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Question 1.           Marks 

 (a) Rationalise the denominator of: .
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 (b) Simplify: .
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 (c) Evaluate: .
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 (d) Solve for t: .0)3)(( <−− ttπ             2 
 
 

(e) Differentiate the following with respect to x. 
 

(i) .2ex                1 
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Question 2.  [Start a New page]        Marks 
 

(a) If α and β are the roots of the equation ,0422 =−− xx  
(i) Show that  .1222 =+ βα             2 

 
  (ii) Hence, or otherwise find  .33 βα +            1 
 
 
 (b) Solve for x: .32 xx −<−             3 
 
 

(c) Given ).(  find  ,ln3)( 2 xfxxxf ′=             3 
 
 (d) Shade the region on the number plane where:  .xy >          2 
 
 

(e) Equilateral triangles ABX, CBY and CAZ are constructed externally 
on the sides AB, BC and CA of ∆ABC respectively, as shown below. 

 
 
 
 
 
          Not to scale 
 
 
 
 
 
 
 
 
 
 
 

(i) Copy the diagram onto your writing paper and          2 
Prove that: .BAYBXC ∆≡∆  

 
  (ii) Hence, or otherwise, explain why .CXAYBZ ==          2 
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Question 3.  [Start a New Page]       Marks 
 

 (a) Solve for x: ,1)tan(3
3

=−
πx  for .20 π≤≤ x           2 

 
 
 (b) (i) Sketch the graph of  xy πcos1−=  over the domain .20 ≤≤ x        2 
 

(ii) Find the equation of the tangent to xy πcos1−=   at  .
3
1

=x        4 

 
 

 (c) Prove that: .2tan
sincos

sin
sincos

sin θ
θθ

θ
θθ

θ
≡

−
+

+
         2 

 
 

(d) In ∆ ABC, .  and  , 000 γβα =∠=∠=∠ BCAABCCAB  
The point P is chosen internally in ∆ ABC so that: 

0xPCAPBCPAB =∠=∠=∠  as shown in the diagram. 
 
 
         Not to scale 
 
 
 
 
 
 
 

(i) Show that: .sin.)sin( 00 x
PB
PAx =−β           1 

 
(ii) Hence show that:  .sin)sin()sin()sin( 03000 xxxx =−−− γβα        2 

 

(iii) Using the identity: ,
sinsin

)sin(cotcot
qp

pqqp −
=−  deduce that:        2 

.coscoscos)cot)(cotcot)(cotcot(cot 000000000 γβαγβα ecececxxx =−−−  
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Question 4.  [Start a New Page]       Marks 
 

(a) Consider the statement:             2 
 

' For a point of inflection to exist at  x = c  on a continuos curve y = f(x), 
then 0)()( =′′=′ cfcf  only '. 

  Discuss the truthfulness of this statement, giving reasons. 
 

 (b) Consider the curve: .
4
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(i) Determine the x-intercepts.            2 

 

(ii) Show that: .25211 2 





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x
x

xdx
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(iii) Hence determine the stationary points of this curve.         3 

 
(iv) Determine the nature of these stationary points.         3 

 

(v) Hence sketch the curve .
4
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x

x
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xy         3 

[show all essential detail]. 
 
 

THE END 
    












