Chapter 26 Solution
P26.1 () Q=C"V =(4.00#10'° F)(12.0 V) = 4.80#10'"° C =
(b) Q=C"V =(4.00#10'"° F)(150 V) =6.00#10'° C =

_ (4.901 10* N/C)(0.210 m)’
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(8.99! 10° N "m?/C?)
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(b)  C=4 ",r=4/ (885$10")(0.120)=
200V

P26.5 a IV=Bdso E=——————=|11.1 kV/m | toward the negative plate
( ) 1.80" 10 m 9 P
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(b)  E=;—so  o=(111x10' N/C)(885x10" C?/N-m?)=-[983 nC/m’ ]
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© coloA A _(885#10™ 2/N$T12)(760cm )(100m/100cm)

d 1.80#10°% m
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(d) V= S0 Q=(200V)(3.74" 10'* F)=[ 747 pC]

P26.7 Q=2A(v) 2= ="°(:V)
% (&) _ (8.85#10™ C?/N $m?)(150 V)

! (30.0#10° C/cm?)(1.00#10* cm?/m? )

/ 50.0
P26.9 C= = = -2.68 F
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(b)  Method 1.  $V =2k |n;;/(§3?

_0_810#10°C _

8.10" 10'®
Method 2: #V =g=—= 3.02 kV
C 268"10'°
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P26.15 C,=C,+C, S

C., C C,
. C,-C, +C
Subgitutec, =c,1c, L=t. 1 =7
. ¢ ¢-G ¢(-¢

Simplifying, Ci/1CC,+CC,=0
C,%,/C2! 4C,C,
C = — =%Cpi %CE!CPCS

We choog arbitrarily the + sign. (This choice can bearbitrary, since with the case
of theminussign, we would get the same two answers with their names interchanged.)

1 1 1 1
C=5C+ Zc; I C.C, :5(9‘00 pF)+ \/Z (9.00 pF)" ! (9.00 pF)(2.00 pF) =[ 6.00 pF
1 1 1
C,=C,! G =5C,! Z(:; I C,C, :5(9'00 pF)! 1.50 pF =| 3.00 pF

P26.19 Q9 6.00" 10 =2 1 1
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FIG. P26.23
P26.29 W =U = | Fdx

F:d_u_de“ Qx ' _| ¢
dx dx&2C$ dx&Zo/gA'$ 2% A

P26.33 U :%c(! V)Y where C=4r€, R:kE and!v =kLRQ" 0= kf
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13, A 2.10(8.85#10™” F/m )(1.75#10™* m?)

i 4.00#10° m - 813#107 F -
(b) " Ve = Epad = (60.0#10° V/m)(4.00#10'° m)=

P26.37 (a)

P26.39c="o~

3.70(8.85" 10'** )(0.0700)!

or 95.0" 10°° = -
0.0250" 10'

P26.49 (a) We use the equation U = Qzl 2Cto find the potential energy of the capacitor.
Aswewill see, the potential difference ! V changes asthe dielectricis

1102%"
withdrawn. The initial and final energiesareU;, :—#%$ and
20
| 2"
U, =
% |
But the initial capacitance (with the dielectric) isC, =/ C, .

" 2 #
Therefore,U, ==/ $Q—(%

2 gC
Since the work done by the external force in removing the dielectric equals the
changein potential energy, we

haveW =U, $U, ——’ 4Q—g$1IIA;Q—&——IIﬁQ—8(’ $1).

To expressthisrelation in terms of potent|al d|fference! V,,we
substituteQ =C, (! V; ), and
evaluate:

1 > 1 _ _ -
w=_C, (AV,) (x-1) :E(z.ooxlo ” F)(100 V)’ (5.00-1.00) =] 4.00x 107 J |.

The positive result confirms that the final energy of the capacitor is greater
than the initial energy. The extra energy comesfrom thework done on the
system by the external force that pulled out the dielectric.

Q

(b) Thefinal potential difference acrossthe capacitor isAV; :C—.
f



Substituting C, :% and Q=C ('V,)

gives"V, =/"V, =5.00(100 V) =| 500 V |.
Even though the capacitor isisolated and its charge remains constant, the
potential difference across the plates doesincrease in this case.
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When the dielectric isinserted at constant voltage,
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The extra energy comes from (part of the) electrical work done by the battery
in separating the extra charge.

(b)  Q,=C,AV,
and Q=C"V,=/C,"V,
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so the charge increases according to
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