CLASS ACTIVITIES FOR ELECTROSTATICS

(@) Where is the nucleus of an atom located?

(b) Where are the orbital shells of an atom located?

(©) State the particles and their respective charge found in the nucleus of an atom.
(d) State the particle and its charge found in the orbit around the nucleus.

Structure of atom.

electrons

protons
and
neutrons

The structure of an atom with 2 electrons, 3 protons and 3 neutrons is drawn as
e P - proton

n - neutron

©

Draw the structure of the following atoms:

@) 1 electron, 1 proton and 0 neutron
(b) 1 electron, 1 proton and 1 neutron
(c) 2 electrons, 2 proton and 2 protons
(d) neutral Helium atom

The charge on an ion is determined by the number of electrons and protons.

If the number of electrons is more than the number of protons then the charge on the ion is negative.
If the number of electrons is less than the humber of protons then the charge on the ion is positive.
If the number of electrons is equal to the number of protons then the charge on the ion is zero. This is

known as a neutral atom.

If an ion has 3 electrons and 2 protons then the charge on the ion is negative one.
=3e+2p=-3++2=-1



If an ion has 3 electrons and 5 protons then the charge on the ion is positive two.

=3+5p=-3++5=+2
State the charge on the following ions:

@ 2 electrons, 1 proton and 0 neutron
(b) 1 electron, 2 protons and 1 neutron
(©) 2 electrons, 2 proton and 2 protons
(d) 7 electrons, 9 protons and 9 neutrons

@) State the unit and symbol of charge.
(b) State the properties of charge.
(c) Name two conductor and two insulators.
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Positively charged
glass rod

The electrons are attracted to positive charge
and they move closer to the rod. As a result of
the movement of electrons this region of the

sphere has excess electrons

As a result of the movement of
electrons this region of the

- - + + sphere has electron deficiency
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| Neutral conducting
sphere with charge
distribution

Draw the charge distribution on the metallic sphere.

Negatively charged rod

Negatively charged rod : ‘e
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| Neutral conducting Negatively charged
sphere conducting sphere
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With the aid of diagrams show the steps of charging an electroscope

@ positively using contact method.
(b) negatively using induction method.

State the material used to make a lightning rod and draw its shape.
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Find the electrostatic force and state whether it is attractive or repulsive force.

O, =2x107°C Q, =3x107°C
h 0.01m
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The force is repulsive since both are like charges. (positive force)



O, =-5x107C Q,=4x107C
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The force is attractive because they are unlike charges. (negative force)

Find the electrostatic force and state whether it is attractive or repulsive force.

(a) Q,=8x10°C , Q,=7x10°C  and r=0.1m
(b) Q,=200x10"°C, Q,=-300x10"°C and r =0.05m

(c) Q, =-4nC , Q, =-5nC and r =2004m
(d)
O = 0.05uC O, = =0.02uC
0.5mm

9. Electric field




Draw the electric field between and around the point charges.

(a) (b)

© &

® O

(c) (d)

@ O

® @

(e)

>

© @

10. Electric field strength

s Electrostatic constant (9x10°)
Electric field strength

in newtons per
coulomb (N/C)

- E = kq — Size of charge
- 2 creating the field
d in coulombs (C)

Distance to the charge
creating the field, in mete| ® Study.com

d = r = distance

Electric Field
Strength

Definition:

The force per unit charge
experienced by a small positive
test charge placed in the field.

Units: NC-1




Find the electric field strength at point X due to the charge Q.
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Find the electric field strength at point X due to charge Q if the force experience by a test charge [1C] at point X
is 4x10™°N
5x1071C
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Find the electric field strength at point P due to charge Q.

(@) (b) (c)
O=3x10"C Q==4x10"C Q=8pC
< 0.1m >P . < 0.05m >P < 20mm >P
(d) ) )
O=2x10"C O==5x10"C O = 0.04nC
@ >P C:) > < >
F=0.02N F=-4x10"N F =0.05uN




