
 
 

 

 
 

THE HILLS GRAMMAR SCHOOL 
 

TASK 4 Trial Examination 2015 
 

YEAR 12 
 

MATHEMATICS 
 

 

Time Allowed:    Three hours (plus five minutes reading time) 
 
Weighting:      40% 
 
 
Instructions: 
 Approved calculators may be used 
 Attempt all questions 
 Start all questions on a new sheet of paper 
 The marks for each question are indicated on the examination 
 Show all necessary working 

 

MCQ 
Question 11 

 
Question 12 

 
Question 13 

 
Question 14 

 
Question 15 

 
Question 16 

 
TOTAL 

10 15 15 15 15 15 15 100

STUDENT NAME: __________________________ 
 
TEACHER: ________________________________ 
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Section I 
 
10 marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1-10. 
___________________________________________________________________________ 
 
 

1 What is the value of 
72.234.862.11

98.1)49.1( 2


  correct to three significant figures? 

 
 (A) 0.040 

 (B) 0.0410 

 (C) 0.0409 

 (D) 0.041 

 
2 Which graph best represents 24y x  ? 
 
 

(A)  

 
(C)  

 
 

(B)  

 
(D)  
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3 What is the correct expression for AC in triangle ABC? 
 
 
 
  

 

 

 

 (A) 15sin 80
sin 40



  

 (B) 15sin 80
sin 60



  

 (C) 15sin 40
sin 60



  

 (D) sin 40
15sin80



  

 

4 The line 6 2x ky   passes through the point (3, 2) . What is the value of k? 
 

 (A) 10
3

 

 (B) 10
3

  

 (C) 8  

 (D) 8 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

A

B

C
15

60°
40°
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5 In the diagram below, AB is parallel to FD, 100ABC    and 130CEF    
 

  
 
 What is the value of BCE ? 
 
 (A) 100° 

 (B) 110° 

 (C) 120° 

 (D) 130° 

 

6 What is the value of '(3)f  if 3( ) 3f x x x  ? 
 
 (A) '(3) 18f    

 (B) '(3) 24f    

 (C) '(3) 0f   

 (D) '(3) 9f   
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7 The diagram below shows part of the graph of 2 2 8y x x   . 
 

  
 
 What is the correct expression for the area bounded by the x-axis and the curve 
 2 2 8y x x    between 0 6x  ? 
 

 (A) 
5 62 2

0 5
2 8 2 8A x x dx x x dx        

 (B) 
4 62 2

0 4
2 8 2 8A x x dx x x dx        

 (C) 
5 62 2

0 5
2 8 2 8A x x dx x x dx        

 (D) 
4 62 2

0 4
2 8 2 8A x x dx x x dx        

 

8 What is the solution to the inequation 2 4 3 0x x   ? 
 
 (A) 1x  or 3x   

 (B) 1x   or 3x    

 (C) 1x  or 3x   

 (D) 1x    or 3x    
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9 The sector below has an area of 10  square units. 
 

  
 What is the value of r? 
 
 (A) 60  

 (B) 60  

 (C) 
3
  

 (D) 1
3

 

 

10 An infinite geometric series has a first term of 8 and a limiting sum of 12. What is the 
 common ratio? 
 

 (A) 1
6

 

 (B) 1
4

 

 (C) 1
3

 

 (D) 1
2
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Section II 
 
90 marks 
Attempt Questions 11-16 
Allow about 2 hours and 45 minutes for this section 
 
Answer each question in the appropriate writing booklet. Extra writing booklets are available. 
 
In Question 11-16, your responses should include relevant mathematical reasoning and /or 
calculations. 
___________________________________________________________________________ 
 
Question 11 (15 marks) Use the Question 11 Writing Booklet. 
 
 
(a) Find the natural domain of the function xxf  3)( .    1 
 
 
 

(b) Find 2 1x dx          1 

 
 
 
(c) Solve 2 1 0x x     writing your answer in simplest surd form.   2 
 
 
 
(d) Differentiate 39 2y x  .        2 
 
 
 

(e) Evaluate
3

2

0

3x dx .         2 

 
 
 

(f) Evaluate 2
3

5 15
4 21

lim
x

x

x x


 

.        2 

 
 
 
(g) Fully simplify 2)3253(  .       2 
 
 
 

(h) Simplify 3 3

3 3x y y x

x y xy

 
 .        3 
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End of Question 11 
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Question 12 (15 marks) Use the Question 12 Writing Booklet. 
 
 
(a) If  2'( ) 6 5 1f x x x    and f (-1) = 5 , find an expression for f (x) .   2 
 
 
 

(b) (i)  Show that ( ln ) lnd
x x x x

dx
  .       1 

 (ii)  Hence, or otherwise, evaluate

3

1

ln( )
e

x dx . Leave your answer in exact form. 2 

 
 
 
(c) A particle moves so that its displacement from the origin is given by 
 2 7 8x t t    (where x is displacement in metres and t is time in seconds). 
 
 (i)  Show that the initial displacement of the particle is 8 metres.   1 
 
 (ii)  At what time will the particle be at the origin?     2 
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(d)  The line l1 makes an angle of 135 at the point B (3,0). It cuts the y-axis at A.  
The line l2 is parallel to the line l1. Its y-intercept is D (0,1) and its x-intercept is C. 

 

    
 
 (i)  Show that the equation of the line l1 is 3 0x y       2 
 
 (ii)  Hence, or otherwise, find the equation of the line l2.    1 
 
 (iii)  Find the perpendicular distance between the lines l1 and l2.   2 
 
 (iv)  Find the area of the quadrilateral ABCD.     2 
 
 

 
End of Question 12 
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Question 13 (15 marks) Use the Question 13 Writing Booklet. 
 
 

(a) What is the derivative of 2

xe

x
?       2 

 
 
(b) In the diagram, the line FC bisects AE at F and AD at B. The line AE is parallel  
 to CD.  
 
 

    
 
  
 (i)  Explain why BFED 2 .        1 
 
 (ii)  Prove that DBCABF  .       3 
 
 

 
(c) A population of a country grows over time according to 0

ktP P e .The population 
 grew from 350 000 in 2001 to 460 000 in 2005. The rate of population growth 
 is proportional to the population size. 
 
 (i)  Find the growth rate per year, correct to 3 decimal places.   2 
 
 (ii)  Find the population of the country in 2015, correct to the nearest person. 1 
 
 (iii)  Calculate the rate of change of the population in 2021.    2 
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(d) The area enclosed between the curve 24 xy   and the line xy 24  is  
 rotated about the x-axis.  
 
 (i)  Sketch the region between the two graphs.     2  
 
 (ii)  Find the volume of the solid generated between these two graphs, leaving 
        your answer in terms of π.       2 
 
 

 
End of Question 13 
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Question 14 (15 marks) Use the Question 14 Writing Booklet. 
 
 
(a) Let   and   be roots of the equation 2 8 5 0x x   . Find the value of 2 2  . 2 
 
 
 
(b) For the function 2xy xe , 
 
 (i)  Find the stationary point and determine its nature.    3 
 
 (ii)  Find any points of inflection.       3 
 
 (iii)  Sketch the function in the domain 3 0.5x   .     2 
 
 
 
(c) Madison is learning to drive. Her first lesson is 10 minutes long. Her second 
 lesson is 15 minutes long. Each subsequent lesson is 5 minutes longer than 
 the previous lesson. 
 
 (i)  How long will Madison's fifteenth lesson be?     1 
 
 (ii)  How many minutes of lessons will Madison have completed after 
        her fifteenth lesson?        2 
 
 (iii)  During which lesson will Madison have completed a total of 1150 
         minutes of driving lessons?       2 
  
 
 

End of Question 14 
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Question 15 (15 marks) Use the Question 15 Writing Booklet. 
 
 
(a) What are the exact solutions to the equation 6 37 6 0x xe e   ?   3 
 
 
 
 
(b) Find the equation of the parabola which has its vertex at (2,0) and its directrix 
 is given by x = 5.         2 
 
 
 
(c) Shown below is a graph of the derivative function '( )y g x . 
 
 

 
 
 (i)  If the function ( )y g x were to be drawn using information from the graph 
      above, what feature would exist on the graph at x = 2? Justify your answer. 2 
 
 (ii)  In your answer booklet, draw a neat sketch of a possible function for 
       ( )y g x  given that (0) 0g  .       2 
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(d) Alex borrowed $60 000 to buy a small business. He was charged 6% p.a.  compounding 
monthly on the balance owing and he repaid the loan plus interest in  equal monthly 
repayment over 5 years. 
 
 (i)  Show that Alex owed $ (60 300  M) immediately after making his first 
       monthly repayment of $M .       1 
 
 (ii)  Show that Alex owed $ [ 60 000(1.005)3  M (1.0052 + 1.005 + 1) ] 
        immediately after he made three monthly repayments.    2 
 
 (iii)  Calculate his monthly repayment, $M to the nearest five cents.  2 
 
 (iv)  Calculate the total amount of interest paid.     1 
 
 
 

End of Question 15 
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Question 16 (15 marks) Use the Question 16 Writing Booklet. 
 
 
(a) For the curve ln( 2)y x  , 
 
 (i)  Sketch the curve.         1 
 
 (ii)  State its domain and range.       2 
 
 
 

(b) Sketch the function 3sin
2
x

y    in the domain 2 4x       2 

 
 
 

(c) For the function 1 cos
2 2

x
y   below, 

 

  
 

 (i)  Find the area between the curve and the lines 
2

x


  and 2x  .  3 

 
 (ii)  Use one application of Simpson's Rule to find an approximation for 
                     the area between the curve and the lines x   and x  .   2 
 
 (iii)  What is the percentage error of your approximation from (ii) compared 
         with the actual area between the curve and the lines x   and x  ? 1 
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 (d) The area enclosed by the curve 2 2
y r x   is rotated about the x-axis. 

 
 (i)  What is the name given to the solid that is generated?    1 
 
 (ii)  Explain why the volume of the solid of revolution between x r  and  

        x r is twice the integral 2 2

0

( )
r

r x dx  .      1 

 (iii)  Show that the volume of the solid formed is 34

3
r     2 

 
 
 

End of paper 
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ANSWER SHEET FOR MULTIPLE CHOICE SECTION 
 
Student Exam number:___________________________ 
 Teacher:                 _______________________________ 
   

1.   A      B         C  D  

2.   A      B         C  D 

3.   A      B         C  D 

4.   A      B         C  D 

5.   A      B         C  D 

6.   A      B         C  D  

7.   A      B         C  D 

8.   A      B         C  D 

9.   A      B         C  D 

10. A      B         C  D 
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