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Activity 1.2: 4 Circuit Calculations - Answer Key

Structure:

This document provides a comprehensive answer key for Activity 1.2, focusing on four fundamental

circuit calculations. The structure is organized as follows:

1. Introduction: Briefly revisits the concepts of the four circuit calculations covered in the activity
(e.g., Ohm's Law, Kirchhoff's Laws, series and parallel circuits). This section sets the context

and reminds the user of the relevant formulas.

1. Problem Statements: Restates each of the four problems presented in the original Activity 1.2.

This allows for easy cross-referencing between the problem and its solution.

1. Detailed Solutions: This is the core of the document. Each problem's solution is presented
stepwise, clearly showing the application of relevant formulas, the calculations involved, and the
reasoning behind each step. Diagrams and illustrations are used where appropriate to enhance

understanding. Units are consistently included in all calculations.



1. Explanations and Interpretations: After each solution, a concise explanation of the results is
provided. This clarifies the meaning of the calculated values within the context of the circuit. For

example, if a voltage drop is calculated, the significance of this drop is explained.

1. Common Mistakes and Troubleshooting: This section addresses common errors students might
make when solving these types of problems. It offers guidance on how to avoid these mistakes

and provides troubleshooting tips for identifying and correcting errors in calculations.

1. Conclusion: Summarizes the key concepts covered in the activity and reinforces the importance

of understanding circuit calculations.

1. Appendix (Optional): Could include additional formulas, tables of conversion factors, or relevant

background information.

Description:

This answer key provides detailed solutions and explanations for Activity 1.2, which focuses on

mastering four crucial circuit calculations. It's designed to help students understand the underlying
principles and develop their problem-solving skills in electrical circuits. The key offers not just the
answers but a complete walkthrough of the solution process, clarifying each step and addressing

potential pitfalls. This makes it a valuable learning tool for students of varying skill levels.
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Summary:

This 1000-word document serves as a comprehensive answer key for Activity 1.2, which involves four
circuit calculations problems. It provides detailed, step-by-step solutions with explanations, highlighting
the application of fundamental concepts like Ohm's Law and Kirchhoff's Laws to both series and
parallel circuits. The key also addresses common errors and provides guidance for troubleshooting,
making it a valuable resource for students learning about electrical circuits.
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(The following sections would then contain the actual problem statements, detailed solutions,
explanations, etc., expanding to approximately 1000 words. This framework provides the structure; the
content needs to be populated with the specific problems and their solutions.)

Example of a Problem and Solution (To illustrate the Detailed Solutions section):

Problem 1: A series circuit consists of a 12V battery, a 2|:| resistor, and a 4|:| resistor. Calculate the

total resistance (RT), the total current (IT), and the voltage drop across each resistor (V1 and V2).

Solution:



1. Total Resistance (RT): In a series circuit, the total resistance is the sum of individual resistances.

Therefore, RT = R1 + R2 = 2[] + 4[] = &[]

1. Total Current (IT): Using Ohm's Law (V = IR), we can calculate the total current: IT = V/RT =
12v /el = 2a

1. Voltage Drop across R1 (V1): Using Ohm's Law again: V1 =1 R1 = 2A 2|:| =4V

1. Voltage Drop across R2 (V2): Similarly, V2 = | R2 = 2A 4|:| =8V

Explanation: The total current of 2A flows through both resistors. The voltage drop across each resistor
is proportional to its resistance. The sum of the individual voltage drops (4V + 8V = 12V) equals the

total voltage supplied by the battery, confirming Kirchhoff's Voltage Law.

(This example would be repeated for three more problems, each with its detailed solution and

explanation, expanding to reach the 1000-word target.)



Activity 1.2 4 Circuit Calculations: A

Comprehensive Guide with Answer Key

Are you struggling with Activity 1.2, focusing on 4 circuit calculations? This comprehensive guide
provides detailed explanations, step-by-step solutions, and an answer key to help you master these
fundamental electrical engineering concepts. We'll cover various circuit types, including series, parallel,
and combination circuits, ensuring you develop a strong understanding of Ohm's Law and Kirchhoff's

Laws.

Understanding the Basics: Ohm's Law and Kirchhoff's Laws

Before diving into specific circuit calculations, let's review the fundamental laws governing electrical

circuits. These laws form the bedrock of all circuit analysis:

Ohm's Law:

Ohm's Law states that the current (I) flowing through a conductor is directly proportional to the voltage

(V) applied across it and inversely proportional to its resistance (R). The formula is expressed as:
I =V/R
Where:

e | = Current (measured in Amperes — A)



¢ V = Voltage (measured in Volts - V)

¢ R = Resistance (measured in Ohms - D)

This simple yet powerful law allows us to calculate any one of these three variables if we know the

other two.

Kirchhoff's Laws:

Kirchhoff's laws provide a systematic approach to analyzing more complex circuits. There are two key

laws:

Kirchhoff's Current Law (KCL):

KCL states that the algebraic sum of currents entering and leaving a node (junction) in a circuit is zero.
In simpler terms, the total current entering a node equals the total current leaving the node. This law is

based on the principle of charge conservation.

Kirchhoff's Voltage Law (KVL):

KVL states that the algebraic sum of voltages around any closed loop in a circuit is zero. This law is
based on the principle of energy conservation. The sum of voltage drops across components in a loop

must equal the sum of voltage sources in that loop.



Types of Circuits in Activity 1.2

Activity 1.2 likely covers several types of circuits. Let's explore the common ones and how to approach

their calculations:

1. Series Circuits:

In a series circuit, components are connected end-to-end, forming a single path for current flow. The

key characteristics of a series circuit are:

¢ The current is the same through all components.
¢ The total resistance (R;) is the sum of individual resistances: R; = R, + R, + R; + ...

¢ The total voltage (V;) is the sum of individual voltage drops across each component: V; =V, +

V,+V, + ...

2. Parallel Circuits:

In a parallel circuit, components are connected across each other, providing multiple paths for current

flow. The key characteristics of a parallel circuit are:

¢ The voltage is the same across all components.



e The total current (I;) is the sum of individual currents through each component: I, =1, + |, + I, +

¢ The reciprocal of the total resistance (1/R;) is the sum of the reciprocals of individual

resistances: 1/R; = 1/R, + 1/R, + 1/R; + ...

3. Combination Circuits:

Combination circuits are a combination of series and parallel circuits. To analyze these circuits, you'll
need to systematically simplify them by reducing series and parallel combinations into equivalent
resistances before applying Ohm's Law and Kirchhoff's Laws. This often involves breaking down the

circuit into smaller, manageable sections.

Solving Activity 1.2 Circuit Calculations: A Step-by-Step

Approach

To effectively solve circuit calculations in Activity 1.2, follow these steps:

1. Draw a clear circuit diagram: Ensure you understand the circuit's topology (how components are

connected).

2. Ildentify the type of circuit: Determine if it's a series, parallel, or combination circuit.



3. Simplify the circuit (if necessary): For combination circuits, reduce series and parallel

combinations to equivalent resistances.

4. Apply Ohm's Law: Use Ohm's Law (I = VIR, V = IR, R = V/I) to calculate unknown values in

simplified sections of the circuit.

5. Apply Kirchhoff's Laws: Use Kirchhoff's Current Law (KCL) and Kirchhoff's Voltage Law (KVL) to

solve for unknowns in more complex circuits.

6. Check your answers: Ensure your calculations are consistent with the principles of Ohm's Law

and Kirchhoff's Laws.

Example Problems and Answer Key

(Note: Since the specific problems in "Activity 1.2 4 Circuit Calculations" are not provided, the following
are example problems illustrating the concepts. You should replace these with your actual problems

from the activity.)

Example 1: Series Circuit

A series circuit consists of three resistors: R, = 10|:|, R, = 20|:|, and R, = 30|:|. A 12V battery is
connected across the circuit. Calculate the total resistance, total current, and voltage drop across each

resistor.

Solution:



«R, =R, +R, +R, =10l + 20[] + 30[l = 60l]
el =VJ/R, =12v/60l = 0.2A

eV, =1, R, =0.2A 10l = 2v

eV, =1 R,=02A20[ = av

«V,=1, R, =02A 30l = 6v

Example 2: Parallel Circuit

A parallel circuit consists of two resistors: R, = 10[' and R, = 20|:|. A 12V battery is connected across

the circuit. Calculate the total resistance, total current, and current through each resistor.

Solution:

1R, = 1R, + 1R, = 1710 + 1/200] = 3120[] => R, = 200013 [] 6.67[]

I, = VJR, = 12V / (20l/3) = 1.8A

I, = VJR, = 12v /10l = 1.2A

I, = VR, = 12v / 20l = 0.6A



Example 3: Combination Circuit (Simplified for brevity)

(A detailed combination circuit example would require a diagram and a longer, step-by-step solution.
This space is left for you to add your specific combination circuit problems from Activity 1.2 and their

solutions.)

Conclusion

Mastering Activity 1.2's 4 circuit calculations requires a solid understanding of Ohm's Law and
Kirchhoff's Laws. By systematically applying these laws and following a step-by-step approach, you
can effectively analyze various circuit configurations. Remember to practice with different problems to
solidify your understanding and build your confidence in tackling more complex electrical engineering

challenges. Good luck!
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