
                                                                                                                              

 

 

 

Sydney Girls High School 
                 2021 

Alternate Task 4 
                      

Mathematics Advanced                           

____________________ 

General Instructions     • Reading time – 5 minutes  

                                         • Working time – 60 minutes 

                                         • Write using a black pen  

                                         • Calculators approved by NESA may be used 

                                         • A NESA reference sheet has been provided for use 

                                         • For questions in Section II, show relevant mathematical                       

                                            reasoning and/ or calculations  

___________________ 

  Total Marks: 

        50                                            Section I – 10 marks (pages 2–5) 

                                                          • Attempt Questions 1–10  

                                                          • Allow about 15 minutes for this section  

                                                          Section II – 40 marks (pages 6–9) 

                                                          • Attempt Questions 11–14  

                                                          • Allow about 45 minutes for this section  

 

 

 

THIS IS NOT A TRIAL PAPER  
It does not reflect the format or the content of the 2021 HSC Examination Paper in this subject. 
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Section I 

10 marks  

Attempt Questions 1-10 

Allow about 15 minutes for this section 

 

For each question, select the correct response A, B, C or D. 

List the correct response only on YOUR writing paper for questions 1 – 10. 

 
 

1.  Simplify: 

2

2
30

19 150
x x

x x
+ −

− −  
 

       A.     ( 6)( 5)
( 5)( 25)

x x
x x
+ −
+ −

           

       B.      6
25

x
x
+
−

            

       C.     ( 6)( 5)
( 5)( 25)

x x
x x
− −
+ −

           

       D.     5
25

x
x
−
−

 

 

2.  What is the derivative of 2log ( 2)e x +  

A.   2
2

2x +
 

B. 2
2

2
x

x +
 

C. 2
2 2

2
x

x
+
+

 

D. log (2 )e x  
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3.  The random variable X is distributed normally with 12µ = and 2σ = , and the random variable Z ,                     
has a standard normal distribution. Which of the following is true? 
 

A.    ( ) ( )9 1.5P X P Z< = >  

B.     ( ) ( )9 0 1.5P X P Z< = < <  

C.    ( ) ( )9 1.5 1.5P X P Z< = − < <  

D.    ( ) ( )9 1.5 0P X P Z< = − < <  

 

 

4.  The inequality which defines the domain of the function 
2

4( )
9

f x
x

−
=

−
is: 

A. 3x ≤  
 

B. 3 3x− < <  
 

C. 3 3x− ≤ <  
 

D. 3,  3x x< − >  
 

 

 

5.  The mass 𝑄𝑄, in grams, of a certain radioactive isotope is given by 0
ktQ Q e−= , where 0Q  and 𝑘𝑘 are 

positive constants. If the mass of the isotope halves every 20 years, approximately how many years 
would it take for this isotope to decay 85%  of its initial mass? 

 

A. 74.74 
 

B.  34.74 
 

C.  63.74 
 

D.  54.74 
 

 

 

 



4 
 

6.  Volleyball is a very popular sport at Green Hills High School. A survey was carried out and the results 
are recorded below: 

Year Like Volleyball Does not like 
Volleyball 

Total 

Junior students 310 140  

Senior students 295 125  

Total    

 
A student who was interested in Volleyball forgot to write their class group on the survey paper. What 
is the probability that it was a junior student? 

A. 15
29

 

B.  31
45

 

C. 62
121

 

D. 121
174

 

 

7.  The graph below shows the functions ( ) 3f x = −  and 2( ) ( 2)g x x x= − . The curves intersect at the point 

( )1, 3− − . What is the area of the shaded region? 

 

 

A. 4
3

  square units. 

B. 25
12

  square units. 

C. 5
2

  square units. 

D. 11
12

 square units . 
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8.  A table of values is constructed to help sketch the curve ( )y f x=  . 
 

𝑥𝑥 0 5 10 15 20 
𝑓𝑓(𝑥𝑥) 2 4.5 5.1 3.6 0 

 
 
 Given that ( )f x  is continuous over the domain 0 20x≤ ≤ , using the trapezoidal rule with four                                   

sub-intervals, what is an estimate of the area under the curve
20

0

( ) f x dx∫ ? 

 

A. 31 m2 

B. 62 m2 

C. 71 m2 

D.  74 m2 

 

9.  The velocity of a particle is given by ( ) 9cos3v t t= −  for 0 2t π≤ ≤ , where v is measured in metres per 

second and time is measured in seconds. After 
6
π  seconds, the particle has a displacement of 5  metres. 

What is the equation of the displacement of the particle? 
 

A. ( ) 3sin 3 5x t t= +  
 

B. ( ) 3cos3 8x t t= − +  
 

C. ( ) 3sin 3 8x t t= − +  
 

D. ( ) 3sin 3 5x t t= − +  
 

 

10.  Which of the following statements is true for the function
2

( ) 1xf x e= − ?  

 

A. The function is not differentiable at x = 1. 
 

B.  The function is not continuous at x = 0. 
 

C.  The function has a stationary point at x = 0. 
 

D.  The function has an asymptote at y = –1. 
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Mathematics Advanced  

Section II  

40 marks 

Attempt Questions 11–14 

Allow about 45 minutes for this section 

Instructions: 
 
• Begin a new page for each question.  

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

                         

Question 11 (Begin a new page)        (10 marks) 

 

a) Find the value of p and q such that 2(1 3) 2 3p q− = −      2     
 
   

b) Solve the equation 3 4 5x + = .        2 
 

c) Find 
2

3
5 3x x dx

x
−⌠


⌡

          2 

 

d) Find cos 2
x

d x
dx e

 
 
 

 in simplest form.         2 

 

e) Solve for x:  3 3log (2 1) log 1x x+ + =         2 

   

End of Question 11 
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Question 12 (Begin a new page)                (10 marks) 

a) Solve the equation 3 sin cos 0θ θ+ =  where 0 2θ π≤ ≤ .      2 

 

b) The following distribution table shows the number of mobile phones in a sample of families. 
 

Number of mobile phones 2 3 4 5 

Number of families k 7 5 4 

 

It is given that k is a positive integer. 

i) If the median of the distribution is 4, write down the minimum possible value of k.  1 

ii) If the mean of the distribution is 3, find the value of k.      1 

 

 

c) A curve C has the equation ( )y f x=  where 0x ≠ . The point (1,3)P  lies on the curve.    

i) Find ( )f x , given 2
3( ) 7 4f x x
x

′ = − +          2 

ii) Find the equation of the normal to curve C, at the point P.       2 

Express your answer in general form.                   

 

 

d)   Use the standard normal distribution table below to find the probability for a normally                       

distributed random variable X , given ( )18P X ≥  where 5µ = and 10σ = .    2 

 
End of Question 12 
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Question 13 Begin a new page                    (10 marks) 

a) A particle is moving in a straight line and its velocity is given by: sin
4

v tπ = −  
 

 for 0  8t≤ ≤ . 

The graph shows its velocity v metres per second at time t seconds. 

 

                                       
 

i) Find the total distance travelled by the particle in the first 6 seconds.    2 

ii) At what time does the particle reach its maximum displacement? Justify your answer.                2 

 
 

b) A bag contains five red marbles and four blue marbles.       2 
Three marbles are drawn in succession.  
At each draw, if the marble is red it is replaced, and if it is blue it is not replaced.  
Find the probability of drawing: one red marble.        
 

 

c) Prove that tan 1 cosec sin
sec cot tan
θ θ θ
θ θ θ
+

− =
+

.        2 

 

d) Find ( )tan xd e
dx

 and hence evaluate 2

3

tan3sec . xx e dx
π

π
∫ . Leave your answer in the exact form. 2                                           

 

End of Question 13 
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Question 14 Begin a new page                   (10 marks) 

 

a) A particle starts from the origin and moves in a straight line with a velocity given by  

2
3

5
tv
t

=
+

 metres per second, where t is in seconds. 

 
i) Find an expression for the acceleration. Simplify your answer.    2 

ii) Describe the motion of the particle initially. In your answer, make reference to the  

velocity and to the acceleration of the particle.       2  

 

b) The top of a tower B is due north of Patricia (P) and its angle of elevation is 42°.  

From Queenie (Q) who is 80 metres from Patricia, the tower is due west and its angle  

of elevation is 38°. Let the height of the tower be h metres and let C be the base of the  

tower on the ground. Calculate the height of the tower, correct to one decimal place.  2 

 

 
 
 
 

c) The cost of riding a Harley-Davidson motor bike (in dollars per hour) depends on the  
speed (v) of the motor bike (in kilometres per hour) and is given by 23 15 20000C v v= + + . 
 

i) Show that the total cost for a trip of 90 km is given by: 1800000270 1350P v
v

= + +  1 

 
ii) Find the speed, in km/h, that will minimise the cost of this trip    3 
 

   End of paper. 
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