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Question 1. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a) Evaluate correct to 3 significant figures: 2 

 

3.25.3

58.23



e
       

 

 

 

(b) Solve 75 x          2 

 

 

 

 

(c) Solve 01032  xx         2 

 

 

 

 

(d) Differentiate 32 16  xx  with respect to x      2 

 

 

 

(e) Find integers a  and b  such that   334
2

ba      2 

 

 

 

 

(f) Solve the following pair of simultaneous equations:    2 

 

1242

1423





yx

yx
 

 

 



Question 2. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a) Find the equation of the normal to the curve xxy 52   at the  3 

point )6 ,1( . 

 

 

(b)         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The points )0 ,3(A , B  and )2 ,5(C  form a triangle, as shown in the diagram. 

The line BC  has equation 092  yx  and the line AB has equation 

062  yx . 

 

 

(i) Find the gradient of the line AC.      1 

 

 

(ii) Show that the equation of the line AC is 03  yx .   1 

 

 

(iii) Show that the coordinates of the point B are 4) ,1( .   2 

 

 

(iv) Show that the perpendicular distance between the point B and the 2 

 line AC is 23 . 

 

 

 

(v) Find the area of the triangle ABC.     3 

 

 

 

 

)0 ,3(A

B

092  yx

)2 ,5(C

062  yx



Question 3. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a) Evaluate dx
x

xx
 

23
2

1

3

4

 






 
       2 

 

 

(b)            2 

 

 

 

 

 

 

 

In the diagram ABCD is a parallelogram. Given that 23CBD , 
18CAD  and 87BDC , find the size of ACD . Give reasons  

for your answer. 

 

 

 

 

(c) Differentiate with respect to x : 

 

(i) 72 )3( x          2 

 

(ii) 
xe

x2
         2 

 

 

 

 

(d)             

 

 

 

 

 

 

 

In the diagram above m 4.2AB , m 8.5AC , m 8.2BD , 
30BAC  and 

20DBC . 

 

 

(i) Show that the length of m 9.3BC , to 1 decimal place.  2 

 

 

(ii) Hence or otherwise find the area of triangle BCD , to the   2 

 nearest metre.    

A

B

C

D

m 4.2

m .85

30

m 8.2

NOT TO SCALE 

A

B C

D

23

18

87
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Question 4. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a) The first 3 terms of arithmetic series are   715 … : 

 

(i) Find the 55th term of the series.      2 

 

(ii) Hence, or otherwise find the sum of the first 55 terms of the series. 2 

 

 

 

 

(b) Given that 
3

2
sin   and  18090   , find the exact value of the  3 

following expressions, making sure that you fully simplify your answers:  

 

i) cos .  

 

ii)  tansin  . 

 

 

 

(c) State the domain and range of the function 92  xy .   2 

 

 

 

 

(d) The diagram below shows an aerial view of the Duck Pond in  3  

Centennial park. The length of the Duck Pond is 200 m and the width  

of the lake is shown at 50 metre intervals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use Simpson’s rule with 5 function values to find an approximation for 

the surface area of the lake. 

200m 

 185m 

 

198m 

 
150m 

 

132m 

 

200m 

 



Question 5. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a) Find the values of k  for which the quadratic equation  

 80 2  kkxx : 

 

(i) has two equal roots.       1 

 

(ii) has two real roots.       2 

 

 

 

 

(b) Find all the values of   such that 
2

3
2sin   for 3600     3 

 

 

 

 

 

(c) (i)  Sketch the curve 232  xxy , clearly indicating the x and 2 

  y intercepts.  

 

 

(ii) On the same set of axes from part (i), sketch the line xy  2  2 

and shade the region represented by: 

 

 

     

2

0

2 )23(2 dxxxx  

 

 

(iii) Find the exact value of the area of the shaded region in part (ii) 2 

 

 

 



Question 6. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a) A function )(xf  is defined by 496)( 23  xxxxf  for  the domain  

51  x . 

 

 

(i) Find the coordinates of the turning points of )(xf  and determine 3 

their nature. 

 

 

(ii) Find the coordinates of the point of inflexion.    2 

 

 

(iii) Hence, sketch the graph of )(xfy  , showing all turning points, 3 

the point of inflexion and the y-intercept.  

 

 

 

(b) Evaluate 


6

3
2

1

r r
, to 2 decimal places.      1 

 

 

 

(c)            3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the diagram the shaded region is bounded by the curve 1 xey , 

the x-axis, the y-axis and the line 1x . 

 

 

Find the exact volume of the solid formed when the region is rotated about 

the x-axis, making sure that you fully simplify your answer. 

 

 

1 xey

y

x



Question 7. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a) Let   and   be the solutions to the equation 750 2  xx . 

 

(i) Find   and   .       1 

 

(ii) Hence, find 33   .       2 

 

 

 

 

(b) A parabola is defined by the equation 448 2  yyx . 

 

 

(i) Show that the equation can be written as   )1(82
2

 xy .  1 

 

 

(ii) Sketch the parabola, clearly indicating the coordinates of the  4 

vertex, the coordinates of the focus and the equation of the 

directrix. 

 

 

 

(c) Consider the geometric series 

 

    ...  ,23  23  1
2

  

 

 

(i) Find the value of the 7th term of the series to 2 significant figures. 1

     

 

(ii) Explain why the series has a limiting sum.    1 

 

 

(iii) Find the exact value of the limiting sum of the series, making sure 2 

that you fully simplify your answer.    



Question 8. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a)  

 

 

  

 

 

 

 

 

 

 

 

In the diagram above the points A, B, and P have coordinates (-2, 0), 

(4, 2) and (x, y) respectively. 

 

 

(i) Given that 90APB , show that the locus of the point P is  2 

the curve with equation 0822 22  yyxx . 

 

(ii) Show that this is a circle and find its centre and radius.   2 

 

 

 

 

(b) Solve the equation 018)3(732  xx .     2 

 

 

 

 

(c) Find the coordinates of the point P on the curve 
2)5(

1




x
y  at which 3 

the tangent to the curve is perpendicular to the line 34  xy . 

 

 

 

 

(d) Differentiate 
xxe3  and hence find  

2

0

dxxee xx .    3 

 

 

)0 ,2(A

)2 ,4(B

) ,( yxP



Question 9. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a)   

 

 

 

 

 

 

 

 

 

 

 

 

A cylinder is to be cut out of a sphere, as shown in the diagram. 

The sphere has radius 10 cm and the cylinder has radius r cm and height  

2x cm. 

 

(i) Show that the volume, V, of the cylinder is )100(2 2xxV     2 

 

(ii) Find the value of x for which the volume of the cylinder is a  3 

maximum. You must give reasons why your value of x gives the 

maximum volume. 

 

 

(b) Find )(xf , if 23)(  xexf  and 
3

4
)1(

e
f  .     2 

 

(c) The shaded region ABCD is bounded by the line 7x , the curve 1 xy , 

the line xy  5  and the x-axis, as in the diagram.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Show that B has coordinates (3, 2).     2 

 

(ii) Find the shaded area.       3 

 

 

r

cm 10

O

x

A

B

C

D

xy  5

1 xy



Question 10. (12 Marks) Use a SEPARATE Answer Sheet. Marks 
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(a) (i) Prove that  222 tansin)tan1(  .     2 

 

(ii) Hence, or otherwise solve the equation     3 

7tan5sin)tan1(2 22    for  180180   , giving 

your answer to the nearest minute. 

 

 

 

(b)  

 

 

 

 

 

 

 

 

 

In the diagram )8,4(A  and )2,2(B  are points of intersection of the parabola 

2

2x
y   with the line xy  4 . The point 









2
,

2t
tP  is a variable point on the 

parabola, below the line. 

 

 

(i) Find the area between the line xy  4 and the curve 
2

2x
y  .  3 

 

(ii) Show that the shortest distance between the line and the point P  1 

 

can be given by the expression: 

 

2

2
4

2t
t

d



  for 24  t . 

 

 

(iii) Hence, show that the maximum area of the triangle APB is 
4

3
 of the 3 

 area between the line and the curve. 

 

 

 

 

 

)8,4(A

)2,2(B










2
,

2t
tP
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