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Section A (52 marks) 
 

Answer all questions in this section. 
 
1 It is given that 𝑥 − 2	is a factor of the polynomial	f(𝑥) = 𝑥) + 2𝑥+ − 5𝑥 + 𝑘, 

where k is a constant. 
 
 (a) Find the numerical value of k.      [2] 
      
 
 (b) Hence, factorise f(𝑥)completely.      [3] 
     
 
2 Find the gradient of the straight line through the points (−5,−2)  and (7, 6). [2]  
 
 
3 Solve the pair of simultaneous equations. 
 
  2𝑥 + 𝑦	 = 1 
 
  4𝑥+ − 𝑦+ 	= 13        [5] 
       
 
4 Write down, in ascending powers of x, the first 3 terms of the expansion of 

 (2 − 𝑥)3.           [4] 
          
 
5 (a) Functions f and g are defined by  
 
  𝑓 ∶ 			𝑥 → 89:

;
, 𝑥	 ∈ R   and 

 
g ∶ 			𝑥 → 		2𝑥 − 1, 𝑥	 ∈ 		R.   

 
 
  Find an expression for  
 

(i) 𝑓	g(𝑥)																																																																																																															[2] 
 
 
  (ii) 𝑓	?:(𝑥)																																																																																																													[2] 
 
 
             (b) Evaluate g𝑓	?:(2)																																																																																																								[2] 
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6 A particle starts from a point O and moves in a straight line so that its  

displacement, S metres from O, in t seconds after leaving O, is given  
by 𝑆	 = 	𝑡	(𝑡 − 6)+. 

 
(a) Obtain an expression for the velocity of the particle in terms of t.  [3] 

 
 
6 (b) (i) Hence, determine the value of t when the particle first  

comes to instantaneous rest.      [3] 
  

 
  (ii) Find the acceleration of the particle at the instant in b(i).  [1] 
 
 
7 The fourth term of a geometric progression is 6 and the seventh term is 

 −48. 
 
 Calculate the 
 
 (a) common ratio and the first term,      [4]  
 

(b) sum of the first eleven terms.       [2] 
 

 
 
8 (a) An arithmetic progression has 14 terms. The sum of the odd terms (i.e. 1st, 3rd, 5th,     
                        etc.) is 40 and the sum of the even terms (i.e. 2nd, 4th, 6th, etc.) is 161. 

Find the first term and the common ratio.     [5] 
       

  
(b) Prove the following identity 
 
 𝑐𝑜𝑡+𝜃 − 𝑐𝑜𝑠+𝜃 ≡ 𝑐𝑜𝑡+𝜃		𝑐𝑜𝑠+𝜃      [2] 

    
  

9 (a) Differentiate with respect to x      
 

(i) x sin x         [2] 
        

 
(ii) 𝑒+?8         [1]  
 

  (iii) tan x         [2]  
 
 (b) Find the equation of the tangent to the curve 
 

  𝑦+ − 8𝑥 − 2𝑦 + 13 = 0, at the point (2;3).     [5] 
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Section B (48 marks) 
 

Answer any four questions in this section. 
 

Each question carries 12 marks 
 
10 (a) (i) Find the area of the region enclosed by the curve  𝑦 = 	 :+

8
, 

   the  x - axis and the lines 𝑥	 = 	1  and 	𝑥	 = 	3.   [3] 
  
   

(ii) The area of the region enclosed by the curve 𝑦 = 	 :+
8
, the 

   axes and the lines 𝑥	 = 	2 and 𝑥	 = 	𝑎, where 𝑎	 > 	2, is 3,6  
square units.         
 
Find the value of a.       [3] 

      
 

 (b) Fig.10.1 shows the curve 𝑦	 = 	4√x,  and the line OA, where  
O	(0,0)	and A	(4,8).     

 

 
      Fig.10.1 
 

Find the volume, in terms of 𝜋, when the shaded region is rotated  
through 360° about the x – axis.      [6] 

      
 
 

O

A 

y

x

y = 4  x
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11 (a) (i) Show that the curve 𝑦 = 𝑥) − 2𝑥+ + 𝑥  has a stationary point  

at 𝑥	 = 	1.        [4] 
      
 (ii) Hence, determine the nature of the stationary point.   [1] 

 
 (b) The parametric equations of a curve are 
 

 𝑥	 = 	𝑡 − 𝑒?+X,	  𝑦	 = 𝑡 + 𝑒?+X,	   
  
(𝐢)								Find		 𝑑𝑦𝑑𝑥 , in	terms	of	𝑡.      [3] 
      
  
(ii) Hence, find the exact value of t, for which the gradient of the  

curve is zero.        [4] 
       

 
12 (a) Solve the equation 3𝑥) + 7𝑥+ − 22𝑥 − 8 = 0, giving	answers	in 
  exact form.         [6] 
       
 

(b) Given that, for all values of x, 	2𝑥) + 3𝑥+ − 14𝑥 − 5 is identical to 
 
  (A𝑥 + B)(𝑥 + 3)(𝑥 + 1) + C.    
 

Evaluate A, B and C.        [6] 
       

 
 

13 (a) The function 𝑔(𝑥) = 		 i
8
+ 𝑘  is such that 

 
 𝑔(−1) 	= 1 :

+
 and 		𝑔(2) = 9 

 
(i) State the value of x for which 𝑔(𝑥) is undefined.   [1] 

  
 
  (ii) Find the value of h and the value of k,    [4] 
   
 
  (iii) Evaluate 𝑔?:(8).       [3] 
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13 (b) Given that 

  

		𝑓:				𝑥 → 3𝑥 + 5		and		𝑔: 𝑥 →
8
𝑥 , for	𝑥	 ≠ 	0,			 

  
express	in simplest form 

 
  (i) 𝑓	g	(𝑥),       [2]  
       
 
  (ii) g+(𝑥).        [2]  
       
 
14 A rectangular cake box is open at the top and is made of thin cardboard.  The  

volume of the box is 500 cm3.  The base of the box is a square with sides of  
length x cm. 

 
(a) Show that area, A cm2, of cardboard used to make such an open  

box, is given by the formula   
 

A			 = 			 𝑥+ + +	nnn
8
	       [4] 

 
 

(b) (i) Given that x varies, find the value of x for which 𝒅𝑨
𝒅𝒙
	= 0.  [3]  

 
(ii) Find the height of the box when x has this value in (i).  [2] 

  
 (c) The radius of a circular disc is increasing at a constant rate of  

0,05 cm/sec.   
 
Find the rate at which the area is increasing when the radius is 20 cm. [3] 

 
 
15 (a) (i) Express 3 Sin	𝜃 − Cos	𝜃 in the form R	Sin(𝜃−∝) for 
   0 <	∝	< 90°.        [4] 
   
  (ii) Hence or otherwise solve the equation 
 

3	Sin	𝜃 − Cos	𝜃 = 2 for which 0° < 𝜃 < 360°.   [4] 
   

 (b) By first expanding Cos (2A + 2A),   
 

Show that Cos	4	𝐀	 = 				1 − 8	Sin+𝐀 + 8	Sin;𝐀.     [4]  
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