Using Gauss’ Law

PHY 114-01
Fall 2026



Midterm logistics

* [n-class 50 minute exam
* Arrive before 8am to get the full exam time!

e “Cheat sheet”
* 1 page single sided, handwritten

* Turnitin with your exam. 10% penalty for going over page limit or typed/copied
notes.

* 25% multiple choice conceptual, 75% quantitative

* Practice problems:
* Review homework and lecture quizzes
* Openstax problems (see chapter review)
* Halliday and Resnick (library, Physics department)



Agenda

e Last time:
* Calculating flux
 Gauss’ Law
* Field from a point charge (again)

* This time:
* Field from an infinite line of charge
* Field from an infinite sheet of charge
* Field from a sphere of charge



Gauss’ Law

bp = qm/EO

The flux of the electric field . Lt The charge enclosed by that
is equal to
through a closed surface . surface (divided by €()

* We call the closed surface a “Gaussian surface”
* The surface can be anything as long as it’s closed
* We will chose surfaces that are

* 1. matching the symmetry of our charge distribution
* 2.easytocalculate surface area for
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* Integral over the closed surface
* Foreverytiny bit of surface dA is the surface area element times the local normal vector.

For the sphere around a point charge, E and A are
automatically parallel




Gauss’ Law & Coulomb’s Law

Consider a point charge q _ P
surrounded by a spherical Caussian i
Gaussian surface of radius r //’ =

. ¢
- Gauss’ Law can be written as q

q = goE(47Z7”2)

- rearranging this gives Coulomb’s Law

]
E = qz OR E = qu
drg, | r r




Procedures for using Gauss’ Law

ldentify the symmetry of your charge distribution.

2. Draw a Gaussian surface with that symmetry around the
charges. E should be normal to the surface.

3. Write Gauss’Law EA = iﬂ. Note that this form only works if you
0

were successful in part 2.
1. Solve the left side using the surface area of your Gaussian surface

2. Solve the right side by finding q;, for your Gaussian surface

4. Solve for E.



Infinite line of charge with Gauss’ Law
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Infinite plane of charge with Gauss’ Law
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Solid sphere of charge with Gauss’ Law

* Outside the sphere
* Inside the sphere
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