Summary of Class 21 Exam 2 Information

TEST TWO Thursday Evening April 1 7:30- 9:30 pm. The Friday class
immediately following is canceled because of the evening exam.

What We Expect From You On The Exam

1. An understanding of the properties of conductors.

2. An understanding of capacitors. You will not need to know about the effects of
dielectrics.

3. An understanding of current flow in a resistive material, e.g. how J is related to /,
how E is related to J, how resistance is related to resistivity, and how to calculate it.

4. An understanding of simple circuits. For example, you should be able to set up the
equations for multi-loop circuits, using Kirchhoff’s Laws. You should be able to derive
and guess the solution to differential equations for RC circuits, and should understand the
meaning of time constants (t = RC).

5. A conceptual understanding of how to determine the direction of magnetic fields
of moving charges or current elements using the Biot-Savart law, e.g.

, g VXT
2

B-X
dr 1

dﬁ:ﬁi]dE’Xf,
4 ¥

You will not need to calculate any integrals using Biot-Savart Law.

6. An understanding of how to calculate the force on a current element in an external
magnetic field or on a charged particle moving in an external magnetic field or in both
magnetic and electric fields, including the characteristics of cyclotron motion. That is, to
understand and be able to apply the equations

gvxB =ma g(E+VxB) =ma dF = Ids x B
e An understanding of the magnetic moment vector of a current loop. A conceptual
understanding of how the torque exerted on a magnetic dipole in an external field arises,

(T=1ixB).

To study for this exam we suggest that you review your problem sets, in-class
problems, Friday problem solving sessions, PRS in-class questions, and relevant
parts of the study guide and class notes.
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Exam Two Equation Sheet

Force Law: F = q(Em +Vx ﬁcﬂ)

Source Equations:
fE=— Yy %4 g

4ng, 1’ 4rg 1’
— Idsxr u Idsxr
dB = ﬁ_z = ﬁf
dr r dr  r

x T . .
r =— points from source to field point
r

Current Density and Current:
1= [[ J.aa

open surface

Gauss’s Law:
H E-dA = Oinsiae | €,

closedsurface

Gauss’s Law for Magnetism:
[ B-aA=0

closed
surface

Electric Potential Difference:
b

AV =V,-V,=-[E-ds

E=-VV

Potential Energy:
AU =gAV

Spring 2010
Capacitance:
=
AV
10’ .
L8 Loy
21
Capacitors in Parallel: Cm, =C+C, +--
Capacitors in Series: 2 = L+L+ =
eq Cl C2

Ohm’s Law: AV =] R

J = E where o, is the conductivity

E=p, J where p, is the resistivity

Resistors in Parallel: L = L+L+ “en
eq 1 R2

Resistors in Series: Ruq =R+R +--

Power Loss in Resistor:

P =IAV=I’R=AV*/R

Joule
Magnetic Dipole: i =/ An

Torque on Magnetic Dipole: T=[ixB

Constants:
k,=1/47zg,=9%x10° N-m*-C?

Uy /47 =10"T-m-A"
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