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General Instructions 

 

o Reading Time- 5 minutes 

o Working Time – 2 hours 

o Write using a blue or black pen 

o Approved calculators may be used 

o A table of standard integrals is provided at 

the back of this paper. 

o All necessary working should be shown for 

every question. 

o Begin each question on a fresh sheet of 

paper. 

Total marks (84) 

o Attempt Questions 1-7 

o All questions are of equal value 
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Question 1  (12 Marks) Start a fresh sheet of paper.     Marks 
 

 

(a) Solve the inequality 2
5

24






x

x
     3 

     

( b)   Find   
 4

0

sin
lim

2x

x

x




                  2  

 

 

(c) Find the acute angle between the lines:  012  yx              2 

       45  xy  

 

(d) Differentiate     ln ( x2sin 1 )                  2 

 

 

(e) Find the Cartesian equation of the parabola given 2 tx   and 13 2  ty .     1 

 

(f)  Find the value of 
3

4

dxxtanxsec

π

π

, giving the answer in the simplest  

  exact form                              2 

 

 

     End of Question 1
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Question 2     (12 Marks)  Start a fresh sheet of paper.        Marks 

 

(a) i.  Prove that sin sec tan         1 

 ii. Hence solve sin sec 3   .      (0 ≤ θ ≤ 2π)    1 

 

 

(b) Use the process of mathematical induction to show that:    4 

 

    1 1
1 3 9 ................. 3 3 1

2

n n        

 

 

(c) i) Express xsin3xcos   in the form )x(cosR α  where R > 0 

   and  
2

0
π

α                       2 

 

 ii) Hence solve the equation xsin3xcos   = - 2 for π2x0                       1 

 

 

 

(d) From the top of a cliff an observer spots two ships out at sea. One is north 3 

east with an angle of depression of 6° while the other is south east with an  

angle of depression of 4°. If the two ships are 200 metres apart, find the  

height of the cliff, to the nearest metre. 

 

 

 

  

     End of Question 2 
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P 

Question 3  (12 Marks) Start a fresh sheet of paper.     Marks 

 

(a)          R              M                                      2   

                              4                                                                         

                             O                                          x 

                                5                                                  

 

 

 PT is a tangent to the circle, centre O. OM is perpendicular to the secant RQ.  

 Find the value of x. 

 

 

(b) If 







 

3

2
sin 1 and 








 

5

3
sin 1 , find the value of  sin (α + β)  3 

 

 

(c) Evaluate 2cos 4  x dx         2 

 

(d) Using the substitution u = x −2, evaluate 
 


4

3 2

2

2
dx

x

x
    3 

 

(e) Find the value of   1 + cos 
2 

x + cos 
4
 x + cos 

6
 x + ………….  (0 < x < 

2


) 2 

 

 

     End of Question 3 

 

 

8 

T 

Q 
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Question 4  (12 Marks) Start a fresh sheet of paper.     Marks 

 

                                                                                        B 

(a)                                              C 

 

 

                                                                                                                              N 

                                                    D                                                                        

 

                                                                                           A 

          

                                                     M 

ABCD is a cyclic quadrilateral. MAN is the tangent at A to the circle through  

A, B, C and D.  CA bisects BCD . 

 Copy the diagram. 

 Show that MAN  is parallel to  DB.                                                                            4 

 

 

 

(b) A first approximation to the solution of the equation 013 23  xx                      2  

 is 0·5. Use one application of Newton’s method to find a better  

 approximation. Give your answer correct to two decimal places. 

 

 

 

(c) Let P(2ap , 2ap
2
) and Q(2aq, 2aq

2
) be points on the parabola 

a

x
y

2

2

 .  6 

 i. Find the equation of the chord PQ. 

 ii. If PQ is a focal chord, find the relationship between p and q. 

 iii. Show that the locus of the midpoint of PQ is a parabola.  

 

 

     End of Question 4
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Question 5  (12 Marks) Start a fresh sheet of paper.     Marks 

 

(a) The polynomial 0154 23  xxx  has 3 roots, namely α, β and γ. 

  i.      Find the value of   α + β + γ      1 

    ii. Find the value of   αβγ      1 

  iii.       Find the equation of the polynomial with roots 2α, 2β and 2γ. 2 

 

 

(b) Consider the function 
x

1
x)x(f  for  1x  

 ( i ) Show that the function f ( x ) is increasing and the curve y = f ( x )  

  is concave up for all values of x > 1                   2 

  

 ( ii ) On the same diagram, sketch the graphs of y = f ( x ) and the  

  inverse function )x(fy 1 , showing the coordinates of the  

  end points and the equation of the asymptote.                2 

 

 ( iii ) Find the equation of the inverse function )x(fy 1 , in its  

  simplest form                     2 

  

 

(c) Given that 
dt

dx
v  , prove that 

2

2
2

2

1

dt

xd
v

dx

d









                                      2      

   

 

 

     End of Question 5
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Question 6  (12 Marks) Start a fresh sheet of paper.              Marks 

 

(a) Consider the polynomial 1kxkxx)x(P 23  , where k is a real  

 constant.  

 ( i ) Show that 1 is a root of the equation P ( x ) = 0                 1 

 

 ( ii ) Given that αα , 1, is a second root of P ( x ) = 0, show that  

  
α

1
 is also a root of the equation.                   1 

 

 ( iii ) Show that 12
α

1
α 2

2

2  kk                     2 

 

 

(b) Given P = 2000 + Ae
kt

, 

 

 i. Prove that it satisfies the equation  2000 Pk
dt

dP
   1 

 ii. Initially, P = 3000, and when t = 5, P = 8000. Use this information to  2 

  find the values of ‘A’ and ‘k’. 

 iii. How long does it take the value of ‘P’ to double and what is the rate of  3 

  change of ‘P’ at this time.  

 

 

(c) The two equal sides of an isosceles triangle are of length 6cm. If the angle  2 

 between them is increasing at the rate of 0·05 radians per second, find the rate 

 at which the area of the triangle is increasing when the angle between the equal  

 sides is 
6


 radians. 

 

     End of Question 6
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Question 7  (12 Marks) Start a fresh sheet of paper.              Marks 

 

a) A bomb is dropped from a helicopter hovering at a height of 800 metres.              8 

 At the same time a projectile is fired from a gun located on the ground  

 800 metres to the west of the point directly beneath the helicopter. The  

 intent is for the projectile to intercept the bomb at a height of exactly 400m. 

 (Use acceleration due to gravity = 10 m / s
2
 ) 

i. Show that the time taken for the bomb to fall to a height of 400m is  

  54 seconds. 

 ii. Derive the formula for the horizontal and vertical components of the 

  displacement of the projectile. 

 iii. Find the initial velocity and angle of inclination of the projectile if it  

  is to successfully intercept the bomb as intended. 

     

b) A particle moves so that its distance x centimetres from a fixed point O at time 4 

 t seconds is x = 8sin 3t. 

  i. Show that the particle is moving in simple harmonic motion. 

  ii. What is the period of the motion? 

iii. Find the velocity of the particle when it first reaches 4 centimetres  

 to the right of the origin. 

 

  

 

 

 

End of Examination 
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