
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 evcning cxam. 

What We Expect From You On The Exam 

I. 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 I , 
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 Kirchhoffs 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. 

B = flo q v x r 
4JZ' ,.' 

dB fl o J as x f 
4JZ' ,.' 

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 ab le to app ly the equations 

qvxB = ma - -
q(E+vxB) = ma 

- -
dF = JasxB 

7. 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=iixB). 

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(it, + v x Be.,,) 

Source Equations: 
dE 1 dq" dq _ 

= 47Z"c
o 

-;:> r = 47Z"c.rJ r 

- P Jds xr 1'0 Jas xr dB = 0 _ --,-_ 

47Z" r' 47Z" rl 

r =!.. points from source to field point 
r 

Current Density and Current: 

]= II J.cra 
open surface 

Gauss's Law: 

II E . dA = Q",;dc leo 
closed surface 

Gauss's Law for Magnetism: 

II B·dA = O 
closed 
surface 

Electric Potential Difference: 
h 

t.V=v.-v;, =-fE.as 
o 

- -
E = -\lV 

Potential Energy: 
t.U = qt.V 

Capacitance: 

C=JL 
t.V 

u = _t.Q' =..1.. Ct.V' 
2 C 2 

Capacitors in Parallel: C = C + C + .. . eq J 2 

. . . I 1 1 
Capacitors ID Series: - = - +- + ... 

C,,' C, C, 

Ohm's Law: t.V = ] R 

j = o)!: where 13, is the conductivity 

E = p, j where p, is the resistivity 

. . 1 1 1 
Resistors ID Parallel: -=-+-+ ... 

R", R, R, 

Resistors in Series: R", = R, + R, + ... 

Power Loss in Resistor: 
p. = J t. V = ] ' R = t. V' I R Joule 

Magnetic Dipole: fj = ] A Ii 

Torque on Magnetic Dipole: T = fjx B 

Constants: 
k = 1/ 47Z"c = 9 x lO' N·m2 C ' c 0 

Po 147Z" = 10-7 T· m· A" 
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