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DIRECTIONS TO CANDIDATES: 
 
 Start each question on a new page. 
 Show all relevant working. 
 Use black or blue pen. 
 NO liquid paper is to be used. 
 Approved Maths aids and calculators may be used. 

 
 



QUESTION 1 [12 marks]  Marks 
 
(a) Evaluate, correct to three significant figures  2 

3.5ଶ

1.8ଶ െ √145
 

 
(b) Find integers ܽ  and ܾsuch                 2 

            ൫2√5 െ 1൯
ଶ

ൌ ܽ√5 ൅ ܾ.    
 

(c) Solve  
ଶ௫ିଵ

ଷ
െ ଵିଷ௫

ହ
ൌ 2                                                                                    2 

 
(d)   Find the primitive function of 3ݔ ൅ sin               3                                       ݔ3
   
(e) Find the value of ݔ for which 
ݔ2|  െ 1| ൐ 5                         2 
 
(f) Factorise        9ݔଶ െ 16             1 
 
 
 
 
 
 
QUESTION 2 [12 marks] 
 
(a) Differentiate   

(i) ݔଶ. cos  2  ݔ
                                                

(ii) 
ସି௫

ୱ୧୬ ௫
  2 

 
 

(b) Solve 2 cos ݔ ൅ 1 ൌ 0  for  0 ൑ ݔ ൑            2                          ߨ2
      
(c) Evaluate   2 

න secଶ ݔ݀ ݔ3

గ
ଽ

గ
ଵଶ

 

 
(d)  
  
 
 
          Not to Scale 
 
 
    If the area of this triangle is 6ܿ݉ଶ, find the exact value of  3                          .ݔ 
      
 (e)      Sketch the curve of ݕ ൌ tan for 0   ݔ ൑ ݔ ൑ 1  ߨ


3
 

3cm

x



QUESTION 3 [12 marks]       Marks 
 
(a) Given points ܣሺെ3,1ሻ  and  ܤሺ2, െ3ሻ.  
 Point ܣ lies on the line  ݈: ݔ4 െ ݕ3 ൅ 15 ൌ 0 and  
 Point ܤ lies on the line k  given by the equation 4ݔ ൅ ݕ െ 5 ൌ 0. 

  

 
(i) Show that the point ܥ, the point of intersection of the lines ݈ and ݇, 

must lie on the ݕ െ  2  .ݏ݅ݔܽ
 

(ii) Find the gradient of the line 1                                     ܤܣ 
 

(iii) Find the equation of AB  2 
 

(iv) Find the perpendicular distance from point ܥ to the line 2               ܤܣ 
 

(v) Find the area of ∆2                                                                         .ܥܤܣ 
 

(b) Find the equation of the tangent to the curve ݕ ൌ ሺݔ െ 1ሻሺݔ ൅ 5ሻ at   3 
the point where ݔ ൌ 0 

 
QUESTION 4 [12 marks]        
 
(a)  

 
ܥܣܤס is a sector with ܥܤܣ  ൌ గ

ଷ
 and ܥܣ ൌ ܤܣ ൌ 9ܿ݉ 

(i) Calculate the area of sector ABC  1 
 

(ii) Calculate the area of the shaded region  3 
 

(b) Find the equation of the parabola with vertex ሺ1,4ሻ and focus  ሺ1, െ2ሻ.  3 
 

(c) The tangent to the curve ݕ ൌ cos  at point ܲ has a slope of ݔ
ଵ

ଶ
  for 0 ൑ ݔ ൑ ଷగ

ଶ
 

Find the coordinates of the point ܲ.  3 
 

(d) Given ݕ ൌ ସݔ െ  Is the function even or odd or neither?  Justify your .ݔ
answer.  2 
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QUESTION 5 [12 marks]       Marks 
 
(a)  

 
Δܥܤܣ is isosceles where ܤܣ ൌ  3  .ܥܣ
ܦܤܣס such that ܥܣ lies on ܦ ൌ ܦܤ and also ܥܤܦס3 ൌ  .ܥܤ
Find the value of ݔ, giving reasons. 
 

(b) The graph below can be represented by an equation in the form ݕ ൌ acos  2  .ݔ݊
Find the values of ܽ and ݊. 

 
 

(c)  

 
An observer is standing at point ܱ and sees a plane at ܲ 750݉ from ܱ.  4 
8 seconds later the plane is sighted at ܳ, 3000݉ from ܱ. 
The angles of elevation of ܲ and ܳ from ܱ are 73° and  7° respectively. 
Find the speed of the plane.   
 

(d) (i) Differentiate ݕ ൌ ሺ3ݔଶ െ 7ሻଵ଴  1 
 
(ii) Hence find ׬ ଶݔሺ3ݔ െ 7ሻଽ ݀2  ݔ 
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QUESTION 6 [12 marks]       Marks 
 
(a) (i)  Graph  2 

ݕ ൌ ቐെ
3

ݔ െ 1
ݔ ݎ݋݂ ൏ 0

ଶݔ  ൅ 3 ݔ ݎ݋݂ ൒ 0
 

 

(ii)  Find ݂ሺെ2ሻ ൅ ݂ሺ2ሻ  1 
 

(iii) Find ݂ሺܽଶሻ  1 
 

(b) Find the values of k for which the quadratic equation 2ݔଶ െ ݔ݇ ൅ ݇ ൌ 0 has 
real roots  3 
 

(c) Use Simpson’s rule with five function values to approximate the volume 

generated by ݕ ൌ sin ݔ rotated around ݔ െ ݔ between ݏ݅ݔܽ ൌ 0 and ݔ ൌ గ

ଶ
  3 

  
(d) Find ׬ 5 cos °ݔ  2  ݔ݀

 

QUESTION 7 [12 marks]        
 

(a)  

 
(i) Show that ݕ ൌ cos ݕ and ݔ2 ൌ sin ݔ meet at the point where ݔ ൌ గ

଺
  2 

 Hence, write down the value of ݔ at ܤ. 
 

(ii) Redraw the diagram in your booklet and shade the region bounded only   
 by these two curves in between ݔ ൌ గ

଺
 and ݔ ൌ గ

ଶ
  1 

 

(iii)   Find the exact area of the shaded region shown in part (ii)  3 
 

(b) The point ܲሺݔ,  ሺ3,9ሻ is alwaysܣ ሻ moves so it's distance from the pointݕ
twice the distance from the point ܤሺ6,6ሻ 
 

(i) Find the locus of the point ܲ  2 
 

(ii) Show that the locus in part (i) is a circle.  2 
State its centre and radius. 
 

(c) Evaluate  2 

෍ሺ3ݔ െ 5ሻ

ଵ଴

௫ୀଶ

 

 

y

x 
2

 

y=cos2x y=sinx
1

B
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QUESTION 8 [12 marks]       Marks 
 
(a) Find the area bounded by ݔ ൌ ଶݕ െ ݕ2 െ 3  and the ݕ െ  3  ݏ݅ݔܽ

 
(b)  

 
 

(i) Find the coordinates of C  2 
 

(ii)  Find the exact volume when the shaded area is rotated around the ݕ െ  4   .ݏ݅ݔܽ
 

(c)  

 
Given, ܦܥ ,ܦܧ//ܥܣ ൌ 4ܿ݉, ܤܦ ൌ 12ܿ݉ and ܧܣ ൌ 8ܿ݉ 
 
(i) Prove that Δܣܤܥ///Δ2  ܧܤܦ 
 
(ii) Hence or otherwise, calculate the length of 1  ܤܧ 
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QUESTION 9 [12 marks]       Marks 
 
(a) (i) Prove that secଶ ߠ െ 2 tan ߠ ൌ ሺtan ߠ െ 1ሻ૛   2 

 
(ii)  Hence or otherwise solve 
 secଶ ߠ െ 2 tan ߠ ൌ 0  for 0 ൑ ߠ ൑  2  ߨ2
 

(b) Consider the geometric series 
3 െ ݔ6 ൅ ଶݔ12 െ .ଷ൅ݔ24 .. 

 
(i) For what values of ݔ does this series have a limiting sum?  2 

 
(ii) If the limiting sum of the series is 2.5, find the value of 2  ݔ 

 
(c) The parabola is given by equation 2ݕ ൌ ଶݔ െ  ݔ8

Find: 
(i) The coordinates of the vertex  1 

 
(ii) The focal length  1 

 
(iii) The focus  1 

 
(iv) The equation of the directrix  1 

 

 



QUESTION 10 [12 marks]       Marks 
(a) Given that ݂ሺݔሻ ൌ ଶ√10ݔ െ  ݔ

(i) Show that ݂ᇱሺݔሻ ൌ ହ௫ሺ଼ି௫ሻ

ଶ√ଵ଴ି௫
  2 

 
(ii) State the domain of the function  1 

 

(iii) Find all the stationary points on the curve ݕ ൌ ଶ√10ݔ െ  and ݔ
determine their nature.  3 
   

(b) A cylinder is to be made to fit inside a sphere of radius ݎ ܿ݉, as shown 

 
(c)  

Let  ܴ ൌ radius of cylinder and ݔ be the distance of the base of the cylinder 
from the centre of the sphere as shown. 
 
(i) Find an expression for the radius of the cylinder ሺܴሻ in terms of ݎ and 1  ݔ 

 
(ii) Show that the volume, ܸ, of the cylinder is given by ܸ ൌ ଶݎሺݔߨ2 െ  ଶሻ  2ݔ

 
(iii) Find in terms of ݎ, the maximum volume of the cylinder. Leave your 

answer in exact form.  3 
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