N

cyl:n(-icrs (cylindrical_ capavitTr4L
: ‘ A B

2. Capacitance

to a battery 8s S thb'ttry u.onssmn

A will be attracted by the, atte .

piling up on plate 5. ; fc“e,d e Ch:rglll:gh:; I : I

capacitor becausc capacitor plates arc being cl?argc "

been found experimentally that charge ¢4 stored 10 & capac.ltOl' |||| |.

is directly proportional to the p.d. (V) across the p latef e ~— cer
g < 1% Flg- 6.1

’ 9 - constant = C
V

The constant of proportionality C is called capacitan

is 1 C/V which ‘is also called 1 farad.
1 ¢/V = 1 farad

or
ce of the capacitor. The unit of capacitance

() By definition, capacitance is always a positive quantity. ¢
tor increases linearly with increase in charge on capacitor

(i) The p.d. across the capaci
¥ is constant for a given capacitor.

plates. Therefore, the ratio ¢/
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But it can be shown to be true for any region of space where electric field exxsts

//’

13. Combination of Capacitors
In some applications, we may want a capacitance that is not available commercially. However,
capacitors can be connected together to form a combination that can have a capacitance close
to the desired value. There are three ways of connecting the capacitors together viz (i) series
capacitors (if) parallel capacitors (iii) series-parallel capacitors. '
(i) Series capacitors. The capacitors are said to be in series if charge on each capacitor is
the same (i.e., + g on one plate and — g on the other). Fig. 6.9 (i) shows three capacitors

N

R



T ———

e c,

~¢ capacitances €, and ,

2:p'¢=itm¢'= Cr is given by ;C3 SOnnecteq Capacitance m 145
1

IQN“ ad
1 *© Source of voltage ¥, The total
[N + 1
I SO
-qQ +q -
. \ 7 \
@ a4 — B
at G
4
» V— v Y
@ R V—
o
Fig. 6.9
Hy —q,
4.5
Cy
+Qp -
A=
C‘ —1 * +q _q
|
*Qy —qq Sl
| | Cy
Be o]
Q4
V- — L v
U} an
Fig. 6.10
Note that total capacitance of a serjes Combination is always less than any individual
capacitance in the combination. "
Special case. If two capacitors of capacitances C, and C, are connected in series, then
total capacitance C; is given by ;

GG, . '
Cr = —_L-LC, +C ie. Prsol;d:lct .
(if) Parallel-capacitors. The capacitors are said to be connected in parallel if potential dif-
* ference (p.d.) across each capacitor is the same. Fig. 6.10 (i) shows three capacitors of
capacitances C,, C, and C, connected in parallel across a d.c. source of voltage V. The
total capacitance C. is given by ; _
Cr=C+C,+C,

Note that total capacitance of a parallel combination of capacitors is larger than any of
the individual capacitances. :
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(i) Series-parallel capacitors. Series-parallel capacitor cir= |
cuits can be solved by applying the formulas for series
the appropriate parts of the v‘"__

and parallel capacitors to
sircuit. Of course, the general capacitance formula (C= =
1so be applied. Fig. 6.11 .~

¢/V) and Kirchhoff laws can a
pacitor circuit. The total

shows a simple series-parallel ca
of the circuit can be found as under : =

Cp=C+ G

C, = G
Cy +G

capacitance Cy



