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1.
Consider plane polar coordinates.  Call them 
[image: image1.wmf] and 
[image: image2.wmf].

(a)
Draw a diagram showing the position vector 
[image: image3.wmf] and the unit vectors 
[image: image4.wmf].

(b)
Show 
[image: image5.wmf] when 
[image: image6.wmf] is increased by 
[image: image7.wmf] and use your diagram to obtain the partial derivatives 
[image: image8.wmf].

(c)
Repeat with the case when 
[image: image9.wmf] is increased by 
[image: image10.wmf] and use your diagram to obtain the partial derivatives 
[image: image11.wmf].

(d)
Use your results and the fact that the unit vector 
[image: image12.wmf] is a constant to obtain the first and second time derivatives of the position vector in cylindrical coordinates:  
[image: image13.wmf].  Note that 
[image: image14.wmf] and recall how to differentiate a function of functions.

2.
If a particle has an acceleration of 
[image: image15.wmf] and is initially at the origin with 
[image: image16.wmf], find its position 
[image: image17.wmf]for all time.

3.
State the dimensions of each of the constants in problem 2.

4.
Find the velocity v(t) and position x(t)  for a particle of mass m which starts with velocity 
[image: image18.wmf] at position 
[image: image19.wmf] subject to each of the following forces.  The particles can move in only one dimension.

(a)

[image: image20.wmf]
(b)

[image: image21.wmf]
(c)

[image: image22.wmf]
5.
State the dimensions of each of the constants in problem 4.

6.
If a particle of mass m moves such that its position as a function of time is 
[image: image23.wmf], what must be the net force acting on the particle?
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