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Directions to Students  
    
• Reading Time : 5 minutes  • Total Marks 120 
• Working Time : 3 hours  
• Write using blue or black pen. 

(sketches in pencil). 
• Attempt Question 1 – 10 

• Board approved calculators may 
     be used 

• All questions are of equal value 

• A table of standard integrals is 
provided at the back of this paper. 

 

• All necessary working should be 
shown in every question. 

 

• Answer each question in the 
booklets provided and clearly 
label your name and teacher’s 
name. 

 

 
 
 
This paper has been prepared independently of the Board of Studies NSW to provide additional exam preparation for students.  
Although references have been reproduced with permission of the Board of Studies NSW, the publication is in no way connected 
 with or endorsed by the Board of Studies NSW. 
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Total marks (120) 
Attempt Questions 1 – 10 
All questions are of equal value 
 
Answer each question in a SEPARATE writing booklet. 
 
 
QUESTION 1   (12 MARKS)        Use a SEPARATE writing booklet     Marks 

 

(a) Evaluate 1.6π −   correct to 2 significant figures.     2 

 

 

(b) Write down the exact value of         

(i) cosec
6

π

          1 

 

(ii)  10log 210           1 
 
 
 
(c) Paul paid Jonestown mechanical repairs $510.00 for his car to be serviced.  2 

This price included a 15% discount from the standard cost of the service.  

What was the standard cost of the service.       
   

 

(d) Factorise fully 32 54x−   .        2 
 
 
(e) Solve   2 6y − = , for y.        2 

  
 
 
 

(f) Solve  5 3
9

a− < , for a.        2   
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QUESTION 2 (12 MARKS)    Use a SEPARATE writing booklet     Marks 

 

(a)  

x

y

P (-2,2)

Q  (5,5)

RO

 
In the diagram, OPQR is a trapezium with OA parallel to RQ. The co-ordinates of  
O, P and Q  are (0, 0), (-2, 2) and (5, 5) respectively. 
 
 
 (i) Calculate the exact length of OP.      1 
 
 (ii) Write down the gradient of OP.      1 
 
 (iii) What is the size of angle POR.      1 
 
 (iv) Find the equation of the line QR, and hence find the co-ordinates of R. 2 
 

 (v) Show that the perpendicular distance from O to RQ is 5 2  units.  2 
 
 (vi) Hence, or otherwise, calculate the area of the trapezium OPQR.  2 
 
 

(b) Shade the region in the Cartesian plane for which the inequalities   3 
1y x< − , 0y ≥  and 4x ≥  hold simultaneously. 

 
 
 
 
 
 

Not to Scale 
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QUESTION 3 (12 MARKS)    Use a SEPARATE writing booklet   Marks 

(a)           2 

 

A

B

P
Q

M

15 cm

19 cm
13 cm

12 cm

37°

37°

 
In the diagram, triangles BAM and QPM are similar. BA = 12 cm, QP = 15cm,   
QM = 19 cm and PM = 13 cm. Find the length of side AM.  
 
(b)            3  

 

A

B

E
D

C

4a°

2a°

100°

4a°

 
 
 In the diagram ABC is a triangle and E and D are points on AB and AC  

respectively. Angle CAB = 2ao , angle EBC = angle CDE = 4ao   
and  angle DEB = 100o . 

 Find the value of a showing full working and give reasons. 
 
 

Not to Scale 

Not to Scale 
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QUESTION 3 (Continued)       Marks 

(c)           

 

P

Q

N

R

L

 
In the diagram PQR is a triangle with a right angle at Q. L is the midpoint of PR,  
and N is the point where the perpendicular to PR at L meets QR. 
 
 (i) Show that the triangles PNL and RNL are congruent, giving reasons. 2 
 
 (ii) Suppose that it is also given that NP bisects the angle QPR. Find 
 
  (α ) the size of angle NRL      2 
 
  (β ) the exact ratio LN : PR      2 
 
 
(d) Write down the sum of the interior angles of a regular Heptagon  1  

(7 sided polygon).   
 
 
 
 
 
 
 
 
 

Not to Scale 
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QUESTION 4  (12 MARKS)    Use a SEPARATE writing booklet   Marks  

 

(a) Differentiate with respect to x : 
 

 (i) ( )2log 3 2ey x= + .        1 

 

 (ii) ( )7
3 5xy e= − .         2 

 

 (iii)  
sin 3x

y
x

=          2 

 
 (iv) y x x=          2 
 
 
 
 

(b) Find  the equation of the tangent to the curve 
2

y
x

= −  at the point (-1,2).  3 

 

 

(c) Find 
2

2

3 1
lim

2 5x

x x

x→∞

 − +
 + 

        2 
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QUESTION 5 (12 MARKS)    Use a SEPARATE writing booklet     Marks 

 

(a) The roots of the equation 22 4 1 0x x+ − =  are α  and β . 
 
 (i) Write down the values of ( )α β+  and αβ .     1 

 
 (ii) Evaluate ( )2 2α β+         2 

 
  
 
 
(b) Consider the quadratic equation ( ) ( )2 2 1 0x k x k− − + + = , 

 where ‘k’ is a constant. 
 

 

 (i) Show that the discriminant is ( )2 8k k− .      2 

 
 (ii) Find the values of ‘k’ for which the equation has real roots.   1 
 
 
(c) A parabola has an equation in the form 2 12 8 52x x y− = −  
 

 (i) Express this equation in the form ( ) ( )2
4x h a y k− = −      1 

 
 (ii) Hence find the: 
 
   
  (α ) co-ordinates of the vertex      1 
 
  ( β ) co-ordinates of the focus       1 
 
  (γ ) equation of the directrix       1 
 

(d) Solve the equation ( )2
5 5 2 0x x+ − = , for x.      2 
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 9

QUESTION 6 (12 MARKS)    Use a SEPARATE writing booklet  Marks  
 
 
(a)  Find 
   

  (i) 
4

1

4
dx

x∫           1 

 

  (ii)  
2

2

10

x
dx

x +∫          1 

 
 

(b)  Evaluate 24

6

sec x dx
π

π∫         2 

 
 
 
(c)  Use Simpson’s Rule with three function values to find an approximation for 3 
 

7

3 ln

x
dx

x∫ . 

 
Give your answer correct to one decimal place. 
 
 

(d)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The graphs of 3y x= −  and 2 3y x x= −  intersect at the points P (3,0) and Q,  
as shown in the diagram. 
 
(i) Find the co-ordinates of Q.       2 
 
(ii) Find the area of the shaded region bounded by 2 3y x x= −  and 3y x= − . 3 

x

y
NOT TO 
SCALE

O

Q

P (3,0)
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QUESTION 7 (12 MARKS)    Use a SEPARATE writing booklet     Marks  
 
 
(a) Consider the curve 3 23 3 1y x x x= − + − .       
  
 (i) Show that the curve has only one stationary point, find its co-ordinates  3  

     and determine its nature. 
 
(ii) State the values of x for which the curve is concave up.    1 
 
(iii) State the values of x for which the curve is increasing.    1 
 
 

 
 
 
 
(b)            2 
 
  
 
 
 
 
 
 
 
 

 
The graph shows the function ( )y f x=  whose domain is 0x ≥ . 

  
 Trace or copy this graph onto your answer booklet 
 
 On the same axes, sketch the graph of the function ( )y f x′= . 

 
 
 

(c) The curve ( )y f x= , 0 2x π≤ ≤  has a stationary point at 
4

x
π=  and   3  

 ( ) cos sinf x x x′′ = + . 

 
 Find the x co-ordinate at which there is another stationary point. 
 

(d) If 1y x x= +  , show that 
3 2

2 1

dy x

dx x

+=
+

.      2   

 
 

0
t-2 2 4 6 8

y

-4

4

(4,4)
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QUESTION 8 (12 MARKS)    Use a SEPARATE writing booklet   Marks  
 
(a)  

BA

C

55°

19 km 10 km

35°

North

     
 
 In the diagram, the point B is due east of point A. The point C is 19 km  3  

from point A and 10 km from point B. Point C is North 35o  West  of point B.  
Find the true bearing of point C from point A.      

 
 

(b) The velocity of a particle, moving in a straight line, is given by  
    

 2 4 sin
dx

t
dt

= −  for 0 2t π≤ ≤   

 

where 
dx

dt
is measured in metres per second, t is measured in seconds  

and x in metres. 
 
 
  (i) At what times during this period is the particle at rest.   2 
 

(ii)  Sketch the graph of velocity 
dx

dt
as a function of time for 0 2t π≤ ≤ . 2 

(This sketch should be approximately half of one page)  
 
 (iii)  What is the maximum velocity of the particle during this period?  2 
 

(iv) Calculate the exact total distance travelled by the particle   3  

between 0t =  and 
2

t
π=    
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QUESTION 9 (12 MARKS)    Use a SEPARATE writing booklet   Marks   

  

(a) The population P of ants in a colony is determined by 4500
t

P e= ×  

where t is the time in weeks since the colony was originally established. 
 
(i) Find the size of the colony after 10 weeks.     1 
 
(ii) How long would it take for the population to reach 10 000?   1 
 

(iii) Find 
dP

dt
 and explain what this means for the population trend?  2 

 

(iv) Sketch the graph of  
dP

dt
 against t.      2 

 
 
 
 
(b) Paul and Wendy borrow $20000 from the Miami Bank. This loan plus  

interest is to be repaid in equal monthly instalments of $399 over five years.  
Interest of 7.2% p.a is compounded monthly on the balance owing at the start of each month. 
 

 Let $ nA  be the amount owing after n months.  

 
(i) Over the five year repayment period, how much interest is charged?   1 
 
(ii) Show that 1 19721A =         1 

 
(iii) Clearly show that ( )2

2 20000 1.006 399 1 1.006A = × − + .    1 

 
(iv) Deduce then that 66500 46500 1.006nnA = − ×      2 

 
(v) After two years of repayments Paul and Wendy decide on the very   1 

   next day to repay the loan in one full payment.  
   How much will this one payment be? 
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QUESTION 10 (12 MARKS)    Use a SEPARATE writing booklet   Marks 

 

(a) The area bounded by the curve 
1

y
x

= , the x-axis and the ordinates   3  

x a=  and 4x =  is rotated about the x-axis. If the volume generated  

is 
2

π
unit3 , where 0 4a< < , find the value of a.  

 
 
 

(b) If  sec tanx yθ θ= , prove that  
2 2

tan sec
xy

y x
θ θ =

−
     3  

 
 

(c) If the straight line y mx=  is a tangent to the curve 2

x

y e= ,     3 
find the exact value of m. Clearly show your working.  
 

 
    

(d) The sum of the first ‘n’ terms of a series is given by 2 6nS n n= + .    3 

Prove that this series is arithmetic.  
 
(Note: It will be insufficient to outline a proof which involves  
evaluating 1 2 1 2, , . , , , .S S etc T T etc ) 

 
 
 

 
End of paper 
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STANDARD INTEGRALS 
 

  ∫ dxx n   0 if,0;1,
1

1 1 <≠−≠
+

= + nxnx
n

n  

 

  ∫ dx
x

1
   0,ln >= xx  

 

  ∫ dxeax   0,
1 ≠= ae
a

ax  

 

  ∫ dxaxcos   0,sin
1 ≠= aax
a

 

 

  ∫ dxaxsin   0,cos
1 ≠−= aax
a

 

 

  ∫ dxax2sec   0,tan
1 ≠= aax
a

 

 

  ∫ dxaxax tansec  0,sec
1 ≠= aax
a

 

 

  ∫ +
dx

xa 22

1
  0,tan

1 1 ≠= − a
a

x

a
 

 

  ∫ −
dx

xa 22

1
  axaa

a

x <<−>= − ,0,sin 1  

 

  ∫ −
dx

ax 22

1
  ( ) 0,ln 22 >>−+= axaxx  

 

  ∫ +
dx

ax 22

1
  ( )22ln axx ++=  

 
 
   NOTE:   0,logln >= xxx e  

 










































