
 
 
 
 
 
 
 
 
 

Sydney Girls High School 
                 2017 
 
TRIAL HIGHER SCHOOL CERTIFICATE 
                      EXAMINATION 

 

 

   

Mathematics
 

 

General Instructions 

 Reading Time – 5 minutes   

 Working time – 3 hours 

 Write using black or blue pen 

      Black pen is preferred 

 Board‐approved calculators may 
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 In Questions 11 – 16, show 
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90 Marks 

 Attempt Questions 11 – 16  

 Answer on the blank paper provided 

 Begin a new page for each question 

 Allow about 2 hours and 45 minutes for this 

section 
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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) Solve the equation 
3 4 3

2
5 4

x x
  .  

(A)  2    

(B)  28  

(C)   
7

9


 

(D)  28  

(2) What is the period of the function 4 tan
5

x
y    

 
 ? 

(A) 
2

5


 

(B) 
5


 

(C)  5  

(D) 10  

 

(3) For what values of k  does 2 3 0x kx k     have real roots?  

(A) 28   

(B) 2 6k    

(C) 6 ,  2k k    

(D) 2 ,  6k k     



~	3	~	
 
 
 
 
 
 

(4)  The coordinates of the focus of the parabola 2 4 3 8y y x    are:  

(A) 
1

2, 3
4

  
 

 

(B) 
1

3 , 2
4

  
 

 

(C)   
3 1

2 , 3
4 4

  
 

 

(D)   
3

2 , 4
4

  
 

 

 

(5) The derivate of 3cos( )xe is :  

 

(A) 3 33 sin( )x xe e  

(B) 3 3sin( )x xe e  

(C) 3 33 cos( )x xe e  

      (D) 3 33 sin( )x xe e  

 

 

(6) How many solutions are there in the equation sin 2 1 3x x  , where  x    ? 

 

(A) 0 

(B) 1 

(C) 2 

(D) 3   
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(7) Solve ln(6 ) 2 lnx x  . 

 

(A) 3x   or 2x   

(B) 6x   

(C) 2x   

(D) 2x  or 6x   

 

(8) Given xa e  , which expression below is equal to 3loge a ? 

 

(A) 
3

2e  

(B) 
3

2

x
 

(C) 
2

3

x
 

(D) 31

2
xe  

 
 
 

(9) 
1

5

2

3

r

r





   
 

  

(A) 3  

(B)    
16

81
 

(C)    2 

(D)    
16

27
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(10) If  
10

3
( ) ln 3f x dx  , what is the exact value of   10

3
( ) 3  xf x dx ?   

 

(A)   
2 10(ln 3) 3 27

ln 3

 
 

(B)   
2 10(ln 3) ln 3.3 27

ln 3

 
  

(C)   10(ln 3) ln 3.3 ln 3.27   

(D)   11 4ln 3 3 3   
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Section II 

90 marks 

Attempt Questions 11 – 16  

Allow about 2 hours and 45 minutes for this section 

 
Answer on the blank paper provided. Begin a new page for each question 

Your responses should include relevant mathematical reasoning and/or calculations.  

 

Question 11 (Begin a New Page)                                                                                            (15marks) 

 

a) If 0.65t  , evaluate 
2

2

1

1

t

t




correct to 3 significant figures.                                                    [2]    
 

b)   Simplify 
4 5 2 3

3 4

x x 
 .                                                                                                      [2]   

c) On a number line, graph the solution to 3 4 5x   .                                                               [2] 

d)  Factorise completely 2 29 3x y x y   .                                                                                 [2] 

e) Simplify  
3 3

2 5

n

n

m m

m






 .                                                                                                              [2]  

      f)  Find the primitive function of 5(6 3 )x  .                                                                                 [1] 

 

     g)  Differentiate the following : 

                       i) 
4xe

y
x

                                                                                                            [2]   

                      ii) ln 3 4y x                                                                                                  [2] 

                                                     

 

                                                   End of Question 11 
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Question 12(Begin a New Page)                                                                                        (15marks) 

a) The velocity – time graph of a particle moving on a straight line is shown below,  

where velocity is given in /m s and time in seconds : 

                  

i)  How far has the particle travelled in the time interval between 6t    

and 14t  ?                                                                                                    [2] 

       ii)    What was the acceleration when 10t  ?                                                   [1] 

 

b) Two circles of equal radii of 5 cm are joined by a square of sides 5 cm, as shown below : 

               Find the total area of the figure.  (answer correct to 1 decimal place)                                 [2]   

    

 

c)  

i) Differentiate  tany x x                                                                                  [2] 

ii) Hence find  2sec  x x dx .                                                                                 [2] 

 

                                         Question 12 is continued on the next page 
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d) Let A and B  be the points (0,2) and ( 2,5) respectively. 

i) Find the coordinates of the midpoint of AB  .                                                          [1]   

ii)  Find the slope of line AB .                                                                                       [1] 

iii) Find the equation of the perpendicular bisector of AB in general form.                   [2] 

iv) C lies on the line 1y x   and is equidistant from A and B . Find the                   [2] 

                co-ordinates of C  .  

 

 

 

 

 

 

 

                                                    

 

 

 

 

 

 

                                                       

 

                                                             

                                                              End of Question 12                                                                     
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Question 13(Begin a New Page)                                                                                           (15marks)     

a) ABCD is a rectangle in which 12AB cm  and 8AD cm . The points P , Q , R lie on AB, 

BC and CD respectively so that .PB QC DR xcm    

i) Show that the area of triangle PQR is given by 2 10 48A x x   .    [2] 

ii) Find the least value of this area.                                                          [2]    

iii) Show that the greatest value of the area of this triangle is 248 .cm     [2]  

                                                  Figure not to scale 

 

 

b)   Find the sum of the first 51 terms in the series 7 3 14 6 21 12 ..........                     [3] 

 

c) Use Simpson’s Rule to approximate  
8

0
x x dx using 3 function values.  

              (answer correct to 3 decimal places)                                                                                     [2]   

 

 

 

 

 

 

                                             Question 13 is continued on the next page 
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d)  ABCD is a rhombus. BD  is produced to E such that AD DE . 

                 ( Figure not to scale) 

i) Copy the diagram onto your answer sheet. 

ii) Show that 4ABC AED   .                                                                  [2]   

iii) Show that D  is the midpoint of BE , given that 90BAE   .               [2] 

 

 

 

 

 

 

 

 

 

                                                     

 

 

 

                                                     End of Question 13 
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Question 14(Begin a New Page)                                                                                            (15 marks)   

a) The shaded area shown below is enclosed between the curve 24y x  and the  

 lines 2x   and 4y  . Find the volume generated if this shaded area is rotated  

 about the axis.x                                                                                                                     [3]  

 

 

b) Prove that 
22 1

2

x

x


 is an even function.                                                                              [2] 

 

c) Two schools P and Q have populations of 950 and 480 respectively. Students are 

       leaving school P at a rate of 7% (ie 0.07tN Ae ) and school Q is gaining students 

      at a rate of 12%(ie 0.12tN Be ) where N is the number of students and t  is in years.  

               

i) Find the values of A and B.                                                                          [2] 

ii) After how many years will both schools have the same number 

 of students?   ( answer  correct to 3 significant figures)                             [2]  

                                        

 

 

                                             Question 14 is continued on the next page 
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d) The quadratic equation 2 3 13 0x x   has roots   and  . 

i) Write down the values of ( )   and  .                                                     [2] 

ii) What is the value of  
2 2

1 1

 
 ?                                                                        [2] 

iii) What is the value of 2(6 2 )  ?                                                                     [2]    

 

                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                           

                              End of Question 14                                                                    
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Question 15(Begin a New Page)                                                                                            (15 marks) 

a) In the beginning of the year 2013, Hagrid planted 5000 Dragon plants in the  

      grounds of  Pigwarts school. Since he will lose 40% of his plants every year,  

     he decided to buy and plant an additional P Dragon plants at the beginning of each 

     year. He bought the first lot of P plants at the beginning of 2014. 

i) Show that only 648 of the original plants are left by the beginning  

of 2017.                                                                                                        [1]   

ii) Show that by the beginning of 2017, before he buys his new 

                             plants , he has
33 (1 0.6 )

648
2

P 
  plants alive in the ground.                          [2]

iii) How many plants should he buy each year to ensure he has 

                             at least 3000 plants left alive at the beginning of 2020. 

                             (Note : no additional plants are purchaced in 2020)                                     [2]

 

b) Find the exact value of 

1

2 2

1

3

sec
2

x
dx

 .                                                                                          [2] 

 

c) A Concord engine uses fuel at the rate of R litres per second. The rate of the fuel use 

      t seconds after the engine starts operation is given by
15

20
1

R
t

 


. 

i)  What is R  when 9t  ?                                                                                                        [1]

ii)  What happens to R  as t approaches ? Justify your answer .                       [1]  

iii)   Draw a sketch of R as a function of t .                                                                 [2]  

iv)   Calculate the total amount of petrol used during the first 9 

                                 seconds . Give your answer correct to the nearest litre.                               [2]

 

d) Solve for  sin θ cos θ+
2 2

        
   

, given 0 2   .                                                                       [2]

                                                                  

End of Question 15 



~	14	~	
 
 
 
 
 
 

Question 16(Begin a New Page)                                                                                            (15 marks) 

a) Donald and Bella are playing a game of tennis. They have 8 unused balls and 5 used balls. 

i) If they chose two balls to play a match, find the probability that they choose 

 two unused balls.                                                                                                  [1] 

ii) After the match the balls are returned to the box and Ivanka and Jacob randomly 

choose two balls to play their match. What is the probability that they play with 

unused balls?                                                                                                         [2]   

 

 

b) A triangle ABC is right angled at B .  D  is the point on AC such that BD  is  

      perpendicular to AC . Let BAC   . 

 

                        i)  Copy the diagram on your answer sheet. 

                       ii) Given that 4( ) 3( ) 2( )AD BD AC  , show that     

                                                     4cos 3sin 2sec                                                                               [2] 

                         iii)  Deduce that 2 22cos 3sin cos 2sin 0      .                                                  [2] 

                       iv) Find  the value of  , correct to the nearest degree.                                      [2] 

 

 

                                               

                                              

                                            Question 16 is continued on the next page 
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c) The point ( , )P m n  lies on the parabola 2 4y ax and the line 1kx by  . 

i) Show that 2 4 4 0kn abn a                                                                                        [2]  

ii) Show that if the line is tangent to the parabola at P, then  

                          2 0ab k   .                                                                                                                     [2] 

iii) Show that the equation of the tangent at P is  
1

y abx
b

  .                                 [2]

 

 

 

 

    

 

 

  

 

 

  

 

 

 

  

                                                 End of the paper  
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