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When the magnetic field is perpendicular to the velocity, the motion will 
clearly be circular since the force will always be oriented 'inward' 
perpendicular to the velocity - it is a centripetal force which leads to a 
centripetal acceleration. The trajectory, for a positive charge, is shown 
below: 
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This perpendicular component of velocity 
varies in the same way as the previous 
example of circular motion. There will be 
no force along the magnetic field, so the 
motion in that direction is simply a 
constant velocity given by the  parallel 
component of velocity to the field - this 
component is unaffected by the magnetic 
field. In this case, the motion will be 
helical: 
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What happens if the velocity is not perpendicular to the field? In this case, 

we can resolve the velocity into two components, one parallel to the field and 

one perpendicular. 
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Constrained Motion of a Particle

The Energy Equation for Smooth Constrains
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When a moving particle in restricted geometrically in the sense 
that is must stay on a certain definite surface or curve, the motion 
is said to be constrained
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Example 1: A particle is placed on top of a smooth sphere of radius a. If the 
particle is slightly disturbed, at what point will it leave the sphere.
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Example 2: Constrained motion can a cycloid. Consider a particle sliding 
under gravity in a smooth cycloidal trough, Figure, represented by 
the parametric equations.
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Now the energy equation for the motion, assuming no-y-motion, is:

A cycloid is the locus of a point on the circumference of a circle rotating along a 

fixed line . . . .
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problem No 18
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