yz)(X2+y2+zz)‘ 5/2
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gk Q:(S'QQXIOQ)(S'UOXIO_G)=7.99x107 N/C=[79.9 MN/C

b E="0 (0.0300)?
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k,Q (8'99 x 109)(4‘00 x 10_6) =7.34x10° N/C=[7.3¢ MN/C

(d E= =
r? (0.0700)?
B C B Yy
*25.10 Vg-Va=-[E ds=-| E-ds— [ E.ds C , B
A A C
A
0.500 0.400 X
Vg—V, = (-Ecos180°) j dy— (Eco0s90.0°) j dx
0,300 0.200 l l l
A
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B)  Pp parshen = 3(1.36x10° N-m?/C) = 6.78x10° N-m?/C=[678 kN - m2/C |

() the same number of field lines will pass through each surface, no matter how the
radius changes.

24.18 If R < d, the sphere encloses no charge and ®p=g¢,, /¢ = IEl

If R > d, the length of line falling within the sphere is 2:/R? - d*

so  ®p=[224R: —d*[e,
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(b) Since the net flux is positive, |the net charge must be positivel . It can have any distribution.

() |The net charge would have the same magnitude but be negative.l

24.26 The charge distributed through the nucleus creates a field at the surface equal to that of a point
charge at its center: E= kt.q/ r?

(8.99 x 10° Nm?/C% (82 x 1.60 x 10°'? C)
[(208)/% 1.20 x 10 m] ?

E= |2.33 x 104 N/Cl away from the nucleus




