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1 (a) Differentiate 𝑦 = (3𝑥! − 1)"
!
" with respect to x.       [2] 

(b) Find the approximate change in y as x increases from √3 to √3 + p, where p is small.  [1] 

(c) Find the equation of the normal to the curve 𝑦 = (3𝑥! − 1)"
!
" at the point where x = √3. [3] 

 
 
 

2 Without using a calculator, express   
!√#	%	&'

!

√#()
   in the form of 𝑝√5 + 𝑞,  

             where p and q are integers.          [5] 

 

 

3 Find the values of k for which the equation (k – 1) x2 + kx – k = 0 has real distinct roots.  [4] 

 

 

4 Given that 4x4 – 12x3 – b2x2 – 7bx – 2 is exactly divisible by   2x + b, 

 (i) show that 3b2 + 7b2 – 4 = 0,         [2] 

 (ii) find the possible values of b.         [5] 

 

 

5 The points A and B have coordinates (p, 3) and (1, 4) respectively and the line L has equation 

 3x + y = 2. 

  
(a) Given that the gradient of AB is #

$
,  find the value of p.      [2] 

 
(b) Show that L is the perpendicular bisector of AB.       [3] 

 
 

(c) Given that C(q, –10) lies on L, find the value of q.      [1] 
 
 

(d) Find the area of triangle ABC.         [2] 
 
 

 



6  Show that 

(a) 
*+,-*.%*+/.

,01.
= )

)	(*+,.
.         [4] 

(b)  (1 +	sec 𝜃)	(cosec 𝜃 −	cot 𝜃) = tan 𝜃.       [4] 

 

 

7  Solve  6 sin2 x – 13 cos x = 1  for 0° < x < 360°.      [4] 

 

 

8 Solve. 

(a)   1 + lg (8 – x) = lg (3x + 2)         [4]
    

(b)  log%(3𝑦! − 10) = 2 log% 𝑦 − 1) +	
#
!
        [5] 

 

 

9 

 

 
The diagram shows a sector, AOB, of a circle centre O, radius 12 cm. 
Angle AOB = 0.9 radians. 
The point C lies on OA such that OC = CB. 

 
(a) Show that OC = 9.65 cm correct to 3 significant figures.     [2] 
(b) Find the perimeter of the shaded region.        [3] 
(c) Calculate the area of the shaded region.        [3] 

 
 



10 
 
 
 
 
 
 
 
 
 
 
 
 
OPQR is a parallelogram. 
O is the origin. 𝑂𝑃>>>>>⃗ = 𝐩 and 𝑂𝑅>>>>>⃗ = 𝐫. 
M is the midpoint of PQ and L is on OR such that OL : LR = 2 : 1. 
 
The line PL is extended to the point S. 
 

(a) Find, in terms of p and r, in their simplest forms, 
 

(i) 𝑂𝑄>>>>>>⃗ ,                    [1] 

(ii) 𝑃𝑅>>>>>⃗ ,                               [1] 

(iii) 𝑃𝐿>>>>⃗ ,                    [2] 

(iv) The position vector of M.                   [1] 

 
(b) PLS is a straight line and PS = $

!
PL. 

Find, in terms of p and/or r, in their simplest forms, 
 
(i) 𝑃𝑆>>>>⃗ ,                    [1] 

 
(ii) 𝑄𝑆>>>>>⃗                    [1] 

 

 

 

 

 

 

 

 



11 CHOOSE/ANSWER ONLY ONE. 

 EITHER 

 It is given that 𝑦	 = 	 (𝑥! 	+ 	1)	(2𝑥	– 	3)
!
# . 

(a) Show that  23
24
= 54!	(	64	(	)

(84%&)
"
!
	, where P and Q are integers.     [5] 

(b)  Hence find the equation of the normal to the curve 𝑦	 = 	 (𝑥! 	+ 	1)	(2𝑥	– 	3)
!
# at the point 

x = 2, giving your answer in the form ax + by + c = 0, where a, b, and c are integers.  [4] 

 

 

 OR 

A closed cylinder has base radius r, height h and volume V. It is given that the total surface area of 
the cylinder is 600𝜋 and that V, r and h can vary. 

(a) Show that V = 300𝜋𝑟 − 𝜋𝑟$.         [3] 
(b) Find the stationary value of V and determine its nature.      [5] 
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