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General Instructions 

 

 All questions are of equal value 

 

 Working time  -   2 hours                        

 

 Write using blue or black pen 

 

 Board approved calculators may be                       

            used 

 

 All necessary working should be                  

            shown in every question   

 

 Standard Integrals Table is attached 

 

 

 

 

TOTAL MARKS: 75 

 

WEIGHTING: 30 % 

 

 

 Start each 

question in a new booklet 

 

 

 

 



QUESTION 1            [15 MARKS] 
 

(a)  In the diagram below, the graph f(x) is drawn.  

 

 
 

On separate diagrams, and without the use of calculus, sketch the following graphs. Indicate clearly any 

asymptotes, any intercepts with the coordinate axes, and any other significant features. 

 

(i) y = )(

1

xf            2 

 

(ii) y = 
)(xf

           2 

   

(iii)  y = 
)( xfe            2  

 

(iv) y =  xf 2            2 

 

(v) y =  xf             2 

 

 

(b)    Given the function 
  .2 xxf 

 

 

(i) What is the domain of this function        1 

 

(ii) Show that   xf  is a decreasing function and hence find its range    1 

 

(iii) Draw a neat sketch of  
  .2 xxf 

       3 



QUESTION 2              [15 MARKS] 
 

(a) Find    
  dxxx 347 2

         2 

 

 

 

(b)  Find 
 

dx
x

x






1

1

          2 

 

 

 

(c)  Evaluate  

 

 (i) 

3

0

4sec.tan



dxxx

         2 

 

 (ii) 
 

2

0
2cos



x

dx

, by using the substitution 2
tan
x

t 
 .    2 

 

 

 

(c) Find the values of A and B such that 

  

  

      1212 





 xxxx

x

e

B

e

A

ee

e

         1 

 

Hence find 

.
232
dx

ee

e
xx

x

           2 

 

 

 

(d)      

0cos
2

0

  nxdxI n

n



 

      (i) Show that 
2

1



 nn I
n

n
I

         2 

                (ii)   Hence evaluate 

xdx
2

0

4cos



        2 

   

 

 

 



 

 

QUESTION 3            [15 MARKS] 

 

(a) Find the equation of the circle which has the points A ( 3 , -1 ) and B ( 9 , 3 ) which  2 

 are at opposite ends of a diameter. 

 

 

(b) State the foci, directrices and eccentricity of 0100254 22  yx     2 

 

 

(c) Prove that for any point P on the Hyperbola 
1

2

2

2

2


b

y

a

x

,      2 

 the difference of its distances from the foci, SandS 
is constant.   . 

  

 Find the value of this constant.         1 

 

(d)  

 

 



QUESTION 4              [15 MARKS] 

 

 

(a) Reduce the complex number (2 – i )(8 + 3i)/(3 + i) to the form a + ib, where a  and b are real  

          numbers.             2 

 

 

(b)    The complex number z is given by  z = - Root 3 + i. 

           

(i) Write down the values of Arg (z)  and !z!       1 

 

(ii) Hence or otherwise show that z (to the 7) +64 z = 0     2 

 

 

 

(c)    Sketch the following loci on separate Argand diagrams; 

 

(i) Arg(z + 1 + i)  =  Pi/4         1 

 

(ii) !z – 2! = ! z + i!          1 

 

 

 

(d) Given that z = 3 +4i. Find w so that O, z and w form a right angled  isosceles triangle,   3 

   (whose right angle is at z) on the Argand diagram. 

 

 

 

(e)    Using any complex number z and on separate Argand diagrams, illustrate the geometric properties 

         of the following; 

 

(i) z squared           1 

 

(ii) z x (1 + i)           1 

 

(iii) z – z(bar)           1 

 

 

(f)      Given z (to the 4)  = i. Find the four roots of unity       2 

 

 

 

 

 



QUESTION 5              [15 MARKS] 

 

 

(a) Using Integration by parts, to show 

  .
2

1
)1cos1(sin

2
lnsin

1


e

dxx

e

    4 

 

 

 

 

 

(b)       Complex qu 

 

 

 

(c)        Sketch the following equation; 
   321  xxxy

      4 

 

 

(d) Conics qu 

 

 

 

 

 

 

 

 
 

  

 

 

 

 

END OF PAPER 

 

 

 



Standard Integrals 

 

 dxx n
   

0if,0;1,
1

1 1 


  nxnCx
n

n

 
 

 dx
x

1

   0,ln  xCx  
 

 dxeax
  

0,
1

 aCe
a

ax

 
 

 dxaxcos
  

0,sin
1

 aCax
a  

 

 dxaxsin
  

0,cos
1

 aCax
a  

 

 dxax2sec
  

0,tan
1

 aCax
a  

 

 dxaxax tansec
 

0,sec
1

 aCax
a  

 

 
dx

xa 22

1

  
0,tan

1 1   aC
a

x

a  
 




dx
xa 22

1

  
axaaC

a

x
  ,0,sin 1

 
 




dx
ax 22

1

    0,ln 22  axCaxx  
 




dx
ax 22

1

    Caxx  22ln  
 

 

NOTE : 
0,logln  xxx e  

 

 

 

 

 

 

 

 

 


































