AP Physics – More Electric Fields - 6
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We have learned how to calculate the force that acts on a test charge that is near two or more charges.  We can also find the potential difference.  But what about the electric field?

What is the electric field at point P between the two charges?  

The voltage at P from the charges is:
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The electric field is related to the potential difference by:
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Let’s solve this equation for the potential difference:
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the distance d is simply r, so:
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We can plug this into the equation for potential difference above:
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We can draw the two electric field vectors:
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Let’s put some numbers to the thing.  Let q1 = 22.5 (C and q2 = -35.5 (C.  r1 = 22.0  cm    and r2 = 42.5 cm.  Find the electric field at P.
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Since the two vectors are in opposite directions, we can just add them:
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Two charges are situated near point P.  The angle (  is 33(.  q1 = 0.025 (C and q2 = 0.12 (C.  Find (a) the potential difference at P?  (b) The electric field strength at point P?

(a) We can find the voltage (potential difference) at P from each of the two charges, then add them up.
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We need to find the distance from P to q1.
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(b)  Finding the field is easy too.  First we find the field strength produced by each charge at  point P.  These will be vectors, so after we find them we have to add them up using vector addition.

The two electric field vectors look something like this:
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Now we can add the vectors.  We need to look at the old x and y component deal.

We’ll have up and to the left as the positive direction.
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For y:  
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For x:  
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Now we can find the magnitude of the electric field strength:
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For the direction of the vector, we can use the tangent function with the x and y components.
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A Lost Chord





SEATED one day at the Organ, 


I was weary and ill at ease, 


And my fingers wandered idly 


Over the noisy keys. 


I do not know what I was playing, 


Or what I was dreaming then; 


But I struck one chord of music, 


Like the sound of a great Amen. 





It flooded the crimson twilight 


Like the close of an angel's Psalm, 


And it lay on my fevered spirit 


With a touch of infinite calm. 


It quieted pain and sorrow, 


Like love overcoming strife; 


It seemed the harmonious echo 


From our discordant life. 





It linked all perplexèd meanings 


Into one perfect peace, 


And trembled away into silence, 


As if it were loath to cease. 


I have sought, but I seek it vainly, 


That one lost chord divine, 


That came from the soul of the Organ 


And entered into mine. 





It may be that Death's bright angel 


Will speak in that chord again,-- 


It may be that only in Heaven 


I shall hear that grand Amen. 





    --- Adelaide Anne Procter
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