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Total marks – 84 
Attempt Questions 1–7 
All questions are of equal value 
 
Answer each question in a SEPARATE writing booklet.  Extra writing booklets are available. 
 

Marks 
Question 1 (12 marks) Use a SEPARATE writing booklet. 
 
 

(a) Find    
x

x
5

3sin  1 

 
 
 
(b) Find the co-ordinates of the point P which divides AB externally in the ratio 2 
 3:2  where ( )4,1 −A  and ( )9,6B . 
 
 
 
(c) Solve for x: 3 

   1
1

4
≥

−x
 

 
 

(d) The angle between two lines mxy =  and xy
3
1

=  is 
4
π . 2 

 Find the exact values of m. 
 
 
 

(e) If γβα  and,  are the roots of 0533 =+− xx  find the value of 
γβα
111

++ . 2 

 
 
 

(f) Use the table of standard integrals to find ⎮⌡
⌠ dxxx 2tan2sec . 2 

 
 

 

0→x  
lim 
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Marks 
Question 2 (12 marks) Use a SEPARATE writing booklet.  
 
(a) 
  D 

 
 C 
 

 O 
 E 
 
 
 F A B 
 
 FB is a tangent meeting a circle at A.  CE is the diameter, O is the centre and  
 D lies on the circumference.  °=∠ 36BAE . 
 
 
 (i) Find the size of ACE∠ , giving reasons. 1 
 
 
 (ii) Find the size of ADC∠ , giving reasons. 2 
 
 
 

(b) Find ⎮
⌡

⌠

− 2425 x
dx  2 

 
 
 
(c) (i) If ( )α−=− xRxx sincos3sin  find R and α  where 0>R  and 2 

  
2

0 πα << . 

 
 
 (ii) Find the general solution for 2cos3sin =− xx  (leave your answer 2 
  in exact form). 
 
 
 
(d) Colour blindness effects 5% of all men.  What is the probability that any   
 random sample of 20 men should contain: 
 
 (i) no colour blindness. 1 
 
 
 (ii) two or more colour blind men (to 3 decimal places). 2 

NOT 
TO 

SCALE 

°36  
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Marks 
Question 3 (12 marks) Use a SEPARATE writing booklet.  
 

(a) Evaluate ⎮
⌡

⌠
−

2
3

0

29 dxx   using the substitution θsin3=x . 3 

 
 
 
(b) Twelve points lie inside a circle.  No three points are collinear.  
 Seven of the points lie in sector 1, four lie in sector 2 and the other 
 point lies in sector 3. 
 
 
 
 
 
 
 
 
 (i) Show that 220 triangles can be made using these points. 1 

 
 

 (ii) One triangle is chosen at random from all possible triangles. 1 
  Find the probability that the triangle chosen has one vertex in 
  each sector. 
 
 
 (iii) Find the probability that the vertices of the triangle chosen all lie in 1 
  the same sector. 
 
 
 
(c) (i) Sketch the graph of the function ( ) 2−= xexf . 1 
 
 
 (ii) On the same diagram sketch the graph of the inverse function ( )xf 1− . 1 
 
 
 (iii) State the equation of the function ( )xf 1− . 1 
 
 
 (iv) Explain why the x co-ordinate of any point of intersection of the graphs  1 
  ( )xfy =  and ( )xfy 1−=  satisfies the equation .02 =−− xe x  
 
 (v) One root of the equation 02 =−− xe x  lies between 1=x  and 2=x . 2 
  Use one application of Newton's method, with a starting value of  5.1=x ,  
  to approximate the root, to 2 decimal places. 



 
Higher School Certificate Trial Examination, 2009 page 5 
Mathematics Extension 1 

2
3π  

Marks 
Question 4 (12 marks) Use a SEPARATE writing booklet.  
 
(a) ( )22,4 ppP  is a variable point on the parabola yx 82 = . 

The normal at P cuts the y-axis at A and R is the midpoint of AP. 
 
 
 (i) Show that the normal at P has equation 324 pppyx +=+ . 2 
 
 
 (ii) Show that R has co-ordinates ( )22,2 2 +pp . 2 
 
 
 (iii) Show that the locus of R is a parabola and find its vertex and focus. 3 
 
 
 
(b) The graph of bxay 1cos−=  is drawn below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (i) Find a and b. 2 
 
 

 (ii) Find the exact area bound by the curve and the y-axis for 
2

0 π
≤≤ y . 3 

 

( )π3,2−  

2
3π  
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Marks 
Question 5 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a)  
  
  400 cm 
 
  200 cm 
 
 
 

  25 cm x cm 
 
 
 
 
 An open, flat topped water trough is in the shape of a triangular prism. 
 
 Its rectangular top measures 200 cm by 400 cm and its triangular cross-section 
 has a vertical height of 25 cm. 
 
 When the water depth is h cm the water surface measures x cm by 400 cm. 
 
 
 (i) Show that when the water depth is h cm the volume V cm3 of water 2 
  in the trough is given by 21600hV = . 
 
 
 Water is being emptied through a hole in its base at a constant rate of 16 L per second. 
 
 
 (ii) Find the rate at which the depth of water is changing when 10=h cm. 2 
 
 
 
 
 

Question 5 continues on page 7 

h cm 
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Marks 
Question 5 (continued) 
 
(b) After cooking her cheesecake, Donna puts it in the fridge.  The fridge is running  
 at a constant temperature of °8 C.  At time t minutes the temperature T of the 
 cheesecake decreases according to the equation: 
 

  ( )8−−= Tk
dt
dT  where k is a positive constant. 

 
 Donna puts the cheesecake in the fridge at 9.00am when its temperature is °85 C. 
 
 
 (i) Show that kteT −+= 778  satisfies both this equation and the initial conditions. 2 
 
 
 (ii) Donna checks the temperature of the cheesecake at 10.00am and it is °40 C. 3 
 
  It is best served when it reaches a temperature of °10 C. 
 
  At what time (to the nearest minute) should Donna serve the cheesecake? 
 
 
 
(c) In the expansion of ( )101 ax+ , the coefficient of 6x  is twice the coefficient of 7x . 3 
 
 Find the value of a. 
 
 
 
 
 
 

End of Question 5 
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Marks 
Question 6 (12 marks) Use a SEPARATE writing booklet.  
 

(a) (i) In the expansion of ( )20ba +  show that 
n

n

T
T 1+  is given by: 2 

   
a
b

n
n−21  

 
  ( )nn

nn baCT −
+ = 2020

1 where  
 
 
 (ii) In the game of craps, 2 dice are thrown and the score is recorded as the  
  sum of the uppermost faces of the dice. 
 
  α ) Find the probability that a score of 7 is recorded. 1 
 
 
  β ) If two dice are rolled 20 times, what is the most probable number 3 
   of scores of 7 thrown?  Calculate the probability that this occurs. 
 
 
 
(b) (i) Use the method of mathematical induction to show that if x is a positive 3 
  integer then ( ) 11 −+ nx  is divisible by x for all positive integers 1≥n . 
 
 
 (ii) Factorise 13412 +−− nnn . 1 
 
 

(iii) Without using the method of mathematical induction, deduce that  2 
  13412 +−− nnn  is divisible by 6 for all positive integers 1≥n . 
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Marks 
Question 7 (12 marks) Use a SEPARATE writing booklet.  
 

(a) (i) Show that in the expansion of 
n

x
x

21
⎟
⎠
⎞

⎜
⎝
⎛ − , the term independent of x is 2 

  ( ) n
nn C21 ×− . 

 
 

(ii) Show that 
nnn

x
x

x
x

222 1111 ⎟
⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛ −⎟

⎠
⎞

⎜
⎝
⎛ +  1 

 
 
 (iii) Deduce that: 
 
  ( ) ( ) ( ) ( ) ( ) n

nn
n

nnnn CCCCC 22
2

22
2

22
1

22
0

2 1 ×−=+−+− K  2 
 
 
 
 
 

Question 7 continues on page 10 
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Marks 
Question 7 (continued) 
 
(b) (i)  C 4 
  B 
 
 
 X 
 
 
 
  A D 
 
  In the diagram above, the diagonals of quadrilateral ABCD intersect at X. 
 
  Show that if AX . XC = BX . XD, ABCD is a cyclic quadrilateral. 
 
 
 (ii)  
 y 
 
 
 
 
 
 ( )1,0D  
 
 

 B O C 
 A 
 
 
 
  Consider the parabola qpxxy −+= 2 , where 0>q . 
  Let the parabola intercept the y-axis at A and the x-axis at the distinct 
  points B and C. 
  D is the point ( )1,0  
 
  α ) Find the co-ordinates of B and C. 1 
 
 
  β ) Show that ABDC is a cyclic quadrilateral. 2 
 
 
 
 
 
 
 

End of paper

 x 



 
Higher School Certificate Trial Examination, 2009 page 11 
Mathematics Extension 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BLANK PAGE 
 
 



 
Higher School Certificate Trial Examination, 2009  
Mathematics Extension 1 

STANDARD INTEGRALS 
 

   0if,0;1,
1

1 1 <⎮⌡
⌠ ≠−≠

+
= + nxnx

n
dxx nn  

 
 

 ⎮⌡
⌠ dx

x
1  = 1n 0, >xx  

 
 

 ⎮⌡
⌠ ≠= 0,1 ae

a
dxe axax  

 
 

 ⎮⌡
⌠ ≠= 0,sin1cos aax

a
dxax  

 
 

 ⎮⌡
⌠ ≠−= 0,cos1sin aax

a
dxax  

 
 

 ⎮⌡
⌠ ≠= 0,tan1sec2 aax

a
dxax  

 
 

 ⎮⌡
⌠ ≠= 0,sec1tansec aax

a
dxaxax  

 
 

 ⎮⌡
⌠

+
dx

xa 22

1  0,tan1 1 ≠= − a
a
x

a
 

 
 

 ⎮
⌡

⌠

−
dx

xa 22

1  axaa
a
x

<<−>= − ,0,sin 1  

 
 

 ⎮
⌡

⌠

−
dx

ax 22

1  ( ) 0,n1 22 >>−+= axaxx  

 
 

 ⎮
⌡

⌠

+
dx

ax 22

1  ( )22n1 axx ++=  

 
 
 

NOTE:  0,logn1 >= xxx e  


























