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Question 1.                 Marks 
 
 (a) Factorise fully: .222 ababccbca +−−      2 
 

 (b) Evaluate: .
3sin

cos
0 x

xxLim
x→

        2 

 
(c) Find the equation of the line that passes through the point of intersection   2 

of the lines 05114,0637 =−+=+− yxyx  and the point (1, 1). 
 
 (d) Given ).0(  find  ,3)( 2 GxG x ′=        2 
 
 (e) The point P divides the interval AB externally in the ratio .2:1    2 
  Find the coordinates of P when ).5,1(  and  )1,2( −=−= BA  
 

(f) Shade the region, on the Cartesian number plane, that satisfies both   3 
32   and  9 xyxy ≥−≤  simultaneously. 

 
 (g) Solve for x: ,32tan3 =x  for  .0 π≤≤ x       2 
 
 
Question 2.  [START A NEW PAGE] 
 
 (a) Simplify: ).cos()cos()sin()sin( BABABABA −++−+    2 
 

 (b) Given the function: ,
12
12)( 








+
−

=
x

x
xxH  show that H(x) is an even function. 2 

 (c) Solve for x: .13 xx +<−        2 
 
 (d)    In the diagram, triangles ABC and ADE are equilateral, 3 
     and .0xCAE =∠  
           Not to scale 
     Copy the diagram onto your writing paper and 
     Prove that: .CADBAE ∆≡∆  
 

 (e) Find 
dx
dy  for: (i) .exy =         1 

  (ii) .3sec xy =        1 
 

(f) Given ,)2(  and  )1(,3 xxx exyexyxey −−− −=′′−=′+=   
(i) Show that the curve 3+= − xxey  has a point of inflection.   2 

 
  (ii) Find the equation of the inflectional tangent.     2 
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Question 3.  [START A NEW PAGE]            Marks 
 

(a) (i) Find the derivative of .61 x+       1 
 

(ii) Hence, or otherwise, differentiate .613 xx +     1 
 

(b) Find 
dx
dy  when:  .

1
ln

4









−

=
x
xy        2 

 

 (c) For what values of x is the curve: 1
3
1

2
5 32 +−= xxy  increasing?   2 

 

 (d) Solve for x: .1
2

1
4

4
2

=
−

−
− xx

       2 

 

 (e) Show, by sketching,  that: .
2

0  interval in the  2sin ππ ≤≤≥ xxx   2 

 
 (f) Solve for x, given that a > 1: .)1(2 xx aaaa +=+      2 
 

 (g) Find the simplified result of: .
cos1
sin






+ x

xx
dx
d       3 
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Question 4.  [START A NEW PAGE]             Marks 
 

 (a) Show that .0  and  0for    ,3log13log ≠>= na
n ana      1 

 
(b) In ,at     and  at    , QACBQPBCAPABC ⊥⊥∆  as shown in the diagram. 

 
Not to scale 

 
 
 
 
 
 
 
   Copy the diagram onto your writing paper and 
  (i) Prove that .||| BPRAQR ∆∆        3 
 
  (ii) If ,8  and  9,12 === BPQRAQ  find the area of .ABR∆    2 
 
 

 (c) Given the function: .
)1(
)1(27)(
3

2

+

−
=

x
xxf  

  (i) Show that: .
)1(

)5)(1(27)(
4+

−−
=′

x
xxxf      2 

 
 (ii) Find the stationary points of the function y = f(x).    2 

 
  (iii) Determine the nature of these stationary points.    2 
 

(iv) Sketch the curve ),(xfy =  showing any asymptotes, intercepts  3 
and turning points. 

 
THE END 
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