1. ELECTRIC FIELD PROBLEM – General Approach

Problem 1
QUESTION
 What is the electric field on the x-axis at x= -3m, due to Q1 and Q2?  Use:  Q1 = -1 C, Q2 = +2 C.

    Charge Q1 is located at the origin. 

    Charge Q2 is located at y = +4m. 
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Solution
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A positive test charge placed at x = -3 m, would be repelled from Q2 and attracted to Q1.  Thus the E field at x = -3 m due to  Q2 is direction away from Q2 and the E field at x = -3 m due to  Q1 is direction towards  Q1 as shown.   The angle is obtained from the geometry.

We have E = E1 + E2
 x:     Ex = E1x + E2x
             = +E1  - E2cos53

             = kQ1/(3 m)2 - kQ2/(5 m)2 cos53

             = 1x10+3 N/C - 7.2x10+2 N/C cos53

             = 1x10+3 N/C - 4.3x10+2 N/C 

             = 5.7x10+2 N/C

y:     Ey = E1y + E2y
             = 0 - E2sin53

             =  - kQ1/(5 m)2 sin53

             =  - 7.2x10+2 N/C sin53

             =  - 5.7x10+2 N/C 

 Etot = sqrt( Ex2 + Ey2)       =      8.1x10+2  N/C      
direction:   = tan-1(Ey /Ex) = 45o
  Since the x component is positive and the y component is negative the direction

  is              45o below the x-axis.             

Problem 2
Find the field at point P, due to charges 1, 2 and 3.  

(X marks the location of point P, which lies on the y-axis.)

There does not have to be a charge at a point for there to

be an electric field and in this problem there is no charge at P.

Use the following charges:

q1= +2C

q2= +4C

q3= -10C 

Assume the charges are on the ends of an equilateral triangle of sides a=2m.
Let point x be 1.32 meters from q​2, and q3, and 0.866m from q1.  Use 2= 3=41o.


Solution

1. Draw coordinate system - given

2. Vector Diagram - Draw Electric Field Vectors

Electric field is a vector.  We need to draw the field 

vectors so we have the  equivalent of a free-body diagram.

We imagine a positive charge at P.  The direction 
of the electric field due to each charge is the 
direction of the force that would  act on 
this imaginary test charge.
The test charge would be

Repelled by q1, Repelled by q2, & attracted to q3​
Thus the electric fields are drawn as shown.
3. Vector  Analysis
Write vector equation then component equations:


E = E1 + E2 + E3
X:  
Ex = E1x  + E2x + E3x 
Y:  
Ey = E1y  + E2y + E3y
Next fill in what each term is:


E1x = 0


E2x = -E2cos2


E3x = -E3cos3


E1y = -E1

E2y = +E2sin2


E3y = -E3sin3


Next write down the magnitude of the electric field at P, due to each charge:
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E1x = 

0


E2x = -E2cos2= 
-1.56x1010N/C


E3x = -E3cos3= 
-3.92x1010N/C


E1y = -E1= 
-2.40x1010N/C


E2y = +E2sin2= 
+1.36x1010N/C


E3y = -E3sin3= 
-3.41x1010N/C
Ex = 0 -1.56x1010N/C -3.92x1010N/C = -5.48x1010N/C
Ey= -2.40x1010N/C+1.36x1010N/C-3.41x1010N/C = -4.45x1010N/C
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Direction:     negative x & y means 3rd quadrant,  1 = tan-1(Ey/Ex) =         39o below the negative x-axis
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