What changes when the field is external?

The Previous Paradigm

o We calculated the energy of building a
system from scratch.

e The charges WERE the source of the field.

,1

L

-

.

TopAll
The New Paradigm
* The field (E) already exists, created by
unknown external sources.
* We only care about the energy of a new
charge (q) placed INTO this existing field.
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Practice more, score more



A Single Charge Enters the Grid T‘%

The Setup

o External field (E) and potential (V) vary
from point to point.

o Test charge (q) is too small to affect
external sources.

. Potential V at point P is the work done
bringing a unit positive charge from infinity.

. Therefore, bringing charge q from infinity to
point P requires work: q x V.

Practice more, score more




The Energy of Position: U = qV(r) L

Potential energy of q at

r in an external field
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= qV(r)
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Exam Focus: The Electron Volt (eV)
If an electron is accelerated by 1V | 1eV
a potential difference of 1V, it
gains energy of 1 eV. D
1eV=16x%x10"1J l
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Practice more, score more

)\, Mistake Prevention

Do not confuse V(r) with the
potential created BY q. V(r) is
strictly the external
environment!



Key Highlights

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Two Charges: The Triple Interaction A
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Total Energy = External Work + Internal Work
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Step 1: Bring g, against Step 2: Bring g, against Step 3: Work against field of g,
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Practice more, score more



Dipoles in a Uniform External Field
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The Physics
 Net force is zero, but field applies a torque (t = p X E].
» Torque tries to rotate thi iipule to align with the field E.
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Alignment & Energy: U = -p-E o
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| Setting the Zero Point:
* We choose U = 0 at 6, = /2 (perpendicular).
» Here, work done against field for +q and -q cancel out.

Stable Equilibrium (Min Energy) | Unstable Equilibrium (Max Energy)

Practice more, score more



Key Takeaways: External Fields o\
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Key Takeaways

v/ DISTINGUISH the external field E from the fields created by the test charges.
v CALCULATE single charge energy as U = qV(r).

v COMBINE external potential energy with internal interaction energy for multi-
charge systems.

v DEFINE 1 Electron Volt (eV) as 1.6 x 1071° J.
v EVALUATE dipole energy based on its alignment angle: U = —pE cosB6.
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U=qV 1eV=1.6x101J Ugys = G:Vi + q.V, + Udinole = =P°E

Practice more, score more
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What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s Test It.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

‘, Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

‘, Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

‘, 4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

‘, Al Recommandation that helps you improve
Try TopAll Pro Now Al Recommandation Analysis your Tests and tell you where
you need to improve.

™

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




