Principle of Conservation of Electric Charge IB 11
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Coulemb’s torsion balance was used to establish the relationship for the electric
force between two charged spheres. ,
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— The charged spheres act as if they were point charges.
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Experimental data showed the following two relationships:
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Coulomb’s Law: The electrostatic force between two charged objects is directly proport10na1 to the
product of the two charges and inversely proportional to the square of the distance between their centers

and acts along a line joining their centers.

1. A proton and an electron are placed 1.0 xxso'lo meter apart. e °

a) Ca]culate the Coulomb force of attraction between them. e
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b) ( lculate the gravitativnal force of attraction between them. Gm mL
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2. Sketch the directions of the electrostatic forces and-the-gravitattonal-forces-in each pairing below.
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U 3. In th‘L Bohr n(i]odel of the hydrogen ato.(tjn, the electron (-e) is
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in orbit about the nuclear proton (+e) at a radius of r = ” o )
5.29%x10"" m. Determine the speed of the electron, ,’ e 477
assuming the orbit to be circular.
> M= mMass of elechona P
=M~ ) -
i m= m Jf( h -— em =

d7J7’* ﬁ@fuofw (Lbx [0110)*
e %ﬁpb- V“V‘ ﬁIU105% §znq0”m}/24b

4. Three charges are p]aced along a line at the positions indicated. What is the net force on charge q;?
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5. The three charges are now placed at right angles, as shown. 0.20 m
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What is the net force on charge q] Ke
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