DPGraph figures for PHYS 100 B.
(File:  E2ChargesInstr.doc     February 24, 2003)

I.  General instructions. 

Search for DPGraph on the web.  If you install the free viewer, you can only work with the figures at my web page.  Scrollbar controls and other settings can be adjusted while using the viewer.

The campus has a site license for DPGraph, so you can install the complete program by finding our listing among the subscribers.  This will let you copy the figures onto your computer and edit them if you wish.

After you have installed DPGraph, use Internet Explorer to access my web page via the page for the department.  (Netscape Navigator probably won’t work.)  There are no links to examples at this time.  Just replace “Index.htm” after “/~rdayers/” with the name of the figure that you want to see.  Be careful about upper and lower cases at this stage.  

II.  Manipulating the figure.  (Currently only E2Charges.dpg is available.)

Page Up zooms in; Page Down zooms out; Home restores the initial view.

Scrollbar selection (in the toolbar at the top).  The scrollbar is on the right side of the figure.  The current value of the variable selected is shown in the box at the lower right.

A:
This control lets you vary the x coordinate of the field point (red) between -1.1 m and +2.1m.  The blue source charge is fixed at the origin, and the yellow charge is at x = 1 m, y = 0 m.

B:
This lets you vary the y coordinate of the field point between -1.6 m and +1.6 m.

C:
This lets you vary the yellow source charge, Qyellow, between -1 μC and +1 μC. 

D:
The magnitude of the blue source charge has been fixed at 1 μC.  The sign of this charge is positive for the positive values of D described below.  To work with a negative Qblue, just use the corresponding negative values for D in the lower half of the scrollbar.  The initial value D = 0 just shows the field point and the charges.

 ±1:
Adds the distance rblue.  ±2: Adds the unit vector Êblue, which points toward Qblue if that charge is negative or away from it if Qblue is positive.

 ±3:
Adds the distance ryellow.  ±4: Adds the unit vector Êyellow, pointing toward a negative Qyellow or away from a positive one.

 ±5:  Adds the x component vector for the unit vector Êblue.  ±6: Adds the y component vector.  Notice the two similar triangles that are now displayed.

 ±7:
Adds the y component vector for the unit vector Êyellow.  ±8: Adds the x component vector.  Notice the new pair of similar triangles.

At this stage in a calculation you would use the actual magnitude of each electric vector, found as “k”|Q|/r2, to calculate its x and y scalar components.  Remember that those quantities have signs; these are determined by the direction in which each component vector points away from the field point (red).











OVER →

Continuing your work with numbers on paper, add the x scalar components of the two electric vectors to find the x scalar component of the total electric vector.  Then do the same work for the y scalar components.  Pay careful attention to the signs, and make sure that you don’t mix x and y components together.

The magnitude of the total electric vector is then found using the Pythagorean theorem.  Its angle (measured counterclockwise from the positive x direction) is calculated as arctan(Etotal,y/Etotal,x).  Remember that we must add 180° to the calculator’s answer if Etotal,x is negative.

The remaining values available for variable D (±9 through ±16) all display the electric vectors Ēblue, Ēyellow, and Ētotal (shown in red), but with different scale factors.  The different scales are needed to deal with the large variations in magnitude that result from the inverse square dependence on r.  At first you may not see anything, but each upward step in |D| doubles the length of all the electric vectors.  If the color disappears from a vector, this means that it has gone outside the area available for plotting and you should back up a step in |D|.  If the color is there, but you can’t see the end of the vector, use Page Down to zoom out a bit.

Try setting up a problem of your own by selecting values for the coordinates of the field point (A and B), the value of the yellow charge (C), and the sign of the blue charge at the origin (sign of D).  Let the figure guide your work with numbers, and then see if your answers for the magnitude and direction of Ētotal agree qualitatively with the display of the three electric vectors.  Estimate its magnitude by comparing its plotted length with those of Ēblue and Ēyellow.

