Copacdor: CAPACITANCE /,Iﬁ%
Tﬂ: —> Cﬂmmeﬂ’t M o

— Wed B depow®  olwdic chowap
— I5:’l:~'i.' &h){m%e bj _Qﬂ_mtcag %'de‘ﬂ*

1 -5

I
L |
Conalvudiom: ) Two pardld wolellie pldte eith

of g ot diffetst palie [ raterid
(2) gapa.ua.l.ﬁ'_gl by @ Ad-elloe dric U
(ﬂm ':.ﬂSU\MA"r\h resdsun  veleel s
¢

2 John magedda Fald Liws @
E)“M %ﬂ"ge d-) ‘€ Ouk, PP, WJ}

C/Pm.w“g & Copaeibrs
O b//—‘-"'_iz'li Cfﬂﬂ.f%a MMNPJQ

% e g induduin
< ) ke
-4 s

— E} Ll —{
Poloscatim



. F & 3 fF b/
dy At A WRon Switeh & 13 cUssed, Tﬂwauﬁiq:pasina
polovlial , 20 ThRate & a 'reﬂa,h-.rella &maz current, avd
c:%w%e Aap:lﬂoqhbm&dh up on tRe coapachr.

) From A to B: cﬂ\afﬂe on the capaclst couges ik
potevlial o nerense; tHRis p.d- oppsler tha @l pd(),
omg the curievl dockootes 03 the clhage increnses.

Giry At C: Now, tRe p-d. acrese 1Re capaciit becomos
wped to e supply p-d (W) No furthor  cllarge om
fow, (1=0) avd the capactor i mw»\:&ﬁacﬂmaﬂ

Usges og Gpacdor -
1- To block Direct current (DCO),

2- O tuning druihl B veceive ignal of wmotimum

Stromg i,




3~ 10 mooth the owpuk Nom o reckBers cirwit e
W Yeduce Sipplos.

- ”Fre_mpomrxﬁ eneray / Povaeh  ASUALL.

5- I Ume deloy circuis-

6~ Fox Surge protection.

T~ % ogsctllabor  civuad ts produce dbchical oscillfations.

ISC-Q\G?I ' O s A S
"\'?\mga?\ O\ Cﬂ‘ﬂﬂﬂ* ﬁ= —-:-— SPDT

A

4 T

m&ﬁ% A M

_;‘_d:}tt'} o g Jﬂ“} @

ey [
= #
&Xﬂ = o E‘{:
oL

[,

Vi VA

XY




LC)W%Q mn o plalr ﬂf) ( P-d. encvors pnv-ﬂnlp&m)

A o<V

a =C\N

I c. &
Rraounk e-g o@uﬁﬁ doed oo pllz B
Cﬂfhﬂm pet unk  p-d. ocrose pollel plly
P-S Lesdon -
Unds :  Faad (F) 1 Faved = T

Deperdone: C - SR £ = @8Cx1D Fm'
' 3: ? A~ Swﬂ'aa:{auaj

dh~ Sepavalod Y, pnud
oele

Combai nedign 33[2 Copaciors:-
oy Sevies C—E!bemo&:m

"
ol £ w
d b
g E j | EH ’Iig
i n
B #

@ 0,
" v,_ v, O®

cE-h‘:;"c:l. >4

C«hﬂw_‘%g: Gome cPoxge a ol Copacdar
QA = 3\ = Q,,_ s Q.?
o-d Jvalige: Ry KidleRpi ssod b (€1W]

N = '\t +"Ulg_+ U?.




Tolal Copopdonge :  ecreste

V. = '\rt'i' \IL'*' \I'.l
Rk 8=V V= 8

C.
B o 8,8 .6
Ce: " Cy Cs
Q.8.8.4 fwﬁ
- et ke Condfoalis.
-."'_.. [ l' --"vrl -'r'-L-
e e, S 4

u L9
._'l._.. = L 4 L
Cr < <2
Ao ¥ Cr = GG
CT- Q[C'}. C',"'t-CL
e, Talill. Gl . Podwet o Gpackiy
b Poradlel Cavoinedion: %Ta:? |
a, | |f -
56y atCigt
= | -_'.lﬁ S€
- ;; -




Chﬁf%@: DI‘QF@-TE& i \:.ek Qgp;a;_l Cc?_‘ﬂ’]‘)
9\ = @1 Q'}. & ; @;
P-d. [yl : Same oy Kirchofft  gecod b
Von N os iy = \{2
TM Co(:ac,jam&; Dneveotr
| QA = @'4 + 8 o A
&y o BN 0% 6%
CN = CN 4 GV + GV (VeVete)

C—«l-'."_ cﬂ—'l._"‘: Q'ﬁ."rc-_g

Nek:. For n- idedicoll copactocs ool of

Copacidy C.
Sevied Combirelen Poyellol combinalin,
C‘T: % CT: nc
go«g—". WOI'hlnﬂ U’M acets (0N Cﬂ'm.}n'f‘.-.
. /"ﬁf"-ﬂnchﬂ.
" z@_): a ?;ﬁ \ Gy — il
33 - R "I oot
1 B, -
M "
| L
l’ f‘“f"j
M\
Wy o
A & Re maginue pod .
ok d W
sl ood e b veadsun Dk b0 polld pOly G v



Note :

Seriess Combinalion Parollof  combivalia,

ij&hﬂfw shred on

Jove conmected W

.| Cha AL capacihors SR 2uel P’ ote in Hhe dame
TBQ Qﬂm.ﬂhe Aolis as tHow patloney

"€ 8,:6,:6,=0:C:G

P.-ds. acroee Ha copacihors ‘
2. p.d.|Me different depondive Apn P-d- acvess ok pacpt

nelaas -6 v Y CY & &
iﬁq—;tqgm ﬁnlfhhﬂp-d- i
Expreggion for tahal Cgpacleamee | Expression for tatal
3. T‘M&h b girvdal B fesishie ™ | copoclamy, B Rimlot T
. 2 Pava el . TSANE v SRVieL

Q) A number of Copoedst @k Aoving o b
&% LRuF , 25v ate owalable. %Mw% can-:gla‘a
o o Coebindel 20 ou T geb o fetad cqmatyef

) UBUF owroes & SoV Soure. Gre S+ M2

& I
& g

| |
I |

Soy

l===

h) T2UF owoie o 25V 20ure.

i |
| | — |

e [




n[hiﬂm"‘“&'
N 6 (a) (i) Define the capacitance of a parallel plate capacitor. C_ = a
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(b) A student has available fSur capacitors, each of capacitance 24 uF.

The capacitors are connected as shown in Fig. 6.1.

[y
I
xe 1|
C‘_E uF il E4pF :: -
{
Vo l | {w B
Cy
Fig. 6.1

Calculate the combined capacitance between the terminals X and Y.

Mtljﬂlwcam.&m%ﬁﬂ "
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Y & o & Copa M 21 D oy, 2
Caay = "—;"" = BAF
C‘*&: & & Loy 2U & ¢
capacitance = ................ 2"2"”\": ................. F [2]
Total: 7]
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has a capacitance of 8.0uF.
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6 (a) (i) Define the capacitance of a parallel plate capacitor. C e @

(b) A student has available thrnu capamtﬂrs each of capacitance 12 uF.

Draw diagrams, one in each case, to show how the student connects the capacitors to give a

combined capacitance between the terminals of;

x

Cre 6+ 12
O O
< 121 F
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(i) 8uF.
- QW) (D oeg
24412 3¢
[2U¢ C = BUF
o 24 UF H O ‘
(1]

[Total: 7]



E m@{ﬁ (a) Explain what is meant by the capacitance of a parallel plate capacitor.
1 C= 8
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(b) Three parallel plate capacitors each have a capacitance of 6.0 uF.

Draw circuit diagrams, one in each case, to show how the capacitors may be connected
together to give a combined capacitance of

) 90uF, two w Seriet, i poavalld with e otfa

[1)
@) 40uF two im parallel crvmected T oo W evteg

[1]

(c) Two capacitors of capacitances 3.0uF and 2.0uF are connected in series with a battery of
electromotive force (e.m.i.) 8.0V, as shown in Fig. 6.1.

3.0uF 2.0uF

=
Fig. 6.1
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(i) Calculate the combined capacitance of the capacitors.

.._I.._. Lok -l‘_."'E, S 7 J.._. oL
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~ 1'*2.94.{;6
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capacitance = ......... TR o 4
(ii) Use your answer in (i) to determine, for the capacitor of capacitance 3.0 uF,

1. the charge on one plate of the capacitor,

Az CV
A = L\rlxirﬁé’)(‘@“@)
- C]*E:TEIEEC,

charge = ...

2. the energy stored in the capacitor.

2 C
:
o f(qréxtﬂ )
2~ 3.p%10 8
energy = \'5‘{){“]‘ O R |
[4]

[Total: 10]
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5 A capacitor C is charged using a supply of e.m.f. 8.0V. It is then discharged through a

resistor R.
The circuit is shown in Fig. 5.1.

Lo

Fig. 5.1

The variation with time t of the potential difference V across the resistor R during the
discharge of the capacitor is shown in Fig. 5.2.

r mmEm
\'I
VIV
6 g
N Va \,
N V- 8
4 snsm |
:_ N |
V=29V R |
s T hn,_ 1]
- B S T
0 HH |
0 0.5 1.0 15 2.0
tis
Fig. 5.2

(a) During the first 1.0s of the discharge of the capacitor, 0.13J of energy is transferred to
the resistor R.
Show that the capacitance of the capacitor C is 4500 pF.

Loss. § Shored ereeyy = L Loy
B- 12 ::%ﬂﬂi%ﬁ—@ﬁﬂ
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(b) Some capacitors, each of capacitance 4500 pF with a maximum working voltage of 6V,
are available.

Draw an arrangement of these capacitors that could provide a total capacitance of
4500 pF for use in the circuit of Fig. 5.1.
Cexieh

el
Coz —
T~ N
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5 (a) State one function of capacitors in simple circuits. A—E{ Q_A{l& dﬂ‘f\q a
W 1
(b) A capacitor is charged to a potential difference of 15V and then connected in series with
a switch, a resistor of resistance 12k€2 and a sensitive ammeter, as shown in Fig. 5.1.
12 k()
®
Fig. 5.1
The switch is closed and the variation with time t of the current /in the circuit is shown in
Fig. 5.2.
1.5 I ! ? :
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o e T P A TR
0 125 5 10 15 'I:HE 20
Fig. 5.2 T- I, efc
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(i) State the relation between the current in a circuit and the charge that passes a
point in the circuit. I_ Q

e

]

(ii) The area below the graph line of Fig. 5.2 represents charge.
Use Fig. 5.2 to determine the initial charge stored in the capacitor.

| end awen = 28 &mall boxd = (0-2€)(r28) = 016X10°C.

w AR o TN
15U sl ooras, ==

b
Tl Bes. W e = lkx7:Uus 2)-Uem

o lent ares vepfagevlt = (21 L{)(a;sg)
= R.3Ux 0

charge:ggg%pc [4]

(iii) Initially, the potential difference across the capacitor was 15V.
Calculate the capacitance of the capacitor.

Ble CV
2222 x\6b = (C) (1S)

~§
C - 222.L4 %10

LY

capacitance =Q'2'?-’ uF [2]

(c) The capacitor in (b) discharges one half of its initial energy. Calculate the new potential
difference across the capacitor.

E‘Emﬂa ew&&x Canb\}pu - (’Tia;fﬂnw enevg4 )
TR 7

l : . |225
3—_(153 = V= T

potential difference =..........00 ..o e

Examiners
Lisg
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4 (a) Define capacitance. C _ Cf/ For
R — Exarminer's

-f1]
(b) An isolated metal sphere has a radius r. When charged to a potential V, the charge on
the sphere is qg.
The charge may be considered to act as a point charge at the centre of the sphere.
(i) State an expression, in terms of rand g, for the potential V of the sphere.

th LUTE ( ﬂ:.) | . |

(i) This isolated sphere has capacitance. Use your answers in (a) and (b)(i) to show
that the capacitance of the sphere is proportional to its radius.

gi'ﬂCQ N 2 Y

e

C
E’E‘) (AP iSen
C - URE %
c - (Coskedd) X

C k% [1]

(e) The sphere in (b) has a capacitance of 6.8 pF and is charged to a potential of 220V.
Calculate

(i) the radius of the sphere,

C- UREA
=
- LN Ea
=
2 é, 8 A LD =
(3 1W)(8-BS X0 )

§]

1%

-2
radius = QHXID m [3]

© UCLES 2010 9702/41/0/NMO
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(ii) the charge, in coulomb, on the sphere.
a-: Cv
~]
- ( 6 BX1o IDCE?-J)
. L Uqbx ]

charge = I"’E\.F'){lﬂ C [1]

(d) A second uncharged metal sphere is brought up to the sphere in (c) so that they touch.
The combined capacitance of the two spheres is 18pF

Calculate

(i) the potential of the two spheres,

Tolal C«G\ﬁt{%‘? \;n[leie connedlim = Tokd coo«ﬁ’ a{ﬁ\ connecls,
|'§Xluﬁq = Q
\- € H\Eq & B
'S ®\o = Q@M;‘l)\(
'\r ~ 83'3

potential = ....ccvivii e VO[]

(if) the change in the total energy stored on the spheres when they touch.

AE = By ~ K A
= Llcl\f; — -%—__ %
~12
—;-_-Q‘E}: 1311)(‘32-25_ = % (6:8% 10 )(22"3_

. - Lo2x1'3

change = lrﬂ)_?(lﬂ J [3]
— W2 Si‘aﬂ Chowl toe Rose %
APy
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