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The Analogy: Catching Rain

CONCEPT TopAll

What is Magnetic Flux?

B It is a measure of the total number of magnetic field lines
crossing a specific surface area.

B Think of catching rain in a bucket: the amount of water you
catch depends on the size of the opening and how it is tilted.

B In physics, it links the magnetic field (B) with the surface
geometry.
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KEY GEOMETRY

Defining the Area
Vector

e To calculate flux, we must treat
area as a vector, not just a scalar
number.

e Direction: The area vector always
points strictly perpendicular
(normal) to the surface.

 Magnitude: Equal to the total
surface area of the plane.
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Magnetic Flux Uniform Magnetic
(Scalar quantlty) Field magnitude

= B-A = BA cosf

(Area of the flat surface Angle strictly between the field
(B) and the Area Vector (A)
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Unit: weber (Wb) or tesla
meter squared (T m?).
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Maximum Flux Zero Flux Partial Flux
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Plane is tilted at an
arbitrary angle.

Plane is perpendicular to B. Plane is parallel to B.

6 =0°-cos(0°) =1 0 = 90° - cos(90°) =0 0% <'0 <002

¢B = BA ¢B =0 ¢B = BA cosf



ADVANCED APPLICATION

The Summation Approach

 When B changes across a surface, or
the surface is curved, Eq 6.1 isn't
enough.

e The Fix: Break the surface into tiny,
flat area elements (dA,).

e Calculate the microscopic flux
(d® =B - dA) for each element.

e Sum them all together:

by = ZBE -dA; (Eq.6.2)

e
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Section Summary Plus Jakarta Sans

KEY TAKEAWAYS

Q Magnetic flux (®g) measures the magnetic field passing through an
area. It is a scalar quantity measured in webers (Wb).

Q Area is a vector. It always points perpendicular to the surface.

Q For a flat surface in a uniform field: 3 = BA cos#.

& For curved surfaces, flux is the summation of tiny area elements
(d® = B- dA).

Try Chapter 6 MCQs Next >
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