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Quick review:

Find the electric flux for the following situations:

𝜙 = 𝐸 ∙ 𝐴 = 𝐸𝐴 𝑐𝑜𝑠𝜃

A = 15 m2

= 300 N/C

Answer: 𝜙 = 300 × 15 × cos 0 = 4.5 × 103 𝑁𝑚2

𝐶

Radius = 2 m

E= 1.20 N/C

Answer: 𝜙 = 1.2 × 𝜋 2 2 × cos 0

                    = 15.1 
𝑁𝑚2

𝐶
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Quick review:

Re-order the surfaces as per the electric flux from weakest to strongest:

𝜙 = 𝐸 ∙ 𝐴 = 𝐸𝐴 𝑐𝑜𝑠𝜃

1 2 3
Answer: (strongest  1 – 2 – 3 weakest)
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Quick review:

Answer:
𝜙 = 𝐸 ∙ 𝐴 = 𝐸𝐴 𝑐𝑜𝑠𝜃

= 8000 × 10 × cos 0 = 8 × 104
𝑁𝑚2

𝐶

Determine the electric flux of a flat square having an area of 
10m2 is a uniform electric field of 8000 N/C passing 
perpendicular to it.

𝜙 = 𝐸 ∙ 𝐴 = 𝐸𝐴 𝑐𝑜𝑠𝜃
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Location 
of charge 
inside is 

not 
important

!!
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Size of the 
shell is not 
important

!!
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Shape is not 
important 

(but you need 
it for the area 

or volume)
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Gauss’s Law:
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What is the electric field produced by this 
charge at any point on this sphere?

Where the charge, q, is the charge of the point located at the center and the direction of the electric 
field lines is away from the center.
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Gauss’s Law:
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Gauss’s Law:
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Loop: double integral 
(2 variables)

Electric field

Area Element

Charge inside

Permittivity 
constantTeacher Asmaa Alhameed
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Example:

Answer (1): The electric flux is proportional to the charge inside the surface, the electric flux will double.

Answer (2): The electric flux does not depend on the radius of the surface. So, the electric flux will stay 
the same.

Answer (3): The electric flux stays the same because the electric field lines pass through the surface 
radially regardless of the surrounding shape.

Answer (4): The electric flux depends on the charge enclosed in the surface. So, wherever the point 
charge is inside the closed surface, the electric flux is the same.
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Activity: find the electric flux:
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Activity: find the electric flux:

Teacher Asmaa Alhameed

Telegram: @
Asmaa_Alhameed



Teacher: Ms. Asmaa Alhameed LESSON:  2.8 GAUSS'S LAW 14

Activity: 

Three charged particles of charges −11 C, ​+5.0 C​, and ​−8.0 C​ are placed in an irregular shape. 
Another three charged particles are placed outside the shape, two of them are positively 
charged and have a charge of 12 C and ​15 C​ respectively, the other one is negatively charged, 
and has a charge of −4.0 C.

Answer:

The negative electric flux means that the electric 
field lines are moving toward the surface (inward)
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Activity:
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Activity: Page 44:
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Activity:
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Electric Flux of a Hemisphere:
A positive charge, q, is placed a distance, d, above the center of a hemisphere 
that has a radius, r. If the distance, d, tends to zero, find the electric flux through 
the curved part of the hemisphere and the flat face.
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Curved Part:

If the distance, d, is zero, all points 
on the hemisphere will have a 
distance, r, from the point charge.

The electric flux is:

Since the electric field points in the 
same direction as the area vector, 
then:Teacher Asmaa Alhameed
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Electric Flux of a Hemisphere:
A positive charge, q, is placed a distance, d, above the center of a hemisphere 
that has a radius, r. If the distance, d, tends to zero, find the electric flux through 
the curved part of the hemisphere and the flat face.
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The closed surface in the flat case encloses zero charge, so the electric flux from Gauss’s law 
gives:

Flat Part:
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Quick review:

Assume the following:
q2 = 4.6 C
q3 = -5.3 C
q4 = 2.2 C

1) calculate the flux through this Gaussian surface.
2) Identify the sign of the flux and the direction of flow.
3) Identify if this is a sink or a source.

Answer: 𝜙 =
𝑞2−𝑞3

𝜀0
=

4.6×10−6−5.3×10−6

8.85×10−12 = −7.9 × 104 𝑁𝑚2

𝐶

Its negative (most of the charge is negative charge) it’s a sink

0 = 8.85 ×10-12
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Recap: Gauss’ Law
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Deriving Gauss’ law from coulomb’s law:
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Deriving Gauss’ law from coulomb’s law:
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Deriving Gauss’ law from coulomb’s law:
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Conductors:
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Good conductors contain a big number of free charges that are able to move within the 
material because they are not bound to any atom.

A copper atom has 29 protons and 35 neutrons in its nucleus, and 29 electrons orbiting 
around.

When the charges inside a 
conductor are not moving, the 
conductor is said to be in static 
equilibrium.
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1- Conductors:
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Examples of electrostatic equilibrium:
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Activity:

Identify the direction of the field and the concentration of charge:

Positive charge Negative  charge Negative  charge Positive charge
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Activity:
Identify the direction of the field and the concentration of charge:

Positive charge Negative  charge Negative  charge
Positive charge
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1- Conductors
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Read the book 
page 45

conductor

q is not zero
E is zero
𝝓 is zero (inside)
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2- Cavities (Conductors shell)
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Cavity 
(Conductor 

shell)

q is zero
E is zero
𝝓 is zero (inside)

There is no q 
inside

Gaussian 
surface

Read the book 
page 45

Every point inside a conductor is shielded from an external electric 
field. This phenomena is known as electrostatic shielding. 

Teacher Asmaa Alhameed

Telegram: @
Asmaa_Alhameed



Conductor vs shell
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Max E
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Electric Field in a Conductor
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Applications of shielding: (page: 46)
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Activity:
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Activity:
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Activity:

sketch
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Activity:

Research

Draw a gaussian surface for every 
distance, r.

The electric field can be calculated as:
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Activity:

Calculate 
(a)
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Activity:

Calculate 
(b)

Teacher Asmaa Alhameed

Telegram: @
Asmaa_Alhameed



Teacher: Ms. Asmaa Alhameed LESSON:  2.8 GAUSS'S LAW 42

Activity:

Calculate 
(c)
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Activity:

Calculate 
(d)
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