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Couwlamb’s Law
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Question:

A proton is placed 3.0 mm from a copper nucleus in a vacuum.

Taking them as point charges, calculate the magnitude of the electric force acting between the
proton and the copper nucleus.

Data:
* Proton number of copper = 29

+ Charge of aproton=1.6 x 107 C
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We use Coulomb's Law to calculate the electric force:

F— k(111212
r

Step 1: Calculate the total charge of the copper nucleus

The copper nucleus has 29 protons, so:

@ =29x16x10" =464x10"%C

Step 2: Substitute values into the formula

(1.6 x 10719) (4.64 x 1071%)

F = (8.99 x 10%) 50X 105

Step 3: Perform the calculations
1. Multiply the charges:
@ g = (1.6 x107") (4.64 x 107"%) = 7.424 x 107%" C*?
2. Square the distance:
r? = (3.0 x 107" = 9.0 x 10 ° m?
3. Divide by 7%

7424 x 10°%7
<I1_¢212 = W = 8.249 x 10732 C2/m2
™ 8

4. Multiply by k:

F = (8.99 x 10%) (8.249 x 10" **) = 7.42 x 107 *N



