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How to Use This Book

This guide is built around how marks are actually awarded in a Physics examination, not just around what a 
formula looks like. To get the most from it, follow this sequence for every topic:

● First understand the concept — read the explanation before trying to memorize anything.

● Learn the required formula — know it cold, including every symbol in it.

● Study the diagram — note exactly what must be drawn and labelled.

● Memorize the important answer points — use the checklists provided for each question.

● Practice writing the answer — don't just read it silently.

● Practice derivations without looking at the solution — attempt from memory, then check where you 
got stuck.

● Check SI units — omitting a required unit can lose marks, depending on the marking scheme.

● Revise using the Final Revision Checklist before your examination.

Each question in this book is tagged by its typical mark value (2, 3, or 5 marks) and comes with a clear 
answer-writing checklist so you know exactly what an examiner expects — not just the right answer, but the 
complete answer.

3

SAMPLE PREVIEW

This is a sample preview. The full guide (51 pages) is available for purchase — Honest Earning Publishing



Electric Charges and Fields — Exam Guide

Table of Contents

Click any entry below to jump straight to that section.

Chapter at a Glance........................................................................................................................................... 6

Section 1 — Important 2-Mark Questions......................................................................................................... 7

Section 2 — Important 3-Mark Questions....................................................................................................... 11

Section 3 — Important 5-Mark Questions & Derivations.................................................................................13

Section 4 — Laws, Definitions & Formulas to Memorize................................................................................. 25

Section 5 — Electric Field Lines........................................................................................................................28

Section 6 — Properties of Electric Charge.......................................................................................................30

Section 7 — Properties of Electric Field Lines..................................................................................................31

Section 8 — SI Units & Physical Quantities...................................................................................................... 32

Section 9 — How to Write Full-Mark Answers.................................................................................................33

Section 10 — Common Exam Mistakes............................................................................................................35

Section 11 — Principle of Superposition.......................................................................................................... 36

Section 12 — Numerical Problems (Solved).....................................................................................................37

Section 13 — Multiple Choice Questions......................................................................................................... 40

Section 14 — The 2-Hour Electric Charges and Fields Challenge.....................................................................44

Section 15 — Final Revision Checklist.............................................................................................................. 45

Section 16 — Practice Test A — Core Revision Test.........................................................................................46

Self-Assessment / Answer Framework............................................................................................................47

Section 17 — Practice Test A Answer Key........................................................................................................ 48

Section 18 — Practice Test B — Application & Exam Challenge......................................................................48

Section 19 — Practice Test B Answer Key........................................................................................................ 50

Final Exam-Day Tips.........................................................................................................................................51

CHAPTER 1

ELECTRIC CHARGES AND FIELDS

Electric Charges and Fields is the foundation chapter of the electrostatics unit, and it regularly produces 
high-value questions in Class 12 / 2nd PUC Physics examinations. The topics in this chapter — Coulomb's 
law, electric field lines, the electric dipole, and Gauss's law — appear frequently across unit tests, mid-
terms, and final examinations, though exact patterns vary by school and board.

What makes this chapter especially scoring is that the questions follow recognizable patterns. The same 
core ideas are tested repeatedly, in 2-mark, 3-mark, and 5-mark formats, often as direct statements, 
sometimes as combined questions, and sometimes disguised with unfamiliar phrasing (for example, 
describing a dipole as “two equal and unlike charges separated by a small distance” instead of using the 
word “dipole” directly). Students who recognize these patterns and prepare complete, well-structured 
answers are better positioned to demonstrate their knowledge clearly in examinations, rather than relying 
on memorized final formulas alone.
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Diagram specification: A single point labelled +q at the centre, with several straight lines radiating outward from it in 
all directions, each line ending in an arrowhead pointing away from the charge.

Common Mistake:  Drawing the lines but forgetting the arrowheads. Field-line diagrams without a 
marked direction are treated as incomplete, even if the shape is correct.

Q5. Sketch electric field lines due to a system of two positive charges.

What the Examiner Expects: A diagram showing the characteristic pattern where field lines repel away from 
each other between the two like charges, with a null point between them — the point where the resultant 
electric field is zero.
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Diagram specification: Two points labelled +q, placed apart, with field lines radiating outward from each and curving 
away from one another in the region between the charges; a null point (the point where the resultant field is zero) 
marked on the line joining them.

Q6. Sketch electric field lines due to an electric dipole.

What the Examiner Expects: Field lines that begin on the positive charge and curve around to terminate on 
the negative charge.

Diagram specification: Two points labelled +q and −q placed close together, with curved lines starting at +q and curving  
around to end at −q, arrowheads pointing from + to −.

Note:  This question is sometimes phrased indirectly as “Draw electric field lines due to two equal and 
unlike charges separated by a small distance” instead of using the word “dipole.” Recognize that this is 
describing a dipole and answer accordingly.
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F₁₂ (vector) = (1/4πε₀) · (q₁q₂ / r²) · ₁₂r̂

Here F₁₂ is the force on charge 1 due to charge 2, r is the distance between them, and ₁₂ is the unit vector r̂
directed from charge 2 towards charge 1. In this vector form, q₁ and q₂ are signed charges (positive or 
negative) — using their signs, rather than only their magnitudes, is what makes the equation itself correctly 
give repulsion for like charges and attraction for unlike charges.

Common Mistake:  Writing only the scalar form and skipping the vector form. This exact combination — 
statement, scalar expression, AND vector form — is a frequently seen 3-mark question.

Q11. State Gauss's law of electrostatics and write its mathematical expression.

Φ = q / ε₀

Φ = total electric flux through a closed surface
q = total charge enclosed by the surface
ε₀ = permittivity of free space

Statement: The total electric flux through any closed surface is equal to 1/ε₀ times the total charge enclosed 
by that surface.

Exam Tip:  If a 3-mark question only asks for an APPLICATION of Gauss's law (a specific derivation), you 
generally do not need to repeat the full statement — just proceed directly to the derivation. If it is a 5-
mark question, always begin with the statement and expression first, THEN do the derivation.

Q12. Give any three properties of electric charge.

See Q8 for the full list — for 3 marks, write any three of the four properties listed there.

Q13. Give any three properties of electric field lines.

See Q9 for the full list — for 3 marks, write any three of the four properties listed there.

12

SAMPLE PREVIEW

This is a sample preview. The full guide (51 pages) is available for purchase — Honest Earning Publishing



Electric Charges and Fields — Exam Guide

● Denser lines indicate a stronger field.

Graphical Behavior: E vs. Distance

These graphs summarize how the electric field magnitude changes with distance r for each of the standard 
charge configurations covered in this chapter — useful for spotting graph-based and assertion-reason 
questions.

Note:  Only the spherical-shell case is discontinuous at r = R (as derived in Section 3); the other three 
configurations vary smoothly with r.

Formula Derivation Map

This map shows how the chapter's formulas connect to one another — useful for seeing the "big picture" 
before you start revising the individual derivations in detail.
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