
 Position and Displacement

 Velocity

 Acceleration

 Finding Displacement and Velocity from Acceleration

 Projectile Motion

 Uniform Circular Motion

 Relative Motion 

1

Chapter 4: Motion in Two and Three Dimensions



2

Session 8: 

 Uniform Circular Motion

 Relative Motion 

 Examples

Chapter 4: Motion in Two and Three Dimensions



3

Uniform Circular Motion

 A particle is in uniform circular motion if it travels around a circle or a circular arc at

constant (uniform) speed.

 The particle is accelerating because the velocity changes in direction.
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Uniform Circular Motion
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Ex 9:

What is the magnitude of the centripetal acceleration of an object on Earth’s equator due to

the rotation of Earth?
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Circular Motion, General

Tangential Acceleration:

 The centripetal acceleration comes from a change in the direction of the velocity vector.

 The tangential acceleration causes the change in the speed of the particle.
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Ex 10:

A car leaves a stop sign and exhibits a constant acceleration of 0.300 m/s2 parallel to the

roadway. The car passes over a rise in the roadway such that the top of the rise is shaped

like an arc of a circle of radius 500 m. At the moment the car is at the top of the rise, its

velocity vector is horizontal and has a magnitude of 6.00 m/s. What are the magnitude and

direction of the total acceleration vector for the car at this instant?
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Relative Motion 
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Different measurements due to the different frames of reference: 
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Relative Motion 

Galilean transformation 

equations.
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Ex 11: A boat crossing a wide river moves with a speed of 10.0 km/h relative to the water.

The water in the river has a uniform speed of 5.00 km/h due east relative to the Earth. If the

boat heads due north, determine the velocity of the boat relative to an observer standing on

either bank.

φ


