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Electric Field

The invisible influence around electric charge
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Why We Need the Field Idea A

Solving the mystery of “Action at a Distance”

The Problem The Solution
If two charges are separated by empty space, Charge Q modifies the space around it by creating
how does charge q instantly "know" that charge Q an Electric Field. When q enters this space, the
is there to push or pull it? field is what applies the force on g.
@& Force Vector
Empty Space? o H

/\ Exam Trap: The field acts as a messenger. Force is not instantaneous;
the electromagnetic field propagates at the speed of light (c).




Defining the Electric Field

Force per unit positive test charge

-

Electrostatic Force experienced
Electric Field (Vector: N/C) \ F /

\ Small Positive Test Charge

. .

Crucial Limit: lim(gg — 0)

A The test charge must be vanishingly small. If it's too large, its own field will push the source
charge and alter the very setup we are trying to measure!
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Source Charge vs. Test Charge

Understanding the actors in the electrostatic environment

() £y

Source Charge (Q) Test Charge (q,)

« The ‘Creator’ « The "Detector’

* Produces the electric field in the » Experiences the force due to the
surrounding space. existing field.

* Can be a point charge, or a « Must be an idealized, infinitesimally
continuous distribution (sheet, small positive charge.

sphere). « Does not disturb the source charge.
« Remains fixed in its location.




Direction & Symmetry Around a Point Charge TopAl
Positive Negative
Source (+Q) Source (-Q)
Field points radially Field points radially
outward (the direction iInward (the direction @ =3 4—
a positive test charge positive test charge
would be pushed). would be pulled).

O Spherical Symmetry

\
]| Because E depends only on the distance (r), the field magnitude is identical at all
‘o~--// points on an imaginary sphere drawn around the point charge.



Check Your Understanding

The electric field is an elegant way to map the electrical environment created by a
source charge, completely independent of the test charge used to measure it.

If the test charge q is doubled, what happens Why do we conventionally use a positive test
to the Electric Field (E) produced by source Q charge?
at that point?

Remains unchanged. E is a property of Q, not So the direction of the force (F) and the field
s (E) are the exact same.

Next Module: Electric Field Due to a System of Charges =




What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

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
Al Recommandation Analysis your Tests and tell you where

vV VvV VYV VvV WV

Try TopAll Pro Now

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




