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Sydney Girls High School 
Mathematics Faculty 

 
Multiple Choice Answer Sheet  

 Trial HSC Mathematics Advanced 
 

 
 

Completely fill the response oval representing the most correct answer. 
 
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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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) Which is an example of discrete numerical data? 

        A.     The weight of baby goats           

        B.     The month in which birthday falls             

        C.     The number of biscuits in a packet 

  D.     A grade of A to D in an exam 

 

 
 

2)  For the random variable, X, it is known that ( ) 3.4E X = . If 2( ) 13.6E X = , which of 
these is closest to the standard deviation  ? 

 

       A.     1.84            

       B.     11.56             

       C.     1.43 

       D.     2.04 

        

 

3) It is given that 
2

1

ln  2ln 2 1I x dx= = − . The approximation of I using the Trapezoidal 

rule with 3 function values is: 
 

A.  Smaller by 2.6%  
B.  Larger by 2.6%  
C.  Smaller by 97.4%  
D.  Larger by 97.4%  
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4) Given the point ( ,2)P  lies on ( )y f x= and 2( ) 0 and ( )f f e  = = − , which 
statement is true about P ? 

      A.  P is point of inflexion   

      B.   P  is a maximum turning point 

      C.    P  is a minimum turning point   

      D.   P  is horizontal point of inflexion 

 

 

5) The graph below represents a standard normal distribution. 

             

          If the mean is 34 and standard deviation is 2, which of the following statements about    

          this curve is false? 

       A.   5% of the scores are less than 30     

       B.    The mode is 34     

       C.     The median is 34     

       D.   68% of the scores are between 32 and 36 
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6)    There are 24 girls and 16 boys in a class. From the class, 3
8

 of the girls and 1
4

of the     

    boys walk to school. One student who walks to school is chosen at random. Find  
 
    the probability that the student is a boy. 

 

        A.   4
13

 

        B.    9
64

 

        C.   3
32

  

        D.   2
5

 

 

 

7)   
29 25log

5 3e

d x

dx x

 −
 + 

 is equivalent to which statement?  

 

      A.  5
3 5x

−
+

 

      B.   5(3 5 )
5 3

x

x

−
−

 

      C.   5
3 5x

−
−

 

      D.   5(3 5 )
5 3

x

x

− −
+
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8) For the graph of the function shown below, it is given that 
4

( ) 0
a

f x dx
−

= . Find the 

value of a. 
 
       

                       

    

 

 

 

A. 13 
B. 14.5 
C. 12.5 
D. 12             

 
 
 

 
 
 
 
 

9)  A water tank holds 1250 litres of water. Water is flowing out of the tank at the rate R 
litres per minute where 100R t=  after t  minutes. How long does it take the tank to 
empty, in minutes? 

 
 

A. 15 

  B.  5 

  C. 25 

  D. 10              

 
  

 
 
 
  
 
 

      -6          -1 

                    

            

      

             

8     a 

              

  (-5,-2)             (-2,-2)       

   (3,4)       

(8,-2)                (a,-2) 
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10) If 2 2tan 1 e = − , then the value of  3sec tan cosec  +  is equal to: 
 

A. ( )
3

2 22 e+  

  B.  ( )
3

2 22 e−  

  C. ( )
1

2 22 e+  

  D. ( )
1

2 22 e−               
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Mathematics Advanced  

Section II Answer Booklet 1 
 
 
Section II 

90 marks 

Attempt Questions 11–40 

Allow about 2 hours and 45 minutes for this section 

 
 
Booklet 1 – Attempt Questions 11 – 30 (54 marks) 

Booklet 2 – Attempt Questions 31 – 40 (36 marks) 
 
 

Instructions    

• Answer the questions in the spaces provided. These spaces provide guidance for the 
expected length of response.  
 

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

• Please clearly mark the questions written on the papers provided at the end of the paper. 
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Question 11 (2 marks) 

Find the sum of the series 5 + 11 + 17 + ………+ 95.       (2)
         

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

Question 12 (2 marks) 

Solve:      1sin 3 0
2

x − = , where 0 x            (2) 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

Question 13 (3 marks) 

Two points have coordinates 2(4 ,  2 2)P b b+ +  and (3 ,  3 3)Q b+ . It is given that the line 
PQ  is parallel to the line 1x y+ = . Find the value(s) of b .                  (3) 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 
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Question 14 (2 marks) 

Let 3cos 2y x= . Find 
dy

dx
.          (2) 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………. 

Question 15 (2 marks) 

The weekly salaries of workers at a factory are normally distributed with a mean of 410 
dollars and a standard deviation of 40 dollars. A worker is chosen at random. Using the 
empirical rule, determine the probability of choosing a worker with a salary between 330   
and 370 dollars.                 (2) 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

Question 16 (2 marks) 

Sketch the curve 5 2y x= − + , showing all important features.     (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 17 (3 marks) 

Given ( )
2

x
f x

x
=

−
: 

i) Write down the domain in set notation.      (1) 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

ii) Show that the function ( )f x  is increasing throughout the domain.   (2) 

…………………………………………………………………………………………………. 

………………………………………………………………………………………………….

………………………………………………………………………………………………….

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

Question 18 (1 mark) 

Find: 
5

2

5

5  x dx
−

−                                     (1) 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 
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Question 19 (2 marks) 

Prove the following identity:          (2) 

            1 sin sec tan
1 sin

x
x x

x

−
= −

+
 

 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

Question 20 (3 marks)                   

ABC is a triangle, right-angled at B. BD is an arc of a circle with centre A. 2AB BC= = cm. 
Find the exact area of the shaded region.           (3) 

                                   

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………….

………………………………………………………………………………………………… 
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Question 21 (3 marks) 

For the events A and B from a sample space, 𝑃(𝐴|𝐵) = 1

4
  and 𝑃(𝐵|𝐴) = 1

3
.   

Let ( )P A B m = . 

i) Find ( )P B  in terms of m .                   (1) 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

ii) Find ( )P B A   in terms of m .       (2) 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

…………………………………………………………………………………………………. 

Question 22 (1 mark)                                                             

A cake is removed from the oven at 2:00 pm. Between 2:00 pm and 2:20 pm the temperature 
of the cake has fallen and the rate of change in temperature has also decreased. Draw a graph 
of temperature as a function of time that best fits this description.         (1)                                

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 



 

14 
 

Question 23 (5 marks) 

In the lead up to their 2023 Mathematics Advanced HSC examination, students revised by 
completing past trial examinations for this subject. 
The scatter diagram below shows the number of past trial examinations completed by a group 
of students enrolled in Mathematics Advanced, and the percentage score they received in 
their HSC examination. 

                                

                                          Number of past trial examinations completed           
 

The equation of the regression line is 18 1.3y x= + . 

i) Draw the regression line onto the scatter diagram above.    (2) 
 

ii) Interpret the meaning of the values 18 and 1.3 in the context given above.  (2) 
 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

iii) Explain why the regression line given should not be used to estimate the 
percentage when someone has completed 80 past trial examinations.  (1) 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

Pe
rc

en
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ge
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n 

A
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el

 S
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tic
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m
 

Pe
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ta
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 sc
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 o
n 

H
SC

 e
xa

m
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at
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n 
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Question 24 (3 marks) 

A bag contains 5 white balls and 3 black balls. Two balls are selected at random from the 
bag, without replacement. Let X be the number of black balls drawn.  

i) Construct the probability distribution table.        (2) 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………  

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

ii) Find the expected value of X.        (1) 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

 ………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 
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Question 25 (2 marks) 

Evaluate:       
2

1

1

(3 2)  x dx−+   (Leave your answer in exact form.)     (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

Question 26 (2 marks) 

Find:     2 6
3  
x

x
dx

e− +




                  (2)    

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 27 (6 marks) 

For the function 3( ) 3 2f x x x= − + :   

i) Find the stationary points and determine their nature.     (3) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………      

ii) Find the point of inflexion.          (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

iii) Using parts i) and ii), sketch the graph of ( )y f x= .    (1) 
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Question 28 (2 marks) 

The life span of a particular species of sea turtle is normally distributed with a mean of 170 
years and a standard deviation of 35 years. By using the table or otherwise, find the 
probability that a random chosen turtle will live for more than 220 years, correct to 4 decimal 
places.                    (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………..….........                                                                                                        

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………. 
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Question 29 (4 marks) 

The continuous random variable X has probability density function  f(x) where  

 

                                  

                            
2 ,       0( )

0,              elsewhere

x

xf x ke
−

 = 


 

      

i)   Show that 1
2

k = .                                                                                                       (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

ii) What is the probability that the random variable X has a value that lies between 
1
3

 and 1
2

? Leave your answer in terms of e.                 (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………..                                              
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Question 30 (4 marks) 

A particle moves in a straight line so that its displacement, x metres, at time t seconds is 

given by:  

                 26 3ln(3 2)x t t= + +  

i) Find the initial displacement. Leave your answer in exact form.    (1) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

ii) Prove that the particle is never at rest.      (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

iii) Hence, find the limiting velocity.        (1) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………     
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Section II extra writing space 
If you use this space, clearly indicate which question you are answering. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………….……………………………………………………………………………………...

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………..…………………………………………………………………………

……………………………..……………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………….………………………………………………………...…………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Attempt Questions 31 – 40 (36 marks) 
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Question 31 (5 marks) 

Consider the function ( 1) log 2ey x x= − . 

i) Find dy

dx
.            (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

ii) Hence show that :   
1

1
2

1log 2  log 2
2e ex dx = −       (3) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………       
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Question 32 (4 marks) 

                         

                      

The diagram shows the graph of the function ( )y f x= , with the coordinates of the turning 
points shown. 

i) On the number plane shown below, sketch the graph of ( )y f x=  .   (2) 

 

 

 

 

 

 

 

 

 

ii) Find the area bounded by the graph of  ( )y f x=  and the x -axis, without 
finding the equation of the curve.                                       (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………..    

x 

y 
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Question 33 (4 marks) 

The sum of the first three terms of a geometric series is 152 and the sum of the next three 
terms is 513. Find: 

i) the common ratio         (3) 
 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

ii) the first term             (1) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 34 (4 marks) 

The angle of elevation to the top of a building from a point due west of the building is 23 . 
Point B has a bearing of 153T from the base of the building and the angle of elevation to the 
top of the building is 18 . If A and B are 600 m apart: 

    

                                  

 

i) Show that 117AOB =  .          (1) 
 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

ii) Evaluate the height of the building h, correct to the nearest metre.              (3) 
 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

h 
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Question 35 (3 marks) 

Find the exact value of x  given  9
3log log 3xx = .       (3) 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………  

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………  

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………  

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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Question 36 (4 marks)     

Donald is playing a game with two ordinary dice such that he wins if the sum of the two 
numbers on the dice is 6. If the sum is 5 then he loses. If the sum is anything else it is a draw 
and the player plays again until he wins or loses. 

i) Find the probability that Donald wins on the first throw.                (1) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

ii) What is the probability that Donald wins on the first, second or third throw?        (1) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………….…

…………………………………………………………………………………...…………… 

iii) Calculate the probability that Donald eventually wins the game.               (2) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 37 (3 marks)           

The diagram below shows the graph of 2 xy e−= and 1xy e= − . 

                   

  

 

Find the exact area of the shaded region between ln2x = −  and 5ln 2x = .    (3) 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………. 

5ln2 
-ln2 

x 

2 xy e−=  

1xy e= −  
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Question 38 (1 mark) 

 Find:   1  
ln

dx
x x





                                                                                                                  (1) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………. 

Question 39 (3 marks) 

If 2 (2 )(2 )y m y n y= − − , show that 1 1 1, ,
m y n

 is an arithmetic sequence.   (3) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………….

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………….

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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Question 40 (5 marks) 

An underground power line is to run from a power plant at one side of a river to a factory at 
the other side, 1000 metres downstream. The river is 600 m wide and has straight banks. The 
diagram below shows the proposed route of the power line. It follows the river bank for a 
distance before crossing the river to the factory. The cost of laying the power line under land 
is $140 per metre, and the cost of laying the power line underwater is $180 per metre. It is 
required to find the route costing the least to install the power line. 

        

 

i) Find the total cost of the line in terms of x .      (2) 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………     

ii) Find the route that gives the minimum cost.       (3) 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………   

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………       

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 
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………………………………………………………………………………………………… 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………                                                                                                       

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………….…

…………………………………………………………………………………...……………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………        

                                                  The End 
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Section II extra writing space 
If you use this space, clearly indicate which question you are answering. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………….……………………………………………………………

………...….……………………………………………………………………………………

…………………...……………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………                                                                 
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…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………….…………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………….…………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………….…………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………….
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…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………........                                                                                                                                                                

…………………………………………………………………………………………………

……………………………………………………………….…………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………..……………………………………..                                          

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………                                                                                   

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………  
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