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. NEET PHYSICS
ELECTROSTATICS — Complete Formula Sheet

* Exam-Oriented | All Charge Distributions | Last-Day Revision

% NEET Important » Common Mistake e Formula | o Symbol | v Note

_ Y
3v3 R2/2

1. ELECTRIC CHARGE & PROPER-

TIES F is maximum at 2 = R/vV2: Fpay =

. L. v V' is maximum at centre; E is zero at centre.
Quantisation of Charge ’

g=ne, n=0%1,4£2..., e=16x10"1C

4.2 Uniformly Charged Disc (on axis)

v' Charge is always an integral multiple of e.
E-2 (1 _ L)
Type Formula Unit 2¢eq VRZ + 22
Charge Density Linear A A=Q/L Cm™ v=2 (1 /R2 1 22 — x)
Surfacec o=Q/A Cm™2 2e9
Volume p  p=Q/V Cm~° o = surface charge density, R = disc radius, x = axial
distance

As R — oo (infinite sheet): E = 0 /2¢q

2. COULOMB’S LAW

4.3 Infinite Plane Sheet

1
F = km, k=-—=9x10° Nm?C™? 1= (each side, uniform)
r2 47eg 2¢eq
Vet o g = I qig2 S \%4 fiecreases linearly away from sheet; E is independent
4meg 12 of distance.

v’ Between two oppositely charged parallel plates: E =
o/eg.

€0 =28.85x 10712 C2N~1m2

In medium: Fieq = Fiae/K (K = dielectric constant)
v' Valid for point charges at rest. Force reduces K times
in medium.

> E = 0/2¢ for one sheet. Between plates of a capac-
itor E = o/eg.

» Forces add as vectors, not scalars (superposition).

4.4 Infinite Long Wire

3. ELECTRIC FIELD — POINT 2
CHARGE E = 5
TEQT
B F 5 kq q A = linear charge density (Cm™!), » = perpendicular dis-
- q_o’ =2 W tance ‘
v E o 1/r for wire (vs 1/r? for point charge). V is not
Unit: NC™! = Vm~! (vector quantity) absolute here.

V' Direction: away from +q, toward —q.
4.5 Uniformly Charged Spherical Shell

TRIBUTIONS Outside (r > R): E = @, hQ

4. E AND V DUE TO CHARGE DIS-

r

r
4.1 Uniformly Charged Ring (on axis) _kQ V= kQ

On surface (r=R): E

“ R R
Eaxis:m—m Insid R): E=0 V_@
(R? + 22)3/2 nside (r < R): =0, =R (constant)
V. hQ vV insid face V' ( tant). E insid 0
e = ——— / inside = surface V  (constant). inside =
VR? + a2 charge resides on surface.

R = radius, » = distance along axis from centre » E = 0 inside shell, but V' # 0 inside — most common
At centre (z=0): E=0, V=kQ/R NEET trap!

Page 1 * = NEET Important » = Common Mistake



INERT Physics — HRlectrostatics Formula Sheet

letsplaywithphysics.in

4.6 Uniformly Charged Solid Sphere

Outside (r > R): E:g, V:@
r r
_p. gk _kQ
On surface (r=R): E = 2 V= 7
. kQr kQ r2
tnside (< : B= ", V=32 (s- 1)

E o r inside (linear); V' is parabolic inside.
3 hQ _3

‘/centre = 9 R = iv'rsurface

v' Maximum FE is at the surface for a solid sphere.

» Shell: E = 0 inside. Solid sphere: E # 0 inside
(E x r). Do NOT confuse the two!

4.7 Electric Dipole

2k k
Axial (0=0°, 7> a): Fu= —2, Vip= -2

r T

. kp
Equatorial (0 =90°, 7 > a): FE.q = 5 Veq =0
k 6
General point: V = pc;)s
r

k
FE = —f\/300$26’+1
r

p = ¢ - 2a (dipole moment, Cm), direction: —q — +g¢
V' Eu=2F. at same r > a directly asked in NEET!

4.8 Summary Table: E and V

6. ELECTRIC POTENTIAL

k w.
= S = =
q0 r q
dVv °)%
B=-2" = — 2
dr’ ox

System of charges: V =k Z % (algebraic sum)
T

v’ E points from high V to low V. If V = const, E = 0.
> E=04AV=0 »V=0#%FE=0.

7. POTENTIAL ENERGY

Two charges: U = kq1g2/T

Three charges: U = k(QlQQ + 4243 + Q1Q3)

T12 23 13
Work done: W = ¢(Va — Vp)

v Count each pair once only in multi-charge systems.

8. DIPOLE IN UNIFORM FIELD

Torque: 7 = pEsinf (F=px E)
PE: U:—pEcosﬂz—ﬁ‘E

v’ Stable eq.: 6 = 0°;
0 = 90°.

9. CAPACITORS

Unstable eq.: 0 = 180°;

T?H,(I,.I,' (1//

Distribution E (field) V (potential)
Point charge kq/r? kq/r C=Q/V (F= CV*)
Shell (outside) kQ/r? kQ/r Parallel plate: Cp = egA/d; With dielectric: C' =
Shell (inside) 0 kQ/R (const.) KegA/d
; 2
(S;I;S SELEEEE . kQ/r Energy: U = %CV2 = %QV =Q?/2C
Solid sphere (in)  kQr/R? %(3 —r2/R?) Energy density: u = %goEQ (J m_3)
Infinite wire A/2meqr x —lInr
Infinite sheet o/2e0 decreases linearly Quantity Series Parallel
Ring (centre) 0 kQ/R . Ceq 1 > 1 c-sc
Ring (axis) kQz/(R? + 552)3/2 kQ/VR? + z2 Series & Parallel C C;
Dipole (axial) 2kp/r3 kp/r? Charge @  same on each Q=YQ;
Dipole (equat.) kp/r3 0 Voltage V' V=3V same across
5. GQAUSS’S LAW Battery ON (V=const) Battery
C KCpt KCo t
.. Q Dielectric Effect Table @ K@o 1 Qo (same
%E CdA = Zeee VW (same) Vo/K |
€o E  Ep (same) Eo/K |
U KUy ? Uo/K |

Flux ® = EAcosf (Unit: Nm?C~! = Vm)

v Charges outside Gaussian surface give zero net flux.
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» Coeries < smallest C;  Charanel > largest C.
» U decreases when dielectric inserted with battery off.
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% TOP 10 MUST-REMEMBER FORMULAS FOR NEET %

Formula
+

Key Note

. Coulomb: F = kqiq2/r?
1

Point charge field: E = kq/r?

Gauss: ¢ E-dA = Qenc/c0
3
Shell — inside: £ =0,V =kQ/R
Ve = 3(kQ/R)
Dipole ratio: Eax = 2Eq = 2kp/r>
. E=—dV/dr, E=04V =0
7

Infinite sheet: E = o/2ey;
plates: E = o /eq

Solid sphere inside: E = kQr/R3;

Between

Capacitor energy: U = 1CV? =
Q*/2C

Ring axis: Eyax at © = R/vV2; Vinax
at centre

Foundation of electrostatics; k = 9 x 10° Nm? C~2.
Superpose as vectors for multiple charges.

Net flux depends only on enclosed charge.

E =0but V #0— NEET’s favourite trap!

FE o r inside; V' is parabolic inside.

At equal distance r > a; ratio 2:1 directly asked.
E points from high V to low V.

Single sheet vs capacitor — do NOT confuse.

All three forms are NEET-tested; use what’s given.

E =0 at centre of ring; V' is maximum there.
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