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Marks Available : 30
Question 1
( i ) Show that

    
 cos x 

 1 − sin x 
+

1 − sin x 
 cos x 

= k sec x  x ≠
 nπ 
 2 

,  n ∈ Z

where k is a constant to be found

[ 4 marks ]

( ii ) Hence explain why the equation
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= 0.8

has no real solutions

[ 2 marks ]



Question 2

     x = 6 sin t y = 5 cos 2tA curve has parametric equations

    y = a x2 + bx + cFind the Cartesian equation of the curve in the form

where a, b and c are real number constants.

[ 4 marks ]

Question 3
The function f is defined by

f (x) =
 6x 

 2x + 3 
 x ∈ R,  x ≥ 0

Show that

f f (x) =
 4x 

 2x + 1 

[ 4 marks ]



Question 4
The gradient of a curve at any point (x, y) on the curve is directly proportional
to the product of x and y. The curve passes through the point (1, 1) and at this
point the gradient of the curve is 4.

Form a differential equation in x and y and solve this equation to express y in
terms of x

[ 8 marks ]



Question 5

y = tan x  sec16 x
This question is about finding the integral of y in two different ways.

( i ) Use the fact that

∫  y dx = ∫  (sec x  tan x )  (sec x) 15 dx

and “the chain rule backwards” to determine an algebraic answer for
the integration

[ 4 marks ]

( ii ) Show that

∫  y dx = (− 1) ∫  (− sin x )  (cos x)− 17 dx

and hence, by means of “the chain rule backwards”, determine an
algebraic answer for the integration. Manipulate your anwers to
show that it is the same as that obtained in part (i).

[ 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


