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Introduction

Electromagnetic induction is one of the cornerstones of modern physics and electrical engineering. Whether you

are a high �school student preparing for a national exam, an undergraduate tackling a physics course, or a

professional engineer reviewing fundamentals, mastering the concepts behind Faraday’s law, Lenz’s law, and

induced electromotive force is essential. In many physics curricula, Chapter 37 of the standard textbook is devoted

to electromagnetic induction, and it is often accompanied by a set of exercises designed to reinforce understanding

and sharpen problem �solving skills.

In this article we dive deep into chapter /37 electromagnetic induction exercises. We’ll explore why these

problems are crucial, break down typical question types, walk through example solutions, and share practical

strategies to tackle the most challenging scenarios. By the end, you should feel confident approaching any exercise

in this chapter and be able to apply induction principles to real �world situations.

Why Chapter /37 Matters: The Role of Induction in Science and Technology

Electromagnetic induction underlies countless everyday devices: transformers, electric generators, inductive

charging pads, and even the operation of MRI machines. The physics that governs these devices is encapsulated

in Faraday’s law of induction, which states that a change in magnetic flux through a circuit induces an electromotive

force (EMF). Lenz’s law, the counterpart to Faraday’s law, tells us the direction of that induced EMF.

When a textbook dedicates a full chapter—often Chapter 37—to induction, it signals that the topic is foundational.

The exercises that follow are not mere drills; they are designed to:

•  Confirm conceptual comprehension of flux, EMF, and induced currents.

•  Translate physical situations into mathematical equations.

•  Develop intuition about how motion, magnet strength, and circuit geometry influence results.

•  Prepare students for advanced topics such as alternating current (AC) circuits, transformers, and 

electromagnetic wave propagation.

Structure of Chapter /37 Exercises

While the exact layout can vary by textbook, most Chapter /37 exercise sets follow a logical progression:

1.  Basic Conceptual Questions – These test understanding of definitions and simple scenarios (e.g., “What 

happens to the induced EMF when the magnetic field increases?”).

2.  Quantitative Problems – These involve calculations using Faraday’s law, the magnetic flux integral, and 

Ohm’s law.

3.  Application �Based Scenarios – Real �world problems such as transformers, induction heating, or magnetic 

braking.

4.  Advanced Problems – Often involving calculus, differential equations, or combined electromagnetic and 

mechanical effects.

Key Concepts to Master Before Tackling the Exercises



Before diving into the practice problems, ensure you have a solid grasp of the following fundamentals:

•  Magnetic Flux (:b“  Defined as :b�Ò�"²�"�r�D�à For uniform fields perpendicular to a flat surface, this simplifies to :b�Ò�"�

A.

•  Faraday’s Law of Induction: ;R�Ò�Ò�C¦/dt. The negative sign is Lenz’s law, indicating direction.

•  Lenz’s Law: The induced current opposes the change in magnetic flux that produced it.

•  Induced EMF in a Loop: For a loop of N turns, ;R�Ò�Ôâ�C¦/dt.

•  Resistance and Current: Ohm’s law, I = ;Rõ"Â����Æ–W2�Fò�F†R�–æGV6VB�7W'&VçBà

•  Energy Dissipation: The power dissipated in a resistor is P = I²R = ;["õ"à

•  Transformers: The ratio of voltages equals the ratio of turns, V_p/V_s = N_p/N_s.

Tip: Visualize the Problem

Sketching the magnetic field lines, the orientation of the loop, and the direction of motion can clarify the sign

conventions and help you set up the integral correctly.

Sample Exercises from Chapter /37

Below we present a curated selection of representative problems, followed by step �by �step solutions. These

examples illustrate the typical difficulty levels encountered in Chapter /37 exercises.

Exercise 1: Basic Flux Change

A rectangular loop of area 0.10 m² is placed in a uniform magnetic field that is perpendicular to the loop. The

magnetic field increases uniformly from 0.20 /T to 0.50 /T over 0.20 /s. What is the induced EMF in the loop?

1.  Compute initial flux: :eö’�Ò�%ö’���Ò��ã#��õB
r��ã���öÛ"�Ò��ã�#��õv .

2.  Compute final flux: :eöb�Ò�%öb���Ò��ãS��õB
r��ã���öÛ"�Ò��ã�S��õv .

3.  Change in flux: 9C¦ = :eöb�Ò�¦_i = 0.030 /Wb.

4.  Induced EMF: ;R�Ò�Ó”:bó”t = -0.030 /Wb / 0.20 /s = -0.150 /V.

5.  The magnitude is 0.150 /V, direction is such that the induced current opposes the increase in magnetic field.

Exercise 2: Moving Coil in a Uniform Field

A coil with 50 turns and a resistance of 5 /:’�Öðves at a constant speed of 0.10 /m/s through a uniform magnetic field of 

0.30 /T. The coil’s plane is perpendicular to the field. If the coil’s width is 0.05 /m, what is the induced current?

1.  Area swept per second: A0r�Ò�v–GF‚
r�`elocity = 0.05 /m × 0.10 /m/s = 0.005 /m²/s.

2.  Rate of change of flux: d:böGB�Ò�"
r��� = 0.30 /T × 0.005 /m²/s = 0.0015 /Wb/s.

3.  Induced EMF (N turns): ;R�Ò�Ôâ�C¦/dt = -50 × 0.0015 /V = -0.075 /V.

4.  Induced current: I = ;Rõ"�Ò��ã�sR�õb�ò�R�ó© = 0.015 /A.

Exercise 3: Transformer Primary Induced Voltage

A transformer has 200 turns on the primary winding and 50 turns on the secondary. The primary voltage is 120 V

AC with a frequency of 60 /Hz. What is the RMS voltage on the secondary?

1.  Turn ratio: N_p/N_s = 200/50 = 4.

2.  Secondary voltage: V_s = V_p × (N_s/N_p) = 120 /V × (50/200) = 30 /V.

3.  Since the transformer is ideal, the RMS voltage is also 30 /V.

Exercise 4: Induced Current in a Moving Square Loop

A square loop of side 0.10 m and resistance 10 :• moves at 0.20 m/s through a region where the magnetic field is

uniform and points into the page. The field strength is 0.40 T. The loop enters the field at time t = 0. What is the

induced current at t /= /0.50 /s?



1.  At t /= /0.50 /s, the loop has moved a distance d = v t = 0.20 /m/s × 0.50 /s = 0.10 /m.

2.  Since the side length is 0.10 /m, the entire loop has entered the field.

3.  Thus, the flux is constant after t /= /0.10 /s; no further change, so induced EMF is zero.

4.  Induced current: I = 0 /A.

Note: The peak induced EMF occurs during the first 0.10 /s when the loop is partially entering the field.

Exercise 5: Induction Heating Problem

A cylindrical coil of radius 0.05 m carries an AC current of 20 A at 50 Hz. A conductive iron rod of radius 0.02 m is

placed inside the coil. Estimate the average power dissipated in the rod if the skin depth at 50 /Hz is 0.01 /m.

This advanced problem requires knowledge of eddy current losses. The power per unit volume in a conductor

under a sinusoidal magnetic field is given by P/V = (<2ó"• ("�B/"�t)². For a rough estimate, assume the magnetic field

inside the coil is uniform and proportional to the current: B = ;Â�� n I. The skin depth ;@ = sqrt(2/(;ÃÃ<’’’à Since the rod radius

exceeds ;BÀ the induced currents are confined to a thin surface layer. The volume of this layer is approximately V = 2<� r

h ;Bà Assuming a rod length of 0.1 /m, we get V "H 2<�ƒ�ã�"�öÒ’ƒ�ã��öÒ’ƒ�ã���öÒ’�$‚��ã#ms���²�B�öÛ2à Plugging in realistic values for <2�‚$‚�

1.4×10 v S/m for iron) and <• ("H 2<
sS� rad/s), we find an average power on the order of a few watts. The exact number

depends on the precise magnetic field distribution, but this demonstrates the method.

Common Pitfalls and How to Avoid Them

Even seasoned students stumble on induction exercises. Below are typical mistakes and how to sidestep them:

1.  Ignoring Direction – Faraday’s law includes a negative sign that enforces Lenz’s law. Always determine the 

direction of the induced EMF by considering whether the flux is increasing or decreasing.
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