Operating Instructions for
an Apparatus to

Demonstrate the Energy

Stored in a Capacitor
Note:  It was not practical to bring a separate power supply for each experiment and the large Goldstar power supply must be shared between this experiment and the magnetic force balance experiment.  In order to switch between experiments it will be necessary to re-establish the ½ ampere current limit setting for the capacitor work-energy experiment.  It is suggested that this experiment be operated first, as the supply has been properly set for it.  Once this is experiment has been completed, the magnetic force balance can then be tested.
1) The power supply has been adjusted to limit the current to approximately ½ ampere and the multimeter connected across the terminals to read the output voltage.  Turn on the supply and multimeter.  The meter should be set on the 40 V DC scale.
2) Set the desired capacitor charging voltage with the coarse and fine adjustment knobs on the supply.  Do not exceed 6 V.
3) Charge the capacitor by connecting it to the supply with the banana leads, being careful to observe the proper polarity coded by the red and black leads. Disconnect the capacitor from the supply.
4) Be sure that the suspended 300 gram mass is within 30 cm of the floor and record the height on the aluminum scale.  Line can simply be stripped off the spool without rotating the gearbox as needed.  It is convenient to read the position of the mass from the edge from the upper surface where it slides along the scale.
5) Discharge the capacitor by connecting the banana jacks from the motor and gearbox to the capacitor, again observing the proper polarity as indicated by the red and black leads. 
6) Record the final height of the mass and subtract from the initial scale reading to obtain the distance the mass has been lifted.
Operating Instructions for the
Magnetic Force Balance Apparatus

1) Set the voltage and current limit knobs on the Goldstar power supply to zero.

2) Connect the multimeter in series with the + output lead of the power supply, to the red binding post on the experiment table using the 10 ampere jacks of the multimeter.  Use of the regular meter input jack will result in a blown fuse.  

3) Set the multimeter for 10 amperes DC current

4) Connect the black binding post on the experiment table to the power supply ground terminal

5) Set the desired angle on the compass rose.  The zero degree setting aligns the current element with the magnetic field across the magnet gap.  The alignment can be adjusted by moving/rotating the digital scale slightly.

6) Turn on the scale

7) Turn on the power supply and set the desired current by adjusting the current limit upward and adjusting the voltage upward slightly if required to pass the desired current.  Two amperes is suggested.

8) At the 90 degree setting, the scale should read ~ 0.2 g for 2 amperes of current.  Note that the scale should be re-zeroed before each measurement, with the power supply turned off.  A reading of ~ 0.1 g should be obtained at 30 degrees and zero reading at zero degrees.  Reversing the current will produce a negative value.  A compass is available to verify the orientation of the magnetic field in the magnet gap so that the right hand rule for the magnetic force can be verified.  Note that the wire will visibly deflect under the magnetic force, upward for a positive scale reading, downward for a negative reading. This explicitly demonstrates the action-reaction forces of wire-on-magnet and magnet-on-wire.
Operating Instructions for the 

Simple Oersted Apparatus

1) Place compasses around the wire as desired to sense the direction of the field.  Note the orientation of the Earth’s field.

2) Press the pushbutton to observe the behavior of the compasses.  It is instructive to determine the radial distance at which the field from the wire and earth are comparable.  A compass pointing radially outward from the wire will rotate ~45 degress at this distance.
