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Understanding how to analyze complex electrical circuits is fundamental in electronics and electrical

engineering. One powerful technique employed in circuit analysis is source transformation, which

simplifies the process by converting voltage sources in series with resistors into equivalent current

sources in parallel with resistors, or vice versa. This method often makes it easier to analyze circuits,

especially when seeking specific voltages or currents, such as the voltage Vx in the circuit when the

current I is given as 10 A. In this article, we will explore how to leverage source transformation to

determine Vx effectively, step-by-step, and understand the underlying principles involved.

---

Understanding Source Transformation

What Is Source Transformation?

Source transformation is a technique used in circuit analysis to convert a voltage source in series with

a resistor into an equivalent current source in parallel with a resistor, or vice versa. The main idea is

that both configurations produce the same voltage-current relationship at their terminals, making them

interchangeable for analysis purposes.

Key Concept:

- Voltage source in series with resistor: VS in series with R

- Equivalent current source: IS in parallel with R

- Relationship:



\[

I_S = \frac{V_S}{R} \quad \text{and} \quad V_S = I_S R

\]

This equivalence allows engineers to choose the form that simplifies the circuit analysis most

effectively.

---

Step-by-Step Approach to Find Vx Using Source Transformation

To find the voltage Vx in a circuit where the current I is given as 10 A, follow these systematic steps:

1. Analyze the Given Circuit

Begin by examining the circuit diagram carefully. Identify all sources (voltage or current), resistors, and

the node or branch where Vx is to be found. Recognize the part of the circuit where source

transformation can be applied to simplify analysis.

2. Convert Voltage Sources to Current Sources (or vice versa)

Apply source transformation to convert voltage sources in series with resistors into equivalent current

sources in parallel, or the other way around, depending on which simplifies the analysis:

- For a voltage source VS in series with R:

\[

I_S = \frac{V_S}{R}

\]



- For a current source IS in parallel with R:

\[

V_S = I_S R

\]

Example:

Suppose the circuit has a 12 V voltage source in series with a 4 Ω resistor.

Converted to a current source:

\[

I_S = \frac{12\, V}{4\, \Omega} = 3\, A

\]

This current source is in parallel with a 4 Ω resistor.

Note: The choice depends on which form makes the subsequent analysis easier.

3. Simplify the Circuit

Use the transformed sources to reduce the circuit step-by-step:

- Combine series or parallel resistors where possible.

- Replace the sources with their equivalent forms to simplify node and loop analysis.

Tip:

When analyzing for Vx, it often helps to convert voltage sources to current sources or vice versa to

facilitate easier application of circuit laws.

4. Apply Circuit Analysis Techniques

Once the circuit is simplified:

- Use Ohm's Law (V=IR) to find voltages or currents in various branches.



- Use Kirchhoff's Voltage Law (KVL) and Kirchhoff's Current Law (KCL) to set up equations at nodes

or loops involving Vx.

Example:

If Vx is across a resistor connected to the node with the known current I = 10 A, then:

\[

V_x = I \times R_{x}

\]

- Determine Rx from the simplified circuit.

5. Calculate Vx

Using the simplified circuit, compute the voltage Vx directly:

- For series components, sum voltages.

- For parallel components, use the current and resistance to find voltage.

Note:

Ensure all transformations are correctly applied and all equivalent resistances are accurately

calculated.

---

Example Circuit Analysis

Let’s consider a hypothetical example to illustrate the process:

Given:

- A 12 V voltage source in series with a 4 Ω resistor.



- This series combination is connected to a parallel network involving other resistors and sources,

culminating in the node where Vx is measured.

- The total current supplied to the circuit is 10 A.

Step 1: Convert the voltage source to a current source:

\[

I_{source} = \frac{12\, V}{4\, \Omega} = 3\, A

\]

Step 2: Replace the original voltage source with a 3 A current source in parallel with 4 Ω resistor.

Step 3: Simplify the circuit by combining parallel resistances, and analyze the current distribution.

Step 4: Determine the voltage Vx across the specified resistor or branch, considering the total current

of 10 A supplied to the circuit.

Step 5: Calculate Vx using Ohm's Law:

\[

V_x = I_{branch} \times R_{x}

\]

Depending on the configuration, this may involve summing voltages across multiple resistors or

applying KCL/KVL at specific nodes.

---

Advantages of Using Source Transformation

Applying source transformation offers several benefits:



Simplifies complex circuits: By converting sources to forms that are easier to analyze within the

specific circuit context.

Facilitates easier node and mesh analysis: Reduced circuit complexity leads to straightforward

application of circuit laws.

Enhances conceptual understanding: Provides alternative perspectives on the same circuit,

deepening comprehension.

Reduces computational effort: Minimizes the number of steps needed to reach the desired

voltage or current calculations.

---

Common Mistakes to Avoid

While applying source transformation, be cautious of:

- Incorrect conversion formulas: Always verify the source and resistor values before converting.

- Neglecting resistances during transformation: Remember that the equivalent resistor remains the

same; only the source type changes.

- Ignoring the effect of the transformation on the rest of the circuit: Ensure that the entire circuit's

behavior remains equivalent after transformations.

- Misapplication when multiple sources are present: Carefully analyze each source and its placement

before transforming.

---



Conclusion

Using source transformation to find the voltage Vx in a circuit where the current I is specified as 10 A

is a strategic approach that simplifies complex circuit analysis. By converting between voltage and

current source representations, engineers can manipulate the circuit into a form that makes calculating

Vx straightforward. Remember to carefully analyze the circuit, perform the transformations correctly,

and apply fundamental circuit laws systematically. Mastery of source transformation techniques

enhances your ability to analyze a wide variety of circuits efficiently and accurately, making it an

essential tool in electrical engineering.

---

In summary:

- Identify sources and resistors in your circuit.

- Use source transformation to convert sources for easier analysis.

- Simplify the circuit step-by-step through series/parallel combinations.

- Apply Ohm’s Law, KCL, and KVL to find Vx.

- Verify your results and ensure all transformations maintain circuit equivalence.

With these steps and principles, you can confidently determine Vx in any circuit, leveraging the power

of source transformation for effective analysis.

Frequently Asked Questions

What is the purpose of using source transformation to find the voltage

Vx in a circuit?

Source transformation simplifies complex circuits by converting voltage sources in series with resistors

into equivalent current sources in parallel with resistors, making it easier to analyze and calculate the



voltage Vx.

How do you perform a source transformation in a circuit with a given

current I = 10 A?

To perform a source transformation, convert the current source of 10 A in parallel with its resistor into

an equivalent voltage source by multiplying the current by the resistance (V = I × R), and then analyze

the transformed circuit to find Vx.

What are the steps to find Vx using source transformation in a circuit

with a known current I = 10 A?

First, identify the voltage source or current source and its series or parallel resistor. Convert the source

into its equivalent form (voltage or current). Then, analyze the transformed circuit to determine the

voltage Vx across the specified element or node.

How does source transformation help in simplifying the analysis of

circuits with multiple sources?

Source transformation reduces the number of sources and simplifies the circuit topology, allowing

easier application of circuit analysis techniques like node-voltage or mesh-current methods to find Vx

efficiently.

Can source transformation be used for any type of circuit to find Vx?

Source transformation is most effective in circuits with linear elements and clear series or parallel

source-resistor combinations. It may not be suitable for highly complex or nonlinear circuits without

additional analysis methods.

What additional information is needed besides I = 10 A to accurately



find Vx using source transformation?

You need to know the values of the resistors connected to the sources, the circuit configuration, and

the location of Vx in the circuit to accurately perform the transformation and calculate the voltage.

Additional Resources

Use Source Transformation To Find The Voltage Vx In The Given Circuit Where I = 10 A

---

Introduction to Source Transformation in Circuit Analysis

Source transformation is a fundamental technique in electrical circuit analysis that simplifies complex

circuits by converting between voltage sources with series resistors and current sources with parallel

resistors. This method is particularly useful in solving circuits where multiple sources and resistors are

interconnected, making direct analysis cumbersome. By transforming sources, engineers can reduce

the circuit to a more manageable form, facilitating easier application of methods such as Ohm's law,

Kirchhoff's laws, and node or mesh analysis.

In this context, the goal is to determine the voltage \( V_x \) across a specific element or node in a

circuit where the current \( I \) supplied is known to be 10 A. The process involves leveraging source

transformation techniques to reconfigure the circuit, making the calculation of \( V_x \) straightforward.

---

Understanding the Circuit Configuration

Before diving into the transformation process, it’s essential to understand the typical configuration of

the circuit in question. Although the exact schematic isn’t provided here, a common scenario involves:



- A current source of 10 A.

- Multiple resistors connected in various configurations (series, parallel).

- A node or element across which \( V_x \) is measured.

- The need to find \( V_x \) in terms of the circuit elements.

Given this, the problem generally involves analyzing the circuit from a source perspective—either

converting the current source into an equivalent voltage source or vice versa to simplify the analysis.

---

The Principle of Source Transformation

Source transformation states that:

- A voltage source \( V_s \) in series with a resistor \( R_s \) can be replaced by a current source \( I_s

\) in parallel with \( R_s \), where:

\[

I_s = \frac{V_s}{R_s}

\]

- Conversely, a current source \( I_s \) in parallel with \( R_s \) can be replaced by a voltage source \(

V_s \):

\[

V_s = I_s \times R_s

\]

This equivalence holds because the two configurations produce identical voltage-current relationships

at their terminals.



Key Points:

- When performing source transformations, ensure the resistor value remains the same.

- The transformation is valid only at the terminals where the source and resistor are connected.

- It simplifies the circuit, especially when combining sources or applying circuit analysis techniques.

---

Step-by-Step Approach to Find \( V_x \)

To determine \( V_x \) using source transformation, follow these systematic steps:

1. Analyze the Given Circuit

- Identify the location of the current source (10 A) and the element across which \( V_x \) is measured.

- Note the resistors connected in the circuit, their values, and how they are connected (series, parallel).

- Recognize the circuit’s complexity and where transformations might simplify the analysis.

2. Decide on the Transformation Strategy

- Transform the current source (10 A) into an equivalent voltage source in series with a resistor, or

vice versa, depending on the circuit configuration.

- The goal is to simplify the network so that calculating \( V_x \) becomes straightforward.

3. Perform Source Transformation

- For a current source \( I = 10 \) A in parallel with a resistor \( R \), convert to a voltage source:

\[

V_s = I \times R

\]



- Replace the current source and its parallel resistor with this equivalent voltage source and series

resistor.

- Conversely, if the circuit is easier with a voltage source, transform accordingly.

4. Simplify the Circuit

- After the transformation, combine resistors in series or parallel to find equivalent resistances.

- Use series and parallel resistor formulas:

- Series: \( R_{eq} = R_1 + R_2 + \dots \)

- Parallel: \( \frac{1}{R_{eq}} = \frac{1}{R_1} + \frac{1}{R_2} + \dots \)

- Apply Kirchhoff's Voltage Law (KVL) and Kirchhoff's Current Law (KCL) to analyze the simplified

circuit.

5. Calculate \( V_x \)

- Once the circuit is simplified, find the current or voltage across the element of interest.

- Use Ohm’s law:

\[

V_x = I_x \times R_x

\]

or

\[

V_x = \text{voltage across the element}

\]



- If necessary, back-calculate the current or voltage in the transformed circuit to find \( V_x \).

---

Example Illustration (Conceptual)

Suppose the original circuit consists of:

- A 10 A current source connected in parallel with a resistor \( R_1 \).

- \( V_x \) is measured across a resistor \( R_2 \) connected in series with \( R_1 \).

Transformation:

- Transform the 10 A current source in parallel with \( R_1 \) into a voltage source:

\[

V_{s} = I \times R_1 = 10 \times R_1

\]

- The circuit now has a voltage source \( V_s \) in series with \( R_1 \), which is in turn in series or

parallel with \( R_2 \).

Analysis:

- Combine \( R_1 \) and \( R_2 \) as needed.

- Determine the total current flow.

- Calculate \( V_x \) across the desired element, considering the voltage division or current division

principles.

---



Practical Considerations and Tips

- Choose the transformation that simplifies the circuit most effectively. Sometimes, transforming a

current source into a voltage source reduces complexity, especially when analyzing voltage across

components.

- Maintain sign conventions. When converting sources, ensure the polarity is consistent to avoid

calculation errors.

- Use circuit simplification techniques after transformation. Combining resistors and applying standard

laws makes the problem manageable.

- Be cautious with dependent sources. The transformation method applies primarily to independent

sources; dependent sources need careful handling.

---

Common Pitfalls and How to Avoid Them

- Incorrect source transformation: Always verify that the transformed source produces identical terminal

behavior.

- Misapplication of Ohm’s law: Ensure the correct resistor values and current directions are used.

- Overlooking circuit polarity: Keep track of voltage polarities and current directions throughout the

analysis.

- Ignoring the effect of transformations on other parts of the circuit: Remember that transformations

impact the entire circuit topology; verify the overall configuration after each step.

---

Advanced Techniques and Variations

For more complex circuits, source transformation can be combined with other techniques:

- Thevenin’s and Norton’s Theorems: These theorems often go hand-in-hand with source



transformation to reduce circuits to simple equivalent sources.

- Node and Mesh Analysis: After source transformation, applying node-voltage or mesh-current

methods can streamline the calculation of \( V_x \).

- Superposition: For circuits with multiple sources, transforming each source individually can help

analyze the circuit step-by-step.

---

Final Calculation of \( V_x \)

Once the circuit is simplified:

1. Calculate the equivalent resistance seen from the terminals where \( V_x \) is measured.

2. Determine the total current through the circuit, considering the transformed sources.

3. Use voltage division or current division principles to find the voltage \( V_x \).

For instance:

\[

V_x = \text{Voltage across the resistor or element of interest} = \text{Total voltage} \times

\frac{R_{element}}{R_{total}}

\]

or

\[

V_x = I_{through\, element} \times R_{element}

\]

---



Summary and Final Remarks

- Source transformation is a powerful and versatile tool in circuit analysis, particularly for finding

voltages and currents in complex networks.

- When tasked with calculating \( V_x \) with a given current \( I = 10 \) A, the key is to convert the

current source into an equivalent voltage source, simplifying the circuit.

- Proper application involves understanding the circuit layout, performing accurate transformations, and

leveraging circuit laws to arrive at the desired voltage.

- Mastering source transformation enhances problem-solving efficiency and deepens understanding of

circuit behavior.

---

Conclusion

In conclusion, the process of using source transformation to find \( V_x \) in a circuit with a known

current source involves a combination of strategic conversion, circuit simplification, and application of

fundamental laws. While the specific circuit configuration may vary, the core principles remain

consistent. By mastering these techniques, electrical engineers and students can approach circuit

analysis with confidence, enabling accurate and efficient calculations of voltages and currents—even in

complex scenarios.

---

Remember: Always verify transformations, double-check polarity conventions, and consider multiple

approaches for the most robust analysis. With practice, source transformation becomes an intuitive

step that simplifies the path to solving intricate circuit problems.

Use Source Transformation To Find The Voltage Vx In The

https://sip.evo9x.com/ma07/use-source-transformation-to-find-the-voltage-vx-in-the-given-circuit-where-i-10-a.pdf


Given Circuit Where I 10 A

Use Source Transformation To Find The Voltage Vx In The Given Circuit Where I 10 A

Related Articles
A List Of The Weaknesses Of The New Government Under The Articles Of Confederation
A Businesss Positive Impact On The Environment And Stakeholders Is Encouraged Through:
Need A Answer Asap Plss A Quadrilateral With One Pair Of Parallel Sides Is Called A

Back to Home

https://sip.evo9x.com/ma07/use-source-transformation-to-find-the-voltage-vx-in-the-given-circuit-where-i-10-a.pdf
https://sip.evo9x.com/ma07/a-list-of-the-weaknesses-of-the-new-government-under-the-articles-of-confederation.pdf
https://sip.evo9x.com/ma07/a-businesss-positive-impact-on-the-environment-and-stakeholders-is-encouraged-through.pdf
https://sip.evo9x.com/ma07/need-a-answer-asap-plss-a-quadrilateral-with-one-pair-of-parallel-sides-is-called-a.pdf
https://sip.evo9x.com

