
Answers to Worksheet on Parametrics and Calculus 
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    (b) A horizontal tangent occurs when
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 0  so a horizontal tangent 

          occurs when   2t  4  0  which is at t= 2.  When  t = 2, x = 7 and y =  4 so a horizontal 

          tangent occurs at the point
 
7, 4 .  A vertical tangent occurs when 
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Since 1 0 , there is no point of vertical tangency on this curve. 
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(b) A horizontal tangent occurs when 
  

dy

dt
 0 and 

dx

dt
 0  so a horizontal tangent occurs when      

  3t2  3 0  which is at  t  1 .  When t = 1 , x = 1 and y =   2, and when 

            t  1, x = 3 and y = 2 so a horizontal tangent occurs at the points 
 
1, 2  and  3, 2  
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     (b) A horizontal tangent occurs when 
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 , x = 3 and y = 3, and when 
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, x = 3 and y =  5  so a horizontal tangent occurs at the points

 
3, 3  and  3, 5 .   

         A vertical tangent occurs when 
  

dx

dt
 0 and 

dy

dt
 0  so a vertical tangent occurs when  

           2sint  0 so t  0 and  .  When 0,t    x  5 and  y  1and when   t   , x 1 and  y  1 

          so a vertical tangent occurs at the points
 
5, 1  and  1, 1 . 
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