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COULOMB’S LAW

COULOMB’S LAW
OBJECTIVES:
1. To familiarize with Coulomb's law.

2. To analyze the dependency of the Coulomb force on the values of point charges and the dependence of Coulomb force on the distance of separation between the charges of the point.

PRINCIPLES:
Coulomb’s Law gives an idea about the force between two point charges. By the word point charge, we mean that, the size of linear charged bodies is very small as against the distance between them. Therefore, we consider them as point charges as it becomes easy for us to calculate the force of attraction/ repulsion between them. Charles-Augustine de Coulomb, a French physicist in 1784, measured the force between two point charges and he came up with the theory that the force is inversely proportional to the square of the distance between the charges. He also found that this force is directly proportional to the product of charges (magnitudes only).

Let’s say that there are two charges q1 and q2. The distance between the charges is ‘r’, and the force of attraction/repulsion between them is ‘F’. Then

[image: image1.wmf]2

1

q

q

F

e

µ


And


[image: image2.wmf]2

1

r

F

e

µ


Therefore,
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Where 
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is the proportionality constant , 
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According to this theory, like charges repel each other and unlike charges attract each other. This means charges of same sign will push each other with repulsive forces while charges with opposite signs will pull each other with attractive force.

OBSERVATION:
Part 1: Dependence of the Coulomb electrostatic force on the separation between the charges
Step 1)
Calculation of 
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Given,

q1 = 1mC

q2= -1mC
r= 10 m
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Direction of
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, q1 on q2: since q1 and q2 are unlike, they will attract each other.
Step 2) 
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measured by the simulator: 90N
Steps (3) to (6):

Table 1
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	Calculation of 
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	10
	0.01
	2.302
	89.9
	90
	4.499

	8
	 0.015625
	 2.079
	 140.468
	 140.63
	 4.946

	6
	 0.027777
	 1.791
	 249.722
	 250
	 5.521

	4
	 0.0625
	 1.386
	 561.875
	 562.5
	 6.332

	2
	 0.25
	 0.693
	 2247.5
	 2250
	 7.718


Show your calculations here:

Step 3):

Given,

q1 = 1mC

q2= -1mC

r= 8 m
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Step 4):

Given,

q1 = 1mC

q2= -1mC

r= 6 m
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Step 5):

Given,

q1 = 1mC

q2= -1mC

r= 4 m
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Step 6):

Given,

q1 = 1mC

q2= -1mC

r= 2m
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Step 5) is the graph a straight line? Should it pass through the origin? 

Yes, the graph is a straight line graph. No, it not necessary to pass through the origin.
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Step 6) should the graph be a straight line? 

No, the graph is not a straight line graph.
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Calculation of the slope: 
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Part 2: Dependence of the Coulomb electrostatic force on the value of the charges

Step 1)
Calculation of 
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Given,

 q1=q2= 1×10-4 C
r= 5m
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Direction of
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, q1 on q2: since q1 and q2 are like charges, they will repel each other.

Step 2) 
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measured by the simulator:  3.6N

Step 3) r=5m

Table 2
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Measured by the simulator (N)
	
[image: image37.wmf](

)

C

q

1


	
[image: image38.wmf](

)

C

q

2


	
[image: image39.wmf](

)

2

2

1

C

q

q


	
[image: image40.wmf]e

F

Measured by the simulator (N)



	 1×10-4
	 1×10-4
	 1×10-8
	 3.6

	 2×10-4
	 2×10-4
	 4×10-8
	 14.4

	 3×10-4
	 3×10-4
	 9×10-8
	 32.4

	 4×10-4
	 4×10-4
	 16×10-8
	 57.6

	 5×10-4
	 5×10-4
	 25×10-8
	 90


Step 4)
 Graph of
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Slope= 
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Step 5)answers:

a)Given,

 q1= 4×10-4 C

 q2=1×10-4 C

r=5
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Direction of
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, q1 on q2: since q1 and q2 are like charges, they will repel each other.

b) Simulated values:
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Directions: The charges will repel each other 

c) The simulated result and calculated results are the same.

d) Thus the concept of mutual force is understood and the coulomb’s force also demonstrates Newton’s third law.
CONCLUSION:

Coulomb’s law has been familiarized and the dependency of the Coulomb force on the values of point charges and  the distance of separation between the charges of the point has been verified experimentally.
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