
Two Batteries, A And B Are Connected
In Parallel, An 80 Ohm Resistor Is
Connected Across The Battery
Two Batteries, A And B Are Connected In Parallel, An 80 Ohm Resistor Is
Connected Across The Battery is a fundamental scenario in electrical circuit
analysis, providing insight into how batteries interact when connected in
parallel and how resistive loads influence circuit behavior. Understanding
this configuration is essential for students, engineers, and hobbyists
working with electrical systems, as it forms the basis for designing and
analyzing power supplies, battery packs, and electronic devices. In this
comprehensive article, we delve into the principles governing parallel
battery connections, analyze the impact of an 80-ohm resistor across the
batteries, and explore practical considerations, calculations, and safety
tips related to such circuits.

---

Understanding Parallel Battery Connections

What Does Connecting Batteries in Parallel Mean?
Connecting batteries in parallel involves linking their positive terminals
together and their negative terminals together. This configuration maintains
the voltage of a single battery but increases the overall current capacity
and extends the duration of power supply. Key points include:

- Voltage remains constant: The voltage across parallel-connected batteries
equals the voltage of one battery (assuming identical batteries).
- Capacity adds up: The total current capacity (measured in ampere-hours, Ah)
increases, allowing the circuit to supply current for longer.
- Current sharing: Batteries share the load, but differences in internal
resistance or voltage can cause uneven current flow.

Advantages of Parallel Battery Connections
Connecting batteries in parallel offers several benefits:

- Increased runtime: More capacity means devices can operate longer without
changing batteries.
- Redundancy: If one battery fails, others can still supply power, enhancing
reliability.
- Lower voltage for specific applications: Maintaining a lower voltage level
suitable for sensitive electronics.



Potential Challenges and Risks
Despite the advantages, parallel connections also introduce challenges:

- Unequal charge/discharge: Batteries with different voltages or capacities
can lead to current imbalances.
- Internal resistance effects: Varying internal resistances can cause uneven
current flow and heating.
- Safety concerns: Improper connections or mismatched batteries can lead to
overheating, leakage, or explosions.

---

Analyzing the Circuit with an 80 Ohm Resistor

Basic Circuit Setup
In the scenario under consideration, two batteries—A and B—are connected in
parallel, and an 80-ohm resistor is connected across this parallel
combination. The primary focus is to analyze how current flows, how voltage
distributes, and what the implications are for battery life and safety.

Circuit Diagram Description:
- Parallel batteries: Battery A and Battery B connected positive to positive,
negative to negative.
- Resistor: An 80-ohm resistor connected across the parallel battery
terminals.
- Assumptions: The batteries are ideal with known voltages (say, \(V_A\) and
\(V_B\)), internal resistances are negligible or known, and the resistor is
purely resistive.

Key Variables and Parameters
- \(V_A\): Voltage of Battery A
- \(V_B\): Voltage of Battery B
- \(R_{load} = 80\, \Omega\): Resistance across the batteries
- \(I_{total}\): Total current flowing through the circuit
- \(I_A, I_B\): Currents contributed by each battery
- Internal resistances \(r_A, r_B\): If considered

Analyzing Voltage and Current Flow
The voltage across the resistor depends on the voltages of the batteries and
their internal resistances. When batteries are connected in parallel,
ideally, their voltages should be equal for stable operation. If \(V_A =
V_B\), then:



- Voltage across the resistor: \(V_{resistor} = V_A = V_B\)
- Current through the resistor: \(I = \frac{V_{battery}}{R} \)

If the batteries have different voltages (\(V_A \neq V_B\)), current will
flow from the higher voltage battery to the lower voltage one until
equilibrium is established. This leads to:

- Current from Battery A to B: \(I_{A \to B} = \frac{V_A -
V_B}{R_{internal}}\), considering internal resistances.
- Net current through load: The current supplied to the resistor depends on
the voltage difference and internal resistances.

---

Calculating Circuit Parameters

Case 1: Batteries with Equal Voltages
Suppose both batteries are 12V batteries:

- \(V_A = V_B = 12\,V\)
- Internal resistances are negligible or equal
- The voltage across the resistor: 12V
- Current through the resistor: \(I = \frac{12V}{80\, \Omega} = 0.15\,A\)

Implications:
- Both batteries supply current equally.
- Total current drawn from the parallel combination is 0.15A.
- Battery life depends on their capacity; more capacity means longer
operation.

Case 2: Batteries with Different Voltages
Suppose:

- \(V_A = 12.6\,V\)
- \(V_B = 12.0\,V\)

The current will flow from Battery A to B until both reach the same voltage,
or until the internal resistances limit the flow.

Calculations:
- The initial current from A to B: \(I_{A \to B} = \frac{V_A -
V_B}{R_{internal}}\)

If internal resistances are small, the higher voltage battery will supply
most of the load, and the lower voltage battery will be charged.



Total load current:
\[
I_{load} = \frac{V_{average}}{80\, \Omega}
\]
where \(V_{average}\) is the stabilized voltage after current redistribution.

---

Practical Considerations in Parallel Battery
Circuits

Battery Matching
For safe and efficient operation:

- Use batteries of the same chemistry, capacity, and age.
- Match voltage ratings closely.
- Avoid mixing different types or brands.

Internal Resistance and Its Effects
- Higher internal resistance causes voltage drops and heats.
- Unequal internal resistances lead to uneven current distribution.
- Regular testing and maintenance improve longevity.

Safety Precautions
- Always connect batteries in the correct polarity.
- Avoid short circuits, which can cause sparks or fires.
- Use appropriate fuse or circuit protection.
- Monitor temperature during operation.

Applications of Parallel Battery Configurations
- Renewable energy systems
- Uninterruptible power supplies (UPS)
- Electric vehicles with modular batteries
- Portable electronic devices requiring extended runtime

---



Conclusion and Summary

Connecting two batteries in parallel with an 80-ohm resistor across them is a
common scenario in electrical engineering that highlights how voltage,
current, and resistance interact. When batteries are properly matched and
connected, this configuration provides increased capacity and longer
operational times. The presence of the resistor influences how current flows,
and understanding the circuit behavior requires considering battery voltages,
internal resistances, and load characteristics.

Key Takeaways:

- Parallel connection maintains voltage but increases capacity.
- An 80-ohm resistor will limit the current, preventing excessive draw.
- Differences in battery voltages lead to current flow between batteries
until equilibrium.
- Proper matching of batteries and safety precautions are crucial for
reliable operation.
- Analyzing such circuits helps in designing efficient power systems for
various applications.

By mastering these principles, engineers and enthusiasts can optimize battery
systems for safety, efficiency, and longevity. Whether designing a simple
portable device or a complex renewable energy system, understanding the
dynamics of parallel batteries and resistive loads is essential.

---
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Frequently Asked Questions

What happens when two batteries, A and B, are
connected in parallel with an 80 Ohm resistor across



them?
When two batteries are connected in parallel with a resistor across them, the
total current distributes based on the individual voltages and internal
resistances of the batteries, and the resistor allows current flow, affecting
the overall circuit behavior.

How does connecting batteries in parallel affect
their combined voltage and capacity?
Connecting batteries in parallel maintains the same voltage as a single
battery but increases the total capacity (ampere-hour rating), allowing for
longer usage at the same voltage.

What role does the 80 Ohm resistor play in the
parallel battery circuit?
The 80 Ohm resistor limits the current flowing through the circuit,
protecting the batteries and controlling the power dissipation across the
circuit components.

How does the internal resistance of batteries A and
B influence the current in the circuit?
The internal resistances of batteries A and B affect the total circuit
resistance, influencing the current flow; higher internal resistance reduces
current, while lower resistance allows more current to flow.

What is the significance of the voltage difference
between batteries A and B in this parallel
connection?
If batteries A and B have different voltages, current will flow from the
higher voltage battery to the lower voltage one, potentially causing uneven
discharge and possibly damaging the batteries.

Can two batteries of different voltages be connected
in parallel safely with an external resistor?
Connecting batteries of different voltages in parallel is generally unsafe
and can cause high current flow, heat, and damage; they should ideally have
similar voltages and states of charge before connection.

How do you calculate the total current flowing



through the resistor in this setup?
Assuming equal battery voltages, the total current can be calculated using
Ohm's law: I = V / R, where V is the voltage across the resistor, which
depends on the batteries' voltages and internal resistances.

What are potential risks of connecting two batteries
in parallel with an external resistor?
Risks include uneven charge/discharge, overheating, internal damage to
batteries, and possible short circuits if batteries have different voltages
or internal resistances.

How does the circuit behavior change if one battery
has a significantly higher internal resistance than
the other?
The battery with higher internal resistance contributes less to the total
current, potentially leading to uneven loading, reduced efficiency, and
uneven discharge rates between the batteries.

Additional Resources
Two Batteries, A And B Are Connected In Parallel, An 80 Ohm Resistor Is
Connected Across The Battery — this scenario is a classic example in
electrical circuit analysis that combines concepts of parallel power sources,
internal resistance, and load impedance. Understanding the behavior of such a
system is fundamental for designing reliable electrical circuits, especially
in applications like backup power systems, portable devices, and complex
electronic networks. This article provides a comprehensive guide to analyzing
this setup, exploring the underlying principles, step-by-step calculations,
and practical considerations.

---

Introduction

In many practical electrical circuits, multiple power sources are connected
in parallel to share the load or ensure redundancy. When Two Batteries, A And
B Are Connected In Parallel, An 80 Ohm Resistor Is Connected Across The
Battery, the combined system’s behavior depends on several factors, including
the individual voltages, internal resistances of the batteries, and the load
resistance.

Understanding how current distributes between the batteries, what potential
difference exists across the resistor, and how the internal characteristics
influence the overall circuit performance is essential for engineers and
hobbyists alike. This guide aims to clarify these concepts, providing step-



by-step analysis and insights into the physical phenomena involved.

---

Basic Concepts and Assumptions

Before delving into calculations, it’s important to clarify some fundamental
principles and assumptions:

- Ideal Batteries vs Real Batteries:
In real-world scenarios, batteries have internal resistances. For simplicity,
initial analysis often assumes ideal batteries (no internal resistance).
Later, internal resistances are included for accuracy.

- Parallel Connection of Batteries:
When two batteries are connected in parallel, they are connected positive-to-
positive and negative-to-negative, sharing the same terminal voltages.
Differences in their emf (electromotive force) can cause current to flow from
one battery to another.

- Load Resistance:
The 80 Ohm resistor acts as the load across the combined battery system,
drawing current based on the potential difference across it.

- Voltage and Current Distribution:
The system’s behavior depends on the emf of each battery and their internal
resistances. If emf values are equal, the current flow is primarily
determined by internal resistances and the load.

---

Analyzing the Circuit: Step-by-Step Approach

1. Identify Known Quantities

- EMF of Battery A: \( V_A \) (e.g., 12 V)
- EMF of Battery B: \( V_B \) (e.g., 12 V)
- Internal resistances: \( r_A \), \( r_B \) (assumed or given)
- Load resistance: \( R = 80\, \Omega \)

Note: If emf values are not specified, the analysis can be carried out
generally or with assumed values to illustrate behavior.

---

2. Model the Batteries

- Ideal case: Batteries are modeled as voltage sources with emf \( V_A \) and
\( V_B \), with internal resistances \( r_A \) and \( r_B \).
- Equivalent circuit: Two emf sources with internal resistances connected in
parallel, and the load resistor connected across the terminals.



---

3. Determine the Equivalent Voltage and Internal Resistance

When batteries are connected in parallel:

- If emf values are equal (\( V_A = V_B \)):
The system simplifies; the voltage across the resistor is approximately equal
to the emf, and the current distributes depending on internal resistances.

- If emf values differ (\( V_A \neq V_B \)):
The battery with higher emf tends to supply more current, possibly reversing
the current flow in the battery with lower emf, which can cause internal
damage if not designed properly.

In general, the equivalent emf \( V_{eq} \) can be found by solving
simultaneous equations considering internal resistances and emf differences.

---

4. Write KVL and KCL Equations

Assuming the emf values and internal resistances are known, the circuit
equations involve:

- Currents:
- \( I_A \): current flowing out of Battery A
- \( I_B \): current flowing out of Battery B
- \( I_{load} \): current through the 80 Ohm resistor

- Voltage drops:
- Across internal resistances: \( r_A I_A \), \( r_B I_B \)
- Across load: \( V_{load} \)

Applying Kirchhoff's Voltage Law (KVL):

\[
V_A - r_A I_A = V_{load} = I_{load} \times R
\]
\[
V_B - r_B I_B = V_{load}
\]

Since the batteries are in parallel, the terminal voltage \( V_{terminal} \)
is common:

\[
V_{terminal} = V_{load}
\]

And the sum of currents:



\[
I_A + I_B = I_{load}
\]

---

5. Calculate Currents and Voltages

By combining the equations, you can solve for:

- The common terminal voltage \( V_{terminal} \),
- The individual battery currents \( I_A \) and \( I_B \),
- The current through the load resistor \( I_{load} \).

Example (Equal emf and internal resistance):

Suppose:

- \( V_A = V_B = 12\,V \)
- \( r_A = r_B = 0.1\, \Omega \)

Then:

\[
V_{terminal} = V_A - r_A I_A = V_B - r_B I_B
\]

Since emf are equal:

\[
V_{terminal} = 12\,V - 0.1 I_A = 12\,V - 0.1 I_B
\]

And:

\[
I_{load} = \frac{V_{terminal}}{R}
\]

Total current:

\[
I_A + I_B = I_{load}
\]

From the equations, you can solve for \( V_{terminal} \), then determine
individual currents.

---

Practical Considerations and Complexities



Internal Resistance and Battery Behavior

- Real batteries have internal resistances that can vary with temperature,
state of charge, and age.
- High internal resistance can limit current delivery and affect voltage
regulation.
- Connecting batteries in parallel with different emf values can cause
circulating currents, potentially leading to heat and damage.

Voltage Differences and Safety

- When batteries have different emf values, large circulating currents can
flow internally.
- To prevent damage, batteries are often matched in emf and internal
resistance before connecting in parallel.
- Protective circuitry or diodes may be used to prevent unwanted current
flow.

Load Impact

- The resistor’s value determines the current drawn and the voltage across
the load.
- For low resistance loads, higher currents result, stressing the batteries.
- For high resistance loads, currents are lower, and the system is more
stable.

---

Advanced Analysis: Including Internal Resistance and emf Differences

Suppose:

- \( V_A = 12\,V \), \( r_A = 0.1\, \Omega \)
- \( V_B = 11.5\,V \), \( r_B = 0.1\, \Omega \)

The equivalent circuit involves solving:

\[
V_{terminal} = V_A - r_A I_A
\]
\[
V_{terminal} = V_B - r_B I_B
\]
\[
I_A + I_B = \frac{V_{terminal}}{R}
\]

Express \( I_A \) and \( I_B \):

\[
I_A = \frac{V_A - V_{terminal}}{r_A}



\]
\[
I_B = \frac{V_B - V_{terminal}}{r_B}
\]

Sum:

\[
\frac{V_A - V_{terminal}}{r_A} + \frac{V_B - V_{terminal}}{r_B} =
\frac{V_{terminal}}{R}
\]

Solve for \( V_{terminal} \):

\[
\frac{V_A - V_{terminal}}{r_A} + \frac{V_B - V_{terminal}}{r_B} =
\frac{V_{terminal}}{R}
\]

Rearranged:

\[
\frac{V_A}{r_A} + \frac{V_B}{r_B} = V_{terminal} \left( \frac{1}{r_A} +
\frac{1}{r_B} + \frac{1}{R} \right)
\]

Finally:

\[
V_{terminal} = \frac{\frac{V_A}{r_A} + \frac{V_B}{r_B}}{\frac{1}{r_A} +
\frac{1}{r_B} + \frac{1}{R}}
\]

Plugging in numbers:

\[
V_{terminal} = \frac{\frac{12}{0.1} + \frac{11.5}{0.1}}{\frac{1}{0.1} +
\frac{1}{0.1} + \frac{1}{80}}
= \frac{120 + 115}{10 + 10 + 0.0125} = \frac{235}{20.0125} \approx 11.75\,V
\]

Current from Battery A:

\[
I_A = \frac{12 - 11.75}{0.1} = 2.5\,A
\]

From Battery B:

\[
I_B = \frac{11.5 - 11.75}{0.1} = -2.5\,A
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