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Unit 4: Capacitors

Unit 4: Capacitors

ClEiCal) sday) ) Bas gl

LSl rdayl ) Bas gl

Capacitor is a device that stores ....

weee (AT a0k Jlg g2 KAl

electric potential energy only
Jaith Al g ) puda gl Al

electric charge only
Lt 4l g <l) ddaid)

charge and electric potential energy
Al ) puda o) A8l 5 Ada il

electric potential

sl agad)

Which of the following is a circuit symbol
for a capacitor?

iSall Gy ) pad AN 3 ga M e Say o

—G—

S

—I

—AAA—

Which of the following is a circuit symbol

for a AC source?

Dl Jsaa ey () e AU 5 gl (e ey gl

T glitall

S

—

—®-

— A

4

According to the figure: A parallel-plate
capacitor in a vacuum consists of two conducting
plates, each of which has an area A and is
charged with two opposite charges and separated

EIAY (A ol (g ) gie i ; JLa Tad
A daliua Lagia J! (plia ga (o gl (o G 9S0
Ly Jualiy (piauslata ity Laglandi al g

. d A2lesa

by a distance d.
If the two plates are brought closer together,

what is the change in both the magnitudes of the
electric field between the plates and the fringe

L c(oanal) Lagudany Cya (oo sl a5 313
O o) Jiaall (g Jlaa ¢y IS o il
)l die (Al gl Jlaadl g G o)

field?
The electric field The fringe field
between the plates die Al sl Jlad)
O sl O (ol S Jlaall il kY
Increase Increase
KIKBY A
Decrease Decrease
Remain the same Decrease
S LS Ay Ju
Decrease Remain the same
Ji S s Ay
alile s gl (ya U guaii ¥ 1 4l 38 i gl 3LB
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If the area of the plates of a parallel capacitor
C is doubled and the distance between them is

reduced by half. What is the new capacitance?

) s e A ol AS yidial) dalocal) sl 13}
Lagiy Alaldl) d8lucal) culd g C Al (paa ol1)
Soaaal) CaiCall Ao lala Lo, ciialill

4C C

C/4 C2

6

A single parallel plate capacitor is constructed

from two plates that have different areas. If this

capacitor is initially uncharged and then
connected to a battery, how will the amount of

charge on the big plate compare to the amount

of charge on the small plate?

Crliie Cran ol (o (35S (i oll) (g ) g i
A B o gadia e daluall B
M\L}ASO*OJGc%J&ﬁdM\dMﬂ&
fopaslll e

A larger plate has more charge

S A Al SY) 7 gl Jany

A smaller plate has more charge

S) Aad Al JBY) 7 gl Jany

g5 A (Ulliaa o ()l gleaia Gl o sll) Jaay

The two plates have charges that are equal and different in sign

g5l (a9 Ol gladia Gl (la ol Jaay

The two plates have charges that are equal and same sign

7

A parallel plate capacitor is made of two
circular thin plates of radius 15 cm
separated by 2.5 mm of air. If they are
charged to a potential difference of 22 V,
what is the charge on each plate?

iaad (53 G 8l (e 098 (sl (g ) e S
2.5 mm 48l Legin Jualliy 15cm Legia DSl
S 56 (e

22V 33 (A i) (i vie

Sz o JS o dadd) j)ata L

22nC | 7.0nC

5.5nC | 1.8nC
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8 =z
According to the parallel plate capacitor in il 13) 1 JSA) A cpa gl (5 ) gia CiiSall Lad g
the figure: (C=1.77 x10712F) (4 = 0.02m?)
If (A =0.02m?) and (C = 1.77 X 1071%F) d ddlual) jiaia La
what is the distance d?
0.10m| 0.25m | 0.30m | 1.15m
* ’ I.
9 =z =
The figure shows a charged capacitor. ol £ saxa Lo U gadia LifiSa JSEN (0 oy
What is the net charge on the =T fiSal) A gl e ddsl) dal)
capacitor?
(+q) + (-q) =0 +ql + -9/ = 0 gl +lql=2¢] G +(p=2q
10
Suppose you charge a parallel plate Ca gl (53 gia iSa ua.du Caad Sl (i B
capacitor using a battery and then remove Sl J b g g Ul il )l Ay Uy aladdiuly
the battery, isolating the capacitor and CF Iy Sl gl ey cuad 2l U gadia 4S i g
leaving it charged. You then move the plates el Laguany
of the capacitor farther apart. The potential sl O 2l 38 Ll |k il
difference between the plates will
Increase Decrease Stay the same Not be determinable
KIKBT Ja Ll uﬁ.\,j odaal San Y

11

Suppose you have a parallel plate
capacitor with area A and plate
separation d, but space constraints on a
circuit board force you to reduce the area
of the capacitor by a factor of 2.

What do you have to do to compensate
and retain the same value of the
capacitance?

(e S dalua G sl (5 ) e WiSa dlial ) ia si8)
dasl) daluse jua oS! f Alas Lagiy Sl 4 gl
& o 8, Lo Jua g (Al

ciall) a8y cifial) Al Jul85

dacd) dad Jo Bliald) g (o gaill Aled liCe; )3
lgds

dle cilS La i M) g 8245 chaill ) g S8
increase d by a factor of 2 reduce d by a factor of 2
Jiai 4 N d 535 2N N d Sk
increase d by a factor of 4 reduce d by a factor of 4
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A parallel plate capacitor of capacitance C has
plates of area A with distance d between them.
When the capacitor is connected to a battery
supplying potential difference V; it has a charge
of magnitude Q on its plates. While the
capacitor is connected to the battery,

the distance between the plates is decreased by a
factor of 3. The magnitude of the charge on the
plates and the capacitance will then be ...

A & g Al gC A Cpa sl (g 5) gia LiliSa
Ay ey LSl Juua 58 die Lagh  ABlsa s
o0 W ke Lindiagdl (58 1 g G4 A4
IS oty ¢y jUally CiiSal) s 55 # LT A !
Al ARy cpa gl Adlusal)
M\j%ﬂ\&&@\)\ﬁa ¢ S LA

c Q Q
—_ = 3C,—
3'3 3

3C,30Q C
— 5
3 Q

13

Simple circuit used for charging and
discharging a capacitor. Which of the
following statements is/are true?

I. The capacitor charges when switch is at a
I1. The capacitor charges when switch is at b

IV. The capacitor discharges when switch is
athb

C”Lusi. = é“j‘)ﬁ‘sd : e..' i 4 - .st‘J
Sdaaia 4 il jlad)

II1. The capacitor discharges when switch is | g 4adil) die zUdal) ¢ oS4 Ladie CiiSal) § iy
ata b 4daill) sie zUikall ¢ oS4 Latie CifiSal) £ iy

[ la

b

+
V=

sie Ukl (18 Ladie CEal) padialy ]
q adaiil)
b ais zUdal) 68 Latie (i) caddialy T
JI1
JV
IT and 111 Il and IV
I and 111 ITand IV

14

The distance between the plates of a parallel
plate capacitor is reduced

by half and the area of the plates is doubled.
What happens to the capacitance?

Lﬁsj‘\,h ~:¢s ‘;AJSO#:\AM\ BT
sl Aaloce Cie LT g Ciualll faiay o gl
Sl daasy 13l

challl jalay (L84 il e gl sl e lat S 9 AL
It is reduced by half It quadruples. | It doubles. It remains unchanged.
alile s gl (ya U guaii ¥ 4 il 58 i ghat 518
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Which of the following is (are) proportional to

the capacitance of a parallel plate capacitor?

) sia CEiSa Ao aa L gl oy Ay Laa 6l
SO lll

O sl C agal) (38 Juaga g 1 IS B A JAal) Aiail)
the potential difference between the two | the charge stored on each conducting plate
plates
z 88 JS dalua sl s Alialdll ddlucal)
the area of each plate the separation distance between the plates

16

A parallel plate capacitor is connected to a

battery for charging. After some time, while the

battery is still connected to the capacitor, the

distance between the capacitor plates is doubled.

Which of the following is (are) true?

Ol 4 e Jua ga G 5l (5 3) g iiSa
Ay el 0135 Y Lady B gl (lamy 500 a9
A9 O Adlical) e it (ifiKally Ala ga
) )

Sdaaa 40U ¢ jlal) Lﬁ‘

Ol G o) e gl 38 iy Y
The potential difference across the plates

aail) ) (Al Jaal) aiddy
The electric field between the plates is
halved.

does not change.
G oll) o ddaldl) it
The charge on the plates does not change

el ) Al g3 (3,8 iy
The potential difference of the battery is
halved.

17

A parallel plate capacitor with a dielectric

filling the volume between its plates is charged.

The charge is

b 2930 Cansll) (55 gia S (i
Ao G aaald) Slay Al S
O9S5 Adaldd)

gl Joladl A9 Cua sl e JS e A G

stored both on the plates and in the dielectric.

stored on the plates.

i gl Jolad) e 4
stored on the dielectric.

18

A parallel plate capacitor is connected to a
battery. As the plates are moved farther
apart, what happens to each of the
following?

a) the potential difference across the plates
b) the charge on the plates

¢) the electric field between the plates

G sl Ay aie 4 e Jeaga (sl (6 ) s i
b Laa JSI St 13la clguiany 0

G sll) G gl 38 (a

Cpaslll e ASai (b

O sl G (Al sl Jaadl (e
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A capacitor stores charge Q at a potential e AV 3¢ (38 vie Q dad iiSal) ¢33y
difference AV. What happens if the voltage i) o gakaal) sgal) Cis bt 1) diaay
applied to the capacitor by a battery is doubled AV (A 4yl Ao g
to 2AV?

The capacitance decreases to half its initial value, and the charge remains the same

oA LS Ladd) A5 (Ciuail) ) ded) (addls

The capacitance and the charge both decrease to half their initial values

chall ) Aindl) s And S

The capacitance and the charge both double

dialll) g dand) sl

The capacitance remains the same, and the charge doubles 4iadll ielatiy o LS dacd) s

20

A 4.00 pF parallel plate capacitor has a
potential difference of 10.0 V

across it. The plates are 3.00 mm apart,
and the space between them

contains air.

a) What is the charge on the capacitor?

b) What is the area of the plates?

3> (38499 4.00 pF 4ina Cpa sl 531 s BiSa
10.0 Vi
Lagly A8lusal) (5 9a 43,00 mm ¢ A2l Gl sll) 22y

AR
fiisall Jo daddl L (a

0 slll daluws L (b

aSile s pllua cya U gaul Y
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The circuit below contains a battery and
two capacitors with the same
capacitance. If the switch was closed in
(a) for a period of time then it was
closed in (b), What is correct about the
charge of each of the capacitors after
the switch is closed in (b)?

i g Ay Uy (5 g3 olia) Auily gl B il
@Mﬁ.@j\.\cw\éﬁ aly ‘M\gé.gﬁgm
o Abua gy ABE o3y o8 a3l (pa B 38 (1) Adaal
Cra IS Dl Aol s b Laa (s, (b) Adalll)
f(b) kil & FUdal) GOS) day (pdical)

.|.

[
|
I\lﬁ

qd1 =9, =0

q1 =9, *#0

q. =0 q; + 0

q,+ 0 q; =0

22

According to the figure, a parallel plate
capacitor in vacuum consists of two
conducting plates, each having

area A and opposite charges, separated
by a distance d. If the electric potential
difference between the two plates of the
capacitor is (20.0V). What is electric
potential difference between the two

equal to (0.5d)?

plates; when the distance between them is

E1081 (A Cpa olll (g 3) gia iliSa (JSEL 88 g

¢ Adalusa Lagla J1 (alia ga Ca gl (e 0550
>3 O gl @8 S 1) g Al

Ox ) 38 e Led (20.0V) i)
(0.5d) Lagin ddlusal) sl Ladis ¢y ol

ov 10V 20V 40V

aSile s pllua cya U gaul Y
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A capacitor consists of two parallel plates,
but one of them can move relative to the
other as shown in the figure. Air fills the
space between the plates, and the
capacitance is 32.0 pF when the separation
between plates is d = 0.500 cm.

a) A battery supplying a potential
difference V'=9.00 V is connected to

the plates. What is the charge distribution,
o, on the left plate? What are

the capacitance, (', and the charge
distribution, o, when d is changed to

0.250 cm?

b) With d = 0.500 cm, the battery is
disconnected from the plates. The plates
are then moved so that d = 0.250 cm.
What is the potential difference V,
between the plates?

oAl O Ofa 081 el g5 a8l (a i (55
My JSil) b i ga s LS AY) () Lisaai Lab aa]
Laaie 32,0 pFaacd) &5 «cpa sll) G Aalcal) ¢) 5l
d =0.500 cm 0> sl G Jualdll (5 gl
V= iy 38 A5 4 M cpaslilh Jags (a
9.00 V
¢ o) 7 sl o g Adadd) 2yt La
) d 85 Lasis gdiadd) &y ) gy Clad) La
€0.250 cm

v

d—
-t N
B

Ce Ay dad) clad d = (0.500 cm <SS Lasis (b
d= Ablaal) gaatl sl & as o ol
0.250 cm

Soma sl (o Vagall (34 L

aSile s pllua cya U gaul Y
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Ol LBl gl (38 S (lal) pet 1 54l
The graph shows changes in potential difference and electric charge for
two capacitors

36 4
30
q 24 C.
@ Ci
'j' 18
g 12 —
S ,/
< 6
= L~
@]

3.0 6.0 9.0 12.0 15.0
Potential difference (V)3 &2
A- What is the charge for C;and C; when the potential difference is 8.0V?
8.0V Lagia IS (o ol G 3l (38 068 Lasie € CiiSal) Liadi g € iiSal) Al )aka La

B- Find the capacitance of the capacitor C;
C, iiSall Al o<l Aol i)

alile s il (o U geali Y 9 il 5ub i ghat 5L
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LSl rdayl ) Bas gl
ClEiCal) sday) ) Bas gl

Capacitor is a device that stores ....

weee (AT a0k Jlg g2 KAl

electric potential energy only
Jaith Al g ) puda gl Al

electric charge only
Lt 4l g <l) ddaid)

charge and electric potential energy
4l Sl auda gl A8 g Lia il

electric potential

sl agad)

Which of the following is a circuit symbol
for a capacitor?

CiSal) Jay ) i AN 3 ga ) (e 4 sl

—G—

S

—AAA—

-

Which of the following is a circuit symbol
for a AC source?

DLl Jaaa ey ) et A G gad) (e Jay )
T gliiall

—

S

— A

—®-

According to the figure: A parallel-plate
plates, each of which has an area A and is

by a distance d.
If the two plates are brought closer together,

capacitor in a vacuum consists of two conducting

charged with two opposite charges and separated

what is the change in both the magnitudes of the
electric field between the plates and the fringe

1A B Can sl (g 3l gia LifiSa 1 JREl LB g
A Aalua Lagla JSI (ilia ga Cpa gl (1 (19S5
Lol Juallly (fiuuslatia (pflindy Lagliad ol g

. d Alea

La gl Laguaany (o (ol g 8 a3 13|
O AN el (g 0ka ¢ JS o il
9 ) wie il gl Jlaall g s ol

field? _
Jderre , Qommwn (Do The electric field The fringe field
y between the plates die Al sl Jlad)
G sl O ol S Jlaall i kY
Increase Increase
KB A
Decrease Decrease
Remain the same Decrease
S LS Ay Ji
Decrease Remain the same
Ju - S s Ay
Qs
<eBs .
L

1 Al 5 i ghab 5L
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If the area of the plates of a parallel capacitoi 6. e e (o ol AS idial) dalucal i Liad 1)

C is doubled and the distance between them is Lagla ALaldl) Ailucal) Bl g C Al Cppa sl

reduced by half. What is the new capacitance? Bagaal) Ciikal) A )aa L, Ciiaill
4C C C/4 C/2

C-= ifd‘_ C - e QN 4 e A
d &y &) ¢

T

It

6
A single parallel plate capacitor is constructed Crliie Cran ol (o (35S (i oll) (g ) g i
from two plates that have different areas. If this Al A gaidia i dalual)
capacitor is initially uncharged and then Aal) das cpy B A e KAl Juua 5 aie
connected to a battery, how will the amount of T sll) Ao
charge on the big plate compare to the amount
of charge on the small plate?

A larger plate has more charge  :S) 4dad daluwa S 7 sl Josy

A smaller plate has more charge S) ddadi dabeea J8Y) 7 6l Jany
8,9 g o QAL p Gl gl (liiad claoll) Jaay

The two plates have charges that are equal and different in sign

g5l (a9 Ol gladia Gl (la ol Jaay
The two plates have charges that are equal and same sign

7 /—\

A parallel plate capacitor is made of two da (o A3 Fs o) (e G 9S G oll) (6 3) sia AiSa
circular thin plates of radius 15 ¢cm 2.5 mm Lagin Jualliy 15cm Lagia S jhad
separated by 2.5 mm of air. If they are T sl
charged to a potential difference of 22 V, 22V 3 Gk a-f\fss-d\ O i
what is the charge on each plate? S JS Ao adaddl ke Le

22nC | 7.0nC (5.5n0) | 1.8nC
= D"Em C d h | %G b\-
_.-3 — \I =

d = 9-‘5\(\0 w Az 2

AN = 22V 9 _ gorexo x(e:15)

q -9 22 - 2-5 xlc” ®

aile s gellua ¢pa Uguai ¥ 2‘%:
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According to the parallel plate capacitor in
the figure:

If (A =0.02m?) and (C = 1.77 X 1071%F)
what is the distance d?

CalS 13 5 JSEY B cpa o) (631 sla ISl B8 g
(C=1.77x1071%2F) 3(A = 0.02m?)
¢d A8lwal) laka La

A

.10m) 0.25m | 0.30m | 1.15m

C = E=h

~\Z
8-85xlc *o0-02

T
d -
> 4 L3362 =
d
CL: o-lo w»

9 Z =
The figure shows a charged capacitor. ol £ saxa Lo U gadia LifiSa JSEN (0 oy
What is the net charge on the =T Al UA o e ddsl) Adai)
capacitor? +9 + (- C{/)

) + () =0] gl + |-q| = gl +1-ql=2g] )+ (q)=2q
10

Suppose you charge a parallel plate
capacitor using a battery and then remove

S JJan caad g oy ladd) 3 Al 4 Uy aladiialy

the battery, isolating the capacitor and : b Aol Aty Cuad 2 Ugadia 45 i g
leaving it charged. You then move the plates | —% 9 el G,
of the capacitor farther apart. The potential do C eopn sl o e @8 e Ty N
difference between the plates will o =—j\L.,+
Cncreas) Decrease Stay the same Not be determinable
34 3 Ja (LA (A oduaad Say Y

11

Suppose you have a parallel plate
capacitor with area A and plate
separation d, but space constraints on a
circuit board force you to reduce the area
of the capacitor by a factor of 2.

(e S dalua G sl (5 ) e WiSa dlial ) ia si8)
da sl dabsa jia (81 Ablse Lagl Jualif 4n !
S @y 5 Lle Jua g A

ciall) a8y cifial) Al Jul85

dacd) dad Jo Blial) g (5 el Ad oie, )il

What do you have to do to compensate ~_ .. Tlgoadl
and retail}; the same value of ths oy e C = i"gf—\"—\z
capacitance? { -
ade s ba M ) 3445 ciall) ) g Julis
increase d by a factor of 2 reduce d by a factor of 2
Jial 4 M d 8345 G N d S
increase d by a factor of 4 reduce d by a factor of 4
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A parallel plate capacitor of capacitance C has
plates of area A with distance d between them.
When the capacitor is connected to a battery
supplying potential difference V; it has a charge
of magnitude Q on its plates. While the
capacitor is connected to the battery,

the distance between the plates is decreased by a
factor of 3. The magnitude of the charge on the

A & gl Aalusa 9C Al Cppa sl (g 3) g iiSa
A ke Lindi 43N (168 1 34> 38 A
JoliS oy M.JJMU i€l Jua ¢ ;m\:.qaj
LSall) gJaSas Cpa gll) s ABLaall

Jaad)y cun sl o Ladl) B oo Gaie

plates and the capacitance will then be ... T
C Q Q 3C,3Q C
3'3 3¢, 3 _ 3 3@
3 qﬂT 3
e = Mo < b 3C

AN G

_AT% 2Q

13

Simple circuit used for charging and
discharging a capacitor. Which of the
following statements is/are true?

I. The capacitor charges when switch is at a
I1. The capacitor charges when switch is at b
III. The capacitor discharges when switch is
ata

IV. The capacitor discharges when switch is
ath

LB

sie Uk (6 Lesie G cadialy ]
L—g Aaal)
AR b tie pUkal) (68 Latie CifCal) cadialy T
Xa il die FUdall ¢ o< Ladie Ciial) £ 8 ITI
ki) die FULL) 0 9S) Leie Sl £ 44 TV

C”Lusi. = é“j‘)ﬁ‘sd : e..' i 4 - .st‘J
Sdaaia 4 il jlad)

l(l
b

IT and III IT and IV
S —
I and ITI Tand IV)

14

The distance between the plates of a parallel
plate capacitor is reduced

Lﬁsj‘\,h ~:¢s ‘;AJSO#:\AM\ BT
sl Aaloce Cie LT g Cieall) faiay o gl
Sl daasy 13l

by half and the area of the plates is doubled. 2
What happens to the capacitance? C-= o p\T 2 N
i IO~
A z
Ciaill jlabay (adAt .l e usm) e Lt RS 9 A
It is reduced by half uadruples?| It doubles. It remains unchanged.
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Which of the following is (are) proportional to
the capacitance of a parallel plate capacitor?

65 e iiSa dau 2a Ll iy (A Laa o)

d-= EEB T ol

O sl O gl (38
the potential difference between the two
plates

Juasa 7 8l JS B 4 ja Ladl

the charge stored on each conducting plate

g s ds ol
the area of each plate

sl s Alialdll ddlucal)
the separation distance between the plates

16

A parallel plate capacitor is connected to a

battery for charging. After some time, while the
battery is still connected to the capacitor, the
distance between the capacitor plates is doubled.

Whigh of the foloyving is (are) true?| C=£&=
_f. j: E - = —\;__ Az

Ol A g Jus sa Cpa gl (g 3) e S
A el I35 Laiy B gl Glamy g0 2 g
> 9 O ABluial) culielia (ciially dla ga

AV (i)
<....a_‘..L' df‘i‘ % Sdaaa 40U ¢ jlal) Lﬁ‘
medde ¥ owed s E

LGl G o e 3l G R Y
The potential difference across the plates

& liall) ) il 48l Jlaal) (il
The electric field between the plates is
halved.

does not change.
Kool o Ladl) i
The charge on the plates does not change

JKiail) ) 4 ) sga (34 palld,
The potential difference of the battery is
halved.

17

A parallel plate capacitor with a dielectric

filling the volume between its plates is charged.

The charge is

b 2930 Cansll) (55 gia S (i
Ao G aaald) Slay Al S
G585 Adal)

gl Joladl A9 Cua sl e JS e A G

stored both on the plates and in the dielectric.

Caoll e Djaa
stored on the plates.

i gl Jolad) e 4
stored on the dielectric.

18

A parallel plate capacitor is connected to a
battery. As the plates are moved farther
apart, what happens to each of the
following?

a) the potential difference across the plates
b) the charge on the plates

¢) the electric field between the plates

sl el wie & Ua a9 (n o) (6 ) g i
S Laa JST Eitais 13la clguiany 0

B all G 3l G4 (a

d=r Gl e sl (b

Jas G sl O (gl Jlaadl (c

A icz_cf:l'

— %U
LC - c’. ’T‘ AVsi2

N &I

VE-= 5
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A capacitor stores charge Q at a potential
difference AV. What happens if the voltage
applied to the capacitor by a battery is doubled
to 2AV?

M AV 32 38 dis Q Ak ifiSall ¢33y
A e el 3 CisLs 13) diaay
C s 2 2AV uj‘ aﬁ)w’ ;\-hu\ﬁ

The capacitance decreases to half its initial value, and the charge remains the same

X h LS L) i g ccdualll ) dacad) (835

The capacitance and the charge both decrease to half their initial values

X dialll ) sl g dad) J&5

The capacitance and the charge both double

K addl g dad) die Ly

~

The capacitance remains the same, and the charge doubleg” “iail) cicliatiy o LeS dacd) i

20

A 4.00 pF parallel plate capacitor has a

3> (38499 4.00 pF 4ina Cpa sl 531 s BiSa

potential difference of 10.0 V 10.0 Vi
across it. The plates are 3.00 mm apart, Lagi Adlusall (5 915 43,00 mm ¢ Adluca Gl sll) 3
and the space between them Slop e

contains air.
a) What is the charge on the capacitor?

C = l+-°° X \O_W"F

/\W=\oV
d= 2X163m

b) What is the area of the plates?

fiisall Jo daddl L (a

C- ¥
AV

4o C A = BT xo
_ e
B ;b‘m, p<

c ¢ ) 9w sll) dabusa La (b
- d

6\ 23510 kA
2 x\o2

A< -Bng® w
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The circuit below contains a battery and
two capacitors with the same

i g Ay Uy (g ga olia) Auily gl 8 30l
o A gy Udal) BI8 al cdad) ‘é ¢ glucia

capacitance. If the switch was closed in o Adaa gy ABLS ATy A% (a3l (e 5 Al (a) Akadl)
(a) for a period of time then it was Cra JS Adadd Apdly sua L Laa g} (b) Adadil)

closed in (b), What is correct about the
charge of each of the capacitors after
the switch is closed in (b)?

f(b) kil & FUdal) GOS) day (pdical)

A—=a=w C, qd1 =9, =0
l b— :
_Z" (l:f‘/ CL q1=q2¢0
—+ — O
V= = C, =cCc - ‘ q. =0 q; =0
q,+ 0 q; =0

22

According to the figure, a parallel plate
capacitor in vacuum consists of two
conducting plates, each having

area A and opposite charges, separated
by a distance d. If the electric potential
difference between the two plates of the
capacitor is (20.0V). What is electric
potential difference between the two
plates; when the distance between them is
equal to (0.5d)?

E1081 (A Cpa olll (g 3) gia iliSa (JSEL 88 g

¢ Adalusa Lagla J1 (alia ga Ca gl (e 0550

Lagri Juall (ialidatia (i dy Lagind ot g

>3 O gl @8 S 1) g Al

Ox ) 38 e Led (20.0V) iisal)

(0.5d) Lagin ddlusal) sl Ladis ¢y ol
d ——> ©°s

AN=20V —— 27

oV @@ 20V 40V

i

SaA oV @eN J= OV
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A capacitor consists of two parallel plates,
but one of them can move relative to the
other as shown in the figure. Air fills the
space between the plates, and the
capacitance is 32.0 pF when the separation
between plates is d = 0.500 cm.

a) A battery supplying a potential
difference V'=9.00 V is connected to

the plates. What is the charge distribution,
o, on the left plate? What are

the capacitance, (', and the charge
distribution, o, when d is changed to

0.250 cm? “\z -
X1 x\0
C-320PF  d=oBoobn
A\[:C{V
(‘L: CA\I
f= S
Eo
- 32x2= 4P .
— a Case))

= 2X)-6X16% = 2.2 X\ s ¥ /= d

b) With d = 0.500 cm, the battery is
disconnected from the plates. The plates
are then moved so that d = 0.250 cm.
What is the potential difference V,
between the plates?

d =o-530m

4&1‘._,\_\\_3‘3&)_';

oAl O Ofa 081 el g5 a8l (a i (55
oy JS b griaga 9b LaS SAY) ) Lsei Lad s
Laxie 32,0 pFased) ds s sll) (o dabusall 615
d = 0.500 cm .0 s O Sl (5 gl
V= iy 38 A4 M cpaslilh Jasa (a
9.00 V
¢ o) 7 sl o g Adadd) 2yt La
o d 5% Latie ghindd) &) iy Chand) L

?0.250 cm
C = .i.-
ZN
C - SN
1

Tor N B
for £

C "'—\1 q
) 8-35 X\g * —

a-Sav x 10 %
A=\-Ex158 Tl

FL e Al el

s oy SN L) L
Lol T\ Bl S5 5 Lra,:

3{
oo A ) clad d = (0.500 cm <\S Ledis (b
d =Tl gl Cm gl a3 5y gl
0.250 cm
o ll) o Vagad) 8 L
5 C= 32 VC
Ve =—— o\ Ll ola
1 - dj‘-e:ﬂ)_’ C.‘)_g—"k:-m (':,l’:
Loy eed) gz AV

C = 64
z @\ b
Tc=29.1
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Ol Aal) g agall (38 ) i3 (hal) sl gl
The graph shows changes in potential difference and electric charge for
two capacitors

36 4

I A
30 - »
24 C. C, > CI

18 = C \}—o
5

L

6 -] Z9 -0 ) .o[
- Crs — _aoff

Charge@-ﬂl-uéﬁ‘“ Al
o
N\
|

)

(@]
\l )1l
R
=
I
G’\—r_i
-

3.0 6.0 9.0 12.0 15.0
Potential difference (V)3 &2
A- What is the charge for C;and C; when the potential difference is 8.0V?

%@yww\éﬁoﬁumczq&\m,cl i) A )aka La

%_: 2048 = 16 /ic

B- Find the capacitance of the capacitor C;
Cy Sl 4y 1S Adacd) oan)

Cz,: A:‘M = %q—-o - 2-S )"F

S -

grond Q,-QX\E;‘F-

alile s il (o U geali Y 9 il 5ub i ghat 5L
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