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SECOND PART: particle kinematics  

Exercise 01:  

Consider a point particle M described by the following Cartesian coordinates: 

x = R(1 + cos(2θ)), y = Rsin(2θ), θ = ωt 

1- Find in Cartesian coordinates: 

The equation of the trajectory and plot it. 

The position, velocity, and acceleration vectors. Calculate the magnitudes of the velocity and acceleration. 

2- Find in polar coordinates: 

The equation of the trajectory ρ = f(θ) and plot on the trajectory curve the polar and intrinsic unit vectors. 

The position, velocity, and acceleration vectors. Calculate the magnitudes of the velocity and 

acceleration." 
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