Physics 202, Exam 1 Review

Logistics
Topics: Electrostatics (Chapters 21-24.3)

I Point charges:
electric force, field, potential energy, and potential
I Distributions:
electric field, electric potential. Interaction of point
charges with continuous distributions.
I Conductors:
charge distribution, electric field, electric potential
Important example: capacitors

Exam 1 Logistics

Exam time: Monday, February 18, 5:30-7PM
Rooms: 19 I ngraham and 6210 Soc. Sci

19: 301,305,308,321,326,329
6210: 302,303,304,307,309,310,322,323,324,325,327,330

Bring: Pen/pencil
Calculator (no programming functionality!)
1 single-sided formula sheet, self-prepared --
no photocopying!




Exam 1. Electrostatics Topics, Mechanics

TOpICS (not exhaustive):
Coulomb Forces, Potential Energy
Electric Field and Potential of Point Charges and Distributions
Motion of charged particles in electric fields
Electric field lines and equipotentials
Conductors in electrostatic equilibrium
Capacitance, Capacitors in circuits

Mechamcs -- not the main focus, but you should know:
Kinematics of uniformly accelerated particles
Newton® Laws: statics and dynamics

Anything on homework is fair game for this midterm or the final
exam (e.g. circular orbits, springs)

Math -- you will not be expected to do nontrivial integrals.
You should be able to do integrals which require simple substitutions.

Topics: Point Charges (1)

Coulomb Force: forceon ibyj
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Electric Potential Energy:
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Application: motion of charges due to electric forces
Force and acceleration; energetics
Examples: 21.16,23.57,23.60




Topics: Point Charges (I1)
Field concept: electric field and electric potential

Electric Field:

E | E _kl &’ﬁ r :vectorfro_m source
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Electric Potential:
B
V=YV :kZ% V!V, = 4EdT E=-w
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Relation between force and field:
F=qE lU=q V

Examples: 21.36,21.84,23.28

Continuous Charge Distributions (1)

Method 1: high degree of symmetry

Use Gauss(@ Law to obtain E. Integrate to get V.
1 1 g 1
mEIgA= = V(r)=- [ E-dr
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Examples: spherical symmetry, cylindrical symmetry, planar symmetry

Conductors (surface charge density only) and insulators

Examples: 22.34, 23.15, 23.22




Continuous Charge Distributions (1)

1. Direct calculation of E field: integrate to get V.
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2. Direct calculation of V: take derivatives to get E.

_, Ja
dv=k== V=1dv

Examples: uniformly charged ring, disk (on-axis) finite line charge.

Examples: 22.40,23.41,23.52

Conductors and Capacitors (l)

Main feature of conductors:

# Electrostatic equilibrium:

—

E=0 inside conductor

I
E= —— outside, perp to surface
0 (only surface charges)

equipotentials

Application: Capacitors




Capacitors

Definition:

0=CV

Computing capacitance:

# Parallel plate (also know: spherical,

C=

Capacitors in circuits:
# Charging/discharging
# Series and Parallel combinations
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coaxial)

Examples: 24.16, 24.34,24.37




