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CHAPTER1 CAPACITOR
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the spherical-shaped single insulated conductor can store a limited amount of electric charge.
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Q/ The conductor is rarely used in storing electrical charges?
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That is because adding more charges (Q) will inevitably lead to an increase in the potential of a
conductor (V) in a specific distance (r) from the center of the charge.

Therefore, the electric potential difference CAV) between the conductor and any other medium
Csuch as air) increases, and then the electric field (E) increases to the extent that it discharges
through the surrounding air, then the electric field (E) increases to the extent that it discharges
through the surrounding air.
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Q\is it possible to build a device to store large amounts of electrical charges and store
electrical energy?
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To achieve this, a system of two conductors Cof any shape) is used. These two conductors are
separated by an insulator Ceither vacuum or air or an electric insulator). This device can store
positive charges on one side of the conductor and negative charges on the other side of the
conductor. This system is called a capacitor.
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THE CAPACITOR|[ is a device used to store electrical charge and energy electrical. It
consists of a pair Cor more) of parallel plates separated by an insulator.
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Q\ Mention the shapes of capacitors? Stilsawioll JLALDI pA Al

(DTwo parallel-plate capacitors.
(2>Two concentric cylinder capacitors Cplural for cylinder).
(3)Two concentric sphere capacitors (plural for sphere).
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Q\ What are the purposes of the capacitors?

Used to store electrical charges and energy.
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PARALLEL PLATE CAPACITORS
o flet] gete dealf e} danatl]

Q/ How is the capacitor with two parallel plates charged?
SULinjlglioll (rintnll A G oll ol roly Wi s /yw
In most practical applications, the plates are not charged initially. To charge them:
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eone of the plates is connected to the positive end of the battery, so it shows a positive charge
GQ.
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eThe other plate is connected to the negative pole of the battery, so it shows the negative charge
-@.
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eBoth charges lie on the opposite surfaces Cinner surfaces) of the plates due to the attractive

force between them. The two plates hold equal and opposite charges, and thus the net charge on
the plates is zero.
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o An electric potential difference CAV) is generated between the high potential plate (the positive
plated and the low potential plate (the negative plate) whose amount depends on the amount of
charge stored in either of the two plates.
adall wla Aagbnlly (uagoll Aarnll) IRl adal Wia dagdnll () algize
dindinll jlagsio ole agli=) 0)ladio (AV)LSUaS ada §po (Al Aaubmll) Hbalgll
oA regular electric field (E) is generated between the two plates except at the edges, so it is

irregular, and the distance between the two plates is very small compared to the dimensions of
the single plate, so the irregularity of the electric field at the edges is neglected.
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CAPACITANCE
el

The Capasitznes of the ezpasiior is defined as the ratio of the charge (Q) stored in any of the
plates to the potential difference CAV) between the plates.
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The capacitance of the capacitor is a measure of the charge that needs to be placed on each plate
to generate a particular electric potential difference. A capacitor with a larger capacitance means
that it holds a larger charge.
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Farad the capacitance of a capacitor when one coulomb of charge changes the potential
difference between its plates by one volt
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DIELECTRIC Jjl=Jl

There are materials like wax paper, glass which are insulating at standard temperature and
pressure; besides, they reduce the magnitude of the electric field within them.
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LELUSCTRIC MATERIALS ARE CLASSIFIED INTO TWO TVPES:
0iee) Wl Jjlgll slgall Wiglnd ly

Polar dielectrics: Such as pure water, whose molecules possess permanent electric dipole moments.
The distance between the centers of their negative and positive charges is constant Cthis molecule
is called dipole molecules have permanent bipolar). When this dielectric is inserted between the
plates of a charged capacitor, the electric field between the plates will affect the dipoles and align
them along the field.

Consequently, an electric field is generated inside the dielectric. This field has the opposite direction
of the external field, and it has less amount.

As a result, the amount of the net electric field between the plates of the capacitor decreases.
whadll AU ABUrAS Poje Ailiyja Clliol $aJl wolill clodl Jio :pihd Jjle
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Non-polar Dielectrics: Clike glass and polyethylene), the distance between the centers of their
positive and negative charges are not constant.

When this type of dielectric is inserted between the plates of a charged capacitor, the electric
field of the plates of the capacitor will minimally displace centers of the negative and positive
charges in the molecule. This means it will temporarily gain bipolar electric moments by means
of electric induction. As a result, the molecule turns into an electric dipole that lines in opposite the
direction of the electric field.

A positive charge appears on the surface of the dielectric facing the negative plate of the capacitor,
while a negative charge appears on the surface of the dielectric facing the positive plate (but the
dielectric remains electrically balanced)
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At this point, the dielectric becomes polarized, the surface charges on the dielectric would generate
an electric field inside the dielectric (ED. This filed has opposite direction to that of the external
field between the plates (£

ole Uligahwll Ylisdidlg Uhdime HiUpasll Jjl=dl apny dhdill oid aic
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The amount decreases of the electric field between the plates of the capacitor decrease k and
becomes Ex = E/k.

Since the electric field is (E=AV/d), ie. the potential difference between the plates of the capacitor
is directly proportional to the amount of electric field

So, it reduces the potential difference between the plates by k, too:
AU = AV
Tk

Therefore, AV is the potential difference between the plates in case of vacuum while AVk is the
potential difference between dielectric is in it.

The Capacitance of the capacitor is symbolized by C, so it becomes Ck =KC
B=t/K Uoaug K duuniy Aol yingdm U LIUAAI Jlaoll Jladio Jhuo
wlily deuioll pintdn G adall G Ul Gl BAV/d GsLpasll Jlaoll Ul Lot
K 6 iy Lyl (ingganll (g adall G Jbisd LSbpdsll Jlaoll jladio &o bapn
A =

87 _R

9 clgdl gi £119J1 g Lodiy Jjl=dl Ula Lb ULintenll gy ada)l Gid g AV Ul Al
Jil=Jl agagy lodliy adall (§po g AV

Ck o U Jjle agags Asurioll Asuw jladol jopig
Ck=KC

GBI RO TRl is defined as: The ratio between capacitance of the capacitor
after inserting the dielectric is Ck and its capacitance in vacuum or air is C, so;

JilJl 2929y duioll G (Ju dnill ga / Wjlell 6alol) k LSlpaall Jjsdl cul
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There is a limit written on each capacitor. This written limit indicates the highest electric potential
difference. Do you think this is necessary?

ada Gro olel LIl Wgisoll aall 1Al puiy Aeuio JA ule WQiso an Wlia
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Answey: Yes, because in case the potential difference on the plates kept increasing, this will greatly

increase the electric field between plates, will lead to electric crash of the dielectric, and the spark
will pass it. This will drain the charge of the capacitor Cie. damage of the capacitor)

ajaw 138 YL 2lgdVl ble Joingdl adall i 6alj Jlroiwl Ula oo A (o=
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(A=urioll

The diislectrie power is defined as: Maximum of electric field that a material can hold before
electrically breakdown Ccrashing). Dielectric power is defined as a measurement of a material’s
ability to withstand electric filed imposed on it.

Maximum amount of electric field that a material can hold before electrical breakdown.
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m strength is defined as a measurement of a material’s ability to withstand electric
field applied on it.
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Q/The maximum amount of potential difference can be determined by limit written on the
capacitor?

Determines the maximum potential difference that the capacitor can operate with to prevent
premature electrical breakdown of the dielectric between the two plates as a result of the electric
spark passing through it, so the capacitor discharges its charge and then damages the capacitor.
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Dielectrics

Polar dielectrics AurihaJl aJjlsJl algoJl

Whose molecules gain temporary bipolar
electric moments.
U Guslpas Logje Lailiyjia Cwiig

molecules have permanent bipolar electric

moments.
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the distance between the centers of their

positive and negative charges is not constant.

3t Loayiind (§jia o U aclill Yoiy
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The distance between centers of their negative
and positive charges is constant (this molecule
is called dipole).

OMgulall ot Jlaggll

like glass and polyethylene
ULl ol elapl Jio

Such as pure water
il elodl Jio

When this type of dielectric is inserted
between the plates, the electric field between
the plates will minimally displace centers of
the negative and positive charges in the
molecule. And a surface charge appears on the

When this dielectric inserted between the
plates of a charged capacitor, the electric field
between plates will affect the dipoles and line
them along the field.
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two faces of dielectric. A positive charge
appears on the surface of the dielectric facing
the negative plate of the capacitor, while a
negative charge appears on the surface of the
dielectric facing the positive plate (but the
dielectric vemains electrically balanced)

Jilg=Jl go Eqil 13a JLAal rody Loaic
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Consequently, an electric field is generated
inside the dielectric. This field has opposite
direction to the external field and it has less
amount.

As a result, the amount of net electric field
between the plates of the capacitor decreases.
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Q/ In which type of dielectric do surface charges appear?

On non-polar Dielectrics

A positive charge appears on the surface of the dielectric facing the negative plate of the capacitor,
while a negative charge appears on the surface of the dielectric facing the positive plate (but the

dielectric remains electrically balanced)
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FACTORS AFFECTING CAPACITANCE OF PARALLEL PLATE CAPACITOR

The factors, which affect capacitance of a parallel plate capacitor (C), are:

1- Surface area CA) of opposite plates, it is directly proportional with it (C < A)

2- Distance (d) between the plates, it is inversely proportional (C o< 1/d)

3~ Type of dielectric medium between the plates: if vacuum or air was the insulator; the
capacitance of the capacitor is expressed as follows:

€=
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Cp = kF
Cy = kC

a- Surface area (A) of the plates (uiaiomnll o JAJ Alldol Aanbhull Aaluuoll

Capacitance (C) of parallel-plate capacitor is directly proportional with area (A) of the plates.

ALlbioll A Aaluoll So Uaph wwliii (urisjlgiodl (rinadmll Cla dsan'io) C dsaull

b- Distance between parallel plates (d) (uai10mnll 31 2l

Plates of a charged capacitor disconnected from voltage source, and attached to ends of a
voltmeter. The initial distance between them is (d). Note that the reading of the voltmeter points
to a certain amount of potential difference AV between the charged plates (Q). When the plates

are brought closer to each other (% d) while keeping the charge constant) the reading of the

voltmeter drops to the half (% AV). according to the rule, C = % decrease in potential difference
between plates of capacitor means increase capacitance of capacitor (when the charge is
constant).

We can conclude that capacitance of capacitor increases when there is a decrease in distance
between the plates and vice versa,

Cl
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d
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Surface area /5> Type of dielectric medium
Lakhud) dalud) y ; Balal) g 58

A the constant (Greek letter epsilon) the permittivity of free space
& A

Distance between the plates C a |

—

A 10pF parallel-plate capacitor is charged by a 12V battery, then from the battery,
then a material which dielectric constant 6 is inserted.

Calculate?
1- Stored charge in each of the plates?
2- Capacitance of capacitor after inserting the dielectric?

3- Potential difference between the plates after inserting the dielectric?

G106 Gyjlny dalwgy Cuiagh 10pF laisw iy jlgioll Usintémll Cla Gsurio 1 Jlio
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1-0 = Cx AV = 10 x 10~ 2 x 12 = 120 x 10~ 2C
2-C, = kC = 6 x 10 x 10712F = 60 x 10~ 12F

Q 120x10712 12
3-AVR =a=m= 2V or AV, =?=2V

It is worth noted that potential difference between plates of the capacitor after inserting
the dielectric [EERGHBES by (K> when the capacitor is disconnected from battery.

Since the capacitor is disconnected from battery, then the dielectric is inserted, the stored

charge will be constant:
B Uil=) Ylaal a=) Gzuioll Yingfn U Al @36 Ul :0ULiVy paall Oo
dyUnl gc Agndo durioll Lays Yois ALall yb k dumilly

Aijiaoll diauiill jladio Yle Jjlsdl Jaai rod duyladl e Calind Gurioll Ul Los

Parallel plate capacitor, distance between plates (0.5 em=5x10-3m), both plates square and each
side are 10cm=10""m. There is a vacuum between them

0, =0 =120 x 10712C

(Vacuum permittivity is e- = 8.85 x 10~ 2C2%/N.m?
What is the amount of 7
1- Capacitance of the capacitor.

2- Stored charge in each of the plates after applying 10-volt potential difference.

Uo JAg 0.5 em=5x10"3m Lawiniém (s asul Quisjloioll Uwinidmnll ¢la deuwrie
Lole) E118J1 Lodiy Juafig 10em=10""m Lldio JA &lud Johb JAadivl Geypo lLariaidn
Jladio Lo (s- = 8.85 x 107 2C%/N.m? &1p8Jl Gaaloal Yl
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500885
__ &A _ 885x10712x1072 _ . 500
1-C = —e —— = 17T 10 = 10 0PF 3850
e 3 _ 3500
2-Q = CAV =17.7x10 =177 PC 3500
3500
0
COMBINATION of CAPACITORS
Parallel combination of capacitors Serles combination of capacitors
Av, = Av, = Av, = Av; Qr=0,=0; =03
Q=01 +Q+ Qs Av, = Avy ¥ Av, + Avy
I S B 1—1+1+1
eq — L1 2 3 Ceq B Cl Cz C3
Cy,
mll C1 C: C:
CBH “-l- —I + I|+
REM
e i F
|| Av !
Av

Q/What is the purpose of connecting capacitors in parallel is and series combination?
There are two ways to connect capacitors,

The first parallel is used to increase equivalent capacitance of the group, for this purpose,
capacitors are connected in parallel combination with each other, therefore, the surface area of
the parallel plates Cthe equivalent parallel group) increases.

The second method is series: capacitors are connected in series combination in order to obtain
larger potential difference on the sides of the group. Such high potential difference may not be
undergone by any capacitor if connected individually.
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Equivalent capacitance, of a group of capacitors in parallel combination increase.

the reason for this is:

Connecting capacitors in parallel combination means increasing surface area; of opposite plates of
the equivalent capacitor, which will increase capacitance of equivalent capacitor to be the largest
capacitance in the group, assuming that Both distance and type of dielectric are constant.

Qg §jlgill Lle Angy poll Wikwioll Acgonol Aiolaoll Auull jlabo alajy
“UJa
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Your friend says that capacitance of charged capacitor is (x) amount and you say that charge
of a charged capacitor is zero.

Your teacher says both are correct ... explain how

The capacitive charge means one charge of its two plats, either the positive plate charge or the
negative plate charge. As for the total charge of the capacitance, it means the charge of the
positive and negative plates. Therefore, the total charge is equal to zero

Jodi Clilg daA $oluy Ladjlado Aiaub Uil Aigaditel] dsuioll () Cliyan Jody
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4 capacitors with the following capacitance are respectively connected parallel combination (4pF,
8uF, 12uF, 6uF) and connected to poles of a 12-volt potential difference battery, calculate:

1- Equivalent capacitance of the group.
2- Charge stored in each plate of the capacitor.
3- Total charge in the group.

ole LAy &o Glagipo (4UF8UF12uF,60F) iyl s Wdilew Wleawio &uji
1128 0w al (12v) laia g U adall § 10 Ay oun b U Aegonoll Cikny) jlgill
Ao JA pintdn Jo $l ub Aijidell Aindill (2) .Acgonol) Aidlaoll sl (1)

Gecgonoll b &ijiagll drlall dinail (3)
Paralle]l combination of capaciiors

Ceq=C1+C+C3+C4,=4+8+12 1+ 6 =30uF
Av, = Avq = Avy, = Avy = Avy = 120

Qi =C;{ XAV =4X12 =48uc
Q,=C, XAV =8X12 =96uc

Q3 =C3 XAV =12 X 12 = 144puc

Qs=Cy XAV =6Xx12 = 72uc

Qtotat = Ceq X AV =30 X 12 = 360uc

or
Qtota! = Q1 + QZ -+ Qg -+ Q4 =48+96 + 144+ 72 = 360”6




three parallel-plate capacitors with capacitance are (6uF,9uF,18uF) And connected in series
combination, the group of capacitors are charged with (300 p coulomb)

Calculate:

1- Equivalent capacitance of the group.

2- Charge stored on each of the plates in each capacitor?
3-Total potential difference among ends of the group.

4- Potential difference between plates of each capacitor.

(6F,9uF, 18 F) vt pidl v Wil aw Uuisjlgiodl rinidnll Glga (ko Wiluwio G
wuual (300uC) Guls dinuly degonoll Cuinub (pJIgill Lle Ldua=) &o Glagyso
JA plingfn Uo i ub @ijiacll @inuill (2) .dcgonol) dislac)l dsul (1) ylado
JA pingen O 2l G316 (4) degonoll pbd b U oLA)l adall G16 (3) Ao
. &

C, 6 918 18 _ 18 3
Coq = 3UF
Q: = Q1 =02 = Q3 =300uC
_Q, 300

AVy = oo =—3= = 100V

Q. 300

Qs 300 100
AVy==""="CV

T ¢, 9 3
Qiotar 300 50

AVea = =75 =7V

eq




Read information on fig. and calculate: 1- Equivalent capacitance of J_
20pF

the group. 2- Total stored charge in the group. 3- Charge stored in C,=
any of the plates of each capacitor. A I w1l
_-- cam‘ S
d=udl (1): uwal Jadidl b dighioll Wlogl=oll Yo  [*V12Y '|' _____
oo Wjidell dua)l diaidl (2) .Gcgonoll Aislaoll T ONg
# . - 1 ] nm gI “w! m-.. - L L - II (3) -h - I
: .

1_1+1+1_1+1_3+2_5_1 H C'=12pF  C,=18pF
¢ ¢, C, C; 20 30 60 60 12 ~|av=12v
C = 12uF ——
Coq=C+C3 =12+ 18 = 30uF

+ C.=30pF
AVipra = AV = AV3 = 12V T -

aAv=12V

Qtotat = Ceq X AVotq = 30 X 12 =360uC

" dpgstiaguns

Q=CxAV=12x12=144uC =C, = C,
Q3 = C3 X AV3 = 18 x 12 = 216uC

ENERGY STORED IN ELECTRIC FILED OF CAPACITOR
dnulol) YIRS Jlaoll b 8J1A0N E5UI

When a specific amount of electric charges is moved from one position to another, work must be
done on these charges. This work is stored in the form of potential energy (PEeiectyic) in the electric
field between the two positions.

(PEelectric) ApilLpaa Aiold AsUn JAadiy Jsaidl 1Ad Ojisdyg aolingi)l ¢LL Lo Jsab
U8g-0Jl Uy LIU S Jlaodl b

Assuming there is uncharged parallel-plate capacitor, the amount of charge of both plates is zero
(Q=0 coulomb), this means the potential difference AV between the plates is 2ero for the
uncharged capacitor.
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After charging the capacitor, a potential difference is created between the plates, and with
continuous charging, the potential difference between the plates increases.

Jpoiwilg (Lingdndl O (AV dudbpda ada §ro gy il Yauiti Ui asig
1 1 1 QZ
PE giectric = EAV X Q ,PEgectric = 2 C X (AV)Z v JPE lectric = v T3
’?gwﬂr ""\-'\(-POWBT = M
WoTt t

Stored energy in the electric field of the capacitor can be calculated by drawing a chart which
illustrates amount of charge (Q) stored in any of the plates and the potential difference (AW,
see figure by calculating area of triangle (the shaded area under the curved which equals:

hihAo rouw) JUA o A=uriol) LiUpAAIl Jlaoll Lo Wifidoll dsUall wlwa S50y
vingdn o Gl Lo dijiacll (Q)Aiauill Y (Aaal)iyaall ABl=)l duag) Lily
Glioll Galuwo Wl JUA (o EUAg Lodriy) (AV)dUpd sl adall §po9 Asurioll

Ul 3l Laaly)
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What is the amount of energy stored in the electric field oft (2uF) capacitor, if charged by a
(5000 V) potential difference? What is power we get when discharged by (105 time?

Cringiy 13] (2 P Wisw dewisl LSUAAIl Jlagll o Wjisoll dsUall jlads Lo
Uoj Liv2y)Q) aic Laule Juand Lill 6)adll jlasio Log (5000 VD LSUpas ada (Gl
<C10 psd

1 1
PEcicceric =7 € X (AV)? == x 2x 107° x (5000)? = 25/

PE.i. i 25
P = BT = 2.5 x 105watt

t T 10 x 1076




Energy stored in the electric field between plates of capacitor in the previous example is hug;
it is equivalent to energy stored in a (1 kg) object falling from (2.5 m height).

Wl JlioJl u.o ioll pdaiaon . UL iballl Jlaod IU.DCU Aodl AsUall Yl
ELQI)l Jo by (1 Kg) ailis roaua Q.DCU A oJl AsUnll {HolA) dodin Cl.oLbu.n\
25m

PE=mgh =1x10 x 2.5 = 25Joule

Capacitors like these are used in high-power laser—-generating devices.

ALl 6281 OlA Wlyjall algi 6 favai yb Joiu dsurioll 0iad Jio Ulg

Two parallel-plate capacitors (C1 =3uF, C2 = 6uF) connected in series combination. Their ends are
connected to poles of 24-volt battery; air was the insulator between the plates of each.

if an insulating material constant dielectric (2) is placed between the plates of each (the group
is still connected to the buttery)

What is the potential difference between the plates of each capacitor and the stored energy in
the electric field between plates of each capacitor two cases?

1- Before inserting the dielectric.
2- After inserting the dielectric.

Lodua sy &o Ylikhgypo (C1= 3 pF ,C2= 6 pP) ULisjlgiodl Urinidnll Cilgl (o Ylisurio
(24 V) layhs O adall Gro dyylny puasd U ledicgono Culny) «oJlgill Hle
Uo 2oJ Lodlip JA ylintdm Ju Jaal 1] .lodio JA yiatdm gy Vjle clgdll Ulag
adall G Jladio Lobd (d)Uadu dlnlio degonoll CulljLog) (2) L jo vl Wjle 6alo
JA piaufn Ju oIURaAI Jlaodl uo Wiaell Aslallg Aseurio Jb yistdn

Jil=dl JLaal asy-2.Jjledl JLaal Jub -1 :04illa b Geuwio

1- Before inserting the dielectric.
1 1 1 2+1 3 1

Coq 3 6 6 6 2




Ceq = 2uF
Qiotar = Ceq XAV =2 X 24 = 48uc
Qt = Q1 =0y = Q3 =48uc

A i PP
tTE, 3
Q48

M= =g =8

1 1
PE(yetcctric =5 C1 X (AV)? = 5 X 3 X 107° x (16)* = 384 X 107°

1 1
PE)etectric = 2 Cy X (AV1)2 = ) X 6% 1076 x (8)2 = 192X 10_6j

2- After inserting the dielectric.

Ck = KC » Cyy = KC =3 X2 = 6uF » Cxy = KC =2 %X 6 =12uF
S =l+i=w=i=1-w€mq=4u1’
Ckeq Cky Ckz 6 127 J12%_ 12} 4

Q¢ = Cxeqg X AV = 4 X 24 = 96pc

Qkt = Q1x = Q2 = 96uC

Q 96
AVKI =C—1k=?=16V
MWy =2 L L &
Cye N2

1 1
PE(yetcctric =5 C1 X (AV)? = 5 6 X 107° X (16)* = 768 x 10

1
C, X (AV;)? = 5 X 12 X 107° x (8)* = 384 x 107%/

B =

PE(Z)electric =




There is a huge depot for capacitors Ccalled capacitors bank) near Chicago. It is used to store
huge amount of electric energy used in particle accelerator device at Vermy laboratory. The
device requires huge and sudden amount of electric energy. This energy is provided by

discharging the capacitors in that depot shortly after charging them. This is similar to
collecting water in reservoirs on roof's of buildings to be discharged and used in a very short
time by firefighters.

oLl b Aiyao Wb (Uleuwioll Wino volyy) Cleuiol) Jus Eagiuo 229y
Vb Ulormall Jao uo Joliwi AU AN AsUnl o 122 68 palio Ujas
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b 16949 6 1S QoS Lae) 305 ya ) LUl 2ol yle Acgragoll Ll AN

@byl Jlay Jib Jo lallo=iwl aic 1aa

Gleuioll Elgi
a-Wax peper eapaeiters this type is used in many electrical and electronic devices. They
are (1) small, with (2) large plates area.

ALUIAA)l jidall o asasll U..D Jo=iwi :Soditodl @joJl Wl A=surioll
dlandl Aalwo pS -2 .ldoan pseny -1:jliod .Auigyiallig

b-Retary-plate (variable) eapacitance eapasiter: it consists of two groups of plates as

half disks, one group is fixed Cunmovable), while the other rotate around a fixed axis. The two
groups are connected between the poles of battery while charging; therefore, this capacitor is
equivalent to a group of capacitors in parallel combination. The capacitance of this capacitor
changes during rotation due to change in surface area of the plates.
Air is the dielectric between the plates. This type of capacitor is used
in radio and wireless devices.

U-o Il (6pioll) 6jlgaldl Adlaxnll wlA A=urioll
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e-Electreolyte capaciter:

This capacitor consists of two plates, one of them is aluminum and the other is electrolytic paste,
and then a dielectric material is generated as a result of the chemical reaction between aluminum
and the electrolyte, and the plates are wrapped in a cylindrical shape.

This capacitor has the advantage of tolerating high potential difference; a mark is placed on

the sides of the capacitor to indicate polarity, in order to be connected properly in the electric
circuit.

A=arioll LI :6 jlgall QSleuall la Gsanl 6 Juio Aeurioll :Guiqyia)Vl Asurioll
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Let us assume a direct current circuit containing a capacitor as well as battery and a resistor, this
circuit is called Cresistor-capacitor circuitd RC-circuit. The current in this circuit changes over
time. The simplest practical form is charge discharge circuits. In order to understand how

capacitors are charged and discharged.

Lot [logliallg &ujlnyll 2929 e WiAsd Ao $9ini polimo JL 6 51a Ul ya 0il

g .Uo Pl &o ipio 6551aJ1 0Aad JLi Ug-A) Aoqlilolig suwioll 6)51ay 6)51a)l 02a
A=sarioll &395q ol J5lga 02d

Q/ What is the different between the DC current circuit that contains resistance only and the DC

current circuit that contains resistance and capacitor?
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A resistance circuit has a constant current (does not change with time) for a certain period of
time, while that contains resistance and capacitor circuit has a time-varying current.
61512 Lodiw Girtso Auioj 640 (ol &o Jrsziy V) Ll Loyl oAl Aogliodl 6)5la /@
Vol &o 1o Loyl A=uriollg Goglioll

Existence of charged capacitor in the direct current is considered as open switch.

Ui Ol a=y 1ngido aligo a=y poliwoll JLidl 64515 ub G=uioll 3929
Because the capacitor is charged, the potential of each plate is equal with battery poles,
so, the capacitor is fully charged, which means: Potential difference between plates of capacitor,

equals potential difference between poles of the battery. In this case, the potential difference of
the sides of the capacitor in the circuit, this makes the current in the circuit zero.
R=20Q e &) R—ZOQ

I |C=5pF
/'7
T Lamp =

Lamp ‘=
resistor r=10Q resistor

Switch I Switch ‘
(single pole single throw) 6v ‘ Battery (singie pole single throw) 6v Battery

ExXAMPLES

An electric circuit in series combination contains a (r= 10Q) lamp (R =20Q) resistor and a
(AV=6V) potential difference battery. A (5uF) parallel plate capacitors attached to the circuit.
What is the amount of charge stored in each of the plates and the electric energy stored in the
electric field, if the capacitor is connected?

1-In parallel combination with the lamp.
2-In series combination with the lamp, resistor and the battery circuit. Cafter disconnecting the
capacitor from the first circuit and reconnect it in series)
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dogliog (r = 10 Q) ioglio Wilias dluno eini dall uligio Euilisds 645la
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[ AV 6 _6_02A
" r+4+R 104+20 30
AV =Ixr=02x10=2V

Q=CxXAV=5x10"5%x2=10uC

il 1
PE =2 Cx (AV)* =7x5Xx107° X (2)* = 10 x 107

Since the charged capacitor is connected in series combination in a direct current circuit, it
disconnects the current in the circuit (1=0) because charged acts as open switch in direct current
circuit.

The potential difference between the plates of the capacitor equals the potential difference
between the poles of the battery, hence, this circuit is considered open circuit, the potential
deference of the capacitor: (AV = 6V) and hence.

the stored charge is each of the plates is:

Lails yoimoll JUill 6551 b LIl Lle dngypo fsurioll Ul Loy Gl 6511
eln -: l I - 'a' T ") l E" . e 'J_olb_! . o an UI n&! (|=0) ajjllll k.?_b jL-!;i_ll 5 ’ ':'-.
(ool JLiidl 63512 b 2gifo

AV=6V G surioll Ada \§)0 Uy
Q=C><AV=5X10_6><6=30uC

1
Zx 5% 1076 x (6)2 =90 x 1079/
> _

1
PE == Cx (AV)? =
> AV
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1-The capacitor placed in the flash lamp system in the camera (After charging
it with a battery in the system), it supplies the lamp with enough energy to glow
suddenly with a bright light while the capacitor is being discharge.

I LO) YDA HuAogll 2Lnoll Goglaio Wb Gcgudgoll Asuioll
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2-The capacitor placed in microphones, where one of its plates is solid fixed and the other is
flexible and free movement, and the two plates are at constant potential dif ference. Sound waves
cause vibration of the flexible moving plate it back and forth, so the amount of capacitance of
the capacitor changes according to the change of distance between its two plates, and with same
sound waves frequency, which means transformation of mechanical.

UeAJ 3] Auiguall A\l Lo degurgoll A=urigll vibrations into electrical vibrations.
G306 aic YUgA) Ylingdnllg @A pall 63a diro $aVIg AL duln Laywingdn $aa]
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ABL S OUAA OJ AaLilBLII WLAAI Jgai iy |Adg Aundi dLigunll Wilagoll

3-The capacitor placed in the device for stimulating and regulating the movement of heart

muscles Cthe defibrillator, is one of the important applications use in medicine. This device
is used to transfer different and specific amounts of y

electric energy to the patient who suffers disturbances
in the movement of his heart muscles, when his heart
not able to pump blood, so the doctor uses a strong |
electric shock, which stimulate the heart and reorganizes
its work. the charged capacitor in the defibrillator device
discharges its stored energy, which range between (10J
- 360J) in the patient’s' body for aver short period of
time.

piiiig jpani jlaa oo Acgrgoll d=urioll
dodoll Wldnhill (o asy wld)l GlAc Gapa
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4-Capacitor used in computer kegboard a capacitor is placed under each letter in the
keyboard. Each key is connected to a movable plate, which represents one plate of the capacitor,
while the other plate is connected to the base of the key. When the key is pressed, the separation
distance between the plates of the capacitor decreases,
which in turn, increase the capacitance. This makes the
external electronic circuits recognize the pressed keys.

aLilagll aagl Lo Qlo=iwmoll Asuioll ... —
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Area of
the plates

Type of

el — |3 4
dielectric

REMEMBER: The biggest advantage of using capacitors in practical applications lies in the fact
that these capacitors can hold huge amounts of electric energy, and the possibility to of
discharging this huge energy instantly, like the capacitor used camera flash light and the

capacitor used in the defibrillator.

Laijadio dutl) 6)gaay Gulos)l Wlduhill b Geuicll Jlosiwl (o 625101 jiui
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(The defibrillator) wldJl Culiae A5 pa roaii jlaa




DO YOU KNOW: Modern applications of capacitors include touch screens in mobile smart phones

(iPhone and iPad), computers, ballot machines which are common nowadays. illustrates the use

of capacitors in touch screen of iPhone. When the finger touches the screen, capacitance of the

capacitor in that spot changes and identifies the input/command.

LU L6 Ldlo=iwl gd Wilsewiol) &yaall drclinllg dulo=ll WL (o

L jrég ElxisVl Wilg wowlalig (iPad) jlarag (iPhone) JLaill wailall jlava b yuolll
Jaalall Lidsg uo Jlo=iwll A=jlUig laa Gogrso Ciarnl ulg

ai=o (iPhone) Lowy $aJl YWl Wildll jlas ub dlo=iwoll yuolll dublily ddgy
Qic insll uglingll cjall b deuioll Aeuw P2l dublinl) S&n )l duollo

Bottom insulating
plate (PCB)

<= Ground
plate

- Cs
| L

Cs = Capacitance between touch pad and ground plane
Cf = Additional capacitance induced by the finger




@ Choose the correct statement of each of the following:

1-Parallel-plate capacitor is charged and disconnected from battery, air fills the space between
its plates, then the dielectric with constant k=2 is inserted between plates. Find electric field Ex.
between the plates with the dielectric in terms of E will be:

WDE/G 2E OF

llos clgaMl AujUal (e @gndoq Gigauile (Lijlgioldl ULinidnll ila Ao
ULing@nll (u jaadl Gile (K=2) Lol je culi @jle 6alo Calaai lariaidm (s jrall
&o @Wijlho Wjldl daloll agagy lariagan Yy (€ LUl Jlaoll jladoe Yo
sy elgaJl e oo (B o)lado
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Jidl b Gy lagisgdn Qo pibpadll Jjldl Jaal asy ayjladl (e
EcE/K=E/2 glo JIgul (k=2 ) Jjsdl cuyl Ul Loag : (K) wilupaall

2- (Farad) unit is used to measure capacitance of capacitor, it is not equal to one of following
units: @) Coulomb?/J ~ b) Coulomb/v ~ DXEINIIEAE dd J/v?2

A5Vl Wlangll $aa] (HHLA) Y g s i oll Gsew Yl Joiwi (Farad) 6aaq

1% Coulomb? Coulomb?
PE=——w]s+— &= 4&F=—
2 € E J
Q Coulomb ng_liéfl AL JT!jg
C =N~w~>F =T “ clbjialléslo yw)ao

PE=ECX(AV)2«»]=FV2M~,F=L
' 2 V2

3-Parallel-plate capacitor its capacitance (C), brought its two plate closer together until the

distance between them became (1/3) what it was, so the amount of its new capacitance equals:

@ 1/3C b 1/9C d> 9¢C

oin Lodua ey (o Lawingdmn Cayps (0 Waisw Orisjlgioll Uristdmll ¢l dseurio
xsoluy 8232l Wdiew jladio Yl Arle ULa Lo (%) lodiy a=ul jua
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4-(20uF) capacitor, in order to store as much as 2.5 J energy in its electric field, it needs to be

connected to a direct potential difference that equals
a) 150V b) 350V V d) 250kV

(25 D Wjladio LSUAAIl Ldilao yb Gbla Ujdi A, (20 uP) Lajlado dsurio
$oluy 0ada §)o Joino Jangs lahyy il

1 2P.E 2(2.5
P.E:—Cx(AV)zw»AV=\/ =\/ (25) =25 x 10* = 500V

2 C 20%x 1076

5-The capacitance of parallel-plate capacitor (50uP), air is the dielectric between plates, if a
dielectric is inserted between plates to increase the capacitance by (60uP); dielectric constant of
that material is

a) 045 b) 055 ¢ 11

1al, Larisngom gy Jjle clgall, (50 pP) Wi w (i jloiodl uiniomll OlA Aeurip
CLL Jje Cul glo, (60 puP) jlafios Ldisw Walajl lLaLiaidn Ju Wjle 6alo Calaai
Yoluy 6aloJl

Cx (50 + 60) 110

Cx = CK =iz e =g = 22

6-while you me in the laboratory, you needed C10uF) capacitor, you have a set of identical

capacitors of capacitance. The number of (15uF) capacitors are used and combination method is:

a-4& capacitors, all connected in series combination.

b-6 capacitors, all connected to parallel combination.

c-3 capacitors, 2 connected in series combination, the group is connected to the third in parallel

combination.

d-3 capacitors, two connected in parallel combination, the group is connected to the third in

series combination.

Uo degono vlial pogiollg (10 uP) Ldisw dswipl liai pisgll b Ciilg

Ldaliag Ll Wiswisll aac YO « (15 pP A=l WIga (o Wliloioll Wisurioll
) LU A il lnypll Ay ping

gl Gle L ioa i (4 aasd)-a

SilgiJl le W10 s (6 2a=)l)-b

Sjlol ole AL Eo bu)i LodYicgo09 LIl LlLe bayyi Lavio YLT] (3 aasll)-¢
JIgll e AL Ko s Lodlicgo209 Gjloll Ll ki Lalio YL (3 aa=dl)-d
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7-Parallel-plate capacitor, its terminals are connected to a battery with constant potential
difference, if the plates are removed from each other while the battery is still connected, the
electric field and stored charge between the

a-Increases, stored charge in either plate increase.

aDecreases, stored charge in either plates decrease

c-Remains constant, the stored charge in any of the plates remain fixed.

d- Remains constant, stored charge in either of the plates increases.

G0 jaai dyjlny oahd Y lagingdmn gy gL jlgioll YLinidmnll Wla Ao

WUgnngo @ylayl cldy &o Wils lodh=s) Uc ULingtdnll wasil 136 ¢yl ada
ULingnll i LAl Jlaoll jlado Ulo ULinadniy

8-To obtain maximum equivalent of group capacitance of group of capacitors in fig, we choose
one of the circuits below:

JUiaj olial JAuil oo wiewioll degonol Aislao dew jlado pai ule Jonall

rJAuil o6 Gngy poll 6 51aJI

2uF 4uF 12uF 4uF 2uF

2uF 1uF o

- 2uF
3uF I 6uF ‘ '

a b C d

9-Two capacitors (C1, C2) connected in series combination, the group is connected to a battery,
capacitance first was larger than the second, when comparing potential difference between the
plates of capacitor one CAVD with that of capacitor two (AV2), we find that:

a-CAVD greater than (AV2)
b-CAV) less than (AV2)
c-CAV1 equals CAV2)
d-all above, it depends on charge of each

b U Chy) lodlicgonog «Jlgill le LodvAae) &o Ly (C1, C2) Ylisuwio
aieq Auilll Aol Gew jlado o HAl LIl deurioll Aew jlado Ylag dyjlny
Vintdn U adall G0 Eo(AVD gVl Aol Linrdnm U Adall G1b &jlio

Ul aad (AV2) @il dsurioll

(AV2) (o i AICAVD -a




(AVD) (o 32al(AVD -b
AV $eluy(AVD ¢
Lodlio JA Ginub ole CUA agi=y byl OYLiall JA-d

10-Three capacitors, (C1C2.C3) connected in parallel combination, this group is attached to a
battery. capacitances are (C1>C2> C3), compare charges (Q1.Q2. Q3) stored in any of the plates of
each capacitor @) (Q3>Qz> Q1 b) (QrQ2> Q3) o) (Q1>Q3°Q2) d) (Q1=Q2= Q3D

U Cilay) odlicgon09 «5jlgil Lle Lduasy &o Glagypo (Cr, (2, (3) Wileurio CIM
(Q1Qz Q3 Wliauil jladio &jléo aicg .(Cr(2> (DlAilew jlado YLA Lujlay Lukd
QrQ2> Q3) -b (Q3>Q2> QD -a

(Q1=Q2= Q3) -d QrQ3>Q2) —¢

@2 When doubling the potential difference between plates of a constant capacitance capacitor,
what happen to the amount of each of the following:

a- stored charge Q in each of the plates. The stored charge increases to twice what it was

b- stored energy in the electric field between the plates. The stored energy quadruples what it
used to be

Qi g Al dew Wi Geuio Lintdn U LILJAS A G1b Jlado Aocliap aic
dsUall (b Slawiagdm Uo Gl v Aijidell diauill (@ :jladio o JAJ Juany lilo
S Uil U LSL Al Yool ob dijisoll

Q=CAVale Cuila Lo Wasia Jl Aijiaell diadinll alaji (a

PE=1/2 CAVZaylc Cuila Lo JUiol Asuji WJI djiaedl AUl alaji (b

@3: A charged capacitor, potential difference between plates is very high (disconnected from
voltage sources), this capacitor is dangerous if plates are touched by hand. Why? State
precautions taken if you want to touch the capacitor safely by hand

The danger lies in the size of the charge in a very large volume (Q = C AV, and when touched
with the hand that unloads its volume between the two plates.

uirod aic 6pha Aligh Guioj 6)itlg Gsunioll 0ad Jio Uoii (Guklgdll janoe (ac
SEUA) G di Lo 6 pblo a U L ringon

OV 122 88 Lagiagdn (o Gl L6 Wijidell diadivl jlado Ul L6 UolT LAijghs
6 lo (LA Al Adalwgs Lariagdnm yuol aicg, (Q=CAV )iaa s ldada §po
ULing@nll g Glingo 6alo Ayl a=i Cuua Laiiagd (o Aurioll €915
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@&: Parallel plate capacitor Cair is the insulator between plates) show how its capacitance change
when the following factors change (mention mathematical rule in your answer):

a)Surface area of plates.
b)) Distance between plates.
c)Type of dielectric between the plates.

The factors, which affect capacitance of a parallel plate capacitor (C), are:

1-Surface area CA) of opposite plates, it is directly proportional with it (C o< A)
2-Distance (d) between the plates, it is inversely proportional (C o< 1/d)
3-Type of dielectric medium: if vacuum or air was the insulator; C;, = kC

the capacitance of the capacitor is expressed as follows:

&A
" d
EA
Cy = k?
Cy, = kC

M0y A duag (Lawingdn g Jjle clgall) Urisjlgioll (ringdmll Ola Ao
Laule aibwi il Aualdl Asilsl 153 &o) ALVl Jolg=Jl (o MA iy Laisw jlado
(llga Lo

Uinganl) duabhanll dalwoli(a

Uing @ nll g asui(b

Ui nll gy Jjl=Jl bawgll £gi(c

dsl=Jl §o9 Ll

Woaiy) (C < A) Laph wwliiig Uriaténll (o JAJ ALLEioll A duakhmll @aluoll-1
(a=ulg Jjl=Jl hawgll

Jil=Jl bawgll wetdy) (€ « 1/d) uwAsce aso wuwliiiq ULiaibnll U d asyl-2
(Galuwolig

C, = kC Ui Al Lagiaidn Uy LA @Wjle 6alo Eud gl Gsaioll Gsaw alaji-3
(a=ulg Aaluwoll o JA Wotly)

@Q3: Draw a diagram of an electric circuit Cwith arrows and pointers) and illustrate the following:

A- capacitor charging process.

B- capacitor discharge process.




Uaub) Guloc — a :laud duagi (Lasljail ode Jublidl &o) AusU A 651a) Uakhso roaw)l
LaYiingi (Lo Geawioll &3305 Guloc b  .Asurioll

L. ? ;
¢ 2
G |Jﬂ .
L, R |
T

@6: You have three identical capacitors C Ccapacitanced and a voltage source with constant
potential difference on poles. Draw a diagram of an electric circuit, illustrate proper way to
connect the three capacitors in the circuit obtain maximum amount of energy that can be stored
in the group. Then prove that your choice is the best.
ad Al §10 6 poianoll Aulnlgall Janog C Lidio YA Gsuw dliloio Cilsurio CiMj lya)
dwlioll Adypnll arsd i ASLEAA 6)51a) hinido roaw)l Jladoll Culb auhs gy
dsUall jlafio MAI Llc Jgmal i5lall b la=ion G Wlswioll kyy
. Jua ol 9. ojLiaT $adl g fidl Ui Cudl ol Gegonoll b Al JAol AuSLaA)l
dsul alajis dylaydl orhs G lda=) o $ilgll ule Gl Wleurioll ki

wde Juani $jlgill pde by gl aie xS
Coq=C+C+C=3C

1
PE; =5 C (AV)?

1
PEiata =5 3C (AV)*




o 2
PEtotal — 2 3C (AV)

PE, > C (av)?

PEiotar = 3PE,

@Q7: Are the capacitors of this rotary plate Cvariable) capacitance, connected in series combination
or in parallel combination? Explain?

the capacitors of this rotary plate Cvariable) capacitance connected in parallel, as it consists of
two groups of plates, one is fixed and the other can rotate around an axis. When it is intended to

be charged, the fixed plates are connected to one of the battery poles and the rotating plates to
the other pole.

dUagupo UgAT 6)lgall Slaunll WA Gsuull 6puio deuriol 68J5.0J1 Cileurioll Jd
dsuriol) 2J§0ll Wileuioll SEUA duag SGjlell Lle i SLJIgI Lle LAA=) o
Uo Uticgono (o I Al .5jlgil Lle LauAa=) &o @nglro VAT Al §juio
Asurioll Jaub aly Loaicq.jgao Joa L pgai 8ol $allg Al Lodlaa] A5lauall
Aileunll Gcgoa09 (Wio Liagoll) dyjladl pubhsd aal Al A5lanll degono byl
Wago Aday UtLicgonoll $aal Yolis .(Wio wlul) AV whdly ki 6)lgall

Gilgl olec iyl 6jro O 02dg AU aday 5)AVlg

@8: In fig three identical capacitors each have capacitance C. Arrange the four figures in means
of amount of equivalent capacitance:

Ueo Ju i)y sy Ml JUALDAI iy, (0) Lavip J& A dlilolio M Culsurigll olial
: Jlafo pnl OJl degonol) Aiolao)l dsunll jlado pAsl

d>b>c>a
cC C C C
c C C — H | | . Il
_||_|H|_ | ® i lcl —F ICI
— H °

(a) (b) (c) (d)
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@Q9: A Mention three practical applications of the capacitors and explain benefit of using

capacitors in each application

b Azurioll CLli Yloiwl Yo drlo)l §25L0)1 duagq dsuriol) Wb i Gl JAal
Sl Ja

1-The capacitor used in the camera flash light
(Iolal pagualill AN H) ULl HuAogll Lol Goglaio yb dcguigoll A urioll
2-The capacitor used in microphones

aLiguall Ans\I Vo dcgngoll Asurioll
3-The capacitor used in the defibrillator

G il (o a sy Guldll GlA e @A n phaiig j1ani jlan oo fegiagoll Gz urioll
Wl oo Godoll

4—-Capacitors are used in computer keyboard
Wowlall Auilloll Aag) Lb dloxiwmoll A urioll

B) A parallel plate capacitor is charged and disconnected from battery. When pure water is

inserted instead of air between plates of capacitor, potential difference between plates

decreases. Explain how

U juadl e oJ ujUaul (e WUgumndog @igauiio Uisjlgioll Usinifnll Cla Gsurio
Ut LUl A all G310 Jladio Ul .clgdll (o ¥ay L)l clody Layinian

Because the capacitor is disconnected to the source, the insertion of the dielectric causes a

decrease in the electric field and therefore the difference in voltage decreases

Jaoll jlabo Ylndi wiruy Jjledl JWaal Ybd janoll e Uguindo Aol Ul Loy

EK=§ K iy adaJl §p6 Jbad Jjsdl Cuyl iy Guringdnll (g oSUpasldl
AV =E4 Ul Loug
g-2
d
AVt (risgdmllgud asy)iCigris
A . .
AV == Ugasd

0 Explain benefit of inserting dielectric instead of air between plates of capacitor.

First: increasing the capacity of the capacitor Ck = KC

Second: Preventing the early electrical breakdown of the dielectric between its two plates when a
large voltage is applied between its two plates.




oalall 02218592632

Ospaia )0 2240133327
&I U0 Vay Uiz jlgiodl Uringdnll Ol Ao
:ULitloe Uialile Gday deurioll pinidm U WiLas éjle 6alo JLAa)
Ck = KC Gsuuioll Asuw 6aUj:oJoll

ada G balwi aic lagiagan G Jilsl pa10dl ibraall juadivl &io Al

d) What is the factor which changes capacitance of capacitor in a keyboard which is being used?

Wowlall jlan ub ALl Ang) Lo Acguagoll Axurioll Lo PRy Al Jol=dl Lo
SlaJlo=iwl clijl

A= Ay alajio (asul Jo aligoll ple bl aic) Juingonll (u a)l piiy
Jaay ldaicqg eligodl ¢UA Cunl deguagoll Asurioll A=uw jlado jisiig Asurioll
AagUl Lb Welholl W pall Uiy Welhholl Wyl plc Wil

e) What is the source of applied electrical energy of medical instrument C(defibrillator) which is
used to produce electric shock for purpose of stimulating and restoring regularity of the work of
patient ‘s heart.

doanll agegi) Joximoll puhll jldall didaoll dLiasll dsUall jans Lo
Suau Lol Lils Joc oUALil 8alelg jroai yays) dusUya sl

Jlaall oo Acgirgoll Aol viaion Qi 1) UJ‘IJ A Jlaodl yo @ jiaell dsUall
) What is the physical explanation of the followings?
1 Increase of equivalent capacitance of group when they are connected in parallel

2) Decrease of equivalent capacitance of group when they are connected in series
(o JA LIljadl pndill Lo
Silgil ole Gingypoll Wisurioll Gegonol Aislaoll A=l jladio abaji-1
S llgill e dingy roll Wikurioll Acgonol Aiolasll Al jlado Yuadi -2
C xA (5jlgill Aislaoll d=uriol) drnkhun)l daluoll abajl iy -1

Wo9 ule g C oc% oJlgill dislagll Aswiol) ULintdnll G asul abajl -2
Bl




@.10: State the reason of the followings;

a)A charged capacitor in DC circuit behaves like an open switch.
Slagido Lalifo axi roimoll JLill § 4512 ub Gegragoll Amurioll

ada) Loluwo Livio Gardn JA ada Jgay Laiiaub Jolay Uauiti Loaic G uriol YU
A=urioll ada G0 Soluy Ajlayl Al § 10 vi iy 1Adg AyUayu Yol vkl
Ve ASaicgdpdn $oluw 6 51adl Lo Goglioll b Ha U Ad Il G0 S ladg. AV

d0n soluw 651aJl b JLLiI
b)The amount of electric field between the plates of the capacitor decreases when a dielectric
material is inserted between them.

Janoll e Wgundog Gigaulip Ao Linudn U LSUKASI Jlaoll jladio Jiy
Slariaigm U Wjle 6alo JLaal aic

Ul LIUaAIl Jlaodl olaivy yuslsy (B0 Jjldl Jala piupas Jlao aJgi vy
Jaaoll Joollygars E Asuioll pisudn

dalold Jj=Jl b duaniy J6i6 Ex=E - Ed

E
K

Ek =

c)The maximum amount of potential difference can be determined by limit written on the
capacitor.

Sa=urioll oaic Jo=b Ul o) 0IUIAS 2d D G0 Vbl Jlako o

Determines the maximum potential difference that the capacitor can operate with to prevent
premature electrical breakdown of the insulator between the two plates as a result of an electric
spark passing through it, so the capacitor discharges its charge and then damages the capacitor

Kol LUl JLAiVl Giol A=uioll A Jo=i Ul oy ada G Laadl 2aay
Uo Geuioll £307i6 ala Gi5UaAll 6)lill jors) Garii Uriardnll gu Jjlel
Afaic Geurioll Wliiq Laviiaib

@Q11: A capacitor with parallel plates Cthe air is insulator between plates) is charged by a battery
then disconnected from it, when a dielectric which dielectric constant k=2 is placed between plates
of the capacitor. What happens for the followings?

dblwgy Crinub layisgdn O Jjle clodll Uriyjlgiol ULinidnll Wla d=uio
Ut k=D adje cuylb LSLAA Jjle 29 JAal boaicg liic Culnd i dyjlay
(vl 153 &o) SAuiol) duiVl Glostl (o JA) Juaa 1alo Ldrinidn

a) Stored charge in any of its plates Fixed. Because the capacitor is disconnected to the source
.l i“.. 1 -: Uogi\:?.b (-Li... . " ﬁ . 5u “




oualwll 0 2 28

Odpaia 0 2240

b) Capacitance Increase to double
Ck=K C=2C a5\l §bHg ule b 2iall LIl alaji i
¢) Potential difference between plates of the capacitor decreases to half
A5l G069 Lle Arlc ULA Lo Wi oJ) JS Laringdn ) adall §)o

AVi=:=1ay
K 2
d) Electric field decreases to half
agiagdm O oilpaall Jlaoll

EK % =§E A5\l §69 Lle Arle YLA Lo Wani ol LSl sl Jlaoll Jiy
@) Stored energy in capacitor decreases to half
Lagiaion U.I.lujU Al Jlaod Iu.oa.lua.oJ Aoll AsUaJI

PE =~ (AV)2 iBALll G569 e Ayle CLilh Lo Launi (J) EsUiall Jis

@12 A parallel plates capacitor, the air is insulator between the plates and the capacitor is
connected to the battery. When a dielectric material which dielectric constant k=6 is inserted in
capacitor (the battery is still connected) What happens

for the followings;

a)Potential difference between its plates

b)Capacitance

c)Stored charge in any of the plates

dDElectric field between plates

e)Stored energy in it

o U iy Wagingdn g Jile cloaddl isjlgioll Guintanll wIA dsuig
dsrigllg (k=6) dljc culi Lalinigm wilpas Jjle Jaal Loaicg dyjlny
}A3 &o )S dleuriol) AU Cilieall (o JAJ Juany 1ale , ujUaUl iUgngo Culjlo

: € (vl

i S O adall (§ro —a
L -b

yingen o i ueb dfiaell dinuivl -

Llaing0n g LISl Jlaoll -d
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aiag i U pilpasll Jlaoll oo Gijidell Eslall —¢
ALV ENEENVITEV EV T

Jii rod dsuioll PYV) [Gyjlayl ada Gro $olung iy lawiagdn g adall §po
(A)Uay Wgngo

Ldis
CK=KC =6 C:as)=ll §o9 (K = 6) pilpasll Jjsdl cuyl Gy alaji Aeuwis)l dew
Layingdn Jo $i ud Aijisell diniill
QK=K Q=6 Q :a5)U=J1 g9 (K = 6) LUl Jj=)l Cuyl Guauiy alajh o)l Aisib
Layiagdn g LiLjasil Yool

Ut a=ydlg LILEASI adall G166 Uo JA wWosd) Ll uidy LiLas)l Jlaoll
A6 \WeJl §o9 ule ULinrdnll

t=AV/d
Lawingdm O oSSl Jlaoll ub dijidell AsUall
(K = 6) Uil cul dauniy ala b Lagiagdn (g oLl Jlaoll ub Gijidcll 45Ul

1
P.Ex _ 7CkAV? _ Ck _ 6C _ 6

P.E écmﬂ c C

P.Ex = 6P.E




Juadll Jiluwo

P As you see in the figure below, calculate;

a) Maximum amount of the change in charging current
at the of key is closed

b) Potential difference between plates of capacitor after a
closing the key.

¢) Stored charge in any plate of the capacitor.

d) The stored energy between plates of the capacitor
suual jolaodl JAuill o6 dasigoll Wlogleoll Uo

U..la.l.ﬂ.n UL adall (§0 jlabo -b .2lidoll QiLcl aha) Ua.I.I.IJI juil rn.b.c!.ll Jladoll-a
Asurigll
G P11 b Ldaa) jL ol 13) digauile pié Aeuwioll oAl dlidoll GIE| AUAA)

@ Ipar =222 = 2 = 0,64

: AV 2lifoJl ME| o 65006 A=y Aol pintdm (y 2l G )
b AViateety = AVE 12V,
«© Q=CAV=100x%10"°x%x12 = 1200 x 10 %coulomb
(> P.E.= ziC(AV)2 = 2i X 100 X 1076 x (12)% = 7.2 x 1073Joule
P2 A parallel plate capacitor with a capacitance of &4uF is connected to the terminals of 20V
battery.
@) Find the amount of charge in any plates of the capacitor.

b) If the capacitor is disconnected from the battery and a dielectric is inserted between its plates,
the potential difference reduces to 10V What is the dielectric constant of the dielectric and find
the capacitance of capacitor after inserting dielectric in them.

930 Qg oubs U by (G pp Wisw YLijlgioll Ptisudnll WIs Axuwio
(20 VD Lauriné (A sl

SAsuioll Liatdn Uo i Lo Aijidell Aindilll jlads Lo -a
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G130 aud Layingdn U uibpas Jjle 2g) Jaaig yylayl (e Geurioll Calins 13] -b
Asw jlado Log SUjldl eol) JjsJl ¢yl jladio Lod (10 VD WJI Ladinidn ( adall
Slariaidn Ju Jjleliq Asurioll

(D Q=CAV=4x10"%x20 =80 x 10 %coulomb

AV 20
@ K=3-=2=2 w Cc=KC=2x4u=8uF

P3: Two capacitors (C1=9 pF, C2=18 uF) are connected in series combination and then connected
to the battery which potential difference is 12V.

a) Calculate the potential difference between plates of each capacitor and electric energy stored
in it.

b) A dielectric which dielectric constant & is placed between plates of first capacitor C1 (the battery
is still connected to the circuit). What is the amount of potential difference between plates of each
capacitor and the stored energy in them after inserting dielectric?

wle Lodvni =y &o Ylikhgyyo Wjlgiodl 5laundl lga o (C1=9 pF, C2=18 puF) Ylisuwio

A2 V) lauhs g VIRl adall G0 6aai Eo lodicgono Lkl woJlgill
JAal-b Ll dijisell AsUall g dsuio Jaypdialan 2 U 2§ o jlafo wal-a
dngy o dyjlayl el &o) C1 dmuioll pinudm U (4) Ajc Cuyl LSURAS Jjlc 29

slnllg A=uio JA Lioudn (y adall §po Jladio Lod (Acgonoll Loyb U
¢ Jjl=Jl JWaa] asy Laus Aijisell

1_1,.1_19Y w1l g
— = — 1 S T S ey =
Coq C1 G T8 Nag w6 & o W7

Qtotat = Cquvtotal = 6 X112 =72uC= @, = Q;

AV, =8 =2 =gy w Ay, =2 =224y
Gy 9 G 18

P.E., = 2C,(AV:)> =2 x 9 x 10~ x (8)? = 288 X 10-%oule
‘ 1 2 1 1 2

P.E,=~C (AV,)? = L %18 % 10-6 x (4)% = 144 x 10~%Joule
: =2 2 2 2 2

U9-ai uJalll Q&mdlmwdjwl JLaal asy
Cixk =KC,=4X9 =36uF
1 1 1 1 1 1 s 1

Coo Go G C; 36 18 36 1z e~ -4

Qtotat = Ceq-AVtotal =12 X 12 = 144uC = Q1 = Q-




AVy g = 2K = 2= — 4y

Eiw 36
Q 144
AV, =2k = gy

1 1
P.Ex=5Ci(AV1x)° =5 X 36 X 107° x (4)? = 288 x 10™%oule

P.Ex= 1(,"z(av2 K2 = L %18 x 1076 x (8)2 = 576 x 10~ %Joule
2 2

P4&: parallel plate capacitors (C1=16uF, C2=24uF) are connected in parallel combination and to 48V
battery. When a dielectric material with dielectric constant k is placed between plates of first
capacitor C1 and the group is still connected to the battery, total amount of charge of the group
is 3456.c calculate:

a) Dielectric constant K

b) Stored charge in any plate of each capacitor before and after inserting dielectric

&o Ulikhgypo , (C1 = 16 pF , C2 = 24 uP) ULizjlgiodl ULinibnll lga (o Ylisurio
lauihs gy adall §ro,alay orbd i) lodicgo09, Gjlgll olc loda =)
Log WJoll A=uwioll Liatdm U (K) Ladje Ciyl djle 6alo Uo 29J JAai 13] (48 V)
: Jlafio Lo (3456 pCoub) aulall diagivl cuila 1AL , dujUady dlnlio Gegonoldl Cullj
asyg Jub dsuio JA piatdn Yo i Lb Aijidell diadill-b. (K) Jj=)l culi-a
Jjldl Jaal

_ Qtotal — 3456

@) Coq = AViotar = 48
Ceq=C1K+C2m" C1K=Ceq_C2=72_24=48ﬂF axy \_)Jgi“ a&u.lloJl a.?.l.l.l

Jil=Jl Jaal

= 72uF  Jjldl JWAal A=y Gislaoll dsanll

K=C2—"=§=3 wsbraall Jjisdl cub jlado

1 :

b) AViora = AVy = AV, = AVpattery = 48V Alnlio Aecgonollg GJilgd i vy
Uess Ayjuadiy

Q1=CiAV; =16 x48 =768 uC  Jjl=l JLAa] Jud wJoVl dsurioll dini
Q1= CiAV; =24 x48 = 1152 uC  Jjl=dl JLaa] Jub dpitidl dsurioll Aiaib
Qix = CixAVy = 48 X 48 = 2304 uC  Yjl=dl JLaa] asy oJoVl dsurioll diaii

Q, = C,AV, = 24 x48 = 1152 uC  Jjlsdl WA al asy Guitill Asarioll disuh
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P.35: Two parallel plate capacitors (C1=4 puF, C2=8 uF) are connected in parallel combination. If the
total stored charge of the group is 600 uC when they are charged by a continuous voltage source
then they are disconnected

a) Calculate the amount of stored charge and stored energy in each capacitor.

b) If a dielectric material which dielectric constant 2 is placed between plates of second capacitor
Cz, find the capacitance, stored charge, potential difference and the stored energy in each
capacitor.

Cainub 1316 Silgil Lle Lodua=) &o Ylikgypo (C1 = 4 pF , C2 = 8 uF) Yliswio
Qic Cilnd od 6 poioll Auhnlgal) jan o dlalwgs (600 pe) AulA diadiy lodicgono

dijidell AdUallg Lainidm (i 2l )l G609 Lliiaih jlade deurio JAJ wmal -a
Laingom () oiUpasll Jlaoll oo

Lob ,auill Amawioll yingdn U (2) L) je cuyll Lsbpas Jjle 6alo Uo 29J JAai-b
dslallg adall §rog Geuwio JA pintdn o Gl Lo Wjidell dindill jlado
S Jil=Jl Jaal aey Geuio JA pinudn U uiball Jlaoll oo Gijisell

Ceq=Cy +Cy = 4+8=12yF Jil=Jl Jlaal Jud @islaoll Al

AV = Q?ml i % = 50V = AV, = AV, @ jlgioll Acgonoll 2l §)o
eq

Q, = C; AV = 4 x 50 = 200uC
Q, = C, AV = 8 X 50 = 400uC

1 b 1 -6 2 -3
P.Eq =5 Cy(AVy)? = 2 X 4x 107° x (50)* = 5 x 10~*Joule

1 2 1 -6 2 -3
P.E; =5 Cy(AV5)” = 5 X 8x 107 x (50)* = 10 x 10™*Joule

Gy ailil G.?.uquluu.m.n O Jitll JLasl a =y
CZK=KCZ=2X8=16,UF
Coq = C1+ Cyx = 4+ 16 = 20 pF

Qt=Q1 +Q; = 200 + 400 = 600pC

AV = onm; _ % = 30V = AV, = AV, @ jlgioll dcgonoll adia §rod
eq

Q, = C,AV = 4 x 30 = 120 uC

Q, = C,AV = 16 X 30 = 480 uC




o"-‘““-“O?JlsSl
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1 2 1 -6 2 -3
P.E;=2Cy(AV})* =2 x4 X 107 x (30)* = 1.8 x 10~Joule

1 1
P. B = 5 Ca(AV)” = 5% 16 X 107° x (30)? = 7.2 x 10 *Joule

P.6: You have three capacitors in which their capacitances (C1=6 pF, C2=9 pF, C3=18 uF) and an 6V

battery is connected to them. Draw circuit diagram and explain how to connect these three
capacitors in order to get;

a) Maximum amount of equivalent capacitance, then find stored charge in the group and stored
energy in the group.

b) The smallest amount of equivalent capacitance, then find stored charge in the group and stored
energy in the group.

W30, Aulnlgal) Jarmoq (C1= 6 pF,C2 =9 uF, C3 =18 pP) dileuw Wleuwio G Clya)
hy) duaus d5Upaal §)51al hihio [Bll] Go g . (6 V) apsrh Uy adall
zodle Jouaal) laua s So Gl Glsurioll

Jladiog deuio JA Lo ijidell Ainuil Jlado Log Aislaoc)l A=l jlado pAi(a
€ dcgonoll Lo Aijidell Ginunl

JIadiog Aeuio JA Lo Wijidell diadill jlado Log diolacll G=uul) jlado puni (b
S degonoll b Aijidcl dinail

Aislaoll =l jlado pal le Jouaall $jlgil Gle Wileuioll ki (a

Ceq = Ci +C; £.Ca=f6 WQ +,.100= 33\yF

AV =V, =1, =W Sk

Q, = C;AV = 6'x 6 = 36uC

Q, = C,AV = 9 X 6 = 54 uC

Qs = C3AV = 18 X 6 = 108 uC
Qrotar 0V 38 x § =198 ucC

iolaoll dsuml) jladio p2ni ole Jonall Qg le Gl urioll khyyi (b

11,1 11,1 1 _3+42+41_6 . __
_—— -—— - Eom
18 18 18 " “ea T °H

—_— =t —t—=—-4+ -+
Ceq ¢, ¢, C; 6 9

Qtotar = CeqAV =3 X 6 =18 uC
Qtotat = Q1 =02 = Q3 =18 uC
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P.Z: Four capacitors are connected to each other as shown in the figure below.
calculate

a)tquivalent capacitance

b)stored charge in each plate of each capacitor

c)Stored energy in fourth capacitor Cs

Jlad o v al JAauil Lo LoA Ll ey fo iy Ulew &l
Aiolaoll A=l (a
.'a' - # “w! m--- - lI 'u' - .. ll (b

C4 = 6 pF A=aioll Linudn U V5L AT Jlaodl Lo Wil AsUJI (C

1 1+2

1 1
S =T —
6 3 6

(@)

_3_1
6 2

Cseries

Ceq(series) =2 I.IF
ceq(parallel) = Ceq(serieﬂ +C3
Ceq(paml!el) =2+2=4 |J.F

1 1+1

4

1
=— 4+
4

B
B
SN

Ceq(total)

Ceqttotad = 2 uF  Gegonol) AiolAaoll Asuull
b)  Qtotal = AV Ceqctotald
Qtotal = 40 X 2 = 80 pCoul Auladl @ingivll

Qtotal = Qeq(parallel) = Qs = 80 uCouI

Vparalld = —224— =22 20V 5jlgill Ecgomno 2 §ud

Ceq(parallel) 4

Qqcseries) = Ceeqtseries) Vparallel = 2 X 20 = 40 pCoul
Qeqeseriesy = Q1= Q2 = 40 pCou

Q3 = C3 Vparallel = 2 X 20 = 40 pCoul

Qa4 = Qrotal = 80 pCoul

© PE=ix&
27 ¢,
(80X10°¢)% 6400x 1072
4X10-6 4x10°
PEs= 800 X106 =8 X 10" Joule
P8: Two capacitors (C1=3uF, C2=6uF) connected to each other, then the group is connected to the

90V battery as you see in the figure. If the capacitors are disconnected from each other and the
battery without losing energy then they are reconnected each other.

1
P.Eq = 5 X
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First: as in figure (b) after connecting the identical charge plates of the two capacitors with each
other.

Second: as in figure (c) after connecting the different charge plates of the two capacitors with
each other. Find the amount of stored charge in any plates of each capacitor in figures (b, ¢.

othb U ledlicgono Cuyj o loduae) o Wil le Liday) (6 pF, 3 uP Ylisurio
U Ylizurioll Calns 1316, (@ JAdil oo oA (90 V) lodiy adall Gpb dyjlay
. UA=J &o Lodlinyj auci pd AsUaJy A igan (ga dyjladl cg loda =y

A e fo dinuill Alileioll Ailanll gy a=y, (b JAuidl ob oA Vol
Ldua =) o diauill Aalissll Ailanll hyj a=y (€ JAuill uo Ll

SUHLAIl Lo Geurio JA b Aifidell inunll jlads Lo

L K M N
| | | |
cI IF CI I3F o
>, = 6u : = 3U e
-1 1+
6uF Buf
- =
2 L
AV =90V
A ogd et
Cej €L € 3uF
w o= 3uF WL
3 .2 LI
Coqg 6 3
Ceq=2 uF

Qtotal = AV . Ceq

Qtotal = 90 X2 =180 p coul

Q1=Q2 = Quotal = 180 pcoul  JIgi gl Y

ALl L AU ji A ol Caliaainl Lo yase o Aiaain)l Uliloioll Qiliuall kg aic: Vgl
Qtotal = 180 + 180 = 360 | coul QRS Lisuiogl) Soni

Ceq=C1+C2=6+3=9|.lF
AV:Qtota{=?=aov

eq

AV= AVi=AV2=40V




pualiallio 79 g
Ospeada 0 2240
Qi=AV.C1 =40 X 6 = 240 p coul
Q2 =AV.C2=40 X 3 =120 p coul
' UGALS Jaleii Wliauin)l Yld ya=y &o Ainuin)l daliagll aslaunll knyj aic : Wil
Qtotal = Q1+ Q2
Qtotal = 180 - 180 =0
AVtotal = Ceotal . Qtotal = 0
Qi1 =C1.AV=0

P9: A group of capacitors is connected to each other as | |

you see in the figure Calculate | »
a) Equivalent capacitance C,=|12uF
b) Total stored charge of the group, if a 20V is applied

between the points (@) and (b) C,=3uF C.=9uF
¢) The amount of stored charge in each g

1Jglaodl JAuill o
.Acgoaoll Aiolaoll Al sl -1

dingll jlado oo g (a, b) Yuikadill g (20 V) LSLAS ada G blw 13] -2
S degonoll b Aijidoll

(:'a' - db\.?.ba.i." - " [T o “ Jla_a.o Lo—3

Qz=C2.4V=0 C,=6uF I C,=18uF
a

; PRy | | |

Cia G Gl 1 I 5 _L
RIS S
Cl,z 6 3 El. I | ‘b
Cy5=2 uF | |
= C,= 12uF
_1 AR il
Y s | | | |
1 ~t831 C L xl F (‘|—9|F
Ce 1879 ~18p <=M
Cic =ZO1F > s
g E AV=20V

Ceq =C12+ C3+ C45
Ceq=2+12+6=20 pF
2) Qtotal=AV. ceq(parallel)




Qtotal = 20 V X 20 pF
Qtotal = 400 pcoul

3D @Q2=AV.Ci2
Q12=20 X 2 = 40 pcoul
Q1= Qz = Q12 = 40 pcoul
Q1 = 40 pcoul
Q2 = 40 pcoul
Q3= AV.C3 =20 X 12 = 240 pcoul
Q45 = AV . Cs5

Qs5 =20 X 6 =120 pcoul

Qs = Qs = Q4,5 = 120 pcoul
Q4 = 120 pcoul
Qs = 120 pcoul




Physical Quantity G5Ujud)l duo Lawlis 6209 Uint
F The electric forceausU sl 6g.8JI1 N Newtosig.
n
K Coulomb’s constantogtga Cls 9x109Nm2/c?
K Dielectric constantJ jlsdl Cuali
2
g, | Vacuum permittivity &€132J1 w0 Aol | g g5 x 10712 T 8.85 x 1012 £
m m
q Charged 5y aJl dinainl C Coulomb P9Jga
" the distance between (riiaaill () asull y il Jio
the charges
g | thevalue of electric yibasIl Ylaoll LT ne | YSR\Wes
field o9
C | Capacitance of the capacitordsurioll Asiw F Farad aljlo kg-ﬁ:\yi’:qﬁ-sﬁ
I electric curvent LSUpASIN jLLII A Ampere Juol
t timeU.o JI sec second auu
R resistanceAusU A Sll Aoglioll Q ohm rogl
V potential differenceadall §po v volt Cilgo
. tlectromotive AU LAl Aszoladl 690l " sl Cilgb
force
w Energy gainedduuis oll dsUall j joule Joa
P powerd jadll watt watt Ulg
E Energy AU Al AsUal j joule Joa
ENERGY STORED IN ELECTRIC FILED OF ; :
i CAPACITOR ) sl Jo2




(0.5 ecm) Ladinign w asul (risjlgioll Urinidnll ClA Asurio (B0l -20131
£13Jl Lodiy Jundig (10 cm) Lodrio JA &l Joda JAdi)l Ay o Lawingdm (Lo JA9
byl as) lagiagdn Uo i ub dijidell diadill (2) Sieuioll dsw (1): jlado Lo
€0 = 885x1072 ¢Z/Nm? : (i LoLe (10D

(JoVI jgaJl -2013.2

As you see in the figure below, calculate;

a) Maximum amount of the change in charging current at +Q
the of key is closed 80uF Q:

b) Potential dif ference between plates of capacitor after ==
a closing the key.

M+

20V

250

¢) Stored charge in any plate of the capacitor.

d) The stored energy between plates of the capacitor b & el

rtacyl jladoll (1) arual JAuil yb 5Ll 655120l pbd Garigoll Wlogleo Uo
Ay Asurigll u.l_"u.n.n" 2 oy Aadall Gy Jlade (2) .eliagdl GlLél Alaa) Uil jLei)
U-o ‘5I Vo Aijisell diaiill (3) (Uaddl duloc Jloisl a=y) eligoll GALEél o 6230
u.m.:.n.n Ul wibpadll Jlaoldl oo Aijispll dslall (4) .A=surioll ‘_,.n_'-‘.l.n.n

Aol

Vpattery 20
——=—== 084
R 25

: AV @lifoll §ALE] o 64id A=y Aol Linidn YU AdIl §)o
) AVpagery = AV = 20V
© Q =CAV=280x10"°x 20 = 1600 x 10"°coulomb

W IL,;=

@  P.E.=—C(AV)? == x 80 x 1075 x (20)% = 16 x 10~*/oule

3.2013-2) Two parallel-plate capacitor (C1 = 12 pF, C2 = 6 puF) connected in parallel combination,
If the total stored charge of the group is (180uc) when they are charged by a continuous voltage
source then they are disconnected. (1 Calculate the amount stored charge and stored energy in
each capacitor. (2) If the dielectric material which dielectric constant (4) is placed between the
plates of the second capacitor (C2), find the stored charge and potential difference and stored
energy in each capacitor.
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Silgl Llc lodvi=) o Ulikhgypo (C1=12 uF,C2=6 pP) Ylisawio (uJLIJl JoaJI-2013.4
duhlgall jamo Ghklwgy (180 pCoud A dindiy lodicgono Cuinud 1AL
Uo $l Lo Aijiacll Ainuilll jlade deuwio JAJ Lmal (a) Aic Culnb rod & poiurcl
Uo 29J JAal (b). Laiagdn Ui wibpasll Jaoll b dijidcll AsUallg Layinian
dinainl jlado Lob , Guilil deuioll pingdn U (4) Ladje cul Wbpas Jjle 6alo
SUiJIJLan] axy deuwrio JA adall § 109 Aurio JA pingan U-odlu-oﬂ-u-l—‘\-oJl
(r Aioglio LSLJAA 2o 59l kgl duligio ASU LA )51 (CULI j9aJl -2013.5
(AV =12 ) lauind U adall G0 Jladio Gyylaig (R = 10 O) Lajlalio Gogliog=5 Q)
dinuivl jladio Lo .(3 puP) Lalisuw Ui jlgioll Uringdnll WA deurio 6)51a)l oo Culay)
Llao Lo Aijidell ALyasll dsUallg deuioll Lintdn o Gl Lb Aijisoll
Telunoll &o $jlol Lle A=uwrioll Cilay) gJ LU RS
An electric circuit in series combination contains a (r = 5 Q) lamp, a (R=10 Q) resistor and a (AV
=12 V) potential difference battery. A (3 pF) parallel-plate capacitor is attached to the circuit.
What is the amount of charge stored in each of the plates and the electric energy stored in the
electric field, if the capacitor is connected: (1) In parallel combination with the lamp?
(C1=12 pF, C2 = 6 uP) YLiyjlaiodl ULini@nll Clgl o Ylisurio (g_-s:\,!.n'l.oZiJI -2014.6
adall G0 Ajlny prhd Ju lodlicgoao Ciky), oJlgill ylec Lodva ) o Ulikhgypo
(2) Wje cuyl @jle 6alo Uo 2oJ Lodlio JA pinudm (U Jaal (24 ) launs g
U aadnll §36 Jladio Losb ( dyylady dlalio Gcgonoll Cullj Log) Lodiy juraJl oy
JilJl Jlaal asy Ao JA U.la.l.n.n
(C1 = JAail ub Lo Laa=ey So Culayy Oleuio O ( Joll jgall -2014 - pbuing
Wjle 6alo Uo 29J JAal 24V L h b (g Calnyy 9 pF, C2 = 18 pF) series, C3 = 18 uF paralleD
(Gy)Uagy dlnlio Cljlo Gegonollg) 3 @I deuioll Linidn O k Ladje Cul
QU jiaodl diaainl (2) Jjisdl ¢l (1) jlasio Lo 336uC Gegonol) Aulall diaginll Cuilag
AU G=aioll ub Wjlsdl 8aloll JLAal Ay dsurio JA Liatdn Uo Sl b
Layingdn U Jile clgall (i jlgioll Urinidnll wia dsuio (LIl joatl -2014.7
(k=6) ajccul lariagdm O LSUpas Jjle Jaal boaicg dyjlay pudad (i)
A=uiol) AU GloA)l Yo JAJ Juany lalo , Qjlady Agungo Clljlo A=uuiollg
iz w(b) . lariagdm gy adall §po (@) : T (wul )55 &0)T
Lodua =) &o pJlgll Llc Lidnyy (Cr= 6 pF, C2=3 PF) Ylisuwio (&)LA - JoVl joaJI -2074.8
Clind 1316 . (90 V) Ly U adall §16 dylay puabad U Lodlicg.ono Cikay) ol
Loy asel ol dsUall VO Ela Ggan Yga layll Ycg Lodua =y e Ylisurioll
Sl=uuio JA Lintdn Jo $i ub Wijiael Ainuilll Jlado Lob a5jlgil Lle
(@)L - LIl Joall -2074.9

Two parallel-plate capacitors (C1 = 6uF, C2 = 2uF) are connected in parallel combination and they
are connected to battery (12v). Calculate:

1-Stored charge in any plates of each capacitor, and total charge.
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2-When a dielectric material with dielectric constant (k=2) is placed between plates of first
capacitor (C1) and the group is still connected to the battery, calculate the amount of Stored
charge in any plates of each capacitor, and total charge after dielectric inserted.

(Cr= 6 pF , C2=2 ) Yutizjlgiodl Uringdnll Ll o Ylimuio (Uala — Lilidl j9aJ12014.10
Y10 Ajlny ks U k) lodlicgono 9 $ilgl Llc Loduasy &o Ulikhgyyo pF
-2. AQulAall diagillg Gurio JA Qinii-1: jlade wal (12 V) lauhs g adall
dyjUayl cléy &o) LIV Gsurioll Lindm U (2) Aje Cul LSLLAA Jjle 29d JAal
JA pintan o il b Wijidell dinuill Jlado Lob (Gegonoll Lo Uu dlagypo
Sdlall dinin)ig dJjlell Salodl JLAal asy saio

Jile clgall, (40 pP) lWaisw (Litjlgioll Lindmll la deurio (Gl j9aJ1 -2014.11
, (70 uP) jladios Waisuw Walaji Lariagdn (s Wjle 6alo Culaailal, lagiaidnm
:5gluy 8alodl Ll Jjc cuyli Ylo

C, =40+ 70 =110

L= d . QSF¢ 8 10A-b 14-a

(r Aioglio LILAAS Lo H9ind kgl Auigio ALLIAA 6 51a (Yardoill -2015.12
(AV=6\) L6 (u adall §o Jlado dujlaig (R = 10 Q) Ladjlado Gogliiog = 5 Q)
dinuindl jladio Lo .(3 pF) Wi w Uiy jlgioll Uringdnll WA dsurio 6 51a)l b by
oo Lo Aijidell ALyas)l dslallg Sdsuioll Liadn o $i Lo Aijidoll
2ol &o LIl e (2) .2lnoll Eo ilgill Lle (1) A=urioll Culny) o) LU DS
oVl 651al e Geuioll Juad a=y) lduudi §)51a)l Lo dyjlayllg Gogliollg
(Laiiauh (o Laélyolg

Silgdl Llc Lodie) &o Ulikngypo (C1= 4 uF, C2= 8 uF) Ylisurio (Joll jgaJi-2015.13
dihlgall janmo Glklwgy (600 pcoud dula dinuiy lodlicgono Crini 13l
JA pingdn Uo i ule @ijiacll @iadill (1) : sl aic Cilnd od 6poiwoll
Aol piatdn U (K Wje b WSLpas Jjle 8alo (o 29J JAai (2) . duio
<KD Jj=Jl cul jladio Loo(480 pcould Laviiadh Crapails daitill

Two parallel-plate capacitors (C1 = & pF, C2 = 8 p) are connected in parallel combination. If the
total stored charge of the group is (600uc) when they are charged by continuous voltage source
then they are disconnected. (1) Caleulate the amount of stored charge in each capacitor. (2)If a
dielectric material which dielectric constant (k) is placed between plates of second capacitor (C2)
and its charge becomes (480uc) find dielectric constant (kD.

0.1 mm) lduag) U asllg (2 pb) Lavisuw Gsuria (@JLA — JaVl jgall -2015.14
Jlaodl jladiog Aol dingly il (1) .(30 V) 0adi9 (§ 16 Janod CLina

U Jjle 29J JAalg jaunoll e Asurioll il 13] (2) Lagingdn g piUpaall
(3104 ) d=uriol) LSUASI Jlaoll b dijisell sUnll Cunyni layingdn
JjLel 6alold Jj=Jl Cuylig Jjl=dl fudg A=y Gsuriol) adall § 16 Ll
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Parallel-plate capacitor (2 uF), distance between plates (0.1 mm), charged by electric source
(30W). calculate: (1) Stored charge and electrical field between its two plates. (2) Disconnected
from the battery and a dielectric material with dielectric constant (K) is placed between plates
of capacitor the stored energy became (3 x 10 J). Find the potential deference after inserting
the dielectric and the dielectric constant (k).

1
Q = CAV = 2 x 30 = 60pC
2

1
PE giectric = EAV X Q

_ ZPEe!ectric _ 2X3X 10_4
B Q "~ 60x 1076

(C1= 6 pF C2 = 12 pP) QuLizjlgioll Utintbnll Wiga (o Ylimurio (Lulil joall -2015.15
aadall G0 Qylay orhs Uy lodlicgono Cilny) apligill lc Lodvia =) o Ulikbgiyo
vinaln g JAallil.ledio JA piaim gy Vjle clgdll glag (12 V) lahs gy
(AjUaJU dlnlio Aegoaoll Culj Log) (3) Ladjic ¢l djle 6alo o 29J Lodio JA

diadl (2) Jjl=dl Jaa] aey deunio JA piatdn (u adall §po (1) jlado an
JildlJal az) lodio JA pingdn Uo i ob @ijisoll

Two parallel-plate capacitors (C1 = 6 pF, C2 =12 puF) are connected in series combination and they

are connected to (12v) battery, when a dielectric material with dielectric constant (k=3) is placed
between plates of every one of capacitors and the system is still connected to the battery.

Calculate: (1D potential difference between plates of each capacitor after inserting dielectric. (2)
Stored charge in any plates of each capacitor after inserting dielectric.

Cring) (300V) advn G @igauiio (15 pF) lalisw dsurio (@)La- il joaJI -2015.16
degonoll porb Lle 2dall G106 dals digait Jut $)al dsuio &o Silgdll Llc
&g 13l (3) .yl Ay o JA Aiaui (2) duilll Asurioll Asaw (1) - sl (100V)
L Jje Cul aa (75V) degonoll ada djle 6alo LoVl =il Linudn Uy

SoaloJl
A parallel-plate capacitor with capacitance (15 pF) charged with potential difference (300V) and

connected in parallel combination with another discharged capacitor. The potential difference
between the two ends of group becomes (100VD. Calculate:

(T)Unknown capacitor. (2) stored charge in any plates of each capacitor.
(3)If a dielectric material which dielectric constant (K) is placed between plates of first capacitor
(C1 potential difference becomes (75V) between tow ends of group, find dielectric constant k.

Uliswioll gy Jud Before




Q. = C;AV; = 15 x 300 = 4500uC
Q=0
Uliswrioll knyj a=y after

Q; = Q + Q, = 4500 + 0 = 4500uC

& 4500

AV, ~ 100

Cog = Cy + Cy > Cy = Coq + C; = 45 — 15 = 30uF
AViotar = AVy = AV, = AVpgttery = 100V

Q: = C;AV; =15 x 100 = 1500uC

Q, = C,AV, =30 x 100 = 3000uC

JilJl Jlaal a=y

|

|
N
w1

i
~

Coq =

c _Qt_4-500_60F

TR T T

Coq = Cy + Cy w Cy = Coq + Cy = 60 — 30 = 30uF
Csc 37

CZK=Czk‘W>k=C_2=E=2

U cadayy (8 pP) Wisw Utiyjlgiodl Utinitnll Wia Guwio ($asdoill -2016.17
U0 $i Lob Wijiacll dinuil jlado Lo (1) .C10 V) Lduhs O adall G0 Gyylay oabd
Ut oSlpaa Yjle 2gJ JAaig dylayl e euioll Cailnd 13](2) Sdmutioll piaien
d=urioll Lingdm U adall G316 Jladio aa (D $oluy aJ Jjsdl Cuyl Layingan
Slayingdn Ju Jjledl Ula ub d=uioll A=w jladog
A (8uF) parallel-plate capacitor is charged by a (10D battery. (1 calculate: the amount of
stored charge in each of the plates. (2) Disconnected from the battery, then a material which
dielectric constant (k=2) is inserted Calculate the in potential difference between the plates and
the capacitance of capacitor after inserting the dielectric.
(C1=120 pF, C2 = 30 pP) Uuisjlgiodl ringtamnll Cilga (o Ylisurio (JoVl joaJl -2016.18
adall§po Ayjlng a6 lodiicgono by, pligill Hlc lodvn=) So Ulikhgiro
b djle 6alo Lo @9 JAal g Gyjladl (e Gcgonoll Calns 1316 (20 VD Ldhé (L
Lo Wjidoll GsUnJlg adall §4o Jladio Lod , Guilil deuioll Linadmn U (2) Ladje
¢ Jil=dl JLaa] a=y Geuio JA pingdn U uilpasll Jlaoll
(C1= 8 pF, C2 =12 uF, C3 = 24 ldilew Cilsurio CM lyal (@)LA - JaVl jgaldl -2016.19
8p1all hinAp rouw) &o &g . (6 V) audph Uy adall Gpo , Auknlgdll janog pbd
Jlado pAai (a): vle Joaal ldAa s So G Wleuwisll k) @adis disuiasll
dingit)l jlaiog Geuwio JA& b Wjisoll dinuill jlado Log Aislaoll dsuul)
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@ jiaodl Ainainl jlado Log Aislacll maull jlado p2ui(b) Sicgonoll ob Aifisol
Sdcgonoll Lo Aijidell dinuill jladiog Guio JA ub
You have three capacitors in which their capacitances (C1= 8 pF, C2 = 12 pF, C3 = 24 pF) and an
(6v) battery is connected to them. A circuit diagram and explain how to connect these three
capacities in order to get: (1D Maximum amount of equivalent capacitance, then find stored
charge in each capacitor, and total stored charge in the group (2) The smallest amount of
equivalent capacitance, then find stored charge in each capacitor, and total stored charge in the
roup.

gLo.:::'\.w_g &o Ylikhgypo (C1= 3 pF, C2= 6 pF) Ylisuwio (Urlago — Jaoll jgall -2016.20
adaJl §p6 -1:ladio rmal. (72 pcoul) duls dingiyy Gegoaoll Criaw, ligill ylc
AUl -3 .d=uio JA Lifian Uy adall §1b -2 .Gcgonoll pd i Uy LA
wle Loduasy &o Ylikagypo (C1= 6 pF , C2 = 12 pP) Ylizurio (LJlI joall -2016.21
dunlgal) jaumo dlalwgy (180 pcoud dula diadily Lodlicgono Crinub 13L6 , jlgill
b LWSUpas djle 6alo o 29d JAalg dyjladl (e Acgonoll tuling 1AL 6 joiuoll
JA piaan U Aifidell dindill jlade 2, Lol duris)l piatdn Uy (4) Lje
JilJl JKaa] asyg Jub Aurio JA ada G )09 Asuio

Two parallel-plate capacitors (C1 = 6 pF, C2 = 12 uF) are connected in:
parallel combination. If the total stored charge of the group is (180yc) when they are charged
by continuous voltage source then they are disconnected, if a dielectric material which dielectric
constant (k=4) is placed between plates of first capacitor (C0, find the amount of stored charge

in any plates of each capacitor and potential difference of any capacitor before and after
dielectric inserted.

2016-2-out) Two parallel-plate capacitors (C1 8 pF, C2 12 uF) are connected in parallel
combination. If the total stored charge of the group is (640uC) when they are charged by
continuous voltage source then they are disconnected, If a dielectric material which dielectric
constant (k=2) is placed between plates of second capacitor (C2), find the amount of storied
charge in any plates of each capacitor and potential dif ference of any capacitor before and after
dielectric inserted.

Qioglio LSLIAA 2las $gial hypll Ayigio Auilrda 6 5la (CULI jatl ~2016.22
Cubagy (6V) LG U adall G 1o Jladio @jlayg (R=14(1) Ladjlalio Aogliog (r=6 (1D
dinainll Jladio Lo (2 pP) Waisw Yuisjlgioll Urinudmll Wila dswip 64518 b
Lallae b Aijidoll AuLyasll Aslallg deuicll Linidn Jo i YO Aifidll
2lunoll &o WJlgil Lle (2) .2Luaodl o Wilgl Lle (1) Aurioll Cilny) o LILpA Al
Wl 6511 e Gsunioll Jund ay) lduwdi §51a)l po Qylnylg Gogliollg

(LYiinagd S0 o Larélyolg
An electric circuit in series combination contains a (r=6 (1) lamp, a (R=14)) resistor and a (4v)
potential difference battery. parallel-plate capacitor is attached to the circuit. What is the

amount of charge stored in each of the plates and the electric energy stored in the electric field,
if the capacitor is connected: (1D In parallel combination with the lamp? (2) In series combination
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with the lamp, resistor, and the battery in the same circuit. Cafter disconnecting the capacitor
from the first circuit and reconnect it in series).
(C1=6 pF, C2 = 3 uP YLiyjlgiol YLinianll Wiga Yo Yliwurio (ardoill -2017.23
adall G0 Ayjlny a6 lodiicgono iy, pligill Hlc lodvi ) &o Ulikhgiyo
Jaal (2) .d=uio JA pintbn Ui adall §16 Jlado wumal (1): (12 V) laudas G
Uyl cldy So) Luilll d=uioll Lingdn Uy (2) Wje Cub Wjle 6alo Uo 29J
A=y Geuio JA Liardn U adl §4o Jladio Losb (Aecgonoll Lo U @ngipo
cdjl=ll JLaal
Qioglio LIUJAS o $gini khyyl Aulgio ALLIAS §)5la (JoVI yoall -2017.24
Wi o 851a)l b iy (12V) Lduhd U adall §10 Jlade duylaig (r-20Q)
U-oc'vlooﬂu:\-oJl dinill jlado Ylas 2luno So WIlgill le tiyjlgioll Yrinidnll
LSl GsUall (2) Geurioll dew (1) : jlado aa (20u() G=euioll Linidn
WILpAAI Lalao b dijidoll
An electric circuit in series combination contains a (r=20Q) lamp, (12v) potential difference
battery. A parallel-plate capacitor is attached to the circuit in series charged with (20uC). What
is the amount of: (1D Capacitance of capacitor? (2)The electric energy stored in the electric field.
wle lodua sy o Ylikagyyo (C1= 3 pF, €2 = 6 uP) Ylisurio (LIl joaJl -2017.25
dunlgal) jano dnlwgy (900uC) Guls dindiy Lodlicgono Cuiniy 13L6, Sjlgill
Uo i Lo ijidell dindivl jladio Aeuio JAJ crual (1) : dic Calins (od 6 poliuwoll
U0 2¢J JAal (2) laingdun u LILasll Jlaoll oo Aijidoll Aslnlig Lariniamn
dinuill jladio Lod ooVl d=urioll Gingan U (3) Ladje Cuyl LisLyas @jle 8alo
A=wio JA pin@n YU adall §pog Aurio JA Lintdn (o Glo-oﬂ-u-n-oJl
Sdjl=dl JLaal a=y
2017-2-out) Two parallel-plate capacitors (C1 26 pF, C2 18uF) are connected in parallel
combination and they are connected to (50v) battery, when a dielectric material with dielectric
constant (K) is placed between plates of first capacitor (C1 and the group is still connected to the
battery amount of charge of the group is (3500uc). Calculate: (1D dielectric constant (k). (2)
stored charge in any plates of each capacitor.
@jlgiodl a5lanll Cilga Yo (C1 = 3 pF , €2 = 6 uP) Ylisuwio (CUJUJI jgall -2017.26
adall Gpo 6a1ai &o lodicgono Cukyjg llgill Llc loda=y &o Ylikbgiso
(12V) Lt 6 g LU Al

U Cday) (6 ) Watieaw (s jlglioll Yringdnll Ola deurio ($ardoill -2018.27
(o Gl b @ijiaol diadivl jladio Lo (1) (30V) Lauhs G adall §3o dyjlay pahad
U Jile 29J JAalg dyjlayl e deauioll Cilins 131 (2) Sisuioll pisgan
MMIMJImb,(Sv)@IMWMI@pmw

Slauiaiom pu Jjldl ddla
A parallel-plate capacitor (6 uF) is charged by a (30V) battery. (1)Calculate stored charge in
each of the plates. (2) Disconnected from the battery then a material which dielectric constant
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(K] is inserted between two plates of capacitor; the potential difference is decrease to (5V)
calculate the capacitance of capacitor when the dielectric inserted.
(C1=9 pF,C2 =18 ub) Yuiyjlgiodl Yriaidnll Cilga o Yliwurio (JgVl jgaJl -2018.28
G)0 QUny o1hd Yy lodicgoap tikhyjg Jlgill Llc Lodvh=) &o Ylikhgiyo
vinten U (K) Wjc culi Wjle 8alo Uo 29 JAal 131,(24V) Lahs U adall
sl di~aill Culas dyjuaduy Alnio Gegonoll Clj log oVl dsuwioll
Ao JA piatdn U adal §is (2) K Jjsdl cul (1) $)ladio Lo (288uC) egonoll
Jjl=ll alodl JLaal ayq Jud
Two parallel-plate capacitors (C1=9 pF, C2 = 18 uF) are connected in series combination and they
are connected to (24v) battery, when a dielectric material with dielectric constant (k) is placed
between plates of first capacitor (C1) and the group is still connected to the battery, total amount
of charge of the group is (288c). Calculate: (1D Dielectric constant (k). (2) potential difference
between plates of each capacitor before and after inserting dielectric.
(C1=4 pF,C2 =12 uF, C3 = 8 pF, C4 = 6 pF) Wlsurio &)l ()LA - Joll jgall -2018.29
Gwal, (256x10767) AU G urioll Lo Qijisell AUnJl Ciilag jlgill Llc dngyso
Lo (3) .ol8)l adal Gpog Aurio JA 2da G0 (2) .Aegonoll Aislaoll Al (1)
Aala)) dinuitlg deurio JA Lintdn (o i Lle Aijidoll Aiaiil jlado
Four parallel-plate capacitor (C1=4 pF , C2 =12 pF , C3 = 8 uF, C4 = 6 uF) connected in parallel
combination, If the stored energy of the there capacitor (C3) is (256x10-6J) Calculate: (1D The
equivalent capacitance of group(2).The potential dif ference between plates of each capacitor, and
totally potential difference. (3) The amount stored charge and stored energy in each capacitor,
and total stored charge—.
IJasnog (C1=9 pF, C2 =12 pF, C3 = 18 pP Wilswurio @M clyaJ (LJLI j9aJl -2018.30
6p51al) hindo ol &o duag (24V) ahad Uy adall §po Spoimoll Arhnigall
Jadio p2nl (@) : pde Joaall lduaey fo G Uleuioll k) Gudus 5L AA]l
dingll jladiog deurio JA pintdn (o t._;'vi w6 Ginail jladio Log, Aidlao)l sl
Uo i b Aiauinll jladio Log Aidlao)l dsaul) jladio Al (b) Sicgonoll b Aifisol
Sdcgonoll Lo Aijidoll dinul jladiog deuio JA Linidn
Yon has three capacitors in which their capacitances (C1 = 9 pF, C2 = 12 puF, C3 = 18 uF) and an
(24v) battery is connected to them. Draw a circuit diagram and explain how to connect these
three capacitors in order to get: (1D Maximum amount of equivalent capacitance, then find stored
charge in each capacitor, and total stored charge in the group. he smallest amount of equivalent
capacitance, then find stored charge in each capacitor, and total stored charge in the group.
Silgl Llc Lodua =) &o likngypo (4 UF 8 uF ) Ylisurio (@)La - LIl joaJl -2018.31
,0)oiauoll dukhlgall janme Aalwgy (600 pC) AulAa disuiy lodlicgono Carinui 1AL
I ..,:“.. 1 -: ‘.J-o gi L.?.b aJ... . " -a- . o " jl;.ﬁ.o == - db.l k |(1) :Cl.i.c . I . ro:j
Wjle 8alo Yo 29 JAal(2) .Layinidm g L3UaAIl Jlaoll o Wijidell Aslnllg
Vb AijiAoll Ginuil jladio Lo Kuilil Gsurioll Linudm U 2 Ladje Cul LWL aA
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Viaten U VibrAAl Jlaodl uo difidell AsUallg d=utio JA Lintdn o i
cdjldl Jaal asy Geurio JA
LAy &o Adagyyo (4 pF, 8 pF , 12 uF ) Wavilew Wlseurio (@ JLa - LI jgall -2018.32
wrwal (24V) whs gy adall §16 Ajlny pibhs U Acgonoll iy, $jlgill Hlc
JA pingdn Uo $l ub Wijiacll diauill (2) .Gegonol) Aislacll sl (1) ;ylado
Jlaodl po @ijiaoll @sUall (4) .Gegonoll pb Wijidoll dulall diaunll (3) .G=uio
Jads JoVl duriol) LU LA
Three parallel-plate capacitors (8 uF , 12 uF, &4 uF) are connected in parallel combination, there
ends are connected to poles of (24v) battery. Calculate: (1D The equivalent capacitance of group.
(2> The amount stored charge and stored energy in each capacitor. (3) The total stored charge
in the group. (4) The stored energy in the electric field between plates of first capacitor only.
ulc Loy &o Ylikhgypo (C1=12 pF, C2 = 8 ) Ylisurio ($ardoill -2019.33
drinlgal) jamno dalwgy (400 pcoul s dinuiy Lodlicgono Crinub 1316, Sjlgill
Uo i Lle @ jiapl diauinl (1) : Geuio JAJ Gual dic cilnb o 6 poliuwoll
(2) Loaini g gy LIUASI Jlaoll Lo Wifidoll AsUallg Aurio JA pintan
oVl dxuuioll yiasdn Un () Ladje cub LLsas Jjle 8alo Uo 2¢J JAa
CK) JjJdl cul jlado Lod (5V) Il Gegoaoll adda §16 yalAails Laiiaih Ciapnils
Two parallel-plate capacitor (C1 =12 uF, C2 = 8 uF) connected in parallel combination, If the total
stored charge of the group is (400 pcoul) when they are charged by a continuous voltage source

then they are disconnected. Calculate: (1D Calculate the amount stored charge and stored energy
in each capacitor. (2)If the dielectric material which dielectric constant (k) is placed between

plates of first capacitor (C1), the potential difference of group decrease to (Sv) find the dielectric
constant (K.
Lodwing®m (s aull (risjlgioll Uuiatdmnll ¢l deurio (JoVl jgaldl =2019.34
Lodiyy Juady (10cm) Laio J& &lua Joba JAui)l G20 Lodringdmn o JAg (0.4cm)
dingitl jladio Lo (2) A=urioll A=w jladio Lo (1) €0 = 8,85x1072 ¢2/Nm? (i Lolc £13J1
Calias 131(3) Slodiy (10V) ada §16 bl ae) lodsiagdn Jo i ubd dijidoll
u..u Aadall §1o buid lodlinignm o Wibpaa Jjle gl JAalg AujUadl e dsurioll
- GeuiollGeuw jlado Log § Jjl=dl 29U Jj=dl Cuyl jladio Lob (5V) LIl Lodriagan

q1dLLoJCULul.oQLo.ﬂJJQJ.ﬂ.DU.U\JjL9J|CUb9.D
102 §siadal

= £_885><10_12><—=221><10_“F
s O 0.4 x 102
A
%

= 224%J10~11 x 10 = 22.1 x 10~ 11¢C
10

( Qk 221x107"
~— Qg = CxAVg w Cx = AV, 5

 Cx 442 x1071F

=442 x 10711F

=2

T C T 221x10-1




gtuliig s peg i 59

8
Opaia )0 2240
Ce =KC=2x221x10"" =442 x 10-11F

Q 2.21x10~11

Cyp = == = 442 x 10" 11F
AV

35.2019-1-Applied Branch) Tuwo parallel-plate capacitors (C1 9 uF, C2 18 uF) are connected in

series combination, when they are charged by a continuous voltage source then they are

disconnected. Then stored energy in the electric field of first capacitor (C1) is (288 X 10-6J). Find:
(1 The potential difference between plates of each capacitor.

(2) If the dielectric material which dielectric constant (4) is placed between plates of first

capacitor (C1) (the group is still connected to the battery) find the potential difference between

plates of each capacitor.

(4 uF, 6 uF) Utizjlgioll Uainganll Wiga Yo Ylisutio (LIt jgatl -2019.36

@16 dyglng s U iy Lodicgonog Biledl le Lodke) &o Ulikbglyo

Uo i Lo Wiidell dinuivl jladio deuio JAJ cruual (1) (50V) Laudas O adall

u.l_"u.n.n U (3) W je el WS djle 6alo (o 29d Jaal (2) laision

JA adall @6 wual Gy jlady dla'io Gegonoll Culljlog AuiliJl Gsauioll

Guw alito .Jjl=dl JLaal asy Aurip JA U.l_‘u.n.n UL QU jiaoll diagiillg Qsurio

ulAsa
AViotar = AVy = AVy = AVpgerery = S0V dlnio dcgonollg jlgi byl YV
Ueay dylady
Q1 = C1AV; =4 x 50 = 200uC  Jjl=dl JLaal Jus ool dsurioll &inii
0, = C,AV, = 6 X 50 = 300 uC  Jjledl YLaal Jus il dsaioll dinuis
AViotar = AVy = AV = AVpgirery = S0V dlnio dcgonollg jlgi byl UV

Ughy dylady

Cox = KC; =3 X 6 = 18uF

Q, = C,AV, =4Xx50=200uC  Jj=Jl JAal 2=y JoVl dsurioll @iaii
Qak = CoxAV, =18 X 50 = 900 uC  Jjledl JWaa] sy duiliJl dsurioll dinub

_ Q2k — - —
K = %5 s Que = KQy = 3 X300 = 900 uC

5) Gsawiod LU ASI Jlaodl Hb Wijiagll dAsUnJl jlatio Lo (CuLUI jgall -2019.37
aie layle Juani ol 6)a8ll jlado Log T(4000V) qu.u.n\b A @ 8 Criagiy 13] (pF
T(10 ps) (roju Lar 2y 0
What is the amount of energy stored in the electric field of a (SuF) capacitor, if charged by a
(4000V) potential difference? What is power we get when discharge by (10us) time?
(C1=4 pF, €2 il s Wi w Oleurio &)l (Lilal - $ardoill jg9all -2020.38
Qg pahd o Acgonoll iy Sjlgill Hlc Aingypo = 8 uF , €3 =12 uF, €4 = 6 ubd
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(2).4cqgonol) Aiolaoll dsull (1) jladio viwal , (12V) Lduhs (u adall Gro
Aegonoll yo dulall dinuinl (3) dsuio JA Lintdn Uo i ub Aijisell dinuil
(C1=6 pF,C2=9 uF,C3 =18 uf) Wleurio G (Ll — $ardoill jgaJl -2020.39

. (300 pcoud dyla dinuiyy Gcgonoll Cuiaiw, pJlgill Hlc Loda ) &o Ulikhgy o
G930 -3 Gegonoll porh U GLAI ad A §16 -2 Aislaoll Azl -1:)ladio Liual
il Wiga (o (C1= 9 pF, C2 = 18 uP) Ylisuio (LSLaV! - Joul jgall ~2020.40

G306 824 Eo Lodlicgono tihyjg, pllgill Llc Lo =) o Ulitkhgy o Ajlgioll
O (K) dje il Vilaa Jjle egd JAal, (12V) lauasd g piupasll adall

uila (Aegoaoll o U dingiyo Ajlatll ey &o), ClA=wlioll inidn

Jie Cub cuwal -1:5lado wumal . (144 peoul) Gegonoll pob Aijidoll Ginunll

Jildl Jlaal azy deurio JA yinttn G adall §16 -2 K uiLpasll

(16 uF , 24 pF) Uiz jlgiodl tint@nll tiga (o Ylisuio (Ldihi JoVl jgall -2020.41
930 Yl oubs U Gy lodicgonog Gilgll Ll Loy &o Ulikbglpo
vingtdn Uy K Wje cul Wjle 8alo Yo 29J JAal 13l (48V) Lahs U adall
Lo 3456( Gcgonol) dulall diagil Cuilas dujUa U dlnlio Culljlog LIVl Aol
ay9 J4b Gaio YA pinibn o $l pb @ijiaoll @iadidl (2) .Jjsdl el (1) jlado
Jildl Jiaal

(C1=4 pF,C2=8 pF,C3 =12 vl v laisw Olewio &)l ((($araoi - 2021.42
U adall G 1o Qjlny iahs o Acgonoll Cilny) Sjlgidl Lle Ahgyyo F, C4 =6 ub)
Vb Aijiagll dianl (2).4cgo0n0l) Aislao)l Al (1) jladio vrumal, (12V) Laukhs
dcgonoll Vo dulall dinaginl (3) Qsaio JA vialon A Lo \5i

13L6 ,§5jlgill Llc Lodi=e) &o Likngypo (4 UF 8 pF ) Ylizurio ( JoVl joaJl - 2021 .43
o ,0 poiauoll Aulnlgall) jamo dlalwgy (600 pC) AulA diadiy lodicgono Criaib
Lﬂya*&nmglw@p&dlwljlmomwh_ml(n.mm
Wijle 8alo Yo 20 UBal(2) Lainidn (u Lilsaall Jlaoll pb difiaoll dslallg
Vo @ijiaol dinail jlado Lobd Al dsuwioll Liatdm U 2 Ld)je Cul LSLas
vingdn U LIRS Jlaodl b Wijiaell Ablallg dsuio JA Lingdn Uo i
Sdjladl JAal asy Qg JS

44. 2022ZFirst voled Two parallel plate capacitors € Cr=4pF, C2=8uF) are connected in parallel
combination. If the total stored charge of the group is 600uC when they are charged by a
continuous voltage source, then they are disconnected from the battery. 1) Caleulate the amount
of stored charge and stored energy in each capacitor before inserting dielectric. 2) If a dielectric
material which dielectric constant 2 is placed between plates of second capacitor Cz, find the
capacitance, stored charge, potential difference and the stored energy in each capacitor after

inserting dielectric.

45.2022First role APP) Two parallel plate capacitors € C1=4 puF, C2=8 uF) are connected in parallel

combination. the total stored charge of the group is 600 uC when they are charged by a
continuous voltage source, then they are disconnected from the battery. 1- Calculate the amount
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of stored charge and stored energy in each capacitor before inserting dielectric. 2- Ifa dielectric
material which dielectric constant 2 is placed between plates of second capacitor Cz, find the
capacitance, stored charge, potential difference, and the stored energy in each capacitor after
inserting dielectric.

46.2023 First roled A dielectric (k=2) inserted between plates of unknown capacitor which
connected in parallel combination with another capacitor (C2 = 8uF) and the group connected to
(Y1) battery.
Total amount of charge of the group is (72 pC), calculate: 1 The capacitance of unknown capacitor
before inserting dielectric. 2) Stored charge in any plates of each capacitor after inserting
dielectric.

47 An electric circuit in series combination consist of a lamp it's resistance (v = 50Q) , and a
resistor (R = 1000 , and a potential difference of battery (AV = 12\ . A parallel plate capacitor
is connected in parallel combination with the lamp so it amounts of charge stored in each of plates
(100uC) when a dielectric material with dielectric constant (KD is inserted between plates of
capacitor that increase the capacitance by (50uF), calculate dielectric constant (k)7

JoVl Jadll) @yjljell SilpeMAJI
@ia Wollaoll &)l LS 20 Bl @ it Wity Undaio rouw)l ($asdoill ~2013 1
draw a graphical diagram to explain the relationship between the: discharge current as a function
of required time for discharging.

(JoVl jgaJ1 -2013 .2
What are the factors affects capacitance of capacitor, explain mathematically?

when doubling the potential difference between plates of a constant capacitance capacitor. What
happen to the amount of each the following?
a- Stored charge (Q) in each of the plates.

b- stored energy in the electric field between the plates.
Wla deuio pintdn U LILAS Jlao ub dijidell Asla) Slalolg Juany lalo
Aeuwioll piatdn U LSUIASI adall Gub Jladio Gdclio aic iyl deuw
Vintdn U jaadl ol WL s djle 6alo JLaal (o YLEEAS (itloc Uuiaslsd JAaal
clgaVJl (o Vay ULiyjlgiodl Jrinidmll Ola Ao
oaic Jo=i Ul Uhol ilpda ada §1o puadl Jlado aaay Jle (il joadl -2013 .3
Uaub duloc Laysd Quagi (Ladljal ule publi)l &o) Aulpas 45l1a) Uahis ouw)l
Auioll &u)0ig
vinidn U LSUAAl Jjldl Jaal Quagy Ualis @bl (CUWI joall 2013 4
Loddiy LSUJASI ad )l G146 Jladio Lb dyyUal Uc Bgndog Gigauilo Ao
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Ls dua gl (Ll jal ule Jublill fo) Gl pas 6)51a) Uadaio ouw)l (Gasdoill -2014
A=aioll &)9iq ol duloc
WJlgill e dngy ol Wileurioll egonol Aislao)l sl jlado Yladi Jlc
Vit U dijiacll Ainuiilg LU Al Jlaoll Jladoel SUunny lalo (JoVI -2014 .5
G0 javai dyjlng oo U lodinidmn Cilngg Ulisjlgiodl Jriniomnll CGli Quio
Lody Ugingo dyjlayl clidy So Wild Lodua =) e Yliardnll asyi 1Al eyl ada
Sdygliio Gyilgall B3 jamo Lo UM G=uwio Lindn kyj aic Juany labo
A1 o Lavipila piei cllayg y)9a 6041049 Lubleily £)9ilq Uauiviw dsurioll
Uo Grol=ll 62541 uagg duiol) diloc il GMS JAA1 (LIl jgadl -2014 .6
(eJWa - Jaoll joaJ1 -2014 7
(Uala - Ll jgaJ1 -2014 .8
ilos clodl (40 pF) Wisw (risjlgioll uiadmll Cila deurio (G jgadl -2014 .9
70 ) Jlafios Lai=w Calajl Lariagdn O @jle 6alo Calaai 13l Lagingdn U juall
(22,275,07114) Soluy 6alodl CLL Jje il Olb (uF
d=uuio vinln Yy VLAl Jlaoll po Wijisell dsUall SlaloJg SUa l3lo
Ldrinidm ( adall §1o Jlade Aeclng aic Al deaw WA
aic Gewis)l Yisidn U LIRSl Jlaoll jlads Jiby Jle ($araoill -2015 .10
Laringdm O @jle 6alo JLAaal
6)51aJ1 ouw) o Gxurioll Uadb dois duagy ki paal (Joll joadl -2015 .11
buiti)l 130 clpal dojll AU Al

Explain an activity show in how to charge capacitor? And draw a circuit diagram of charging?

What happen? Why? For the storied charge in any plate of the capacitor its capacitance is
constant when the potential difference is ling between its two plates? A

Linlen U adall G Jladol Slalolg SUuany lalo ()L - Joll joall -2015 12

(2 $)A1 Gmaio Calny) o) Lo Aijiaell diaditllg dyjlay padad U Cuday) Crdsauio

a8y Cuilag (6511 Lo @agupo dyUadl cliy &o) (7 Guioll &o digadilo Jié

] JIgill Gle byl

algoll b PRAiicdl GilAAIl Jlaodl 35U Lo : LIl Loc Laal (LJlidl jgadl -2015 .13

Sdigauilo A=uio Litdan Uy Acgragoll Auhill jué dljlell

agifo Lalifs a=i poliwoll JLidl 65512 Lob Geguagoll @xuioll: Jlc

d=urioll Linidn U Lilsasll Jlaoll Jlado Jby Jle (&)La- Lilil jgadl -2015 14

Laringdm (u Wjle 6alo Jaal aic

Hoxill Al LB LALog)l 2lnoll Aoghiio VO Acgigoll Axuioll Yo YAl Lo

N (TP EN)]

15. (U jgadl — 2015draw a graphically diagram to explain the relationship between the:
discharge current as a function of required time for discharging
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26. (QJE'iJI J92aJl —2017draw a graphically diagram to explain the relationship between the:
discharge current as a function of required time for discharging
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You have three identical capacitors C Ccapacitance) and a voltage source with constant potential
difference on poles. Draw a diagram of an electric circuit, illustrate proper way to connect the
three capacitors in the circuit obtain maximum amount of energy that can be stored in the group.
Then prove that your choice is the best.

Adall (§ 16 6 poiwoll Aaknlgdll Janrnoq C Lalio JA Asw lilolio Cileurio GiMI Clial
duwlioll byl aus Ui AU aA 6451a) hiaao rouw)l Jladedl Cul auhs gy
dsUall jlado pAl ule Jomall §lall b ld=ion Gl Wleuwioll kY

. Jao Il g ojLiaT §aJl Lk il Ui Cusdl ol degonoll b Al Al Aol AusL sl

(Lauki — $aradeill j9all -2020 .39

Wjle 6alo JAal dayii Oitloc JLiasle pAA (LSWadl - JoVl joall -2020 .40

clgaJl (o Vay (tisjloiodl (ringdnll Cila Cl.?.uu.ou.l_’u.o.n U ol Mol LU pas
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dJgund o9 @igauilo Utiyjlgioll GLindnll Cila Gxuio (Ldurki Joul jgaJl -2020 .41
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Q/ The conductor is rarely used in storing electrical charges? Explain that
CUA Jle SasU sl Gliagnd JUEJE_VEEN. a)8ioll Jungoll padimg Lo ijal /yw

LaLindgm U Jjle clgaddl (50 pF) lakisuw jlado Uutisjlgiodl ULinidmnll Ola deunio
CLL Jje culi Ulo (60 pF)jlados Lavi=w Calajl Wdiagdm U @jle alo calaai 1Al
(22,11,055, 045) $glusy 5aloJl

e The capacitance of a parallel-plate capacitor is (C), distance between plates is made closer by
1/3 of the original, what is the new capacitance in terms of €.

e The spherical shaped single insulated conductor can store a limited amount of electric charge.
Why?

¢ A charged capacitor inserts in (D CD circuit behaves like an open switch.

o Explain activity to illustrate the effect of inserting a dielectric between the plates ofa charged
capacitor, which is disconnected from the battery, in electric potential difference between
them (Faradays experiment) , what effect would it make in capacitance of capacitor?

e Increase of equivalent capacitance of group when are connected in parallel.

e Gifted A parallel plate capacitor is attached to a battery that supplies a constant potential

difference. While die battery is still connected, the parallel plates are separated a little more.

Which statement describes happens? (a) The charge on the plates decreases and the stored
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energy increases. (b) The charge on the plates decreases and the stored energy decreases. (¢)
The electric field remains constant and the charge on the plates increases.

6 A 1ell A=alpell
1-depends on
FACTORS AFFECTING CAPACITANCE OF PARALLEL PLATE CAPACITOR

The factors, which affect capacitance of a parallel plate capacitor (C), are:

1- Surface area CA) of opposite plates, it is directly proportional with it (C < A)
2- Distance (d) between the plates, it is inversely proportional (C o< 1/d)

3- Type of dielectric medium: if vacuum or air was the insulator; the capacitance of the capacitor
is expressed as follows:
&A
d
2o Uty jlgiodl Uing@inll i C Geuioll Aw Laygle agi=i il JolgsJl Ul
(C x A Laph wwliiig ULiaidnll o JAJ Alldiol A uathiull aluoll-1
(C < 1/d) LunAc Ao wwliiig ULintdnll g d asyl-2
ULd Utingd il O Vjle clgall gl E132J1 LA 1516 urinrdnll O Jjledl hawgll £gi-3
ALY B\ 2IU Ll =i Geurioll Gsw

Ci=

Explanation? Why? What is the reason? What is an explanation?
S @i Lo Sww Lo Slalod o Me
#The conductor is rarely used in storing electrical charges

Adding more charges (Q) will inevitably lead to increase potential of conductor (V) in a specific
distance (r) from the center of the charge. Therefore, the electric potential difference increases
between vacuum and any other medium Csuch as air), then the electric field to the extent that it
discharges through the surrounding air.

Q AV
AV=K— E=—
r d
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(Mio cloaJl) JAT oaua $i Ug Ay LIUKASI Al G1b alajy ElAug (V) Jungoll
&l oaic Juany $all anll LIl Juay 289 (oSl all Jlaodl jlado alajy Ldaicg
A ayaoll clgall JALA SUpaAll

eThe maximum amount of potential difference can be determined by limit written on the
capacitor.

Determines the maximum potential difference that the capacitor can operate with to prevent
premature electrical breakdown of the dielectric between the two plates as a result of the electric
spark passing through it, so the capacitor discharges its charge and then damages the capacitor.

SA=uwurioll oaic Jo=i Ul USod VILAD Al G40 LDl JIafo ayanai-

Faroll Libpaall JuaiVl &iol dsuwioll A Jo=i Ul S0l ada §pbd Laabl aany
Uo Geuioll £)010i6 aJila Guslyaall §)luill jore) dayii ULiadnll (u Jjl=l
Ajaic Geurioll Waliig Laiiagb

olf two or more capacitors are connected in parallel, the overall effect is that of a single equivalent
capacitor having the sum total of the plate areas of the individual capacitors.

That because, an increase in plate area, with all other factors unchanged, results in increased
capacitance.

Huds Qs (5jlgill ble Angy o)l Wil urioll Aegonol Aiolaoll Al jladio aUajl-
TEUA
A xC Gjlgil Aiolaoll Asuriol) Auahiull Aaloll aUajl Ciriy

eDecrease the amount of capacitance equivalent are connected in series, respectively. How do you

explain that?

That because, a decrease in distance (d) between the plates, it is inversely proportional (C
1/d)

Hu85 1A Ol e Bing ol Wilrurioll egono) Aislacl dsul jladio YUndi
ST TES

Wog ulegd OC% gl @islaoll Aruriol) Urisg@nll gy asyl aLajl vy
aoil=Jl
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Because the capacitor when charged with its full charge, the voltage of each plate is equal to the
voltage of the electrode (pole) connected to the battery and this means that the battery voltage
difference equals the capacitive voltage difference AV, and this makes the voltage difference
between the two ends of the resistance in the circuit equal to zero, and then the current in the
circuit is equal to zero.

Slagibo Lalifo A= poliuoll JLrill 6512 Lo Gcguirgoll dsurioll
adal Ugluo laipo Aardmn JA ada (Joiay Laliingi Jolay (auit’ Loaic Asauioll U
t'i_w.u.l.'i.oJla.n\:_i@j.bquu.l,gfi,uLh.!Jlm@mﬂiw&glﬂthwqwlgbﬂl

U9AJ ASaicq.dpbn Goluy) 651l b doglioll oo U adall §)6 J=ay ladg VA
1300 Boluy 651a01 L6 Ll

eWhen the capacitor is charged to its full charge, the potential difference between the two plates
of the capacitor is = the potential difference between the poles of the battery

Because the two capacitive plates are isolated from each other, by the inductance method the
positive voltage is equal to the battery voltage and the positive voltage is equal to the battery
voltage and the negative plate voltage is equal to (- Q) the negative battery voltage and then:

Potential difference between the two expanding plates = Potential difference between the poles
of the battery

G0 = Aol Lingdn (i 2d G16 YAy Laliiaub Jolhy duioll oub aic-
Sl Ual paad O Al

dngyoll Gasd il gauisi 1) Lodua =) e ULilgjmo deurioll intdn YU
wwhily ddagypoll Aaadnll Jaditi Loiy (- Q) dyJlul diauidy )l a8y
Aada Ugay 1aay g duall ddyphy aundi jJladoly g (Q + DAuagoll Aiauiy wingoll
$oluo Ll dardnll ada g Liagoll dyjlayl adal $qluo Lingoll dasdnll
UeA) ladaicg wlull dyjlayl ad)

eWhy does the amount of electric field between the two plates are decreases, charged and
separated from the source when an insulating material is inserted between its two plates?

That because the surface changes on the dielectric would generate an electric field inside the
dielectric CE4). This filed has opposite direction to that of the external field between the plates
(B) ,the amount decreases of electric field between the plates of the capacitor decreases k and
becomes Ek = E/k.

Ue Wgundoq Aigauilo Geuunio vinin U LIUFAAI Jlaoll Jlabo J&y 13LoJ-
Slauiaigm (s Ajle 6alo JWAal aic janoll
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U pilpaall Jaodl olaiyl yualss B Jjl=dl Jala ibpas Jlao aJgl Gy
Jisdl eyl Gy J8uo  Ex = E - B Juanodl Jlaodl Ughus B dsuioll pinian
EK = E/K 8alol)

eExplain benefit of inserting dielectric instead of air between plates of capacitor?
1- Increased capacitor capacity Ck=KC
2- Preventing early damage to the insulator when adding a large voltage difference

Lintban u jaall Wei clgall Jay @jle 8alo JLaal (o dulo=ll 8a5la)l auag
Asurioll

Y . o 8aUj-1
JuA ada G0 balwi aic JjleU a0l judiVl &io-2
eExplain how capacitor capacitance changes with Surface area (A) of the plates?

when the surface area of the capacitor is (A), the reading of the voltmeter will be at a certain
degree the potential difference between the plates will be CAV) Reducing the surface area of the
plates to the half ie. (1/2 A) by removing one of the plates aside Ckeeping the charge constant).
A double increase in the reading of the voltmeter is observed Cie. 2AV) According to the rule
C=Q/AV Capacitance of capacitor decreases when there is increase in potential difference between
the plates as the charge (Q) is kept constant. We can conclude that capacitance of capacitor
decreases when the area of the plates decreases and vice versa. (CaA) ie. Capacitance (C) of
parallel-plate capacitor is directly proportional with area (A) of the plates.

Uting@mnl) ALlbioll duninul Aaluwoll pusiy dseurioll dsuw ilii il auag
A ( Sl U adall G0 UoAIg AirRo G a aic yitoilglll 62lpd Ugaiw (AV)
Winill HJ] el dAbaw Galo Juldiyg dsuwiol) duabhinll Galuoll JgAai loaic
Adclno KAagl. (AU diaid ole Blaall (Wil a5launll (o 6aalq Aaljl Gupb (e

Ol Cuya ASlandl gy adall Gio b 6alj 299 aic Aol A=w J&5 Lb
T

QiU 6acldll) WGoq pireilgall 6elp6C =Q / AV

i pua=ll yus=ellig A5liunll dalwo Jii Loaic yadliii deurioll sl Ui Qiiiwi
QSlaunll Aaluo &o Uaph wwliii dujlgioll Gsuriel) Al Ui

eExplain how capacitor capacitance changes with Distance between parallel plates (d)?

A\ When the plates are brought closer to each other (1/d) while keeping the charge constant) the
reading of the voltmeter drops to the half (1/2AV). According to the rule C=Q/AV decrease in
potential difference between plates of capacitor means increase capacitance of capacitor (when
the charge is constant). We can conclude that capacitance of capacitor increases when there is a
decrease in distance between the plates and vice versa. Cal/d
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eWax paper capacitors: this type is used in many electrical and electronic devices.

They are small, with large plates.

AL Al Al o agall b Soditoll §)oJl WilA A=urioll Joiui-
Sauigyinllig

Qilaunll Aol pA -2 ldoan psny -1:jliol LAl

3- Benefit
What is the use? What is the Benefit? What is the purpose? What is the importance?
o0 Lo Syua p2Jl Lo $6a5LJI Lo Spoladiwl Lo
e Benefit of the capacitor||

is a device used to store (charge and energy) electrical It consists of a pair Cor more) of parallel
plates separated by an insulator

Cd=urioll (Lo 62521 Lo-
Loyl dalall aic La)9iq &u5L sl AsUnllg Gusl s Sl Clindiul (g jAj
eWhat is the purpose of connecting capacitors in parallel? Cilsurioll gy (o Uya sl Lo
Gilgdl ol
To increase equivalent capacitance of the group. Gcgonol) Aiola o)l Auull 62U
eWhat is the purpose of connecting capacitors in series? le Olsurioll ) o Ua pJl Lo
JllgiJl

To decrease equivalent capacitance of the group and larger potential difference on the sides of
the group.

oo Lle pAljlados LSLIAS AdD o9 degonoll Aislas dew sl Jgaall
Acgonoll

ewhy Equivalent capacitance, of a group of capacitors in parallel combination, increase?

Because increasing surface area of opposite plates of the equivalent capacitor CaA
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What practical applications of capacitors? Mention the benefit of each application?
€ Aeuiol) Aulo=Jl Gl Lo

The capacitor used in the camera flash light: A charged battery provides sufficient
energy to glow the lamp instantly during discharge of the capacitor.

JAR Laiasle : (1jroladl) puadtogll lunoll Aoghaio Lo eguagoll A urioll
Aeurioll &30 clill b Edalw couiy @ialdo 6)guny A2dgi) LOA) Aslay 2lunoll
l i“ - o Uo

The capacitor used in microphones: One of the plates is hard and the other is soft, and
the plates are at constant potential difference (Transforming sound signal into electrical
signalD.

&L dulin Lodaal PLingdun Yo WL : duiguall &as Il oo Geguiagoll dsuioll
Laiasls ) LIULAA 22§16 aie Ylighl Ylingtdnllg @5yl 6 iro $)aVlg
(ABLA GUAA Il Aasilarell WUayAJl Jooi

3- The capacitor used in the defibrillator: This device is used to transfer varying and
specific amounts of electric energy to the patient the doctor uses strong electric shock. This
shock stimulates his heart and brings it back to normal

&390 LaYiaile | LSl Gl c A5 )a oy lailig jréa jlaa o dcgiigoll Asurioll
LS o ai ya ) yadjoll o o Aijidell AsUnll

4~ Capacitors are used in computer keyboard: when the key is pressed, the distance

between the plates of the capacitor, which in turn, increase the capacitance. This makes th
T e T VWV P T M TV wal W el 1% Wl VI WE ) VWIIFWwTD 171 % T TPy PPl i I v VI RLAN P | T IEF BV Tl

external electronic circuits recognize the pressed keys.

apigrisadyl plgadl J=a Laiaile: wgwlall ALilde dagl WO Alo=imgll surigll
A4 rod yaJl elicol 2ol Lo W pRiT A Llaldl




omw'onlssl-

97632
Opaia 0 272401333212

&~ Deflnitions

eapacitor]] is o device used to store (charge and energy) electrical It consists of a pair Cor
more) of parallel plates separated by an insulator

AL al A5UaJlg AU A Sl Oliauill (yjail Josiuy jlas paf|dsurioll

Jile Loy Jiads @lngoll dldnll o (sisi gi) 29j Uo UeAiig

eapacltor is defined as the ratio of the charge (Q) stored in any of the

plates to the potential difference CAV) between the plates.

G181 LJl Alenll Uo i VO digiaoll (R Yol Ay Ll Lle A=uwisl) A=w
Aol g (A aadall

_Q
C_AV

Capacitance of the capacitor is measured in the international unit system by Farad(F)
aljladl 6 aags Asawioll Ay yuldig

apacitanes eapacltor is a measure of the charge that needs to be placed on each plate to
generate a part!cular electrlc potential difference. A capacitor with the larger capacitance means
that it holds larger charge.

916 adgi) Alan JA ule ldeig Ly Wil dinuinl) yulido L deurioll d=uw
AT Giaub Joad Ll sl deull Ola deurio)l pisy .UiRo 0SUKAS ada

Dielectric constant (k) of material is defined as: The ratio between capacitance of the capacitor
after inserting the dielectric is Ck and its capacitance in vacuum or air is C, so;

JilJl 2929y duioll G (Juu il ga / Wjlell 6alol) k LSlpaall Jjsdl cul
C clgdMl gi £132J1 agagy Ldisiwg Ck

Ck
k=t
C

The dielectrie power is defined as: Maximum of electric field that a material can hold before
electrically crashing. Dielectric power is defined as a measurement of a material’s ability to
withstand electric potential difference imposed on it.

Ll aloadi Ui (o) LILKAS Jlaod jlabs Luasi Lail :ale) LiLraSIl Jisll g8
LAl 8aled LILrASI Jj=ll 698 a=ig La) LIUrASI Juaill Jgnas Jub Sl
Laule hlwoll L3UASI JLaoll rolol agomnll Lo Ll Ywlibo

Farad the capacitance across which, when charged with one coulomb

UL 2 )l (§169 r0g)gA aalg Ladjlade AiatD Jjiai deunio A g :aljlall
Klgb aalg Laus
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5- Comparlsons

Non-polar during i)l AljlsJl algoJi
Dielectrics

Polar dielectrics Aurihall aJjlsdl algoll

Whose molecules gain temporary bipolar

electric moments.

QLS AsUpas Logjc Lailiyja g
@ibgo kil

molecules have permanent bipolar electric

moments.

Qi dpuias logjc Lailiyjia o)
duolla gl

the distance between the centers of their
positive and negative charges is not constant.

Jadoldl el

The distance between centers of their negative
and positive charges is constant Cthis molecule
is called dipole).

WOVgulall Lot Jladoll

like glass and polyethylepe _
ULl pJoll ela i Jio

Such as pure water
|__;.Q.|J" il eloJl Jio

When this type of dielectric is inserted
between the plates, the electric field between
plates will minimally displace centers of the
negative and positive charges in the molecule.
And a surface charge appears on the two faces
of the dielectric. A positive charge appears on
the surface of the dielectric facing the
negative plate of the capacitor, while a
negative charge appears on the surface of the
dielectric facing the positive plate Cbut the
dielectric remains electrically balanced)

Jilo=Jl Uo Egill 13 JLAa) roliy Loaic
Ut oibpasll Jaodl o @lgdil U
Oliaandl jSlo () &43) Wouw gyl
ARG .egjall Lo dungolle dyludl
UA)) Jilsdl png ole Gaataaw Ginul
(WLpaa Ujlgio Jay Libpasll Jjl=dl

Jil=Jl adow ule dungo Qinal Ja A
Asurigl) a.|JLu.|JI aa.l.o.nJJ JIlaodl
dbow ole duuw @ingd palAT Loiy
UaJ) dungoll daanml) (Lol Jjlsdl
(WU a4 Valsio by Jjlsl

When this dielectric inserted between the
plates of a charged capacitor, the electric field
between plates will affect the dipoles and line
them along the field.

Consequently, an electric field is generated
inside the dielectric. This field has opposite
direction to the external field and it has less
amount.

As a result, the amount of net electric field
between the plates of the capacitor decreases.

WLaAs Voo agiy Jjl=dl Jaal aic
olaiV LwAleo aalail (E4) Jjldl Jala
Aio Jblg (B) Holl pa)lall Jlaoll
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Non-polar during i)l Aljlsll algoJdl
Dielectrics

Polar dielectrics AurihaJl aJjlsJl algoJl
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molecules no have permanent bipolar electric
moments.

duli5 ausupaa logjc Lailizja llioi V
duosla wkndll

molecules have permanent bipolar electric
moments.

QUi asuras logjic lAilisja llioj
duosla gl

the distance between the centers of their

positive and negative charges is not constant.

}e Lodiingy $jiSro U acliill Uiy
Jadodl cuyl

The distance between centers of their negative
and positive charges is constant Cthis molecule
is called dipole).

Wlgwlall Lo Jladell

like glass and polyethylene _
ULl oJoul ela i Jio

Such as pure water
il clodl Jio

A positive charge appears on the surface of the
dielectric facing the negative plate of the
capacitor, while a negative charge appears on
the surface of the dielectric facing the positive
plate (but the dielectric remains electrically
balanced)
Jil=Jl abow ole Quago Aisih A
Asariol) quLmJI q_'u.n.nJJ dJLn.o.II
UAal) duagoll daudnll Juldoll Jjlsll
(LsLpas Valsio L Jjlsl

When this dielectric inserted between the
plates of a charged capacitor, the electric field
between plates will affect the dipoles and line
them along the field.

Consequently, an electric field is generated
inside the dielectric. This field has opposite
direction to the external field and it has less
amount.

As a result, the amount of net electric field
between the plates of the capacitor decreases.
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Viotal = AV1+ AVz + .+ AVRA

Wleurioll fron) olurio il Gpb -1

ijlg:iJI wle Ungu ol
Viotal = AV1= AVz = .. = AV,A

Ulsurigll &roa) Uglurio dindirll
Al solurig LJlgill yle dingyyoll
Aulall

Qtotal = Q1= Q2= .... = Qn
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5-what's happened? And why?
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< (6551aJ1 Lb @ngapo Gaglayll £lidy Go) LIIgUI Ll digadilo

: U916 LJIgill gy Lo UV (AV;) il ada o JSiy
AVbattery =AV; + AV,

AV = AVbattery - AV,

AV

battery AVl < AVbattery
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Q1 Wiingiy -2 . AV, ldada gpo-1
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