
Capacitance

Capacitor Construction

An electronic component that >insulation

is used to stone energy by

separatingchanges across its

plates.
I

Functions of a capacitor parallel metal plates!
1. Storing energy symbol:
2. Time delay circuits
3. Power supplies
4. Used for smoothing in verifices
5. Tuning circuits

changing a capacitor
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tIs Is
~ The Terminal of battery current in the Voltage across

removes electrons from one circuit the capacitor

plateand - taminal terminal

deposits them onthe other.

~ Capacitor begins to getchargedand the pod. across itincreases.
~ The current in the circuit falls due to opposing nature of

capacitors voltage.
~ changing stops when capacitor's voltage is equal tothe EMFof

source.



Why does a parallel platecapacitor stores energy but notcharge?
~Both plates were equal and oppositly chargedhence, the
not change is zero.

- Butwork is done in separating those changes, therefore
energy is stored.

Capacitance
Def:Itis the charge stored on one plateof a capacitor per unit

potential difference across the plates.

C =a<charge q =CV
greater change means more

Vs potential
T p.d. acrossplates

V diff. of < V if I remains constant

Capacitance

V
>size ofcontainer:capacitance of capacitor

level:Voltage Amount of water:amount of charge

vIV
1

21 q =cV To final capacitance,
22 For the same pod pick any value ofV

V 1 1 1 1 1 · 11 I / 10

I holds more from graph and apply
E charge on its plate q =cV.

0 than 11. Hence
>

O
a, N2 all (a greatethan 2,

SI Unitof Capacitance:Farad (F) (mF, MF, nF, pFgeneral values

Define the Faced (IF):It is the capacitance when I of change is

stored on a plate for a podof IV.



Energy stored in a capacitor
vv

x

v =Work or V =Energy④

charge charge > Area:Energy stored in

E =Vxq p capacitor
⑨ al

A =

Ibh SO A =LxqxV hence E:Va 20% used

E =

1Vq, butq
=(V

E =IVX(CV) hence E =ICV polused SE =C(V- v.)

change of energy
closs/gain)↓

discharge charge
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7 A student sets up the circuit shown in Fig. 7.1 to measure the charge on a capacitor C for different 
values of potential difference across the capacitor.

V
C meter to

measure charge

Fig. 7.1

 The variation with potential difference V of the charge Q stored on the capacitor is shown in 
Fig. 7.2.
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Q / mC

Fig. 7.2

 (a) State and explain how Fig. 7.2 indicates that there is a systematic error in the readings of one 
of the meters.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]
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grad=)15-.5)see
M

grad:2
=0.0028125F

2812.5MF

2800MF

the graph does not pace through the origin. This

shows there was a zero emon of 0.50 on the

voltmeter.
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 (b) Use Fig. 7.2 to determine the capacitance, in μF, of capacitor C.

 capacitance   =   ....................................................  μF  [3]

 (c) Use your answer in (b) to determine the additional energy stored in the capacitor C when the 
potential difference across it is increased from 6.0 V to 9.0 V.

 energy  =   ...................................................... J  [3]

[Total: 8]

305 of 814

DE =1s(V-V.Y
1E =1 x285x18

-

3x(92- 6)

DE =0.0635



capacitors inseries Capacitors inParallel
I

#- ↑xi+

v- (a+)

Charge:Each capacitor gains the
same magnitude of change Voltage:All capacitorschange up to
on one of itsplates. the same pod as they

are attached across the
q, =q2 =93 =9+

source directly.
Voltage:Each capacitor achieves v, =Vz =Vz =V+

a differentp.d. based
on their capacitance. charge: Each capacitor holds change

based on itscapacitance.
q =9i=9+q =1V CX

*I
C,V= CzVz VI

q
=CV as qxc i.e.

smaller capacitors achieve bigger capacitors hold more
or

more pod and vice versa.

4,V =2+V+ change!
sum ofall pod. is equal q, +Nz +93 =9+

to EMFofsource.

V +vz+Vz =V
+ Capacitance:1 +92 +03: 8+

as q
=cV so

Capacitance: V
+Vz +Vs =V

+ C,V +(Vz +(zVz =2+V
as g

=(V so V =a
as V is same so

J
q, q29

2,zz
=

a+ X) (, +x +(z) =C +(
# I

3 T

(=4 +4 +(z
as q,=22 =93=9+

↓(t +E +Es) =x(t)

E
=
I+1 +is

for identical capacitors, CF=
capacitances
of each no.gcap



Series Combination Parallel Combination
- q, =q, =q,

=q+
- V, =Vz =Vz =VT

- V, +Vz +Vs =VT - q, +qz +qz =q
+

as q
=cV so V =a

,

as q =CV so

C,V +CzVz +(zVz =C+V+

a+2 +a3 =

a

t
v((, +(z +(z) =v((+)

2=2 +(z +23
t +t +E =1

LT C
=(Xn

Ifall capacitorsL=

lifallcapaioe are equal

12MF 12MF24 =

12 - - 4
=

E =1 =6MF

12MF 12MF RMFCi =4MF 1 T =12
+b

L =18MF
C+=nx C 12MF

- 2=3x12

21 =36MF 12 >(T =12+12

2y =24MF

12 i
y=c4

+T2
12

2T =8MF



Capacitance of a changedmetal sphere

q =(V -v =1
for a point change, V =a or v

=afor
o =

cxfor to:paiitivityof free space
C =4πtoV E =8085x10-12

V

capacitance radius of sphere!

Discharging of a capacitor
2 X

alc-90 v(v I vo I/A I I0

↓
⑧

>
⑧

>
⑧

If 0 tIs 0 tIs 0 Els

change, voltage andcurrentdecrease

Ann,... ... exponentially with time.
1

22 t

-

-

-xXx,cxx
-

mc

xo

= - kt. a =q.e-
zt

⑤

-

~

#m =

- kx
-

Inx- 1nx0 =
- kt v =Ve

-E
=

-

↓ dx =

-kdt
- (() =

- kt

I =1.2
-R

x

I
2

!
t E,,,,. u =e

- kt
R:resistance C:capacitance

↓ dx
= - kdt

- kt

* No. No, Io, initial values

x =12 at t =0

xo
*a, V, I, after "t" seconds



Time Constant

T =RC -> capacitance RXC

↓
I resistance #xz+y +E-

time constant

R =1000R t=RC
Itc

q =

9.2
-

C=2000MF = 1000 x2000x10-6

at t =t =RC I =2s

a =q.e
-

q =

a.e
-

Def: The time taken for a capacitor
a =100 decrease it change/voltage to

e 1th of its initial value.

g=0.3609.(9=3608%90)
2

al
=

-> greater

- smaller

Els



x

log (a x b)
=lga +logb e = y

109(5) =loga - 10gb Ine" =Iny
xlne =my

loga" =nloga Ine =1

x =(y
(nx =y y
e(nx =2

x =eY

I =I.e
- zc

gradient=?

0

O
7

tS E=e-
#c In E( =--

((E)- m( ) =me
- E 1 =mx +c

In(I) =

1ne grad = - I
RC

V

(n( ) =
-

1c
I =I.e

- c

I =Ise
- Ec

InIx

InI- grad=? In I =(n (IeE)
y-it
=? enI =(n10 +1ne

- Ec
1

(nI =(n 10 - lne

O

0 ts
(nI =
-

1+1nI.

grad= - 1 y-int =In Io
(n I = -1t +1nI0

RC ⑭
->

y =

Rc+c



A capacitor of capacitance 30MFdischanges through a capacitor of
47K2

·
Calculate the time taken for the capacitor to reduce

its change from come to long.

q
=

q.e
- k

((() =

14x103(x(3.0x10-3)7 Ec
18 =682

18
=2

- Ec

50 t =0.243

(n (5) =(ne
- Ea


