WORK & ENERGY



Class Activities: Work + Energy

Kinesthetic

Work to get to your seat

Big sign on the door as they walked in "Phys 3310 students: You are all positively
charged. PICTURE the E field as you enter. What EXTERNAL WORK is needed
to get you to your seat?"

Discussion

Square of Electricity

The relationships between U, V, E and F are elucidated by putting them in a
square. Started class with a square on the board, E upper left, F lower left, V
upper right (and a blank which became PE lower right later on), and talked about
how "E isto Fas Visto PE" and "E isto V as F is to PE", and so on. (Basically,
connecting back to 2210 and 1110 ideas). See “Electric Field Map” and “Square
of Electricity” in “Activity Resources” folder.



Three identical charges +d sit on an
equilateral triangle.

What would be the final KE of
the top charge If you released it
(keeping the other two fixed)

2 2

A 1 ¢ B) 1 2q
4pe a 4pe, 3a 2
2
1 2gq 1 34
C) dpe a D) dpe a

E) other



Three identical charges +d sit on an
equilateral triangle.

What would be the final KE of

the top charge If you released

all three?
2 2

A)_ L1 ¢ B) 1 2
4pg a 2 4pe 3a
1 2q 1 3q

C) 4pe a D) 4pe a

E) other



Does system energy “superpose’™?

That Is, If you have one system of
charges with total stored energy W1,
and a second charge distribution with
W2... if you superpose these charge
distributions, Is the total energy of the
new system simply W1+W2?

A) Yes
B) No






During the last class we found that the energy stored in
a particular arrangement of charges can be expressed
as:

Wsys =722 qrVi(r)
oras: Wy, =%]E2dr
Why can the first expression be negative, but the

second one Is positive (or zero)?

A — We did a mistake in the derivation.

B —The second expression also contains the energy
required to make the charges.

C — Energy Is always a positive quantity, which we
expressed by squaring the E-field.

D — Must be something else.

E — How should | know. | don’ t do the reading
assignments.



Two charges, +q and —q, are a distance r
apart. As the charges are slowly moved
together, the total field energy

%c‘ﬁzdt

A) increases
B) decreases
C) remains constant
(Come up with two different reasons for your answetr. )
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A parallel-plate capacitor has +Q on one plate,
-Q on the other. The plates are isolated so the
charge Q cannot change. As the plates are
pulled apart, the total electrostatic energy
stored in the capacitor

A) increases

B) decreases

C) remains constant.

(Come up with two different reasons for your answer. )



