Dylan Lam
AP Physics Review Sheet

Unit 6: Gauss’s Law

Unit 6 in Electricity and Magnetism in AP Physics focuses on electric fields and electric flux,
highlighting a key concept called “Gauss’s Law”. Gauss’s Law relates electric flux within an
enclosed surface to the charge it encloses, and will help us calculate electric fields and flux in
problems with objects with very high symmetry (spherical, cylindrical, etc).

Major Topics:

L

Electric Flux
A. Understanding how to calculate and understand the Electric field

II.  Gauss’s Law

III.  Electric fields for symmetric distributions
IV.  Charge distribution

Key Vocabulary:

a. FElectric field: A vector field representing the force per unit charge exerted on a positive

test charge

b. Electric flux: A measure of the number of electric field lines passing through a surface

c. Gausss Law: A law stating that the net electric flux through a closed surface equals the
enclosed charge divided by &o

d. Gaussian surface: A closed surface used to apply Gauss’s Law—chosen based on
symmetry

e. Enclosed charge: The total electric charge inside a closed Gaussian surface

/. Electrostatic equilibrium: A state in which all net movement of charge ceases, and
electric fields inside conductors are zero.

Useful Equations:

Electric field from point charge: E = iZ—
R
Electric flux through a surface: ®E=E- A =EAcos0
e
Gauss’s Law : ®E=§ E-dA=—==

0

Charge density definition:

Linear: A = %

Surface: 6 = L+

A
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Volume: p =~
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Practice problems:

(Easy):

Find the electric flux through a rectangular area 3cmx2cm between two parallel plates
where there is a constant electric field of 30 N/C for the following orientations of the
area: (a) parallel to the plates and (b) perpendicular to the plates

(Medium):
A point charge of 10uC is at an unspecified location inside a cube of side 2 cm. Find the
net electric flux through the surfaces of the cube.

(Hard):

A long silver rod of radius 3 cm has a charge of -5uC/cm on its surface. (a) Find the
electric field at a point 5 cm from the center of the rod (an outside point). (b) Find the
electric field at a point 2 cm from the center of the rod (an inside point).

Work:

(Easy) :




| |

Easy:

(eChic Ouy:
ks Elechnc fiw behuesn
: Avea (vedavioular): Le=EA= EAcos® ond nowmal
A= a3 vy v (_avec)
= 3om¥ Zew {008 m N0,02m)= 60¥I0™ ' m Yoavall
Elechicfield a)Pavelies
E=30N/C ©=490° €o5q0°=0
soe ®E-=F qo°40
B popandica{ovioglates: Acss {E@

9:0"= cosp-cos0=1

Le- EA (1)= @onQb0xF -w;=

elecnac hetd

(Medium) :
Mediuw -
A‘PP‘j Gawsss Luw .
P = Pin —>chage evndusel ingide tuwface
L et et
[29:9.«?5*! 0¥ CYN (2 m e /e

¥vpwns
9,= 10aC = 1D e-bC

Cuboe i de= Tom —_—




Kiapd n:

Padiuse® Cbmd: 0 0(m

Poivrt of measuves v«Zom= 0,08

Electvic & eld at #a@ poivt E=3NIC

divechon: owthiard aom axis—> pesitively chavged

To: 8.554e-ACN/-m™
@ &n) d'wﬂn. pav unit length N nthevod
lindiical Gaustion eurbae ¢=0.00m and (engiref L
; ‘A
ecnb-AL E-(am0 -2

L?‘-'— Ars, £-ap(o-08) (5 O L.
Ak 20-0.02- 8.E5UKO-R g » 2.3Yx (0-1%C]

(3# 3,24y\0-% cm

b) fnd elechi cfux -}M\.dn cube o€ Side Sem s

éﬁ‘ ::E_-,:_ ~ gmdn&:)
i';u ‘
vod passes pavpendalovty fovoughn opyete faes of e g’/

L = O:O&n
@ wclo3ed = A-L- (3.34x(072)-(005) = l.6F 10 PC

~1%
y: - .63 X0 0.0\ 2aNwZ/
Lo ™ e

5. ESUxK|0 ™




