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1. For the curve whose Cartesian equation is  

 2 2 2
3/2

2x y x   

    (a) Find and simplify the equation in polar coordinates. 

    (b) Sketch the curve. 

 
 

2 (a) Sketch the graph of the curve whose equation in Cartesian form is   

 cos 3y x  

 Indicate on your sketch the values of any two of the x-axis intercepts. 

   (b) Hence sketch the graph of the curve whose equation in polar form is  

 cos 3r   

 
 

3. As was seen in ENGI 3424, complex numbers  z  can be represented in three 

completely equivalent ways:  the Cartesian form  x j y , the polar form 

 cos sinr r jr      or the exponential form 
j

r e


.    Any non-zero 

number  z  has exactly  n  distinct n
th

 roots, best found using the polar or 

exponential forms. 

 

Find the exact values of the three cube roots of 4 4 3z j  . 

Sketch  z  and its cube roots on an Argand diagram. 

 
 

4. For the curve whose equation in polar form is   2sec tanr   , 

    (a) Find the Cartesian form of the equation of the curve.  

    (b) Hence classify the curve [what type of curve is it?].  

    (c) Sketch the curve, labelling the points where 
3

, 0, and
4 4 4

  
   .  
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5. Sketch the curve whose equation in polar form is 2 4cos3r  .  

Include the following features:  

    (a) Sketch guide circle(s) for the maximum and minimum values of   r.  

    (b) Sketch guide lines for the distinct tangents to the curve at the pole.  

    (c) Indicate the range of values of      for which   r   is not real.  

    (d) Sketch the regions of the curve where   r < 0   in a different colour from the 

distinct regions of the curve where   r > 0.  

    (e) Label all distinct points on the curve where   r   attains its maximum and 

minimum values and specify a pair of polar coordinates (r, ) for each such point.  

 
 

6. Find all distinct points of intersection of the graphs whose equations in polar form 

are    cosr    and  1 2cosr   .  
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