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Class 12 Physics Investigatory Project: Shahz – A Comprehensive Guide

Embarking on a class 12 physics investigatory project can feel like stepping into a laboratory of endless

possibilities. Whether you’re a student looking for a solid project idea, a teacher seeking guidance on supervising,

or a parent wanting to support your child, this guide will walk you through every stage of the process. We’ll focus on

a popular project known as “Shahz,” which explores the fascinating world of electromagnetic induction and its

practical applications. By the end of this article, you’ll have a clear roadmap, practical tips, and a deeper

appreciation for the scientific method.

Why Choose an Investigatory Project?

Investigatory projects are more than just a school assignment; they are a gateway to critical thinking, problem-

solving, and real-world science. Here are a few compelling reasons to dive into an investigatory project:

•  Hands �on Learning: Apply theoretical concepts in a tangible setting.

•  Research Skills: Learn how to design experiments, collect data, and analyze results.

•  Creativity: Craft unique solutions to scientific questions.

•  Communication: Develop the ability to present findings clearly and convincingly.

•  Career Insight: Gain early exposure to the scientific process, useful for future studies and careers.

With the right project, the journey from hypothesis to presentation can be both exhilarating and rewarding.

Introducing Shahz: A Classic Investigatory Project

The “Shahz” project is a beloved choice among class 12 physics students. It centers on the principles of

electromagnetic induction, a phenomenon that lies at the heart of many modern technologies—from electric

generators to transformers. By building a simple yet powerful apparatus, students can explore how changing

magnetic fields induce electric currents and how these currents can be harnessed.

Key objectives of the Shahz project include:

•  Understanding Faraday’s law of electromagnetic induction.

•  Measuring the relationship between magnetic field strength, coil turns, and induced voltage.

•  Demonstrating practical applications such as wireless charging or energy harvesting.

Below, we’ll outline a step �by �step plan to successfully execute a class 12 physics investigatory project Shahz.

Step 1: Selecting a Focused Research Question

Every great project starts with a clear, concise research question. For Shahz, you might consider questions like:

•  “How does the number of coil turns affect the magnitude of induced voltage?”

•  “What is the optimal speed of a magnet’s movement to maximize induced current?”

•  “Can a simple electromagnetic induction setup be used to power a small LED?”

Choose a question that is specific, measurable, and feasible within the constraints of your school laboratory.



Defining Variables

In scientific experiments, variables must be clearly categorized:

•  Independent Variable: The factor you deliberately change (e.g., coil turns).

•  Dependent Variable: The outcome you observe (e.g., induced voltage).

•  Controlled Variables: Factors you keep constant (e.g., magnet type, distance between coil and magnet).

Properly identifying these variables helps maintain experiment integrity and ensures reliable results.

Step 2: Designing the Experiment

Designing a robust experimental setup is crucial. Below is a typical Shahz apparatus:

•  Coil of copper wire (varying turns).

•  Strong neodymium magnet.

•  Voltmeter or oscilloscope.

•  Support stand and adjustable platform.

•  Data recording sheet or spreadsheet.

Preparing the Coil

Wrap a length of insulated copper wire around a cylindrical core. Keep the wire tightly wound, and record the exact

number of turns. For accuracy, use a coil counter or measure the coil’s resistance to estimate turns.

Setting Up the Magnet Path

Mount the magnet on a smooth, non �metallic rod or use a motorized linear actuator to control movement speed.

Ensure the magnet’s path is perpendicular to the coil’s axis for maximum induction.

Measuring Induced Voltage

Connect the voltmeter across the coil leads. For dynamic measurements, an oscilloscope can capture transient

voltage spikes as the magnet moves. Record readings at consistent intervals.

Step 3: Conducting Preliminary Trials

Before collecting final data, perform a few trial runs:

•  Check for loose connections or noise in readings.

•  Verify that the magnet’s speed is consistent.

•  Ensure that the coil’s orientation remains fixed.

These trials help refine your procedure and identify potential pitfalls early.

Step 4: Data Collection & Analysis

Once the setup is stable, systematically vary your independent variable and record the dependent variable. For

example:

1.  Keep coil turns constant, move magnet at a fixed speed, record induced voltage.

2.  Increase coil turns, repeat measurements.

3.  Vary magnet speed while keeping turns constant.

Use a spreadsheet to tabulate data, calculate averages, and compute standard deviations. Plot graphs (e.g.,

induced voltage vs. coil turns) to visualize relationships.



Interpreting Results

Apply Faraday’s law: E = -N (d:böGB•, where E is induced EMF, N is the number of turns, and :` is magnetic flux. Your 

data should reflect the proportionality between N and E. Discuss any deviations, potential error sources, and how

they might be mitigated.

Step 5: Drawing Conclusions

Summarize your findings in light of your research question. For instance, you might conclude that “Increasing coil

turns from 50 to 200 raises induced voltage by approximately 3.2 times, confirming Faraday’s law.” Highlight any

surprising insights and suggest further research avenues.

Step 6: Crafting the Project Report

A well �structured report is essential for showcasing your work. Follow this outline:

•  Title Page: Project title, student name, class, teacher, and date.

•  Abstract: Brief summary (150–200 words).

•  Introduction: Background, objectives, and significance.

•  Literature Review: Existing studies on electromagnetic induction.

•  Methodology: Detailed experimental setup and procedure.

•  Results: Tables, graphs, and statistical analysis.

•  Discussion: Interpretation of results, comparison with theory.

•  Conclusion: Key takeaways and future work.

•  References: Cite all sources.

•  Appendices: Raw data, calculations, and schematics.

Use clear headings, bullet points, and concise language. Keep the report within the page limit specified by your

school.

Step 7: Preparing for the Presentation

Presentations are often the final assessment. A compelling presentation showcases not only your scientific

understanding but also your communication skills.

Creating Visual Aids

•  PowerPoint slides with key points.

•  Diagrams of the experimental setup.

•  Graphs illustrating data trends.

•  Short video clips of the experiment in action.

Rehearsing Your Talk

Practice speaking clearly, maintaining eye contact, and timing your presentation. Anticipate questions from judges

and prepare concise, evidence �based answers.

Common Pitfalls and How to Avoid Them

•  Inconsistent Magnet Speed: Use a motorized actuator or a ruler to standardize movement.

•  Electrical Noise: Shield the coil and use shielded cables.

•  Data Recording Errors: Double �check readings and use a digital recorder if possible.

•  Overlooking Controlled Variables: Keep temperature, humidity, and other environmental factors constant.



•  Insufficient Replication: Perform at least three trials per data point for reliability.

Expanding the Shahz Project

Once you master the basic setup, consider extending your project:

•  Wireless Power Transfer: Build a simple resonant circuit to charge a small battery.

•  Energy Harvesting: Use ambient magnetic fields (e.g., from power lines) to generate usable power.

•  Comparative Study: Test different coil materials (copper vs. aluminum) or core materials (air vs. iron).

•  Simulation: Use software like LTspice or MATLAB to model your experiment and compare predictions with 

empirical data.

Resources and References

Below are some valuable resources to deepen your understanding of electromagnetic induction and project

methodology:

•  Khan Academy – Faraday’s Law

•  Physics Tutorials – Electromagnetic Induction

•  Journal Article on Induction Coils

•  Instructables – Build a Simple Generator

•  Arduino Guide – Data Logging

Conclusion

A class 12 physics investigatory project Shahz offers a hands �on gateway to understanding one of the most

powerful principles in physics: electromagnetic induction. By carefully selecting a research question, designing a

meticulous experiment, and presenting your findings with clarity, you’ll not only fulfill academic requirements but

also cultivate lifelong scientific curiosity. Remember, the true value of such a project lies not just in the final data but

in the process of inquiry, experimentation, and discovery. Good luck, and may your magnet always move in the right

direction!
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