
QUESTION 1.  Start on a new page  
 
       (a)    Find the value of   2e   correct to 2 significant figures. 2 
 
 

(b) Factorise  23 2  xx . 2 
          
 

(c) Find the value(s) of x  for which    512 x . 2 

 

(d)  Simplify     
1

1

2

1




x
. 2 

 
 

(e)  If     
2416

1820
 =  3a      find the value of  a . 2 

 
 

(f)  If       and      are the roots of the equation   362  xx =0 
 

         evaluate   22  . 2 
                              
 
QUESTION 2.  Start on a new page. 
        

(a) Differentiate : 
 
 

       (i)        8)2( xe  2 
          
 

       (ii)        
x

x

cos

1
 2 

          
 

(b) Find: 
         
 

       (i)    dxx
3

0

4sin



 3 

         
 

       (ii)    dx
x

x


 21
 3 

 
 
        (c)     Solve       2log5log2 33  x  2 

 
 



QUESTION 3.    Start on a new page. 
 
        (a)     A ship sails 50 km from port A to port B on a bearing of 063 . It then sails 130 km from port        
B to port C on a bearing of 296 .   

A
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C
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  (i)       Show (with working ) ABC = 53  1 
 

(ii) Find AC to the nearest kilometre. 2 
 
 

 (b) 

x

y
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           (i)   Using the diagram above find the gradient of AB.       1 
 

           (ii)   Show that the distance AB is  52 units. 1 
 
            (iii)   Show that the equation of the line ,l  through C parallel to AB is  022  yx . 2 
 
            (iv)    Find the co-ordinates of the point D where l  cuts the x  axis. 1 
 

            (v)     Show that the perpendicular distance from A to the line l  is 
5

6
 units. 1 

 
            (vi)    If the area of the trapezium is 18  2units find the co-ordinates of the point E. 3 
 
 
      



QUESTION 4.  Start on a new page.  
 
            (a)     For what value(s) of k  does the equation   012)2(2  kxkx    have  
                      real roots. 3 
 
            (b)     Let    3)4()(  xxxf .  
               
             (i)     Show that    )1()4(4)( 2|  xxxf . 2  
 
             (ii)     Find the co-ordinates of the stationary points and determine their nature. 3 
 
             (iii)     If     )4)(2(12)(||  xxxf      find the points of inflexion on the curve. 2 
 
              (iv)    Sketch the curve    )(xfy      showing intercepts, stationary points and points  
 
                        of inflexion. 2 
 
      QUESTION 5.  Start on a new page. 
 
 

(a) (i)          Find the probability that in a family of 4 children 2 are boys and 2 are girls. 
(You may wish to draw a tree diagram). 
 2 
 
(ii) Two women each have had 4 children. What is the probability that neither 
woman has 2 boys and 2 girls? 
 2 

(b)        The shape of a glass is formed by rotating the curve    12 2  xy    about the y axis 
 
             from  1y   to  3y . 

x

y

-1

3

 
           Find the volume of the glass. 3 
 

        (c)     In  1990  a farmer harvested 900   tonnes of wheat. This amount increased by 4% 
 

each year. 
 
(i)     How much was harvested in the year 2000? 2 
 
(ii)    How much was harvested from 1990 to 2000? 3 

 
 



   QUESTION 6.   Start on a new page. 
 
              (a)      (i)     Show that      coscotsin   1 
 
                         (ii)    Hence solve      seccotsincos27   3 
     

              (b)       (i)     If  xy sin    complete the table. 1 
 

x 0 0.5 1 1.5 2 

y     0.95 

  

  (ii)    Hence evaluate        dxx
2

0

sin       using Simpson’s rule with   

         5  function values. 3  
 
                (c)                The graph shows the velocity- time graph of an object as it moves  
                                         
           along the x  axis in 10 seconds. 

y

x3 6 10

 
 
 

(i) When does the object come to rest? 1 
 
                               (ii)        When is the acceleration of the object the greatest? 1 
 
                                (iii)       What does the shaded region represent? 1 
 

                       (iv)       At approximately what time will the object return to it’s starting 
 
point? 1 

 
                QUESTION 7.   Start on a new page. 
   

                                   (a)           The graph of   
4

9
2x

y     is drawn below. The tangent to the curve 

    
                                 at A(6,0) is also drawn 
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(i) Show that the equation of the tangent to the curve at A is given by 
 
                                          183  xy . 2 
 

                              (ii)        What are the co-ordinates of the focus of the parabola  
4

9
2x

y  ? 2 

 
(iii)       Find the area of the shaded region. 4 

 

A

C
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E F

GH

1 unit 
 

 
(b) In the diagram above the largest square has sides 1 unit. This pattern of squares  

 

has consecutive squares whose dimensions are  
4

3
   that of the previous square. 

For example square ABCD has side lengths of  
4

3
 of a unit. 

 
(i)       What is the area of square EFGH? 1 
 
(ii)      What is the sum of the area of all the squares if this pattern continued 
 



            indefinitely? 3 
 
 
      QUESTION 8.   Start on a new page. 
 

A B

CD

X

Y

 
(a) ABCD is a rhombus. X and Y lie on AD and BC  such XCAD and AYBC. 

 
(i)    Prove  ABC DXC. 2 
 

(ii) If the side length of the rhombus is 10 cm and DAB= 120 , find the 
 

length of the diagonal AC. 2 
 
 
                              (iii)      Find the area of the rectangle AYCX. 2 
                             

(b) The rate (R) at which green house gases are released into the atmosphere from 
 

a town in tonnes/hour is given by:     R = 20 +
2)1(

100

t
,   where t  is in hours. 

 
(i) At what rate are the green house gases released initially? 1 

 
(ii) What is the rate at which green house gases are released as time increases       

 
indefinitely? 1 

                         
                           (iii)      Without using calculus draw a graph of R as a function of time. 1 
 
                           (iv)       How much gas was released into the atmosphere in the first 2 hours? 3 
 
 
  QUESTION 9.    Start on a new page. 

 
(a) Two sectors make up a company logo. 



A

B

C

D

E

x

 
 
                         Both sectors have centre A , AB=CD,  AB= x  and  AC bisects BAE.  
              
                         Let  BAC= . 
 

                         (i)    If the area of the logo is  8  2units   show that:    
25

16

x

   2 

 
(ii)   Show that the perimeter (P) of the logo is given by   
 

                     P = 
x

x
5

48
4


  2 

 
(iii)   Find the value of x   which makes the perimeter of the logo a minimum. 3 
 

              
            (b)          (i)   Sketch the curve     xforxy 2cos31 . 3 
 
                           (ii)   If   kx  12cos3   has 3  solutions in the given domain, find the  
                                   
                            value of k . 2 
 
 
 
 
   QUESTION 10.   Start on a new page. 
 

         (a)          (i)    Show that the derivative of     
1

1log



x

x
e

    is   
)1)(1(

2

 xx
 2 

 

                       (ii)    Show  that   
)1)(1(

1
)(




xx
xf     is an even function. 2 

 
                       (iii)    



-4 -1-2 1

y

x

 

                        A portion of the graph of   
)1)(1(

1
)(




xx
xf   is drawn above. 

 
                        Find the shaded area. 3 
 
          

          (b)         Evaluate      )322(2
20

4

4 


 k
k
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