Losung zur Ubung 1.2.2/1

a f

b e

b d

L N
Ny
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8, b, C| Kquipotentiallinien

d, ef

Widerdand von
1nacha, b, c = %Q
2nachd,e, f :%Q

a, b, cnach d,e,f:%Q
I:\)ges: %+%+%}Q:2Q
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_ _u _ 20
a) J = A | = ol R = A
;2 U - U 90V
AR A 2[2&02mm),0178Vrf‘Tm2
A
= [}y AN
'mme
_ 1
dJ _ 1 duU
J AR U
AR
dJ _ dU _
7 - u - 2%
Losung zur Ubung 1.2.4/1
1
a) p = —
X
R, = —— = —- =R
u - - I
Xcumcu XAIDA‘AI
)4 4

Xcu DA‘cu ) /YAI DA‘AI

A, = A = 1ani 22 = 16mm
Aal 35
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b) R, = R[1+ ay (792_791)]
Rz = Rzo[l"' a5 ’-?2_ ZGC)]

-10°C R = Ro [+ &% (-30)F B, U 0O
+30°C: Ry = Ry[1+ 4, (10)F R, 0,04

f = Ra = Ry _ R, U,04- R, 00,83
,0

R+30 ﬁ40 11,04
1,04 - 0,88
= = —" = 15,39
1,04 4

Losung zur Ubung 2.1.2 /1

a) H&%
A 0,950 5
N 0,051
R

U=@0-p)dR = padLR
Rl - p) _ RD,95 _
P 0,05

R = 1R
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RIR 190R 19

b) Rges - 5. o  anco - AR R
R+ R 200R 20
1. Ry = R
19
2. R = R.. = — R
AB2 ges 20
19
— R - R
AR,p _ Riez = Ram ~ 20
Ras A R
_Zio R .
= = —— =-§o¢
R 20 %
Uie = I IRy
du ., _ | DdRAB
U e NIR g
dU s dRe _

=-5% wird um 5 9% kleirer

a) | = Y,
R+R+ R
a = U_2 = I[RZ = &
U, | [R, R,
da _ 1 _dR,
a R, Ry
R
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da _ dR, 20/
a
Rl
da -R, _dR
- B
a Ry
Rl
da
T - 2 Naherung durch Tangentenbildung
exakter Wert derRi - Funktion(-1,96%)
Rl
da -R, dR , dR _ _ dR _ dR
a & R R, R, R,
1
R, 1

Losung zur Ubung 2.1.2/3

O -

2R

3R
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2R

Ul
, RBR 3
U; IR an
: |
3
A R TS
u: 35 43 3
4
v, _ R _1
U, 3R 3

&:ﬂmu_

u, U U,

R =R+ R _ RIR _ R(R+ R)
R, + R R+ 2R

U_: R = R+R’< :l+_R

U, R, R, R

U _ R+R _ . . R _ ., R(R+2R)

U R" Rn (R+ R)B
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U, _ 1+R(R+ 2&)}(1+i]
U, (R+ R)R R
U, . [(R+R)R+R(R+ 2R)[[R+R
U, ] (R+R)R, R,
_ Rf+RX[BZR+ R _ 10
R

2
R3+1RXDR LA
9
1 1 1 1
R - _ R+ [—R +-R = = 1+ /5| = 0,539F
6 36 9 6F{ ]

nur positives R sinnvoll

Losung zur Ubung 2.1.2/5

|_1:|1d2[!|3
R O I
I, [R, = I3DR7 Rs |353EQ = 1,[2Q
— R, + Ry 9
6Q
= I—3:E:3
l, 2 -
R'=R + R + R, LR =10Q + Q= 12
R, + R,
|_2 R’ = R - R+ R —1+ﬂ
., R,IR  R,OR R, R,
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< =1+ — =4
J 4 -
3
R"=R,+ Ry + R“DR, =10Q + 4< "Q = 13Q
.+ R 16
4
I_l_ R" 3 R" _Rl+ R" 1+E
, RJ/R RIOR R R
R1+ R"
b, 18 _15
, 2 2
2
Lo Dmm= g0
1, 2 —
Losung zur Ubung 2.2.3/1
2U =0 -I4R+U;-14Ry +U,-15R3 = 0

I5(Ry+Rg) = Iy(R* Ry} + Uj= 0 (1)

0 Iy-lgH = 0(l)

>

= =l
() in (1) (13715)(Ri*Ry) + 13Rg =U 5+ U g

(1) in (11 (I3—I5)(R1+R2) - I5(R4+ Rs) = U,
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'3(R1+R2+R3)‘ '5(R1+Rz): u+ 4y R+ B
- [13(R*Ry) ~ 1g(RFRy* RF RI= W /D( R+ R+ B

] (Rl (e o e R )
= (g #U,)(Ry+Ry) = Uy Ryt Ry*Ry)

+'5{-(R1+ Ro)” + (Ri+Ry) +(Ri+Ry* Ry R) Re( B B)( B B
=-UjRg + Uz(Rf’ Rz)

5| (Ri*Ro)(Ret Ry R) + R{ B RJ]=- yRr+ U B §

. “UjRg + Uy(Ry* R

° [(rRrR)(R Rt R)+ R B R

Losung zur Ubung 2.2.3/ 2
SU=0 IR -U~I,Ry +Uy= 0 (i)
IRy — Ig(Rg+Ry)-Ug-U5=0  (II)
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S1=0 Igtlytlg = 0= 0= -1, (1)

() in (1) (—|2—|3)R1—I2R2 =u;-U, (iv)
(m)in (1) 1,Ry=15(Rg+Ry) = U+U 4 (V) R,
(V) - ["2(R1+ Ry)=13R = Up-U, ’[@R3+R4)J

'z[Rle”(Rl+ Ry)( Ra* R4)J

= (Up+Ug)R1~(U1-U o)(Rg+ RY)

-U; (Rg* Ry )+ Uy Rir Ryr R+ UgR

Ry (Ro+ Ry* Ry)*+ R( R+ )

Iy =

Losung zur Ubung 2.2.3/ 3

YU=0 -ILLR+U-1,R = 0 (i

I, R, —lIsRg +U,~ 3R 3= 0 (II)

;R -U, +IR, = O (1)
YI=0 -l +l+.=0 (V) = 1=+,
—l + -1 ,=0 (V) =124
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(IV)in(1)  =(I,+1)R+U,-1 R,=0 = 1, (R+R)+ IR=U,
(V)in(l)  1,R,=1R+U,~(1,+1)R,=0= - IR+IR#+I {R#+R)=U.
)

(V)in(in) (1,+15)R;-U,+1 R,=0 = 1 (R#+R)+IR=U
|2(R1+R2) + ISR :U1 (\/I) IZRZ
-1L,R, +1,R, H5(Ry+ R) =U, (VIl) I R+ R)

+1,(R,+R,) +1,R, = U, (VIII) [R{ R+ R

vh+(\Vi) LR(R+R)+ JRR+( R+ B( B H
4,[R,+U,(R+R) R+ R (X

(IX)- (VI I{(R+RIRR+( R+ B( B B- ® R R

=U,[R,(R+ R)+ U( R+ R)(R +R,)- U,R(R+ R)
[R;+R)(RR+ RR+ BB+( RRJ(RR+ BR- R R _§I
=U,[R,(R+R)+ LR( R+ B

L= UR(R+R)*UR( R B
"~ (R*R)(RR* RB* R+ RR R R

Losung zur Ubung 2.3/ 1
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- R R, (10014 g51m0%
" R +R, 1,01
U, 10V

R,+ R (0,1+ 9,901110° P
U'=1,;[R, =90,99IA09,9001GQ = 0,9008

1=2 " -90,00
AP

I'=U—=O,9009A
R

a

R

=90,991A

I
|1
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R! = R R _ 101 59001
R+R, 11
u, _ 10V
R,+ R (0,01+ 0,09091

U"=1;[R; =99,098A00,0909Q = 9,00899%

=99,098A

nmo__
|2_

17=2" - 90,00
R,

"=2" -9, 008
Ra

| =1"+1"=(0,9009+ 9,00& = 9,9089naherungsweise erfl
|, =1,-1;=(90,99F 90,09 = 0,901 < Adrealisierbar
|, =—1,+17=(-90,09+ 99,098) = 9,008 > Aolberlastet

Nicht realisierbar, da Netzgerat Il Ubedstet

Losung zur Ubung 2.3/ 2
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— | [ | -
U1T A A
U’ R3 |é RS
R, J
|
|I
_ Ry(R,+ R)
" R,*+ R+ R
' = Y,
R +R+ R
U'=1'[R,
. U’ _I'ER;O
° R,+R R+R
ME s g R
> (RR+R+R) (R+ R)
L u, . R(R+R)
" [R+ R+ R(RFR) (R + R+ R)(R+R)
R3+R4+RS
Ul[RB

| ! =
° (R+R)(R+ R+ R)+ R( R+ B
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o - (R+R)(R+ R)
" R+R+R+R

"=
R, + R}
UM:IMERIF:
L__UT 'R
> R+R R+ R
Rn
|5: UZMD :
(R, +R) (R+ R)

. U, (R + R,) (R+R)

5 [R3+(§f+§f)(z+ Fé)] R+R+ R+ R)(R+ B
+R + R +

= UZHR1+R2)
> R(R+R+ R+ R+( R+ B( R+ R
_ U,0{R +R,)

I
> (R+R)(R+ R+ R+ RO R+ B
| ="' =|"= U R, -U,{R+ R)
> " (R+R)(R+* R+ R+ R R+ B
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Losung zur Ubung 2.4 /1

(Ri+ R+ R)- [ (R+ R)- U- U=0 (I)
_||(R3+R4)+ |||(R2+ R+ Fi)"' U+ U2:O (1)
U2+U3+|||(R2+R3+ R4)
(1)
R,+ R,
U2+U3+|||(R2+R3+ R4)
R, +R,

aus(Il) I =

() in (1) [ IR+ R+ R)- || (R+ R)
=U, +U,

|||[(R2+R3+R4)( Fi+ R+ Q_( B+ BZ]

=U,+U)(R;+ R)-(U,+ U)(R+ R+ R)

L[R(R+R+ R+ B( R+ B+ ( R—F - (R+R)’]

:U1(R3+R4)_U2(R_L+ R+ R)_ Ué( Rt R+ R4_R3_R4)

| :U1(R3+R4)—U2(R+ R+ R)_ U R

: R(R+ R+ R+ B( B+ B

I2=_|||
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Losung zur Ubung 2.5.5/1

R, OR,
R, + R,

Innenwiderstand R, = R,; = R +

Leerlaufspg:U, =U,=U ,;
durch R, flieBt im Leerla® kein Strom

o - RR
R '%+R1+RZ
o VTR, e
U, R*+R
R, Up=Uge U
R D ag
U, =R J()
\ R+R
o © B

Berechnung fur Stromquelle
Kurzschlussstroml, =1, ( Klemmen-A B kurzgesclden)

Ull — ( bk:o

R, R
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UR _ - RR .
o= R(R+R)+ Rt FI R_F§+R+Fg V
| > B
| =—
' R, R,
R R o R
v=1oRR __ U RR ___ UDRR
R+R R, RR R+R H B B+ RE
R + R
U U, R,

I0
R, R(R+ R+ BR

Losung zur Ubung 2.5.5/ 2

a) Innenwidertand R = R = R(R+R)
R+R+R
Leerlaufspg U, =U,=U,,

— _ — — Ul_UZ
dYU=0 R+R)I-U+U,+IR,=0 = I_RﬁRﬁF% (I
—IR,-U,+U,=0 = U,=U,;=U,+1[R,= U+F‘)2(U Jo)
R+R+R
U _U(R+ R+R)+R(U-U;) UR+U,(R+R)
" R+R+R . Rt B+ R
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o=t =14 =—91  Us _UR*U(R* R)
R+R R R( R+ B

Losung zur Ubung 2.5.5/3
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a) Ersatzspannungsquelle fiir B - C

C
<:)C
o[ 1

C

N;U

+

A

S

+

o

e S S

u, _ U [R,
Rgc + R (R+ R+ R)(Rc+ B
U [R,

(R, + R+ R)( R+

R,(R, + Rs))
I?2+ R4+ R5

| U [R,
° Ry(R,+ R+ R)+ R( R+ R
| U [R,
* (R,+ R)(R+ R)+ RR
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b)

%

Rz UAB:UL:UO
R, .. 94 lU(J U, _ R
U R [R,
] . R2+R5+R3+a

ST R L UR(R+R)
""(R+R)(R+ R+ RBR

R:R,
R(R+ )
Rae = RITB+(RIB] = R R = i B$:&

RR  (R+R)(R+ R)*+RR,
R+ R+ R +R,
R, durch Spannungsquelle kurzgekidsen

IQiAB
U U,

Ruo * R 2R

U(w@ 'i " __ UR(R*R)

" 2R[(R(R+ R)+ R R]

Losung zur Ubung 2.5.5/4

3 Moglichkeiten

a) Reine Serienschaltung
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U o= NU, =720V = 144/
Ryec = NOR =7200,5Q = 360
U
— Lges — 144V — 3’ 6A
Ra + Riges (4 + 36)Q -
b) Reine Parallelschaltung
U jes =U =2V
R =209 -6 9amo
) N 72
U
= ——= = Y - 0,499A
R, + Ry, (4+6,94010° X
c)_Gemischte Schaltung
nU, Ersatzspannungsque
n[R
AHE - ", -k
] L
nR | MAnei <
HiH = -
| | B
L] l R.
‘A B
| = nty,
n [R,
R _NR (m gleiche parallele — tR.
m

Widerstande Al R)
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Gesamtzahl der Batterien ifN = mn = m= N

n
U, =const
Strom wird max., wenn Nenmer mn.
| = nU, B U,
nER'+R nZDR+ NOR
n N
d (nZER+ NOR, 2n[ROnON- N( FOR+NI[R,) _
dn nON - (NN)? -
nZERDN = NZDIg
N [R 72D4 24 m:&:7_2: 3
— n 24 =
| = nU, _ 24V _48\/_6
nERi+Ra 24[[),5Q+4Q 8Q =
m 3
Losung zur Ubung 2.5.6 /1
a)
1 R 2 R 3
P 91  +B
3 9
RBR =R
3R 3R RAB:(Z RBR]//SR: 2 =2 =R
s R+3R SrR+3r 2R
D G 2 2
3R 2"
—

2.Weg: Punkte0, 2 sind Aquipotentialpunl
(durch R(0-2) flieRt kein Strom R kann m:
R R

herausnehmen = ,@—E+E R
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]
A X “
o—{ ] °C R =20+3Q =

6Q

|53

Losung zur Ubung 2.5.7.2 /1

Uli R, i U,
- e -
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_p2I 0,0178& mnt 200 m

R =23,8
A 150m m
R P, = 12[R P, = I’[R
o—v | Re ~ a R~ L
4> P
I /7: R, — Ra — Ra: RLm]
U, U, R P+ R+ R 1-n
Ra:23,&2 ED,95: 452, 2
N 1-0,95
A 100KV ~ 210 1A

R +R (23,8+ 452,2D
P, = 12[R, =19,96MW

b)U,=U,-I[R,

P, =U,0=U,-1R)O=U,0-1?R,
dP. 5
LSy, -2 R =0 |, ==V
dl 2[R, 2[@23,&
PR = (Ul - Imax |:RL)[|| max

amax

= (0°V - 2,110 A[RR3, & J12,1010A= 108IW

2, kA

P
c) P, =1°, MR, => R =—xem= LOSCLOW__ 23,8
12 (2,A0CAY
p = R, 23,80 - 0,5= 50

R +R 23,8Q + 238Q
Losung zur Ubung 4 .3.1/1

a)l =[[ JWA=J, A= J, (K = szé
A

unablingig vom Mateul
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Teill: E, =2x=_ X
Xioa Xollg

E, &= 0F 0 B A=l 3o

Teil2 E, =-x=_p°
X @ Xo
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a)l = j j JEA=J [j j dA= J @7 (halbe Kugelflachg

27mr?

J = | > (J, = Jinradialer Richtungy
21
J=y[E
|
E=—"F= far r>r
Xo o 27 :
A
I -
21y’
- T
r0
2 r r
— = f | ¢dr | 1 1
b) Uy, =[EMs=| EDdr=—[ 5 =——(=-5)
1 o 277)(0r1L,J 21y 1y T,

1
r

Losung zur Ubung 4.3.2/1

Metallmantel
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Losung zur Ubung 4.3.3/1

R, R3

R, R,
|=HFDdK:JD”dA: J@2mry
~ |
2mr Y
J = y UE
E, = J =5 | E,
X1 Ty r e
o 1Tdr 1?3dr
2!l XlRlJ,—‘ XZRzJ,—‘

U R/
= | =
1In(R2]+1InER3
Xl I:\)1 )(2 RZ
b)R:UI— Elz‘]: |

J _ I
X 2mx ,r Y
E, = J | R,
X2 27X r

o 1 R, R, 1
= In + -
2wl | X, R, Xol R,

gmg/m55
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Losung zur Ubung 4.4.3.2/1

a) F = QLE, wobei E diejenige elektr Feldstarke ist die il
Punkt A durch Q, Q und Q verursacht wird

Fiir eine Punktladung gil: aus (4.4.31/3) E=—2_d-
j

4rer
Q, Q;
[ ) [ )
_Q
5 ArEd
graphische Losun
Eges - E2 + \/El2 + ES2
__Q Q* Q°
4me 2a’ (4715a2)2 (4ﬂ5a2)2
Eges: Q 2+ Q ZM:LZ[i-F\/E}
4e 2a 477 a 4i7€ a 2
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Potential einer Punktladng

a V5 aus (4.4.3.2/6)
e ©
d ° OD
gT \agﬁ ¢:47(72}:r
| 2\
1 S,
: Q Q Q, Q.
¢B:¢D:Z¢i: 1a+ 2a+ a + a
= 47752 47152 4rie 2\/—5 4rite 2\/_5
_ _ Q2 1 1|  Q 1
o =00 = Aea {1+1+ \/§+ \/E} - msa{1+ \/E}
: Q Q Q Q
¢c — Z ¢i — 1 + 2 + 3 + 4
= ame N2 4pe axz/f Arre af Arte a\é_z
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Losung zur Ubung 4.4 .4/1

Q Uel U

Dr
b) E,, =—"2=

2 0 B
¢ & U 270 [0 [I]n(rr—aj r[l]n(rr—aj

_ U
(r=r) —
r. n (r—aj
I’-i
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U(r):jE(r)Ddr: | Idr: | On| Lo
r 2y Wy 1 2y Y

R:U = 1 [l r_a
I 2y Y r

d) Q=DDOA= EFOA= 2k A= 105
X X
R[C:i fur ebene Pr obleme
X

Losung zur Ubung 4.4.4.1/1

C1 CZ

a) CAB:C3+C T C
1 2

:3,5,LIF+%,UF = SuF
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b) Q=C,IU,=C,[U,
Czwz = Cl(UAB_UZ)

.

~—

Uy
Uz[C1+ Cz] = UAB ECl

u,=U, G :20(3/%: 5

C1+C2

U,=U,,-U, = (200~ 50y =150V

Losung zur Ubung 4.4.4.2/1

Geite 36 von 55 ©2011 “Elienne Kenfack



Kugeln A, B wurden auf + Q und Q aufgeladen

-Q :_QAB_QCB
Q=Qut Qac=+Qut Qg = Qac= Qcs

Cges = Q
U AB
Qac
UAB_UAC+UCB_2AC+8CB
AC CB

- —_ 1 — CAC D:CB
Cges CAB 1 1 C + C
+ AC CB
CAC CCB
C .. [C
Cges = CAB+ AL =2
CAC + CCB

A, B und C kann man als die Qugchnitte eines

Dreileitersystem auffassen

Losung zur Ubung 4.4.4.2/2
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1 >
| ° 1 G| 2
| ° | °
C Cis Cas
— — ¢ H H
C13 C23
50V 3 50V
— P> >
M
3
l l
M Cum Com
_ (C13 T C1|v| )(C23+ C2|\/| )
C812 - C12 +
C13 t C1|v| t C23+ C2|v|
130130
Cg, =30pF + pPF =950F
8.2) Co Cp
L | 2 S |
1 1
100/
-
- Cys
Ciu Cs ¢ H
3
l
M ClM

C812 = C,,+ C,;+ Cy,

C, =30pF +30pF + 1000F = 16QF
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e,

Ql :w12+w13+l/jl\/l = ClZU 12+ Cly 13+ CN] UM
Q =C, 0100V + C,[60V+ G, 50V
Q =30pF 100/ + 50/( 13pF)= 9,5 I0A sec

Qz = —[¢12+¢32+¢M o| = _[Cle 12t Csp 3ot CM pM ]z
Q, =—(C, 00V + C,[BO0V+ G, ,060M) =- 9,5110 A sec

S0V SV

Qs =3 —Y3= C32U 32 &3U13 = C32£U32_U 13] :Q

— —— -
C32

Qu =Wn. W =Gy Uy 2_E%UM = G 2{ Uy 2_E£]:O

— =
Cu2 50V 50v
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T e
el o

Q=¢p,t¢,,t¢, =C U +C U . +Cy Uy,
Q.= G, 100V + G,I100V+ G, TL0V= 100 G+ Gyt G)
Q1:100\/(3Cb|:+ 3F+ 10@)F): 161 IO A sec

Q,=-,,=-C,U,,=-30pF[100/=- 310 A sec
Q=-¢,=-CU,,=-30pF00/=- 3110 A sec
Q, =¥, =—-C,,U,, =—100p0F [10¥ =- 10J10 A sec

Kontrolle: > Q=(16- 3- 3- 10110 A ses 0
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Losung zur Ubung 4.4 .6 /1

a) U =E[d+E,[Hd,
D = &¢[E in beiden Diel&trika gleichD,, = D,,,
D = 80 erml = gogr ZEEZ

El :L E2 = D
80 D grl 80 g~r2
1fmuft
U:D d1+d2 . D= UDEOZ U L&, Dd
o &1 G2 $+$ Q d +$
grl €r2 |—'DOZEOEEO ) ' €r2
12
D= 2EL03V6E8,86110 ,i\/sec 2 0510 Amzsec
(4+j 10°m m
3
6
E, = D _ 2,951 0" A sec =3 EkV
EO 8 86|:n_0-12m2 Asec chm
’ vm
E, = D _ E, :3,33kv _ 1’11k_V
L&, &, 3 cm cm

Q = BrtA= DUA= 2,9510° 23202510 ? = 7,38010° Asse
m°

b) far isotropes Dielektrikum niie = £,(¢, =1) gilt :

x=d

= [Elk = EX Ujeqy = | EQx= EOd= 2kV
0 0
2kV _ 2kV _ 2kV
= E=
d 10mm cm
u = 2KV
)~ em
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fur geschichtetes Dieletkum mt &, =1, €., = 3qilt:
O0<x<d

U,y = [ ETix = E Ox= 3,33 [y
=15 om

U, =U gy = E1Ed1:3,33k—VED,4cm: 133kV
' cm
d <x<d

U :U(xzq)+a[E2 [dx = U, + E(Xx- d)

1,1V [0, 60m _

Ueqy =U, =U +Ey(d —d) =1,3KV + 2kV
cm =
Uy 1KV
5 geschichtetes Dielektriku
| - |
L33 i_ N . .
‘ isotropes Dielektrikum mig, =1
1+ |

y
X

|
|
|
| |
|
|
| |
d, d
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aus a)
——

0 C _Q _DUA _ &g )y LA
U U d
a}ii,a)
U Lk,
(gr)ers: 2 Dd — - E d — d =d grlg‘rz
| U 80 i+& U [Eo i+& d1“"r2-|_dz“?r1
grl £r2 grl £r2
€ ). = 1008 _ 30_ 1666
- 4[B+6[1 18
ZusatzbetrachtungC,_, = % DA‘D@ ks = €, LA £k
d d1ng + dzgr 1
Reihenshalungzweier Teilkapazitate
& &, m[jfo L&, LIA
—_ Cl II:Z — dl d2 — 80 |}B;rlg:’rZ
. Cl + CZ go |—_“"brl DA + go IE~r2 DA d1“5‘r2 + dzgr 1
dl d2

Losung zur Ubung 4.4.6/2

a) D,=D.,=¢&[E, =¢,[E, = Elz‘Z—ZDE2
1
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E, = 2U 1 én _U Dﬂ
L ¢&,+t&, L3
2
| .
U=E b+ gl
2 2 L 3
Elm'::u{l—g}:iu ~ E =2
2 3] 3 3 L
)
— \ — | —
D | E, EZ
| |
| |
0 c=2 Q= D A= DOA
U
D=D_=¢,E, = 238% - p =g [F,
L & +¢&,
2U _&¢&
— D 1= 2
? L £1+£2DAb
C =208 =g Hpbfs _p KB
L & +&, L &.,+€&, L 3

Losung zur Ubung 4.4.6/3
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D == -
E, E, E,
D,=D,=D,_,=D p =2 aus Q = ¢ DOd A
A
D=c¢[E
El = R E2 = R E3 = E
gl 82 83
.5 % L
U = [Ems = [ EOdx+ [ EOdx+ | EOdx
° 7 2V
:ElEf:+E2Ef:+E3|:J::LD3i+i+_1
3 3 3 £ £, £,
D
C, = Ug _ D [A _ 35\[] 1
LDD i + i + i i + 71 + 71
81 82 83 gl 82 83
U
Et4 = Et5 - E4 = E5 = T
D4 = £4EE4 = 84# D5 = SSEES = ESéif
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D4 =
D,
U
Qges = QA + (% :_gﬁ(£4 +£5)
L 2
Q A
C == —(g, +£
I U 2L( 4 5)
Aleg +& 3
Cges = CI + CII_I[:| 42 >+
1 + 7+ 1
&1 &5 &3
Losung zur Ubung 4.4 .8/1
a) Zusammenfassen von,C ,C und CC, = C, + % 1)
2 3
Kondensator € besitzt die ldung Q, = C, U, (2)
R e R
L og —1L__ o o l
Q, Q Q.
= - U,
C, ¢ oo “ Ul# C, # Tce
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Die Gesamtladung Q hat siclufgetelt: Q, + Q, = Q, (3)
I =0: = U, =U_(4)

Q Q C,
U = 2 =U, === Q =QF (5
! C, ¢ C, ! ec:e()
. C C C.[C U
in(3) QEFL+Q=CU,=>Q=—2—0 ="L" "0
()eC e 0 el+C1 Cl_I_Ce()

e
— ¢ (2)
(5) C.
Cf
= = U 7
mit(5)
@
C, | Q
- C4
Ue -
- Q4
c, o ¥
Q.

Serienschaltng: Q,=Q,=Q,, (8)}Ue _Q_ 0. C,+GC; 10)
Parallelschaltung Q, ,+Q,=Q (9) C, " C,G

mit (10) Q= (@Q-Q)GEL>
9) 23

C C
Q{ R EQCZ+Cs)j:QeE'Qf4QE@Cz+Cs)

273
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Q¢ 1G+C)

_ : _ Q
Q4 - C - (11)
4 GG
e 1t Yo c g
Q=0=0,7Q-Q= QI — |- 12
+4 + + 2 +

b) Energiebilanz nach (4.48/1) W = % C U?

1. Vor dem SchaltenW, = % C, U2 (13)

2. Nadh dem Schalten und déymladung:

=2 G UF + 2 G UF ()

%r_/
A B
1 cQT_Q7_1( cf o cfw 2
anloup=te R =R o LW, | =—2—0 _ (15)
2 'C? 2C, 2c|C+CG 2[fC, +C,)

nac\hf (7)

2 2 2 2
g:leuz=lc R - Q _ 1 (Qmemo] - GOGO o6
2 2 2C.\ G+ C, 2[{C, + c)
nac}:(6)
C13 mjoz . C12 T, DJOZ :U02 [ClZ |:!(C\;lﬂ-(:e)
2ffc,+C,)’ 20C,+C,) 2 (¢+c)’
U C2

=—0 17
2CC()

-/

nach (14) W, =
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U02 D C12
2 C,+C

EnergiedifferenaV, - W, = % C U2 -

— Clu 02 1_ Cl — Clu 02 D C:e
2 C,+C, 2 C+C

ist im Widerstanl R umgsetzt worden.
Zusdzfrage:Die Grofie R kommt bei der Ableitung nicht vor.
Wo bleibt die Energiediféerz, wenn R = 0?

[7]=[Rlfc] = < 505 = sec

r = 0= Umladung geschiehtin dee =0

Z':TZ% — f o o Abstrahlverlus e

Losung zur Ubung 4.4.9/1

Die Anordnung kann als Reihenschaltun
von zweil Kondensatoren aufgefasst wer

%C C

LA
C, = 5;A C, = goeéz
1 2

L=/¢,+/¢,= consi

Die anziehende Feldkraft auf die Platt
Ist in beiden Kondensatoren verschied:t
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Zzusammengeset

|FT|:|FL|_|FD|

Energienach (44.8/1)W = 1
2 C
2 2 _
Energie im Dielektrikum W, :%Elg—:% Q KZA__;[QZ L g,la\
D €02 €€ 2
2
Energie in Luft: W, -1 :l[QZ Ggl
2 C. 2 E,A
Fl={57 Fl= W) Pgra ] 102
d/, CUlde, | 277 g Al 2 gA
Fol=|WWel o tpeg L |21p @
>l dy, 2 ££.,Al 2 ££ ,A
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Losung zur Ubung 4.4.9/ 2

a) & >&,
b) &, <&
C) nein side Byp. 4.4.9/1

}Die Kraft wirkt in Richtung des kleinerea

Losung zur Ubung 4.4.9/3

E[A
a C. = ——
) G, .
c, = £h - Co
2d 2
U, = const. UB:&:&

C, C

1

Q1:Q0G(C:_;:% = Q,<Q,

= der Kondensator gibt Strom ab in der eirmgchneten Richtun
b) Die Batterie nimmt Energie auf

Losung zur Ubung 4.4.9/ 4

a) Q = conmst. Clzgo‘;—rA
ohne Dielektrkum CZ:EZIA < C,
;7
v g
"+ C,< CL=> W, > W,
1 Q°
W, = Z[F—
2 C,

Die Energie wird gréRel
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b) U

const r C< CL = W, < W

Die Energie wird kleiner

Losung zur Ubung 4.4.9/5

AseCETL02V = 10° A sec

Q,=CU,=10"

e ASEC LGV = 10° A se

Q,=C,U,=500

Parallelschaltung: C, = C, + C,
pAE T Q= Q+ Q= Q-Q
c, "o C,
\ UAB:Q;es:Q1_Q2: CuU, - C2U2:O

C. C,+C, C,+C, =

ges

Losung zur Ubung 4.4.9/6

a) Auf die geladene Kugel wird vom Feld eine Kratisgeubt
Feldenergie wird in Bewegungsenergie umgesetzt
— Feldenergie wird geringer

b) Feldenergie bleibt gleich da Spannungsquelle
"verlorené' Energie nachliefert
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Feldverzerrung= Kapazitat andert si

Losung zur Ubung 4.5 /1

a) Strom durch R: | von A nach § ,C wird auf U aufgeladen
Strom durch R: J von C nach B ,C wird auf null entladgn
Strom durch R: J von B nach § ;1= I+ ,l)

b) Da der Kondensatr C, auf die volle Spg U aufgeladen ist lie

nach Offnen des Schalters S an C keine Spg Esduaeswege

auch keine StromflieBen: | = L = L =0
c) chWw,= 1 U’ E—Iﬁ Serienshaltung
2 C,+C,

c2)W2:%U2C1 weil U, =0

c3) W, :%uzq kein Energiefluss nach de®chaten

Losung zur Ubung 4.5 /2
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a) Kondensator C besitzt die Ladur@ = C, [U; =10"° A%eCELO\/ =10° Ase

C,(G+C,)_2m
C,+C,+C, 10

Zusammenfass won C,, C, und G : C, = UF =1,6uF

% U,=U_ weil i=
1 —_ Qe r — ’
Cohu koY SR Qe Q=G
Cl . 1 e
_ C. _ (o C,
Q, = Q. U+== (Ql_ Ql)D_
Ce Ce
Q1£l+ &j = Ql' ]_Cl
e Ce
Q gl Q. 107 A sec
Q, = e = E = TE = 3,846[10°A sec
1+ 4+ 1+ =¢ 1+ =
C, C, 1

Q.=Q - Q =(10°-0,3846010°) A sec 0,6154 IDA s

6
U, = Q, _ 3,846010° Aseg _ 3,846V

c, 108 Asec
Parallelschaltung Q, = Q; + Q,
A v, Y.l Serienschiung (alle Ladungen dich)
::C Q2:Qp:Q3+Q4
AZ Q=Q=Q+Q,
Q| Uy, Q& Q,=Q,=0,615410° A sec
Csii 77C4 5
U, = 82 _ 0’6154D11«A sec_ 3077V
2 ppoe At T
U, =U, =3,846V

U,=U,+U,,=U,,=U,-U,=3,846V - 3,07M = 0,76%
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b) Energiebilanz

s ASECH #v2= g0SVAse

1.Vor dem Schalten W, :%quf :%ELO‘

2.Nach em Schalten W, :%quf +% G U2

W, :%HO'GAsecq 3,846/)° +%D 1,6 100 3,846V
(3,846V)’ . .
W, = > [2,6[10° A sec 1,920 °VAsec

AW =W - W =3,0770010° VAsec
P=1°[R= POR

W OPOR

W_R_1 -

w, R 7= W= W
AW =W+ W = W+ 4= 3V

le%: 0,6154 TOVA sec

W,= ¥ = 2,4618 IOVA sec
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