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PHYSICS « CLASS 12

Electrostatic
Potential and
Capacitance

CHAPTER NOTES




ELECTROSTATIC POTENTIAL & CAPACITANCE

From conservative electric forces to capacitors that store energy.
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Potential describes energy per unit charge ; capacitance describes charge stored per unit potential difference.



CONSERVATIVE FORCE, WORK & POTENTIAL

ENERGY

Electrostatic force between stationary charges is conservative: work depends only

on the initial and final points.

FE(R) Fext(R) Fext(P) FE(P)

----- =
source R P
charge =0l ccccmcm—e—o >

0 disp[acement R —> P (outward, along E)

q moves slowly from R to P away from +Q.

AU = Up - Ug = W, 4(R->P)

Weeoy(R->P) = - AU

$E-dl =0

ZERO REFERENCE

Choose U(e0) = 0.
Then U(P) = Wext(oo—)P).

Only differences in potential
energy are phgsicallg

quasi-static: F,y = — Fz, so no acceleration. work is path independent. Lmeasur able. y
For a positive > f::::rdaag::} poEtential) = External work positive => U increases
test ch +q):
s ( Ci) g ?t‘:::rdal&zge b EP shentidl) =3 External work negative =, U decreases
iorta km:gad:ize : —_> g::::r daa;‘::f Pienﬁal) = External work negative => U decreases
est charge (—q):
J ? —3 Move "‘[°"9 E = External work positive = U increases

(toward lower Po‘ten{:ial)



ELECTRIC POTENTIAL & POTENTIAL DIFFERENCE

1. DEFINITION

2. PoTENTIAL DIFFERENCE

r

3. CHOICE OF REFERENCE

' — . )\ The potential difference between points P and R is The potential is defined up to an additive
Elec{'?'c potenhal 1S e,.l:c:ro:ta.{;‘lc the ckomge in potential energy per unit ckarse. contial: Bg convention, Bdke poten{:ial ak
potential energy per unit test charge. = Up - Upg ARy, 4o lBexzseo,
U 1 _
W o= — Ay = Wet _ _ Wreu Vilioe) 0
% ~ Viis a scalar property of the source configuration;
it does not depend on the chosen infinitesimal test charge.
(i_U_rﬂ_s_ . fs ADBITIVE. (CONSTANIT i 6. SIGN CONVENTION & DIRECTION
Tke SI unit of electric potential N /,:":_—::::: V+Cs A E E B
is volt (V). , P V+C, P R ———— -9
the same electric field; S , Vo> V3
i sl ol ol ly potential diff i V+( Higher V Lower V
Vo = Jou e Per coulom Or\zt Po entia Irrerences i® /’-_\\\\ V (VA) (VB)
¥ Wpm A TE 2 # ) - . .
L o (Adding a constant shifts all potentials equally.) 4 E points toward decreasing potential.

7. TeST CHARGE CAVEAT

* Use an infinitesimal positive test charge so the original source charges are not disturbed.
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PoTENTIAL DUE To A POINT CHARGE

SIGN & DIRECTION:

CONCEPT & DIAGRAM: RESULT:
. . 4 5 e If Q>0 => V(r)>0.
= Pgmf charge Q is placed \ / Let k= gmg, (Cm/N). *If Q<0 > V(r)<O.
at s \@/ . Tker\, e As r — oo, V(r)_)o and E(r)—)o
* Potential and electric field / <:-_—-.P-_ V(r) = ﬁ (Po{en’cial) o Potential V is a scalar (no direction).
are observed at a point P 0 . e Electric field is radial:
at distance r > 0 from O. l )5 k| Q| (magnitude For Q > 0: For Q <0:
r of electric field) 9 T P \ l /
7@—» I, —
VARIATION WITH DISTANCE r > 0 (IDEAL POINT CHARGE) l N / T N
(a) Potential V(r) for Q >0 : (b) Electric Field Magnitude E(r) RELATION BETWEEN E AND V EFFECT OF CHANGING DISTANCE
V4, | EA ( £ o _dv j [ If the distance is doubled: r — 2r B
| I \ r dr
I kQ I o Potential :
| Vir)=— (@>0) | - o s
! r | l The electric field points in the V(2r) = k@ 5 —1-V(r) ﬁvl T ‘m[{j
i : ! direction of steepest decrease 2r -
! : : of potential . e Electric field magni{ude:
0 ;, > r : 5 . Along the radial line: Elzr) = k|Q|2 _ 4 klgl 2 1E(r)
o ! o ® For @ >0, E, >0 (outward). (2r) 4 r 4
At r=0, V is singular : At r=0, E is singular . [ [E] b t ]
(> ). ' (>0) and falls faster than V.  * For @ <0, £ <0 (inward). | b ok i

Both V and E decrease with distance, but £ (o 1/r2) decreases much more rapidly than V (o %))




Click here to visit our website

SCHOOL NOTES & NCERT SOLUTIONS

Complete notes and
NCERT solutions are
available on

FirstHope app only.

Scan or click here

Click here to get the app >

Available on Google Play

JOIN THE FIRSTHOPE COMMUNITY

Join our Telegram channel

Click here to join Telegram >

Scan or click here

@FirstHope_CBSE_Notes

l Instagram YouTube channel
@firsthope.school @firsthope.school
Click here to follow > Click here to watch >

l FirstHope website

firsthope.co.in

Click here to visit our website >

CBSE / Class 9 / Class 10 / Class 11 / Class 12

Preview notes and NCERT solutions. Full PDFs in the FirstHope app.


https://firsthope.co.in/
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://t.me/FirstHope_CBSE_Notes
https://t.me/FirstHope_CBSE_Notes
https://www.instagram.com/firsthope.school?stkn=Z3VjdnZvOXo0ZnM3&utm_source=qr
https://youtube.com/@firsthope.school?si=gqgpNRL95wa8DKHr
https://firsthope.co.in/

	Chapter 02 preview
	Complete PDFs and FirstHope links

