The time rate of change of the energy density is,

sitg = —5(FE* + 5-B*) =V - S

whereS = LE x B.
Ho

How do you interpret this equation? In particular: Does the
minus sign on the first term on the right seem ok?

A. Yup
B. It's disconcerting, did we make a mistake?
C.7?



If we integrate the energy densities over a closed volume,
how would interpret S?

%//(uq+uE)dT:_///v.SdT=_//S,dA

A. OUTFLOW of energy/area/time or
B. INFLOW of energy/area/time
C. OUTFLOW of energy/volume/time

D. INFLOW of energy/volume/time
E.?7?




Our global statement of energy conservation is:

dU, dU,
| =— /[ S-dA
dt = dt //

Which term describes that energy of the electromagnetic
field?




Our global statement of energy conservation is:
dU
q

dU,
| —— /| S-dA
dt = dt //

What does the integral term (without the minus sign) refer
to?

A. Total energy coming in
B. Total energy going out
C. Rate of total energy coming in
D. Rate of total energy going out



Consider a current I flowing through a cylindrical resistor of
length L and radius a with voltage V applied. What is the E
field inside the resistor?

> \2
» J\J/

) S
, l z
: b @ s

A. (VIL)Z

B. (V/L)¢

C.(V/L)5s

D. (Vs/L?)z

E. None of the above




Consider a current I flowing through a cylindrical resistor of
length L and radius a with voltage V applied. What is the B
field inside the resistor?

L

> \2
» J\J/

) S
, l z
: b @ s

A. (Tuo/27s)

B. (/ ,uos/Zﬂaz)qAﬁ

C. Tuo/2ma)d

D. —(Tuo/27a)d

E. None of the above




Consider a current I flowing through a cylindrical resistor of
length L and radius a with voltage V applied. What is the
direction of the S vector on the outer curved surface of the
resistor?
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Consider the cylindrical volume of
space bounded by the capacitor

. plates. Compute S = E X B/ug at
the outside (cylindrical, curved)
surface of that volume. Which WAY
does it point?

A. Always inward

B. Always outward
C.777



The energies stored in the electric and magnetic fields are:

A. individually conserved for both E and B, and cannot
change.
B. conserved only if you sum the E and B energies together.

C. are not conserved at all.
D.?7??



Fag = F_onA_fromB Fea = F_onB_fromA
—® O—

Fap = —Fga

Newton’s 3rd Law is equivalent to...

A. Conservation of energy

B. Conservation of linear momentum
C. Conservation of angular momentum
D. None of these. Nlll is a separate law of physics.



Consider two point charges, each moving with constant
velocity v, charge 1 along the +x axis and charge 2 along the
+y axis. They are equidistant from the origin.

What is the direction of the magnetic force on charge 1 from
charge 27 (You'll need to sketch this! Don’t do it in your head!)

A. +X

B. ty

C.+z

D. More than one of the above
E. None of the above



Consider two point charges, each moving with constant
velocity v, charge 1 along the +x axis and charge 2 along the
+y axis. They are equidistant from the origin.

What is the direction of the magnetic force on charge 2 from
charge 17 (You’ll need to sketch this! Don’t do it in your
head!)

A. Equal to the answer of the previous question
B. Equal but opposite to the answer of the previous question
C. Something different than either of the above.



