PARAMETRIC EQUATIONS EXERCISE.
(a) Find x and y values on the graph given parametrically as  x = t2 – 4t  and  y = t2 – 2t
     for the following values of t:

	t
	0
	1
	2
	3
	4
	5
	-1
	-2
	-3
	-4
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 (b) Draw the graph on the axes below:


This graph is a
parabola 
Write down the

Axis of Symmetry.


(c) Find   (i)   dy    =                               (ii)    dx =                           (iii)  dy =
                      dt                                                dt                                       dx           
(d) Find the value of  t  where   dy  = 0   and the coordinates of corresponding point on the curve.                                                                                                       
                                                   dx
(e) Find the value of  t  where the tangent would be vertical and find the coordinates of 

     corresponding point on the curve.
(f) Find the value of  t  where the tangent would have a gradient of 2 , find the equation of the 

    tangent at this point and draw it on the above curve.
(g) Find the equation of the normal when t = -1 and draw it on the above curve.                

PARAMETRIC EQUATIONS EXERCISE        ANSWERS.
 (a) Find x and y values on the graph given parametrically as  x = t2 – 4t  and  y = t2 – 2t
     for the following values of t:

	t
	0
	1
	2
	3
	4
	5
	-1
	-2
	-3
	

	x
	0
	-3
	-4
	-3
	0
	5
	5
	12
	21
	

	y
	0
	-1
	0
	3
	8
	15
	3
	8
	15
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


 (b) Draw the graph on the axes below:



This graph is a

parabola 

Write down and 

draw the

Axis of Symmetry.

     y = x + 3



(c) Find   (i)   dy    =     2t – 2                  (ii)   dx =  2t - 4                (iii)  dy =   2t – 2  =  t – 1 

                      dt                                                dt                                       dx      2t - 4       t – 2  

(d) Find the value of  t  where   dy  = 0   and the coordinates of corresponding point on the curve.                                                                                                       

                                                   dx

        t – 1   = 0      so    t = 1       and    x = -3 ,   y = -1 

        t – 2  

(e) Find the value of  t  where the tangent would be vertical and find the coordinates of 

     corresponding point on the curve.

  If  gradient is vertical  then       t – 1   = (  so  t = 2     and  x = -4 ,  y = 0
                                                       t – 2  

(f) Find the value of  t  where the tangent would have a gradient of 2 , find the equation of the 

    tangent at this point and draw it on the above curve.

      t – 1   = 2  so    t – 1 = 2(t – 2)     

      t – 2                  t – 1 = 2t – 4     

                              so  t   = 3    ,  x = -3 , y = 3 

Tangent is  y = mx + c                                                                                                       
                   3  = 2×-3 + c

                   9 = c                          Equ of Tan is   y = 2x + 9 

(g) Find the equation of the normal when t = -1 and draw it on the above curve.     
    t = -1,  x = 5, y = 3 ,                                    equ is    y = mx + c   so  3 = -3×5 + c   and c = 10.5

    dy = 2  so grad of normal = -3                                                                   2                                                                          

    dx    3                                      2                         Normal is y = -3 x + 10.5

                                                                                                        2
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