ASSIGNMENT N08 (Parametric Differentiation)
1. Find  dy  for each pair
             dx

of parametric equations.

(a) y = t3 + t2
     x = t2 + t

(b)  y = 3  

             t

      x = t2 + t4

(c)  y = sin t

      x = cos t

(d)  y = tan t 

      x = sec t

(e)  y = 3 cot θ
     x = 4 cosec θ
(f)  y = e 3t

       x = loge 4t

(g)  y = sin (2t)

      x =  e 4t + 3

(h)  y = 4cos θ
      x = 5 sin θ
(i)  y = e √ t

      x = ln(2t + 4)
__________________________________
2.  Find the Cartesian equations of these curves.
(i.e. eliminate the parameter)

(a) y = t3
     x =  t + 2

(b)  y = 6 sin t

      x =  6 cos t

(c) y = tan t

      x = sec t

(d)  y = 3

            2t

       x = 6t

______________________
3.(a)  If y = x2 – 6x + 9 

       find the gradient at the   

       point (4, 1)

(b) Find the equation of the   

     tangent at (4, 1)

(c) Find the equation of the 

     normal at (4, 1)

4.(a) If y = 6t and x = 3t2
    find dy  at  t = 1 

           dx

(b)Find the equation of the    

    tangent at t = 1

(c) Find the equation of the   

     normal  at t = 1

______________________
5. A curve is defined parametrically as 

x = 2sin θ  and y = 2cos 2θ
Find 

(a)    dx      

        dθ 

(b)    dy     

        dθ

(c)      dy
          dx

(d) Find the equation of the 

     tangent at (1, 1)

     (hint : if x = 1 find θ )

ANSWERS N08
1. Find  dy  for each pair

             dx

of parametric equations.

(a) y = t3 + t2
     x = t2 + t    
                      dy = 3t2 + 2t
                      dx     2t + 1
(b)  y = 3  

             t

      x = t2 + t4    dy = -3t-2

                         dx    2t +4t3
(c)  y = sin t

      x = cos t     dy = -cot t

                         dx
(d)  y = tan t 

      x = sec t    dy = sec2t 
                           dx    secx tanx 
                            = sec t
                                    tan t

(e)  y = 3 cot θ        
     x = 4 cosec θ
              dy = -3cosec2θ
              dx    -4cosecθcotθ
                   = 3cosec θ 
                      4cot θ
(f)  y = e 3t

       x = loge 4t

dy  = 3e3t × t

dx
(g)  y = sin (2t)

      x =  e 4t + 3

dy = 2cos(2t)
dx    4e4t + 3
(h)  y = 4cos θ
      x = 5 sin θ
     dy = -4sinθ
     dx     5cosθ 

(i) y = e √t

      x = ln(2t + 4)

dy = (½ t -½e√t) × (2t + 4)
dx                      2
2.  Find the Cartesian equations of these curves.

(i.e. eliminate the parameter)

(a) y = t3
     x =  t + 2

t = x – 2 so y = (x – 2)3
(b)  y = 6 sin t

      x =  6 cos t

y/6 = sin t     x/6 = cos t
sin2t + cos2t = 1

y2 + x2 = 36

(c) y = tan t      x = sec t

   tan2t + 1 = sec2t
so  y2 + 1  = x2
(d)  y = 3              x = 6t
            2t

t = x     so     y = 3   =     9
     6                    2 x       x
                              6
3.(a)  If y = x2 – 6x + 9 

       find the gradient at the   

       point (4, 1)

dy = 2x – 6 = 8 – 6 = 2

dx
(b) Find the equation of the   

     tangent at (4, 1)

y = mx + c
1 = 2×4 + c
c = -7     so y = 2x - 7
(c) Find the equation of the 

     normal at (4, 1)

grad = - ½ 
y = mx + c

1 = - ½ ×4 + c

c = 3  so  y = - ½ x + 3 

4.(a) If y = 6t and x = 3t2
    find dy  at  t = 1 

           dx

dy  = 6  = 1   
dx     6t
(b)Find the equation of the    

    tangent at t = 1

x = 3  y = 6   m = 1

y = mx + c

6 = 1×3 + c 
c = 3 so  y = x + 3
(c) Find the equation of the   

     normal  at t = 1

m = -1
y = mx + c

6 = -1×3 + c
c = 9  so  y = -x + 9

5. A curve is defined parametrically as 

x = 2sin θ  and y = 2cos 2θ
Find 
(a)    dx      = 2cosθ
         dθ 

(b)    dy    = -4sin2θ
         dθ
(c)      dy = -4sin2θ
          dx      2cosθ
          = -4 (2sinθcosθ)
              2 cosθ

          = -4sinθ

(d) Find the equation of the 
     tangent at (1, 1)

     (hint : if x = 1 find θ )
If 2sinθ=1  θ = 300 or π/6
So dy = -4 × ½   = -2
      dx
y = mx + c
1 = -2 + c
c = 3  so   y = -2x + 3
