
6.2 Answers
A-Level Pure Mathematics : Year 2

Differentiation IV
Answer 1

  x = 4 sin3 t ⇒
 dx 
 dt 

= 12 sin2 t cos t( a )

    y = cos 2t  ⇒
 dy 
 dt 

= − 2 sin 2t ⇒
 dy 
 dt 

= − 4 sin t cos t

 dy 
 dx 

=
 dy 
 dt 

×
 dt 
 dx 

=
− 4 sin t cos t 
12 sin2 t cos t 

= − 
 1 

 3 sin t 
[ 4 marks ]

   t =
 π 
 6 

( b ) When

    x = 4 sin3(  π 
 6 ) ⇒ x = 4 × (  1 

 2 )
3

⇒ x =
 1 
 2 

    y =  cos (  π 
 3 )    ⇒ y =

 1 
 2 

    
 dy 
 dx 

= − 
 1 

 3 sin (  π 
 6 )  

⇒
 dy 
 dx 

= − 
 1 
 3 

×
 2 
 1 

⇒
 dy 
 dx 

= − 
 2 
 3 

  
 3 
 2 

For the normal, the gradient will be

y = mx + c

 1 
 2 

=
 3 
 2 

×
 1 
 2 

+ c

c = − 
 1 
 4 

∴    y =
 3 
 2 

 x −
 1 
 4 

 Normal's equation is

[ 4 marks ]



Answer 2

x = tan2 t ⇒
 dx 
 dt 

= 2 tan t sec2 t( a )

    y = sin t      ⇒
 dy 
 dt 

= cos t

 dy 
 dx 

=
 dy 
 dt 

×
 dt 
 dx 

=
 cos t 

 2 tan t sec2 t 

=
 cos t cos t cos2 t 

 2 sin t

=
 cos4 t 
 2 sin t 

 ∴ k = 4

[ 3 marks ]

  sin (  π 
 4 ) = cos (  π 

 4 )     ( b ) As the gradient will be

 1 
 2 

× (   2  
 2 )3 =

 1 
 2 

×
 2  2  

 8 

=
  2  

8 
[ 3 marks ]

  cot2 t + 1 = csc2 t( c ) METHOD 1     

sin t = y        tan2 t = x

 1 
 sin t 

=
 1 
 y 

  
 1 

 tan2 t 
=

 1 
 x 

csc t =
 1 
 y 

      cot2 t =
 1 
 x 

csc2 t =
 1 
 y2 

∴ 
 1 
 x 

+ 1 =
 1 
 y2 

 1 + x 
 x 

=
 1 
 y2 

y2 =
 x 

 1 + x 
[ 4 marks ]



( c ) METHOD 2 (Harry Marshall's solution)

y = sin t ⇒ y2 = sin2 t            sin2 t = y2 so

         y2 = 1 − cos2 t  cos2 t = 1 − y2so  

x = tan2 t

=
 sin2 t 
 cos2 t 

=
 y2 

 1 − y2 

x ( 1 − y2 ) = y2

x − x y2 = y2

y2 + x y2 = x

y2 ( 1 + x ) = x

y2 =
 x 

 1 + x 
[ 4 marks ]



Answer 3

x = 2 cos 2t  ⇒
 dx 
 dt 

= − 4 sin 2t = − 8 sin t cos t( a )

    y = 6 sin t      ⇒
 dy 
 dt 

= 6 cos t

 dy 
 dx 

=
 dy 
 dt 

×
 dt 
 dx 

=
 6 cos t 

− 8 sin t cos t 

= − 
 3 

 4 sin t 

     t =
 π 
 3 

   
 dy 
 dx 

= − 
 3 

 4 sin (  π 
 3 )  

              When

= − 
 3 × 2 
 4  3  

= − 
 3 

 2  3  
×

  3   
  3  

= − 
  3  

 2 
[ 4 marks ]

           x = 2 cos2 t − 2 sin2 t( b )

= 2 ( 1 − sin2 t ) − 2 sin2 t    

= 2 − 4 sin2 t

= 2 − 4(  y 
 6 )

2

4(  y 
 6 )

2
= 2 − x

 y2 
 9 

= 2 − x

y2 = 9( 2 − x )

y = 3  2 − x 
No     as the graph provided shows the other branch is not present−   
for the given domain of t

[ 4 marks ]

This document is a part of a Mathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use

In October 2020, Shrewsbury School was voted “Independent School of the Year 2020”
© 2025 Number Wonder

Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com


