CHAPTER 4 | NEET/JEE PHYSICS

Motionina
Magnetic Field

Understanding the 3D spatial geometry
of moving charges, magnetic forces,
and the resulting circular and helical

paths.
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Why Speed Stays Constant

Lorentz force is perpendicular to velocity:
kL

-

Work done by magnetic force is zero:
W=F-dr =F-drcos(90°) =0

W

Work-Energy Theorem:
AKE = 0 = Kinetic Energy Is constant.

\2

Therefore, speed |v| remains constant.

! EXAM TRICK: Momentum direction changes
constantly, but momentum magnitude remains
exactly the same.




Magnetic Force Centripetal Force

(qvB) (mv?/r) The perpendicular magnetic force provides the
exact centripetal force required to lock the particle
into a circular orbit.




Viewport A

Viewport B
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[r o< 1/q (Higher charge = tighter circle) }

P Exam Insight Badge =

mv = p (Momentum) =2 rocp

The larger the momentum of the particle,

the larger the radius of its circular path.
. o

ir oc 1/B (Stronger field = tighter circle]]
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Angular Frequency & Time Period
Plus Jakarta Sans
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INDEPENDENT OF VELOCITY & RADIUS

A fast particle travels a larger circle, while a
slow particle travels a smaller circle—both
complete one orbit in the exact same time.

(Core principle of the Cyclotron).
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Decomposition The Helix Pitch Zoom
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ENTRY ANGLE: 0° < B < 90°
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The parallel velocity component drags the circular motion forward,
stretching the 2D circle into a unconstrained 3D helix.

p=v; XT = (vcosO) X
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[Circular Motion] [Helical Motion]

Condition =902 (vl By 0° <6 <90°
"Path Shape ) 2D Circle 3D Helix
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ime Period (T) GB B
, 2
Pitch (p) Zero (path closes on itself) (v cosh) [-ql;—}

UNIVERSAL RULE: Regardless of the path, Magnetic Force never does work.

Speed (]v]) and Kinetic Energy ALWAYS remain constant.
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