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Understanding electric potential is fundamental to the study of electrostatics and electromagnetism.
When analyzing the electric potential at a specific point due to a charge distribution, it’s essential to
know the position of the charges, their magnitudes, and the relative location of the point of interest.
In this context, the question centers on determining the electric potential at a specific point,
indicated by a dot in a diagram (referred to as Figure 1), assuming a particular charge value, Q =
-1.2. This article provides a comprehensive exploration of how to approach this problem, including
the theoretical background, calculation methods, and practical considerations for similar
electrostatics problems.

---

Understanding Electric Potential and Its Significance

What Is Electric Potential?

Electric potential, often denoted by V, is a scalar quantity that represents the electric potential
energy per unit charge at a specific point in an electric field. It essentially measures the work
needed to move a unit positive charge from a reference point (typically infinity) to the point of
interest without acceleration.

Mathematically, the electric potential V at a point is given by:

\[ V = \frac{U}{q} \]

where:
- \( U \) is the electric potential energy,
- \( q \) is the test charge placed at the point.

The SI unit of electric potential is the volt (V), where 1 volt equals 1 joule per coulomb (J/C).

Significance of Electric Potential:
- It helps determine the energy stored in electric fields.
- It allows calculation of the work done by or against electric forces.
- It plays a crucial role in understanding voltage, capacitance, and electrical circuits.

---



Basic Principles for Calculating Electric Potential

Superposition Principle

The principle of superposition states that the total electric potential at a point due to multiple
charges is the algebraic sum of the potentials due to each charge individually. This is valid because
electric potential is a scalar quantity, simplifying the addition process.

\[ V_{total} = \sum_{i} V_i \]

where each \( V_i \) is the potential due to charge \( Q_i \).

Electric Potential Due to a Point Charge

The electric potential \( V \) at a distance \( r \) from a point charge \( Q \) is given by Coulomb’s law:

\[ V = \frac{k Q}{r} \]

where:
- \( k \) is Coulomb’s constant (\( 8.988 \times 10^9 \, \text{Nm}^2/\text{C}^2 \)),
- \( Q \) is the magnitude of the point charge,
- \( r \) is the distance from the charge to the point of interest.

The sign of \( Q \) influences the sign of the potential:
- Positive \( Q \) produces a positive potential.
- Negative \( Q \) produces a negative potential.

---

Analyzing the Scenario in the Problem

Given Data and Assumptions

- The charge \( Q = -1.2 \) (units are typically Coulombs, but the problem should specify; assuming
Coulombs).
- The point of interest is indicated with a dot in Figure 1 (the diagram is not provided, but we will
assume a typical setup).
- Other charges or elements may be present in the figure, but since they are not specified, we focus
on the influence of the charge \( Q \) and the geometry.



Typical Configuration Considerations

In most electrostatics problems involving a single charge and a point, the calculation is
straightforward:

1. Determine the position of the point relative to the charge.
2. Measure the distance \( r \) between the charge and the point.
3. Apply the formula \( V = \frac{k Q}{r} \).

However, if multiple charges are involved, the total potential sums the contributions from each
charge.

---

Step-by-Step Calculation of Electric Potential at the
Dot

Step 1: Identify the Relevant Charges and Their Positions

- Locate the charge \( Q = -1.2 \) in the diagram.
- Note the position of the dot (the point where potential is to be calculated).
- Measure or determine the distances from each charge to the dot.

Step 2: Calculate Individual Potentials

For each charge \( Q_i \):

\[ V_i = \frac{k Q_i}{r_i} \]

where \( r_i \) is the distance from \( Q_i \) to the point.

If only one charge \( Q \) is relevant, this step simplifies to calculating a single potential.

Step 3: Sum the Potentials (Superposition)

Total potential:

\[ V_{total} = \sum_i V_i = \sum_i \frac{k Q_i}{r_i} \]

Remember to consider the signs of each \( Q_i \). Negative charges contribute negative potentials,
influencing the total.



Step 4: Express the Result

After calculating, express the potential in volts (V). The result provides the electric potential at the
dot due to the specified charge(s). If units are not specified, assume Coulombs and meters.

---

Special Cases and Additional Considerations

Multiple Charges

If the figure includes multiple charges, the total potential is the algebraic sum of all individual
potentials. For example, with charges \( Q_1, Q_2, ... \):

\[ V_{total} = \frac{k Q_1}{r_1} + \frac{k Q_2}{r_2} + \ldots \]

This superposition principle simplifies complex systems.

Influence of Geometry

The distances \( r_i \) are critical. The potential decreases with increasing distance from the charge,
following an inverse relationship. Precise measurement or calculation of these distances is necessary
for accurate results.

Significance of the Charge Sign

Since \( Q = -1.2 \), the potential due to this charge at a point is negative:

\[ V = \frac{k \times (-1.2)}{r} \]

This indicates that the potential at the point is negative relative to the reference point at infinity.

---

Practical Example: Approximate Calculation

Suppose the dot is located 3 meters from the charge \( Q = -1.2 \) C.

- \( k = 8.988 \times 10^9 \, \text{Nm}^2/\text{C}^2 \),
- \( Q = -1.2 \, \text{C} \),



- \( r = 3 \, \text{m} \).

Calculate:

\[ V = \frac{(8.988 \times 10^9) \times (-1.2)}{3} \]

\[ V = \frac{-1.07856 \times 10^{10}}{3} \]

\[ V \approx -3.5952 \times 10^9 \, \text{V} \]

This large negative potential indicates a strong negative electric potential at the point due to this
charge.

---

Implications and Real-World Applications

Electrostatics in Engineering and Technology

Understanding electric potential at specific points is vital for designing capacitors, shielding devices,
and managing electrostatic discharge (ESD). Accurate potential calculations help prevent damage to
electronic components.

Electrostatic Potential Maps

Mapping potential distribution aids in visualizing electric fields, which are perpendicular to
equipotential surfaces. Engineers use these maps for designing sensors, circuits, and insulation
systems.

Safety Considerations

High voltages near charged objects pose safety risks. Knowing the electric potential helps in
establishing safe distances and designing safety equipment.

---

Summary and Key Takeaways

- Electric potential at a point is calculated by summing contributions from all relevant charges.
- The potential due to a point charge is proportional to its magnitude and inversely proportional to
the distance.



- Negative charges produce negative potentials, influencing the total accordingly.
- Accurate geometric data (distances) are crucial for precise calculation.
- Superposition simplifies the analysis in systems with multiple charges.

---

Conclusion

Determining the electric potential at a specific point in an electrostatic setup involves understanding
the positions and magnitudes of nearby charges, applying Coulomb’s law, and summing the
individual potentials. In the case where \( Q = -1.2 \), the potential at the point indicated with the dot
depends on its distance from this charge and any other charges present. Mastery of these concepts
enables accurate analysis of electrostatic phenomena, facilitating advancements in electronics,
electrical engineering, and applied physics.

---

Note: For a precise calculation tailored to the specific geometry in Figure 1, exact measurements of
distances and the positions of all charges are necessary. This article provides a methodology and
conceptual understanding applicable to the problem once detailed spatial data are available.

Frequently Asked Questions

What is the significance of the electric potential at the point
indicated with the dot in Figure 1?
The electric potential at that point indicates the electric potential energy per unit charge
experienced by a test charge placed there, reflecting the influence of the charge distribution in the
system.

How does the value of Q = -1.2 affect the electric potential at
the specified point?
Since Q is negative, it creates an electric field that results in a potential that varies depending on the
position, typically leading to a negative potential at points closer to the charge.

What formula is used to calculate the electric potential at a
point due to a point charge Q?
The electric potential V at a distance r from a point charge Q is given by V = (k Q) / r, where k is
Coulomb's constant.



If the distance from the charge Q to the point is known, how
can we determine the potential at that point?
By substituting the values into V = (k Q) / r, where Q is -1.2 C (or appropriate units) and r is the
distance from Q to the point, you can calculate the potential.

How does the sign of the charge Q influence the electric
potential at the point?
A negative Q results in a negative electric potential near the charge, indicating that a positive test
charge would experience a force toward the charge and possess negative potential energy.

Can the electric potential at the dot be zero with Q = -1.2?
Under what circumstances?
Yes, the potential can be zero if there are other charges or fields influencing the point, or if the
potential contributions from multiple sources cancel out at that location.

What assumptions are typically made when calculating the
electric potential at a point in such problems?
Assumptions often include point charges, vacuum medium, static charges, and neglecting other
environmental effects or nearby charges unless specified.

How would the electric potential change if the charge Q were
positive instead of negative?
The potential would be positive at the point near the charge, indicating a repulsive electric field for
positive test charges, and the numerical value of potential would change sign accordingly.

What role does Coulomb's constant play in calculating the
electric potential?
Coulomb's constant (k ≈ 8.99 x 10^9 Nm²/C²) scales the effect of the charge on the potential,
ensuring correct units and magnitude in the calculation.

How can understanding the electric potential at a point help
in practical applications?
Knowing the electric potential enables prediction of force directions, energy storage, designing
circuits, and understanding electric field effects in various physical and engineering systems.
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Understanding the electric potential at a specific point in an electric field is fundamental in physics,
especially when analyzing how charges influence their surroundings. The electric potential at the
point indicated with the dot in (Figure 1) is a key concept that helps us quantify the energy per unit
charge at that location, which in turn influences how other charges will behave nearby. In this
comprehensive guide, we will explore the principles behind electric potential, interpret the problem
scenario involving a charge \(Q = -1.2\), and walk through the detailed steps to compute the electric
potential at the specified point.

---

What is Electric Potential? An Overview

Before delving into the specifics of the problem, it’s essential to establish a clear understanding of
electric potential.

Definition of Electric Potential
Electric potential (\(V\)) at a point in space is defined as the electric potential energy per unit charge
at that point. It indicates how much work is needed to move a unit positive charge from a reference
point (usually infinity) to the given point, without acceleration.

Mathematically,
\[ V = \frac{U}{q} \]
where:
- \(V\) is the electric potential,
- \(U\) is the electric potential energy,
- \(q\) is the test charge (assumed to be positive).

Significance of Electric Potential
- Scalar Quantity: Unlike electric field vectors, electric potential is a scalar, simplifying calculations.
- Potential Difference: The difference in potential between two points determines the direction of
charge movement.
- Relation to Electric Field: The electric field (\(E\)) is the negative gradient of electric potential, i.e.,
\(E = -\nabla V\).

---

Analyzing the Problem Scenario

Suppose we are given a diagram (Figure 1) with a charge \(Q = -1.2\) placed at a specific location,
and a point marked with a dot where we need to determine the electric potential. Although the
figure isn’t provided here, typical problems of this nature involve understanding the influence of this
charge on the potential at the designated point.

Key Details
- The charge \(Q = -1.2\) (units assumed to be Coulombs unless specified).
- The position of the charge \(Q\) relative to the point of interest (the dot).



- The distance \(r\) between the charge and the point where potential is calculated.

Assumptions for Simplification
- The charge \(Q\) is the only charge influencing the potential at the point.
- The medium is vacuum or air, with permittivity \(\varepsilon_0 = 8.85 \times 10^{-12} \,
\mathrm{F/m}\).
- The potential is calculated relative to infinity where potential is zero.

---

Step-by-Step Guide to Calculating Electric Potential

1. Recall the Formula for Electric Potential Due to a Point Charge

The electric potential \(V\) at a distance \(r\) from a point charge \(Q\) is given by:

\[ V = \frac{kQ}{r} \]

where:
- \(k = \frac{1}{4\pi \varepsilon_0} \approx 8.99 \times 10^{9} \, \mathrm{Nm^2/C^2}\).
- \(Q\) is the charge in Coulombs.
- \(r\) is the distance from the charge to the point in meters.

2. Determine the Distance \(r\)

Identify the position of the charge \(Q\) and the dot in the figure. Measure or note the distance \(r\)
between these two points.

- If coordinates are given, compute \(r\) using the Euclidean distance formula:
\[ r = \sqrt{(x_2 - x_1)^2 + (y_2 - y_1)^2} \]

- If only a diagram is available, use the scale or given measurements to find \(r\).

3. Plug Values into the Formula

Once you have \(Q\) and \(r\), substitute into the potential formula:

\[ V = \frac{kQ}{r} \]

Given \(Q = -1.2 \, \mathrm{C}\), the calculation becomes:

\[ V = \frac{(8.99 \times 10^9) \times (-1.2)}{r} \]

The negative sign indicates the potential's nature due to a negative charge.

4. Interpret the Result

- Sign of the potential:
- Negative potential implies the point is in a region where a positive test charge would be attracted
toward the negative charge.
- The magnitude indicates how strong the influence of the charge is at that point.



- Effect of multiple charges:
If there are multiple charges, the principle of superposition applies: sum the potentials due to each
charge at the point.

---

Special Considerations and Common Pitfalls

Multiple Charges and Superposition

If the diagram includes more than one charge, the total electric potential at the point is the
algebraic sum of potentials due to each charge:

\[ V_{\text{total}} = \sum_{i} \frac{k Q_i}{r_i} \]

where \(Q_i\) and \(r_i\) are the individual charges and their distances to the point.

Significance of Negative Charges

A negative charge produces a negative potential at points in space, signifying a potential well. When
calculating, ensure the signs are correctly assigned based on charge polarity.

Units and Conversions

Make sure all measurements are in SI units:
- Distance in meters (m).
- Charge in Coulombs (C).
- The potential in Volts (V).

---

Practical Example

Suppose from the diagram, the distance \(r\) from \(Q = -1.2\, \mathrm{C}\) to the dot is 0.5 meters.
The calculation proceeds as:

\[ V = \frac{8.99 \times 10^{9} \times (-1.2)}{0.5} \]

\[ V = \frac{-10.788 \times 10^{9}}{0.5} \]

\[ V = -21.576 \times 10^{9} \, \text{Volts} \]

This enormous negative potential underscores the importance of the actual physical context, as such
high values are uncommon in practical scenarios unless dealing with high-voltage equipment or
theoretical models.

---

Final Remarks

The electric potential at the point indicated with the dot in (Figure 1) is primarily determined by the



nearby charges and their distances. When the charge \(Q = -1.2\), its influence is straightforward to
compute using Coulomb's law for potential, assuming a single charge. In more complex
arrangements involving multiple charges, the superposition principle guides the calculation.

Understanding how to compute and interpret electric potential is vital for fields ranging from
electronics to astrophysics. It provides insight into how charges influence their surroundings and
helps predict the movement of other charges within the field. Always remember to carefully analyze
the geometry, sign conventions, and units involved to arrive at accurate results.

---

Summary Checklist
- [ ] Understand the definition and significance of electric potential.
- [ ] Identify the position and magnitude of charges involved.
- [ ] Measure or determine the distance \(r\) from the charge to the point.
- [ ] Use the formula \(V = \frac{kQ}{r}\) for a point charge.
- [ ] Sum potentials if multiple charges influence the point.
- [ ] Interpret the sign and magnitude of the resulting potential.

By mastering these steps, you’ll be well-equipped to analyze and compute electric potentials in a
variety of scenarios, fostering a deeper understanding of electrostatics and electric fields.
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