Experiment 4

In this experiment you will construct a device to measur e the absolute
value of a voltage through the measurement of aforce. The actual
measurementsthat you will make will be of mass, distance and time
but theresult will be a measurement of an electrical potential in Volts.

e Q,Q. two point charges Parallel Plate Capacitor
dmwegr= e From Gauss’s Law
_ fudgechtor fc_)r o I Q
= B RS 5 ID—IEE unphysical units Xa = E
S electric potential like : : Potential Difference
V= O potential energy © O V — Ed — Qd
AE{]
FOorce beiween plates
F 1 A['[]V.E
_, Estimat:aqf(.)rfce.to be measured - é d2
P 1(A =3cm*)(8.8 x 107/ IM}[V — 1000V)? = 1.2 x 10-°N

2 (d = 0.1cm)?



torsion adjuster

Calibrate a Voltmeter

/”

torsion fiber

s

movable capacitor plaje

balance and damping plat

fixed plate

\

top view

moveable plate

/X,G
U

Set up the apparatus.

Keep tabledry.

Strip wirewall.

M easur e the spacer .

M easur e K.

Make the plates paralle for
spacer in contact.

Find Voltage that just causes
platesto move apart.

Try calibration at about 1000
Volts.

Now get several measurements
at lower voltage.

Water must be stable.

Move slowly.

Protect your apparatusfrom air
currents.

Now use laser-mirror system to
try to find stable equilibrium.
How well could you check
systematic differencesin
voltmetersthisway?



Equilibrium Positions
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