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What is the role of electric fields in the operation of a capacitor?

The role of electric fields in the operation of a capacitor is to create a potential difference between
the plates, enabling the storage of electrical energy through charge separation.

Discuss the significance of electric field lines in visualizing electric fields.

Electric field lines illustrate the direction of the electric field, with lines pointing away from positive
charges and towards negative charges, while their density indicates the strength of the field.

How does the presence of a dielectric material affect the electric field in a capacitor?

The electric field in a capacitor is reduced when a dielectric material is introduced.

Describe the relationship between electric field strength and electric potential.

The electric field strength (E) is related to electric potential (V) by the equation E = -∇V, where E is
the electric field strength and V is the electric potential.

The electric field inside a conductor in electrostatic equilibrium is:

A. Positive
B. Negative
C. Zero ✓
D. Variable

Electric field lines originate from which type of charge?

A. Negative
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B. Neutral
C. Positive ✓
D. Both positive and negative

What is the unit of electric field strength?

A. Newton (N)
B. Volt (V)
C. Volt per meter (V/m) ✓
D. Coulomb (C)

Which of the following statements about electric fields are true?

A. Electric fields can be visualized using field lines ✓
B. Electric fields are scalar quantities
C. The superposition principle applies to electric fields ✓
D. Electric fields can exist in a vacuum ✓

In which scenarios is Gauss's Law applicable?

A. Calculating the electric field of a point charge ✓
B. Determining the electric field inside a hollow conductor ✓
C. Finding the electric field of a charged plane ✓
D. Analyzing the electric field in a capacitor

What factors affect the strength of an electric field?

A. Magnitude of the charge ✓
B. Distance from the charge ✓
C. Type of charge (positive or negative)
D. Medium between the charges ✓

Which of the following is a vector quantity?

A. Electric charge
B. Electric field ✓
C. Electric potential
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D. Electric resistance

Explain how the superposition principle applies to electric fields.

The superposition principle applies to electric fields by stating that the total electric field at any
point in space is the vector sum of the electric fields created by all individual charges present.

In a uniform electric field, the field lines are:

A. Curved
B. Divergent
C. Parallel and equally spaced ✓
D. Circular

What is the relationship between electric field (E) and force (F) on a charge (q)?

A. E = F × q
B. E = F / q ✓
C. E = F + q
D. E = F - q

Which law describes the force between two point charges?

A. Ohm's Law
B. Newton's Law
C. Coulomb's Law ✓
D. Gauss's Law

Which of the following devices utilize electric fields?

A. Capacitors ✓
B. Resistors
C. Transistors
D. Van de Graaff generators ✓

How can Gauss's Law be used to calculate the electric field of a charged sphere?
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To calculate the electric field of a charged sphere using Gauss's Law, choose a spherical Gaussian
surface centered on the sphere. For points outside the sphere, the electric field is given by E = kQ/r²,
where Q is the total charge and r is the distance from the center. For points inside the sphere, the
electric field is zero if the sphere is conducting, or E = kQr/R³ for a uniformly charged non-
conductors, where R is the radius of the sphere.

Which statements about electric potential energy are correct?

A. It is the energy a charge has due to its position in an electric field ✓
B. It is a vector quantity
C. It is measured in joules ✓
D. It is always positive

Which of the following are properties of electric field lines?

A. They never cross each other ✓
B. They are always straight
C. They start on positive charges and end on negative charges ✓
D. They form closed loops

What happens to the electric field strength as the distance from a point charge increases?

A. It increases
B. It decreases ✓
C. It remains constant
D. It becomes zero
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