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Understanding the behavior of resistors in electrical circuits is fundamental to electronics and electrical
engineering. When resistors are connected in series, their combined effect influences the overall resistance,
current flow, and voltage distribution across the circuit. Specifically, analyzing scenarios involving four
unequal resistors connected in series provides insight into how resistance, voltage, and current interact.
This article explores various statements related to such a configuration, clarifies common misconceptions,
and explains the principles governing series resistor circuits.

---

Introduction to Series Connection of Resistors

What Does It Mean to Connect Resistors in Series?
When resistors are connected in series, they are linked end-to-end such that the same current flows
through each resistor. This configuration has several characteristic properties:

Single Path for Current: The current passes sequentially through each resistor without branching.

Voltage Division: The total applied voltage divides among the resistors in proportion to their
resistances.

Total Resistance: The equivalent resistance (Rtotal) is the sum of individual resistances:

Rtotal = R1 + R2 + R3 + R4



Implications of Unequal Resistances
When resistors have different resistance values (inequality), the voltage drop across each resistor differs,
even though the same current flows through all. Understanding these differences is essential for designing
circuits and troubleshooting.

---

Analyzing Four Unequal Resistors in Series

1. Total Resistance and Its Effect
The total resistance is straightforward:

Calculation: Rtotal = R1 + R2 + R3 + R4

Impact: The larger the total resistance, the smaller the current for a given applied voltage, according
to Ohm’s Law.

2. Current in the Circuit
Since the resistors are in series:

Same Current: The current flowing through each resistor is identical, regardless of their resistance
values.

Calculation: I = Vtotal / Rtotal

3. Voltage Drop Across Each Resistor
The voltage across each resistor is proportional to its resistance:

Formula: Vi = I × Ri



Observation: Larger resistance results in a larger voltage drop, assuming the same current.

4. Power Dissipation in Each Resistor
Power dissipated (as heat) in each resistor is:

Formula: Pi = (Vi)
2 / Ri

Note: Resistors with higher resistance may dissipate more power if the voltage drop is significant.

---

Common Statements and Their Validity

When analyzing such a circuit, several statements are often encountered. Here's a detailed examination of
some typical assertions:

Statement 1: The Current is Different Through Each Resistor
False. In a series circuit, the current remains the same through all resistors, regardless of their individual
resistance values.

Statement 2: The Voltage Drop Across Each Resistor Is the Same
False. Voltage drops are proportional to resistance; unequal resistors will have different voltage drops, with
larger resistances dropping more voltage.

Statement 3: The Resistor with the Highest Resistance Drops the Most
Voltage
True. Since Vi = I × Ri, the resistor with the highest Ri experiences the largest voltage drop.



Statement 4: The Equivalent Resistance Is Less Than Any Individual
Resistance
False. The equivalent resistance in series is the sum of all resistances and is always greater than or equal to
each individual resistance.

Statement 5: The Power Dissipated in Each Resistor Is Equal
False. Power varies with voltage drop and resistance; unequal resistors generally dissipate different
amounts of power.

---

Practical Examples and Calculations

Example 1: Calculating Total Resistance
Suppose the resistors are R1 = 10Ω, R2 = 20Ω, R3 = 30Ω, R4 = 40Ω, connected to a 120V source.

Calculation:

Rtotal = 10 + 20 + 30 + 40 = 100Ω

I = V / Rtotal = 120V / 100Ω = 1.2A

Voltage drops:

V1 = 1.2A × 10Ω = 12V

V2 = 1.2A × 20Ω = 24V

V3 = 1.2A × 30Ω = 36V

V4 = 1.2A × 40Ω = 48V

---



Key Takeaways for Circuit Designers and Students

In series resistor circuits, the current remains constant across all resistors regardless of their resistance
values.

Voltage drops are directly proportional to the resistance of each resistor.

The total resistance in a series circuit is the sum of all resistances, which influences the total current
for a given voltage.

Unequal resistors create a voltage division, which can be used for voltage regulation or sensing
applications.

Power dissipation in each resistor depends on both the current and the resistance, affecting the
resistor's temperature and longevity.

---

Common Misconceptions and Clarifications

Misconception 1: All resistors in series drop the same voltage
Clarification: Voltage drops vary based on resistance. Equal voltage drops occur only if all resistors have
equal resistance, which is not the case here.

Misconception 2: Larger resistors reduce current more
Clarification: The current in a series circuit is determined by the total resistance and applied voltage, not
individual resistor resistance. Larger resistance leads to a larger voltage drop, but the same current flows
through all.

Misconception 3: Power dissipated is the same in all resistors
Clarification: Power dissipation depends on voltage drop and resistance; unequal resistances and voltage
drops lead to different power levels.



---

Conclusion

Understanding the behavior of four unequal resistors connected in series is fundamental in designing and
analyzing electrical circuits. The key points are:

- The total resistance is the sum of individual resistances.
- The same current flows through all resistors, regardless of their differences.
- Voltage drops across resistors are proportional to their resistance values.
- Power dissipation varies based on resistance and voltage drop.

By grasping these principles, students and engineers can better interpret circuit behavior, troubleshoot
issues, and utilize resistor networks effectively. Remember, the fundamental laws—Ohm’s Law and the
principles of series circuits—are central to understanding how unequal resistors influence circuit
performance.

---
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Frequently Asked Questions

What is the total resistance when four unequal resistors are connected in
series?
The total resistance is the sum of all four resistances, regardless of their individual values.

If four unequal resistors are connected in series, how does the current
behave through each resistor?
The same current flows through all four resistors in series regardless of their resistance values.

How does the voltage distribute across four unequal resistors connected in
series?
The voltage divides proportionally to each resistor's resistance; larger resistances have a larger voltage drop.



Can the total resistance in a series circuit be less than the smallest resistor?
No, the total resistance in series is always greater than or equal to the largest individual resistance.

In a series connection of four unequal resistors, which resistor drops the
most voltage?
The resistor with the highest resistance drops the most voltage across it.

Is the power dissipated across each resistor in a series circuit proportional
to its resistance?
Yes, the power dissipated in each resistor depends on both its resistance and the current flowing through
the circuit.

What happens if one resistor in a series circuit is open or breaks?
The entire circuit becomes open, and current stops flowing through all resistors.

How does adding more resistors in series affect the total resistance?
Adding more resistors increases the total resistance, as it is the sum of all individual resistances.

Which statement is correct about four unequal resistors connected in
series?
The total resistance equals the sum of the individual resistances, and the same current flows through all
resistors.

Additional Resources
Four unequal resistors are connected in series with each other—a fundamental concept in electrical circuit
analysis that often confuses students and professionals alike. Understanding how resistors behave when
connected in series, especially when they are unequal, is crucial for designing and troubleshooting
electrical systems. This article provides a comprehensive breakdown of the principles involved, clarifies
common misconceptions, and guides you through the key considerations when dealing with such resistor
configurations.

---

Introduction to Series Connection of Resistors



In electrical circuits, resistors are often connected in various configurations to control current flow and
voltage distribution. When resistors are connected in series, they are arranged such that the same current
flows through each resistor sequentially. Despite the simplicity of this arrangement, the behavior of
unequal resistors in series involves important concepts that influence circuit performance.

Why Focus on Unequal Resistors?

Most introductory lessons emphasize equal resistors for simplicity; however, real-world applications rarely
involve identical components. Unequal resistors introduce nuances in voltage drops, total resistance, and
power dissipation, making understanding their behavior essential for accurate circuit analysis.

---

Fundamental Principles of Series Resistors

1. Same Current Flows Through All Resistors

One of the defining characteristics of a series connection is that the current remains constant through each
resistor:

- I_total = I₁ = I₂ = I₃ = I₄

This means that the same amount of charge passes through each resistor during a given time interval,
regardless of their individual resistances.

2. Total Resistance is the Sum of Individual Resistances

The combined resistance in a series circuit is simply the sum:

- R_total = R₁ + R₂ + R₃ + R₄

This is valid regardless of whether the resistors are equal or unequal. The total resistance directly
influences the total current when a voltage source is applied.

3. Voltage Division Across Resistors

Since the same current flows through all resistors, the voltage across each resistor depends on its resistance:

- V₁ = I × R₁
- V₂ = I × R₂
- V₃ = I × R₃
- V₄ = I × R₄



And the sum of these voltages equals the total applied voltage:

- V_total = V₁ + V₂ + V₃ + V₄

4. Power Dissipation

Each resistor dissipates power according to:

- P = I² × R

or using voltage:

- P = V × I

Unequal resistors will dissipate different amounts of power based on their individual voltages and
resistances.

---

Analyzing the Statement: "Four Unequal Resistors Are Connected In Series With Each Other. Which One
Of The Following Statements?"

This setup invites various statements or conclusions about the circuit's behavior. Typical statements might
include:

- The total resistance is the sum of individual resistances.
- The voltage divides proportionally to resistances.
- The current is different through each resistor.
- The resistor with the highest resistance dissipates the most power.

Let's analyze these common assertions systematically.

---

Key Statements and Their Validity

Statement 1: The total resistance is less than the smallest resistor

Analysis:
Incorrect. In a series connection, the total resistance is always greater than or equal to the largest individual
resistor and equal to the sum of all resistances. Since the resistors are unequal, the total resistance is:

- R_total = R₁ + R₂ + R₃ + R₄



which is definitely greater than any single resistor in the set.

---

Statement 2: The same current flows through all resistors

Analysis:
Correct. As established, the current remains uniform throughout a series circuit. This is a fundamental
property of series connections, regardless of whether resistors are equal or unequal.

---

Statement 3: The voltage across each resistor is directly proportional to its resistance

Analysis:
Correct. Since V = I × R and the current is constant, the voltage divides proportionally:

- V_i / V_j = R_i / R_j

This is the basis of the voltage division rule, which is vital in designing voltage dividers.

---

Statement 4: The resistor with the highest resistance dissipates the most power

Analysis:
Not necessarily correct in all cases. Power dissipated is:

- P = V × I = I² × R

or

- P = (I × R)² / R = I² × R

Since the same current flows through all resistors, the power dissipated in each resistor is:

- P_i = I² × R_i

Thus, the resistor with the highest resistance does dissipate the most power, provided the same current
flows through all resistors.

However, if the resistors are connected to a voltage source and the voltages across them are different, the
power dissipation depends on both the voltage and resistance:



- P = V × I

But because the current is the same, the resistor with the highest resistance will still dissipate the most
power.

---

Practical Implications of Unequal Resistors in Series

Understanding the behavior of unequal resistors in series isn't just academic—it has real-world applications
and implications.

Voltage Divider Applications

- Voltage dividers are often built using unequal resistors connected in series.
- They allow for precise voltage reductions, crucial in sensors and signal processing.
- The voltage across a resistor in a voltage divider is proportional to its resistance, enabling predictable
voltage levels.

Power Dissipation and Heat Management

- Resistors with higher resistance dissipate more power, leading to more heat.
- Proper heat sinking and component ratings are essential to prevent damage.

Circuit Troubleshooting

- Recognizing how voltage divides and how current flows helps diagnose issues such as unexpected voltage
drops or overheating.

---

Calculating Parameters for Unequal Resistors in Series

To analyze or design such circuits, certain formulas are essential.

Total Resistance

- R_total = R₁ + R₂ + R₃ + R₄

Current through the Circuit

- When connected to a voltage source V_total:



I = V_total / R_total

Voltage Across Each Resistor

- V_i = I × R_i = (V_total / R_total) × R_i

Power Dissipated in Each Resistor

- P_i = V_i × I = (V_total × R_i) / R_total × I

or directly:

- P_i = I² × R_i

---

Summary: Key Takeaways

- In a series circuit, the same current flows through all resistors, regardless of their individual resistances.
- Total resistance is the sum of all individual resistances.
- Voltage divides proportionally to the resistances; the resistor with the largest resistance drops the highest
voltage.
- Power dissipation in each resistor is proportional to its resistance when the current is the same.
- When dealing with unequal resistors, understanding these relationships helps in designing circuits that
require specific voltage or power characteristics.

---

Final Thoughts

Connecting four unequal resistors in series exemplifies many fundamental principles of circuit theory.
Recognizing the uniform current flow, the proportional voltage division, and the sum of resistances enables
engineers and students to analyze complex circuits with confidence. Whether designing voltage dividers,
managing power dissipation, or troubleshooting circuits, a solid grasp of these principles ensures effective
and safe circuit operation.

Remember, the core concepts of series resistor behavior—constant current, additive resistance, and voltage
division—are universally applicable, forming the foundation for more advanced electrical and electronic
circuit analysis.
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