
 

 
 
 

St George Girls High School 
 

Mathematics Advanced 
2020 Trial HSC Examination 
 
 
 

General 
Instructions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Reading time – 10 minutes 
 Working Time – 3 hours 
 Write using black pen 
 Calculators approved by NESA may be used. 
 A reference sheet is provided. 
 For questions in Section I, use the multiple-choice answer sheet provided. 
 For questions in Section II: 

o Answer the questions in the space provided. 
o Show relevant mathematical reasoning and/or calculations. 
o Extra writing space is provided at the back of this booklet. If you use 

this space, clearly indicate which question you are answering.  
o Marks may not be awarded for incomplete or poorly presented 

solutions 
 

 
Total marks: 
100 

Section I – 10 marks (pages 3 – 8) 
 Attempt Questions 1 - 10 
 Allow about 15 minutes for this 

section 
 
Section II – 90 marks (pages 9 – 30) 
 Attempt Questions 11 – 33  
 Allow about 2 hour and 45 minutes 

for this section 

Q1 – Q10  /10 
Q11 – Q15  /15 
Q16 – Q19 /15 
Q20  /2 
Q21 – Q25  /15 
Q26 – Q29  /15 
Q30 /8 
Q31 /9 
Q32 /5 
Q33 /6 
Total /100 
 % 

 

Student Number: 

Teacher: 



St George Girls High School 
Trial HSC Examination – Mathematics Advanced – 2020 Page 3 
 
 

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 diagram best shows the graph of the parabola  𝑦𝑦 = 2 − (𝑥𝑥 + 1)2 ? 

 

 (A)  (B)  

 

  

 
 

(C) 
 (D)  
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Section I (cont’d) 
 
2. A scatterplot of pain (as reported by patients) compared to the dosage (in mg) 

of a drug is shown below. 
 
 

 
 

How could you describe the correlation between the pain and the dosage? 
 

 (A) A moderate negative correlation  

 (B) A moderate positive correlation  

(C) A weak positive correlation.  

(D) No correlation. 

 

 

3. Robina threw an ordinary die numbered 1 to 6 twice. What is the probability 
that the second number shown on the die is more than the first? 
 

 (A) 
5
6

   

 (B) 
1
6

   

(C) 
5

12 
   

(D) 
1
2
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Section I (cont’d) 
 
4.  The graph of  𝑦𝑦 = 𝑓𝑓(𝑥𝑥)  is as shown below. 
  

 
 

What is the number of stationary points and points of inflection in the graph of 

 𝑦𝑦 = 𝑓𝑓(𝑥𝑥)?  

 

(A) 3 stationary points and 3 points of inflection 

(B) 3 stationary points and 4 points of inflection  

(C) 4 stationary points and 3 points of inflection  

(D) 4 stationary points and 4 points of inflection 

 

 

5.  What is the amplitude and period for the curve  𝑦𝑦 = −1 + 3 sin  2𝑥𝑥 ? 

 

(A) Amplitude = 3,  Period = 2𝜋𝜋  

(B) Amplitude = 2,  Period = 2𝜋𝜋  

(C) Amplitude = 3,  Period = 𝜋𝜋  

(D) Amplitude = 2,  Period = 𝜋𝜋  

y 

x 
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Section I (cont’d) 
 
6. 𝑦𝑦 = log𝑎𝑎𝑥𝑥−3   is equivalent to:  
 

(A) 𝑥𝑥 = 𝑎𝑎 
𝑦𝑦
3  

(B) 𝑥𝑥 = 𝑎𝑎−𝑦𝑦
3    

(C) 𝑥𝑥 = 𝑎𝑎 3𝑦𝑦   

(D) 𝑥𝑥 = 𝑎𝑎 −3𝑦𝑦   

 

7.  The diagram below shows the graph of  𝑦𝑦 = 𝑓𝑓(𝑥𝑥). 

 

 
 

Which of the following statements is false? 

 

(A) The horizontal asymptote is 𝑦𝑦 =  1  

(B) The curve is continuous 

(C) The curve is concave up for 𝑥𝑥 < – 1 

(D) The equation of the function is 𝑦𝑦 =  
𝑥𝑥−2
𝑥𝑥+1

 

 

(−3, 2.5) 



St George Girls High School 
Trial HSC Examination – Mathematics Advanced – 2020 Page 7 
 
 
Section I (cont’d) 
 

8. Which of the following is the derivative of  𝑦𝑦 =  3𝑥𝑥2 − 4
4𝑥𝑥2 − 3

 ? 

  

(A) 
14 𝑥𝑥

( 4 𝑥𝑥2 −3)2 

(B) 
14 𝑥𝑥

16 𝑥𝑥4 + 9
    

(C) 
48 𝑥𝑥3− 50 𝑥𝑥
( 4𝑥𝑥2 −3)2          

(D) 
48 𝑥𝑥3− 50 𝑥𝑥

16 𝑥𝑥4 + 9
 

 
 
9.  The discrete random variable 𝑋𝑋 has the following probability distribution. 

 
𝑋𝑋 0 1 2 

𝑃𝑃(𝑋𝑋 = 𝑥𝑥) 𝑎𝑎 𝑏𝑏 0.3 

 

Given that  𝐸𝐸(𝑋𝑋) = 0.8, then 

 

  (A) 𝑎𝑎 = 0.5  and  𝑏𝑏 = 0.2 

  (B) 𝑎𝑎 = 0.2  and  𝑏𝑏 = 0.5 

  (C) 𝑎𝑎 = 0.3  and  𝑏𝑏 = 0.4 

  (D) 𝑎𝑎 = 0.3  and  𝑏𝑏 = 0.2 
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x

y

Section I (cont’d) 
 
10.  The graph of the function 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) is shown below.  

 

 

 

 

 

 

 

 

 

                                                                                                                   

Given that             ,                     and                                       , 

 

what is the value of                            ? 

 

(A) −1  

(B) −2  

(C) – 3 

(D) – 4 

 

 

 

 

 

End of Section I 

  

𝑦𝑦 = 𝑓𝑓(𝑥𝑥) 

𝑥𝑥1 
 

𝑥𝑥2 
 

 𝑥𝑥3 
 

  𝑥𝑥4 

 

0 
 

� 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑑𝑑
𝑥𝑥2

0
= −3 � 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑑𝑑

𝑥𝑥3

0
= −1 � 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑑𝑑

𝑥𝑥4

0
= −4 

� 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑑𝑑
𝑥𝑥4

𝑥𝑥2
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Section II 
 
90 marks 
Attempt Questions 11 ‒ 33 
Allow about 2 hours and 45 minutes for this section. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 

 
 
Question 11 (2 marks)     Marks 
 
Find                         ,  giving each term in its simplest form.  2 
  
 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
Question 12 (2 marks)     
 

A sector has a radius of 4 cm and an area of   
8π
3

 cm².  2 
Find the angle 𝜃𝜃.  
 
  
 
 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

� 6𝑥𝑥2 + 2 +
1

√𝑥𝑥
𝑑𝑑𝑑𝑑 

𝜃𝜃 

4cm 

Not to scale 
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Question 13 (6 marks)     Marks 
 
Lizzie is a university student collecting data about her classmates’ alcohol consumption. 
A question in her survey asks the respondent to indicate how many alcoholic drinks 
they typically consume each week. The data collected is displayed in the cumulative 
frequency histogram.   

 
 

 
(a) How many drinks per week do each of the students in the top decile of 

respondents consume?          2 
 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
(b) Construct a box-plot to represent the data.       3 
 

 
 

(c)  Comment on the distribution of the data.      1
  

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 14 (4 marks)     Marks 
 
The random variable X   has this probability distribution. 

 
 𝑋𝑋 0 1 2 3 4 

𝑃𝑃 (𝑋𝑋 =  𝑥𝑥) 0.1 0.2 0.4 0.2 0.1 
 

 
(a) Find 𝑃𝑃(1 < 𝑋𝑋 ≤ 3).          1 

 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
 
(b) Find the expected value of 𝑋𝑋, showing all working.     1 

 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 

 (c) Find the variance of 𝑋𝑋, showing all working.      2 
 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
 
Question 15 (1 mark)     
 
Find the derivative of  16 sin 5𝑥𝑥 .         1 
 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 16 (4 marks)         Marks 
 

A curve with the equation 𝑦𝑦 = 𝑓𝑓(𝑥𝑥), has  
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

  = 𝑥𝑥3 + 2𝑥𝑥 − 7.    
 

(a)  Find 
𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2 .           1

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

……………………………………………………………………………………………. 

 

 (b)  Show that   
𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2  ≥ 2 for all values of 𝑥𝑥.       1 

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
 
(c)  The point 𝑃𝑃(2,4) lies on the curve. Find an equation in general form,  2 

for the normal to the curve at point 𝑃𝑃.        

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
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Question 17 (3 marks)         Marks 
 
Find the exact solutions to the equation  1 + 2 sin 3𝑥𝑥 = 2  in the         3 

domain  0 ≤ 𝑥𝑥 ≤ 𝜋𝜋.    
 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
Question 18 (3 marks)     
 
A symmetrical lake has two roads, 420 metres apart, forming two of its sides. 
Equally spaced measurements of the lake, in metres, are shown on the diagram. 

 
 

Use the trapezoidal rule to estimate the area of the lake.     3 
 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 19 (5 marks)         Marks 
 
 (a)  Show that the derivative of  ln      is                .     3 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

(b)  Hence show that          .      2 
 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

�
1

9 − 𝑥𝑥2  𝑑𝑑𝑑𝑑 =
1
6

 ln
5
2

 
2

1
 

�
3 + 𝑥𝑥
3 − 𝑥𝑥

� 
6

9 − 𝑥𝑥2 
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Question 20 (2 marks)         Marks 
 

 Simplify   
tan 𝜃𝜃 sec 𝜃𝜃
1+tan2 𝜃𝜃

  .          2 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
Question 21 (2 marks)      
 
The graph below shows  𝑦𝑦 = 𝑓𝑓(𝑥𝑥).        2 

On the same graph sketch   𝑦𝑦 = −2 𝑓𝑓(𝑥𝑥 − 1). 

 
 

 
  

𝑦𝑦 

𝑥𝑥 
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Question 22 (3 marks)     Marks 
 

 

 

Calculate the area bounded by the curves 𝑦𝑦 = √𝑥𝑥 + 1  and 𝑦𝑦 = 11 − 𝑥𝑥     3 

and the 𝑥𝑥-axis.  

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

y 

x 

𝑦𝑦 = √𝑥𝑥 + 1 

𝑦𝑦 = 11 − 𝑥𝑥 

11 −1 

(8, 3) 
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Question 23 (2 marks)     Marks  
 
Evaluate  .  

 
         2 

  

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
Question 24 (3 marks)      
 
Consider the functions 𝑓𝑓(𝑥𝑥) = ln(𝑥𝑥) and  𝑔𝑔(𝑥𝑥) = 𝑒𝑒2𝑥𝑥+1.      2 
 
(a)  Show that the composite function,  𝑔𝑔�𝑓𝑓(𝑥𝑥)�, is a parabola.  
   
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
 
(b)  Find, in interval notation, the natural domain of the composite function. 1 

   

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

�
5
𝑥𝑥

𝑒𝑒3

1
 𝑑𝑑𝑑𝑑 
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Question 25 (5 marks)     Marks 
 
After a class of ten students sits a test on Monday, the teacher spends time doing 

revision and tests the students again on Friday. Only nine of the students are present 

for the second test on Friday. The results, in percentages, for those nine students, are 

shown in the following table and scatterplot. 

 

Student A B C D E F G H I J 

Monday (M) 61 51 58 61 59 55 46 58 62 63 

Friday (F) 65 56 67 59 60 52 53 61 60 Absent 
 

 
 

(a) Using your calculator, find the correlation coefficient for the 9 students  2 

and explain the type and strength of correlation this data represents.   

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

Question 25 continues on the next page 

40

45

50

55

60

65

70

40 45 50 55 60 65 70

Friday 
test  

results (F) 
G 

Monday test results (M) 

B 

F 

C 
A 

I 

D 

H E 

𝐅𝐅 = 𝐌𝐌 
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Question 25 continued  Marks 
 
 (b) Determine the equation of the least squares-regression line for this data. 1 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
(c) Using your answer to part (b), predict the result for the student who was 1 

absent for Friday’s test. Give your answer to the nearest whole mark. 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 

(d) The scatterplot above also shows the line  F = M. Explain the   1 

significance of a student being represented below the line  F = M. 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 26 (5 marks)     Marks 
 
A swimming pool is to be emptied for maintenance. The quantity of water, 𝑄𝑄 litres, 
remaining in the pool at a time, t  minutes after it starts to drain, is given by: 
𝑄𝑄(𝑡𝑡) = 2000(25 − 𝑡𝑡)2,   𝑡𝑡 ≥ 0. 
  

(a) At what rate (in litres/min) is the water being removed at any time (𝑡𝑡)?  1
    

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
(b) If the pool is completely full before being emptied, how long will it take   3 

to remove half of the water from the pool to the nearest minute?     

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 

(c) At what time does the rate of flow of water from the pool     1 

             reach 20 kL/minute? 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 27 (5 marks)         Marks  
 
(a)  Show that the two functions 𝑦𝑦 = 4𝑥𝑥 − 𝑥𝑥3  and  𝑦𝑦 = 𝑥𝑥   intersect when  2 

             𝑥𝑥 = 0  and  𝑥𝑥 = ±√3 .  
   
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 

(b)  Hence find the exact area between the two functions in the first quadrant. 3 
   
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 28 (2 marks)     Marks 
 
The diagram below shows the graph of 𝑦𝑦 = 𝑓𝑓′(𝑥𝑥).      2 
 
 

 
 
 
Sketch a possible graph of  𝑦𝑦 = 𝑓𝑓(𝑥𝑥) below, including axes and any stationary points. 
 
 

 
 
 
 
 
 
 

 

 
  

𝑓𝑓’(𝑥𝑥) 

𝑥𝑥 

𝑦𝑦 

2 −4 
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Question 29 (3 marks)     Marks 
 
A drone is used during the filming of a television show. The drone leaves  3 

its base station, at point 𝑂𝑂, and flies 50𝑚𝑚 on a bearing of 045°𝑇𝑇 to point 𝐴𝐴.  

It then changes direction to 130°𝑇𝑇 and flies a further 90𝑚𝑚 to point 𝐵𝐵.  

To the nearest metre, calculate how far the drone is from base when it  

reaches point 𝐵𝐵. 

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
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Question 30 (8 marks)     Marks 
 
The displacement of a particle is described by the equation  𝑥𝑥 = 4𝑡𝑡𝑒𝑒−𝑡𝑡 + 3,  

where 𝑥𝑥 is the displacement from the origin in cm and 𝑡𝑡 is the time in seconds. 

 
(a)  Find the particle’s initial displacement.       1 
 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
 
(b)  Find an equation for the particle’s velocity.      1 
 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
 
(c)  Find when the particle is at maximum distance from the origin and  3 

             what its displacement is at that time.       
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

Question 30 continues on the next page 
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Question 30 continued     Marks 
 

(d)  Describe what happens to the particle eventually, given that     1 

             as 𝑡𝑡 → ∞,     
𝑡𝑡

𝑒𝑒𝑡𝑡  → 0  .   

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
 
 
(e)  Sketch the curve of the displacement  𝑥𝑥 = 4𝑡𝑡𝑒𝑒−𝑡𝑡 + 3 below,   2 

             showing the maximum, any asymptotes and any intercepts.    
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Question 31 (9 marks)     Marks 
 
It is known for a large population that at the beginning of winter, 15% of people  

will be infected with a particular virus. 

 

(a) Four people are selected at random.        2 

Find the probability that at least one of them has the virus.     

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
 
(b) What is the smallest number of people a drug company would need to test  3 

to have a greater than 95% chance that at least one of the tested people  

has the virus? 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

……………………………………………………………………………………………. 

Question 31 continues on the next page 
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Question 31 continued                         Marks 

(c) As winter progresses the virus spreads further so the health authorities  

decide to trial a new medication to try and stop the spread of the virus.  

The two-way table shows the number of people in a trial. 

(Note: The trial consists of those taking the medication and those in a control 

group). 

 Taking Medication Control Group 

Virus 204 205 

No Virus 212 209 
  

(i)    What percentage of people in the trial had the virus?    1 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
(ii)    What percentage of people in the control group had the virus?  1 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

(iii)   Giving a reason, determine if it is worth the health authorities  2 
                       using this new medication.  

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
 
……………………………………………………………………………………………. 
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Question 32 (5 marks)     Marks 
 

 
 
A triangular enclosure has been created by the fences PQ and PR,  

each of length 40 metres. A river forms the third boundary of the enclosure,  

as shown in the diagram. 

 

Let  ∠𝑃𝑃𝑃𝑃𝑃𝑃 =  𝜃𝜃.     

 

(a)         Show that the area of 𝛥𝛥 𝑃𝑃𝑃𝑃𝑃𝑃  is  𝐴𝐴 = 800 sin2𝜃𝜃.     2 
 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

 
 
 

Question 32 continues on the next page 
 

Not to scale 
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Question 32 continued                  Marks 
 
 
(b)        Find the maximum possible area of this triangular enclosure,   3 
               as 𝜃𝜃 changes. 
 
……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 
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Question 33 (6 marks)         Marks 
 
The height h(t) metres of the tide above the mean sea level on 1st April is given by  

the following rule:  ℎ(𝑡𝑡) = 4sin �π
8

𝑡𝑡�  where t is the number of hours after midnight. 

 
(a)  Draw a graph of  𝑦𝑦 = ℎ(𝑡𝑡) for 0 ≤ 𝑡𝑡 ≤ 24.      2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) At which time(s) does the high tide occur?      1 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

 
(c) What was the height of the high tide?       1 
 

……………………………………………………………………………………………. 

 
(d) What was the height of the tide at 10 a.m.?       2 
             (Answer correct to 1 decimal place) 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

END OF EXAMINATION  
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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 diagram best shows the graph of the parabola y = 2 - (x + 1)2 ? 

(A) (B) 

y y 

(C) 

y y 

Page 3 
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Section I (cont'd) 

2. 

3. 

A scatterplot of pain (as reported by patients) compared to the dosage (in mg) 
of a drug is shown below. 

10 ' • ' ·• 
' 

<I) 
8 1• 

~ I 

• I u 
I <I) 

C: I I ·.;; 6 -1 • ., • I 
Q. I 

-0 I • <I) I .., .... 4 

i--l -
I 

0 t • 
Q. I 
~ • I 

I i 

2 I I - ~~ - 4-t•- - ·\- - -
I I i 

I 
! ' 

10 20 30 40 so 60 70 80 
Dosage (mg) 

How could you describe the correlation between the pain and the dosage? 

Q A moderate negative correlation 

(B) A moderate positive correlation 

(C) A weak positive correlation. 

(D) No correlation. 

Robina threw an ordinary die numbered 1 to 6 twice. What is the probability 
that the second number shown on the die is more than the first? 

5 "'-'Oj~ '¼,s. Cfil,IA. ~F · (A) 
6 

4-1 I I 2- 2. 3 3 / .4-~ 
(B) - I , 5:.h 6 

2-) 4-@)-2_ - 11 3> 3) s- 4- ,6 / 
l'> I 

12 - l I 4-
1 ~i~ ~,~ ~, b (D) - i) s-2 

~,b I) b 
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Section I (cont'd) 

4. The graph of y = f(x) is as shown below. 

.s 

What is the number of stationary points and points of inflection in the graph of 

Y = f(x)? 

s. 

(A) 

~ 
(D) 

3 stationary points and 3 points of inflection 

3 stationary points and 4 points of inflection 

4 stationary points and 3 points of inflection 

4 stationary points and 4 points of inflection 

What is the amplitude and period for the curve y = -1 + 3 sin 2x ? 

(A) Amplitude = 3, Period = 2rr 

(B) Amplitude = 2, Period = 2rr 

(cc;)) Amplitude = 3, Period = rr 
~ Amplitude = 2, Period = rr 

t 
a.N\p l,+-ude_ 

f _.e_,.,-; ~ ·=- ~ n-
0'. 

::: 

-= rr 

St George Girls High School 
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Section I ( cont'd) 

6. y = logax-3 is equivalent to: 

(A) 

_;!'. 
X = a 3 

(C) x = a 3Y 

(D) X = a - 3y 

7 . The diagram below shows the graph of y = f(x). 

16 
!4 
i 

y 

!2 
! -------i-4---------------

--1-----+---+--+-0>---c:>+-~+::=;x 
-6 -4 -2 ! 

+2 
i 
T 

2 

Which of the following statements is false? 

(A) The horizontal asymptote is y = 1 e The curve is continuous 

(C) The curve is concave up for x < - l 

(D) 
x-2 

The equation of the function is y = -­
x+l 

4 6 

Page 6 
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Section I (cont'd) 

8. 

iA. 
3x2 -4 ,/ 

Which of the following is the derivative of y = -
2
- ? ..._ . , 

4X -3 ' - V 

. . _ 0 I r/4.- ' 1 '\AJ!V\"1 ~\ ~ 14x v (4x2-3)2 

(B) 
14x 

16x4 + 9 

(C) 
48x3- SOX 

( 4x2 -3)2 

48x3- 50 X 
(D) 

16 x 4 + 9 

~ 
( 4-x 1 - 3; 1--

9. The discrete random variable X has the following probability distribution. 

X 

P(X = x) 

Given that E(X) = 0.8, then 

,- < 

Page7 

§) a = 0.5 and b = 0.2 

(B) a = 0.2 and b = 0.5 

(C) a = 0.3 and b = 0.4 

(D) a = 0.3 and b = 0.2 I - b -- e>, 3 

!-0 -2-0-~ 

St George Girls High School 
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Section I (cont'd) 

10. The graph of the function y = f(x) is shown below. 

y 

r Xz r3 
Given that Jo f(x) dx = -3 , Jo f(x) dx = -1 

f
x• 

what is the value of f(x) dx ? 

Q -1 
(B) 

(C) 

(D) 

-2 

-3 

-4 

Xz J: 3 ~(x_) M =: 
2... 

C < 

End of Section I 

Pages 

r· and Jo f (x) dx = - 4 , 
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Section II 

90marks 
Attempt Questions 11 - 33 
Allow about 2 hours and 45 minutes for this section. 

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

Question 11 (2 marks) Marks 

Find J 6x 2 + 2 + .Jx dx, giving each term in its simplest form. 2 

J6.~~ .. t.-.. ~ .. ::.~ ... ~ ~.~ .... :': .. .. .r~~~.~.7: ... t..~~'..~ ... ~~········ ·· .. 
;:,c = Gx.'3 f- 2.;x_ -t- ;x_)'~ t- c. -1.....,~ 

: : :: : :: : : : : : : : : : : : : : : : : :: : :: : : : : :: : :: : :: : :: : ::~:: :: :;.::.~: ;: : : :;:~::;:::ti~:::;:;.:::: :: 
.... .. ................. ............ .. .......... ::-: ... r.z.. .... ".?1 .... ~r: ... .-:fu.~ .. ~~.~ -1-o 

·· ············· ·· ·········· .. ··············· ······~····~·~-'::':½:.: .... '.; .... !½ ... ~!·:;.>.J~J.'?.':-+~..--, 

....... ... ..... .......... ...... ..... .... ... ... :-:: .. r~ ... -:-:>. .'-i ..... ~.:. ..... ~.1::.::~z, ... ~~ .. ..., i ~ 
C., ...--,s..\=-,.f- D .p I.:; \ :,-.-..:, •~•t O -, ' 

Question 12 (2 marks) 

811 2 A sector has a radius of 4 cm and an area of - cm . 
3 

Find the angle 0 . 

Not to scale 

........... ........ .............. ":':~ .":. :.!c ~.t. .... ":':. ~ ::':'.~~ .-r:..: ........ ....... .. .... ......... . 

2 

EXAMINER'S COMMENTS 

.. • 
. .... 

. ' 

iQ (I 

r. - ,,,... ... I r., 1/, II J,,.,__~ • 
~ 

~..-,c. .st-uJp,-.,.\-.__ l""')qdo ....., .'.s:+-.k'> wl-fl-.. ; ',e, c ... 1,- le::{-;= 

- • " -- f ...,{Ju Y,, = .2' 04'-'>e.,,..... () =o.+- +a c....iy •, +-c.. 
I '-......1 ..... V 

~ ....... t...J-'"\ ¾ C. <>--. ~ .:f-- ..... 4- c-/l ,.::;-+.,.,,, r-,,, .\...'o-. 
-.J 

~ 1.2 . 

►c,...-,L s--tu d e.nfs ,..,,e.~,..J 1- 'l'"-e - .,.. ,"5;+- -ti..,.._ 'i'>"'e. .. 

c:> (l ~-c+-ov- ~ . .,.._,uf.,.. , 
A-t- ~.--- =+---"\ c.. . H- , s .,,,d v;,, .,.1:.1<!. -{6y- .:s-tuJ ~..,h 

'--.J 

..l.-c, \ ,e .... v, --t½ e- ,;... ... -,~~,- ,..., +Ar-.-~.;:, a-C. 'ii .......,~~...--

-t-1--,.:::;..., ...... J e ... ,...c:~ • 

u 



St George Girls High School 
Trial HSC Examination - Mathematics Advanced - 2020 Page 10 

Question 13 (6 marks) Marks 

Lizzie is a university student collecting data about her classmates' alcohol consumption. 
A question in her survey asks the respondent to indicate how many alcoholic drinks 
they typically consume each week. The data collected is displayed in the cumulative 
frequency histogram. 

Number of Drinks per Week 

(a) How many drinks per week do each of the students in the top decile of 
respondents consume? 

"I , . 
... ~e. ... ~p. .... .!9. ✓. ....... ~.c.•.-:?.b: ..... :: .. ~ ...... ½ ...... r.C? ..... 4.:.-'.":?.~ .. .... .. 

2 

····~·'· ·· ··~·e.k.: ............. .... .......... .. ..... ........ ~7 .... . '.~.+~:. .... ~"Le'") 

1 _ !:> ~ ~ o - I ---d, ... 
(b) Construct a box-plot to represent the data. A ( l 

..--- '7.jc -r · ~ - I 0 

o-,- 8 - ro) 

~:-:. 1-... 1-~ 
0 2 4 6 8 10 

(c) Comment on the distribution of the data. 1 

EXAMINER'S COMMENTS 

e--,1---.s 

,0 .... c....:, ... : -1+--e,-, d...., .._.:, 

7-~ +o lo C,y 

8- JO >v. r. 

wt do 

u 
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Question 14 (4 marks) Marks 

The random variable X has this probability distribution. 

X 

P (X = x) 

(a) Find P(l < X ::=; 3). 1 

r /', .L. y. ~ .3) = o · + + o , 2 = o · 6 ....... ... l .. 1 ..................................................... . .... .. .. ..... . ~ . ....... . .. .. 

~ 

···· ·· ········ ····· ······· ···· ·· ····· ··· ········· ·······•-Y;..:2..,.""'•"··· ·············Y..?,.~.~···· ···· 

(b) Find the expected value of X, showing all working. 1 
,,..-- Y..2.~l ... 

... A .. :' .. rCx J .~ ... ~?.<a-. .f.½~) ... -:':' .. ?..~ .. ~:.1 .. t J ?:< .. ? ::1:-.. .. ~ .. ~.~.~ .~ .+.3')< 
0

• 2. 
4-- "'t-X O • l 

- 2.. - Y..2- ....,1,::_ 
• • ••••••• •• • •• • •• • • •• • • •••••••• • ••• • • •••• ••••• ••• • ••• l"'l"T", ••••••••••• ••••• • • ••••• •• •••••••••••••••••••• • ••• 

(c) Find the variance of X, showing all working. 2 

Question 15 (1 mark) 

Find the derivative of 16 sin Sx . 1 

.... .......... tc.(!.~ .. ~'.~ .. ~:0. ..... ~ ...... !.~.~ .... 5-: ... ~~.~~ ..... =:-Y.~ . ..., L 

........... ........... .............................. "F. ...... . &) .. .. 9?~ .~?.':-...... . ~(?.-.. ~~ 

EXAMINER'S COMMENTS 

/4~) ~.--,e.. ........ 11..., We,(I da..,e . 
U ' 

I-"\ J.) So~ ::s.+--<.. J e--:>-6 .,~ +=, ~c!I! - V :s:+ ...µ..,.e... 

-f,.,..,...__,._,1 ... ,+,,,-- ~~d~--,q --¥->c., e >"'°" c+e. cf v--=- k,c=.. 
/\-11 Iv O V k.;"° .... l h- d. ~ b.---- d ;-r; \:(.~ d c. ~ -c..-.,.,., JJ -s ~e... 
a __ !...•.., ~ '- -· ld ~ Ve,. t...~ Dr, !:I O L. 0-, ..+1">c. \ c_ t.1.1-.+-,.;.,... ~ 
r ~ 

14 c) V-= ... Cx, = ~ Cx.2) - A.2-. 
./ 

= z.. :x!-1"(.x) - z:.. .x:.-o C x.., > 
~.......,.,_ -s+...d e ..,,-h .... ~~"" .....\-:, re- v,,;;::+- ~e... .µJ-
-1"h= +- ~ (x 2.') ·= -:z.. ';)~ i, (~c.) . 

:s-+... J en 4-. who J; d ..,o+ .-'l,o....:> ........ -y wvr lk,. , -,.,-
v 

lo,;::-!- 2- '--..::=.,-ks: ... , ---1--½ <:-<1 <.,0(..1 IJ h .... vc.. l..,,"?J> -ti;,..__ 

.,. ~ e..:-h' o--. o--, ~ c...~ IC S1=.+.o ..-- , 
~ 

E}l5° G~~.---~ do~ ""e. l l · u 
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Question 16 (4 marks) 

A curve with the equation y = f (x), has dy = x 3 + 2x - 7. 
dx 

(a) 
. dzy 

Fmd-
2

• 
dx 

dzy 
(b) Show that dxz ~ 2 for all values of x . 

.. .... ... .. ... .. X.~ .... % .. .0. ........ ~ .. . 0!!: .... B~.~ ..... .. ... ............. . 
. 3 l 0 

.... .. .. <. •. .• X ....... i.1/. .. .... .................................................... ................ . 
'3:, z.+-l?:,- 2 .... ,· .. . , ......... 6-............................................ .... ....... ..... ....... ...... ......... ... . 

- d 'L ......... ~ ... ~ .... ;:..:.:..:.:j ....... ~···2...············ ·· -- ·· ···· ···· .... .. ....... ........ .. ...... ... .. . 
olx.. l. 

(c) The point P(2,4) lies on the curve. Find an equation in general form, 

for the normal to the curve at point P . 

Page 12 

Marks 

1 

1 

2 

... fu0.P..if.~ .... Qf .... +a .. ~ .0.t ..... ~+.: .... f.(~., .. 4.) ... :· ........ i , 

........ M .. :7: .... ~ ....... ~ ..... (.2-)-~ .. :+. .... ~.(~) .. -:-:: .. 7 ... ~ .. 5. ...... ~ 21':t:::f~( 

:~::·:.: ::::&.;i;:~::::;;l::::~:;~;--;;::::;:::::i::::~:::::::1:::::: t ~,;:il 

EXAMINER'S COMMENTS 

tL. L--+b .... c.. ;::... 0 



I 

I 
I 
I 
I 
I 
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Question 17 (3 marks) 

Find the exact solutions to the equation 1 + 2 sin 3x = 2 in the 

domain O :::; x :;; rr. 

I + 2 SI"" 3 :x: = 2 ······ ············ ·· ··············· ············ ·· ······································ ·········· ···•·· ··· 

............... .2 .. $.,.".'l ... >..~ .... ~ .. ..I. ...................... . .. ............................ . 

Page 13 

Marks 

3 

I .; ; . __CJ) ...... : ....... 3 .... %.-.,.~ ... :;;-.... ;;;_2-.... Tt~ .. \7~·~·:..... I 

.. .. : .. : .......... & ..... :c= .... ~ ... ! .... ~ ...... : . . .. ~ ... '. .~ ...... . ....... .. .. ...... . 

. . .. . . . . . . . . . . . . . . :x. .. =: .. .. Y.C .. ..... 5: :;r.: ....... l .3..rr: ... .. J.7 -rr:-.-. .-=iD ....... .. 
~ ) ~ I t'°g I I g-' 

Question 18 (3 marks) 

A symmetrical lake has two roads, 420 metres apart, forming two of its sides. 
Equally spaced measurements of the lake, in metres, are shown on the diagram. 

Road 
Lake 

Not to scale 

1+----420'--""" 

Use the trapezoidal rule to estimate the area of the lake. 

....... ............ :.3 ..... 2 .. 1.7.00 .. m .. ~ ................................................ .. 

....... ~ .. ~~ ... &':fP.: ...... 4.: .... ~Qj_e.: ... ... l.~~ .. ~ ... 4.}.i.4.9.0 ""2. 

3 

..,__ 
2.. 

\ 

"7/{J /1-L ff-!>C. JCv AR//-.) ,4-r t0 ,V • t114'rlf£/J1/l-r{ C. S /lb r/,4(1/C/.!J::, 'Z.{)2-0 
EXAMINER'S COMMENTS 

f,),, " .... .fi IV"" 17 

/.1..o.,. +- -<.~f"'- ~- ,/ -·•- - •• ✓..L:..;,i ;.f¾ s,::.., ~,)(... a..s 
I 

-1-lto q,. 1,,,,4, .i k,,/. :s0~~ di>J _,,,,f ,L.Q, +~do~ p .,.,_ -Z.,-L 
u 

l).- I :,.., / '1; 

N()n ,J b ,J .L- /2.. : ,/ +~ , . ;'i ol+t., ,,0 ,, .... ,_ c.L..,',...., -rt..,:. 
I 

Y.)N /'i ,,J,,, ~ ~ -.f. , "I/ .J ~-- b-- ~·~ 
- I 

,_ 
s 

✓ / 
11iR,_ ~A .. :e,,.-,,:Jv _p_ ~ -kd..e..v/-s ,,,.,,,_Lv ()_ - rl t.. IC ..tL n 4..NLP<.. v / / 
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Question 19 (5 marks) 

(a) Show that the derivative of ln(3 + x) is -
6

-
3 - X 9 -x2 

······· ··· ··········· ·· ····· ······ ·········· ··············································· ·············· 

o •• • • •• • • • • • • • ._, • • • • •• • • o ••I • • • • • r • -•• ,.,, , • • • • •• • • • • •• • • • • • • • • • • •• • •• • • • o • • • • • • oo o •• • •• • •• • • • • • • • •• 

......... ·-· ... ...... --..... . .. . . . . . . . . . . . . . .. . .. . ....... .......... ... ..... ... ... ...... .......... ' ........... . 

(b) Hence show that -- dx = - In - • f
2 1 1 5 

1 9 - x2 6 2 

······· ············································· ······ ········· ····· ··········· ··· ···· ·········· ·· ···· 

·········· ····· ···· ·········· ·· ··· ·· ···· ············•·········································· ··········· 
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2 
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Question 20 (2 marks) Marks M0.fhd I : 

tan 0 sec 0 
Simplify 1 +tan2 0 . 2 

············································· ······· ·········0·~aj.f.: ......................... . 

.. (l~~~L ....................................... fcw-0- S~G-'~ ... ;?. .... ~;:.~ .. ~ c±se 

A-)1~ ~ dlOY\Ql r"-.Q, --tones} -fo 
$ l"10-
C.<>S& 

!':>) i ~ ft)-/ d,o-~.~ -i-e.c G- +o -1---
cosQ.. 

C) ~ MaA flo-1 e,,,~ 1½ I + f6l..,-/-e -k, ~-ec~ 

~ 9 ~ed} - ~9- 92..c&- I-+ +a,/-9' 1 +- ,;;:;_,-z.... o 
·----·····=····~~ ........ -······· ······················· ·························· c....-o.r7...er 

... 
1 
... ~f~.:.".~.~············~·~~~~ ..................... .:::: .. .s\.~f?.:-....... ; ..... c...o.s2-e-+si..-.

2
G-

= ~0-- - s1"'&- .~ &-- c..os29- c.. osze 
........ ······-··=····;···~·························· ···· ························· 

&e_.c.. t)- c..e>-.eEr ::= <;;j.--, {)- CD~ 2 8--
········································ ················ ··········· ········· ····X·····---
.~. ~·IA·~·· ·· X.S~S-.~ ... ~.~i~.Q:-... ... ·········•··· ·· ·· ····~·~~~~ .. ..... ....... i 
.. .. . .. ~~.~.~ .......................... .......................... ~ .. ~i.0.~ ................. . 

D) los;.e... ...L ~ ~ f f'v\ C{k CX. m.o.]o,-- .e_.r,or o.J/e-,- ~) . :i... 

£) ½ ~ ~ " (...,e.rr.e~ fr~ ct....-1.Swe/'. 

N\~2...: ~ CLGDJe.. e-x~ /e,v- f::>e{.,f+ C ) .be.!o<-0 
CJ ":1 VV1~ .fe( .fo✓fYl,;,_CJ 

I 

C{_ C..OW\V"'-~ d eviovvt,.l\o.:+or 
' I -1- <;t"" :i..9--QY\ 

c....es/-Pr . 

Question 21 (2 marks) 

The graph below shows y = f (x) . 2 7J.ee._ ~ +~~e_ +~"5 ~ r /I'"\ qf-i cYIS : 
On the same graph sketch y = -2 f(x - 1). - re,P(~J()/\ I ~ ::(-q)(,· 5 '" 

y - v~co.l cl,-I q f; (YI fo'1 q ~d-or tP 2 
4 

V \ I 
3 

I ' 2 
I 

- sh;A ('rq~+ h~ I 
v V 

2.. l'"\Orks v€re... qv~J.,fur s L-oi-v :~<2, 0, fl 

" I 
-'5 i-4 -:J -2 

\ 0 \ ~ 2 4 5 

) 

( LI' ~v 
-, 

X 

-H, ~ €... +rc>tf\S f:or/V"\q. 1-/o"'S v,•f-1, v 
il\e) ·€..f'rt:>f S 

I for otll -/i,te,e_ ~AS~"'1CldJ'(Y7S, 1-:i.. 1/1--\o..rks 
huJ. 5otve.. 5w-.o,{ f error' 

I /Y\c;..-k. for evr'~ce. o.P ()v\ '1 0-" e.... correcJ-

ffQr.5 ~l'M qt/ 0/\ 
.J 

3 

-4 
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Question 22 (3 marks) 

y 

8 

y=ll-x 

Calculate the area bounded by the curves y = ...fx+T_ and y = 11 - x 

and the x-axis. 

···· ····· ····· ·§>······ ··· ·J············ .. ········· ··· ··································· ···· ·········· ·· 

.. 11.~ ... r .. 0:.1.!t.J~ ..... :: .. .i..~ .. ? .. "f..~ ............ .......... ...... .. ........... . _, 

::: 2. i)z. 4- s 
.......... ·r-.............. .. 3s· .. -S,· .......... .... ..... .. ...... ..... ...... .......... ... ..... ..... .. . 

:::: ::: : ::: .::~ ~~~~:. :::::.:;~ :: : ::~:: :::::::: ::: : ::: :::::: ::::: ::: : ::: :: ::::::: :: : ::::::::::: 
= - q 2 -0 .-{ Lr- 5 

·············z···c···l·········g·································· .. ············ ··· ·· ·· .. ••·········· 
·············3···· ................. ····························· .. ..... ......... ..................... . 

...... ~ ... ~ .. y.2-7 ... ~ ... 4.: .?. ............................................................. . 
6 

······~···~·?:.5. .... Y.~.i.t~.~ .................................................... ........... . . 
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Question 23 (2 marks) 
e l 5 

Evaluate [ X dx f '' ~~ S t ~ J,c. 

::::::::::::::::::::::::::::::::::::::: .. :~::::::::::::;::s:t1~:~1~~~:::::::::::::::::::: 
::::::::::::::::::::::::::::::::::::::::::::::::::::::~:):r~;:i?:;:l;::a:::::::::::::: 
.................... . .. . .. .... . ... .. . .... . ...... . . . . . :?.: .. ? .[3.. :-:-:-.~J .......... .. ................ . 

~15 
Question 24 (3 marks) 

Consider the functions f (x) = ln(x) and g(x) = e 2x+1 . 

(a) Show that the composite function, g(t(x) ), is a parabola . 

. . . . . . . . . . ·o· ....... ·~, .......... ·2.·(/n·~ ·+ j . . .. .... ..... .... .... ... .. . .. . . . ... .... . . ...... . ... . 

...... j .. f.C~)J ... :=:: .... ~·-hor:>.-·,+· ········ .. ········ ... .. ... ......... .... .......... . 
::,. e_ 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·Jn ·x1.- · · · · · · · · · ·1 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • 

::. e. 'IC e ........................... ........... .... .. ....... .... ..... .......... ... .. ....... .. ... .. .. ... ............ 

Page 17 

Marks 

2 

2 

(b) Find, in interval notation, the natural domain of the composite function. 1 

..... fu.( .... tc~):::b~ . .r .... . .. c!.?.~.~.•:~ .. : .. CC?..1. .. ~) ............... ... . 
···············J·.Cy .. :: .. e~.~: ...... ~.~'?..!·~ .. . ~ . .f~./ .. ~) ..... .......... ... . 
.... -:.: ... .f'P.~ .... ~ . .(f(-g).1 ..... J.Q.~.~:~.\.(_/?..~ . .£?.) ...... .. ... ...... . 
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[ mark +or- eo r r-e c. t ; " -k c, l'q k a✓, 
V 

l y'\'\ a.,,k. ~" Cotrec~-{_1 5iMplrf'1 i"'q 1;'\ e3 o,cJ. ac ~ iev1°K-

oP-
V V v -....) 

°" CV°\)'-Mr IS 

I rv-0.rk.. 1h)r corr-ec.f -€. -r::. ()teS5b, ~(' 9 Cf-C:i0) 
\ Mo.rk Jar (c>t re.Q.t-l., 5 ;~ P ( r r'-1 ;,,,_ Gl 

V -+.o e:<:?. 
5.---oi I I Mis~ke_5 i/\ S(t"1() /t~,·,-c{ /4 . .,. vi-::-::r2...+ ,') 

,.L I V \} ,.., - I.) ./ 

wer-<_ ol..,,,/'~cl. 7 V'-\qrk. 

[o, cP) 1.1\/'0t 5 q \..v-C..('cJe.d 
I 

2.. "'lcv-k 
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Question 25 (5 marks) Marks 

After a class often students sits a test on Monday, the teacher spends time doing 

revision and tests the students again on Friday. Only nine of the students are present 

for the second test on Friday. The results, in percentages, for those nine students, are 

shown in the following table and sca tterplot. 

Student A B C D E F G H I J 
Monday (M) 61 51 58 61 59 55 46 58 62 63 

Friday (F) 65 56 67 59 60 52 53 61 60 Absent 

70 F=M 

• C 
65 

Friday 60 
test D 

results (F) 55 
• G 

50 

45 

40 
40 45 50 55 60 65 70 

Monday test results (M) 

(a) Using your calculator, find the correlation coefficient for the 9 students 2 

and explain the type and strength of correlation this data represents. 

r :: C> • 6' & 61..o I Sq ... 

i~.6fC2 ~-D ;: f; 
..... ~/) ...... i.5 ..... 9 ..... ~.~·~·••f~?~ .. !.~ .... \..9t~.q __ (Q✓-\ 

Question 25 continues on the next page 
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Leqr11 to u5.e- ~ r-e_oi r-es5 1or1 te9fvre ~ of: 
s+qf-5 Yv\cck V 

(_~ ( (_V ( 0t+or ~ f/l \.fOvr 
V 

You qf50 l\~cJ. Of w OrK, ;1\0, k "'Ovv kcJ 0 e_ cf 
wko..J fLe_ JO.r ,'ov5 +'1 {)-e 5 ovf' (CJtre,( °t {/(YI loo~ 
f ,"le . r<€oi~clfess c,t 0 ~ hq+ u.o vr CS/ f cvf oi .Jo.,,._ ....., 

be u-"ROicrf}vt: (CJl'r eJ cdl<YI. ~avi5 fl,; s- (0/11\C)f q 

( s~C:c, o/\5~5 a.H-to..c.kd l\o VV\~ks) - / 

U5e. -f-k qal"(,RJ krM ,'l'\oloq '-' ~ -f/, / '> r'5 .-ie olG-ce 
ror ,f, -1-ei -Je~ t k I k "+ci ( V 

0 tro II ( ( '~~ I e_ ;r "I 5 /\°I Or- pre_ 
k " He c/q it1oi v.0v r be.J; vV" ,.fl, I ~ 

vv-eq . ~~1-.:>ifeS 

I , ke_ '' r'I ~ fe,l ...,.0 st-c/1 ei " or <( .ra i I' (-1 
w--e °' ~ ' '-1 + ~I\ J cl V 4S ru /\ 9 i <;" e_ Q r /l -e '-1 c>v v\O 

....., _J 
Mo.rk5 - he. c{--€Q/'. 

V \J 

\ V"\o.rk ~r ec>tf'€.Q¾ Jo,( ve ~p r 

~ V°"'Olr k e..ctcl, ~r 
r 
/Y\o&v-Ci k.' o,-,J ' pos i'h've' 
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Question 25 continued 

(b) Determine the equation of the least squares-regression line for this data. 

lr=l~.~06~·. is-=-0 .6237574- ... 

: : :: : .... + :i. i-fCci:Jfs:::: :: : : : : : : : i: iL~ :i::: c~:~r.J::::::: :: : : : : : : : :: : :: 
:::::~:::.:::::t:~::::i.i3i.L::;::!i:~:iM:::::::::::::::::::::::::::::::::::::::: 
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(c) Using your answer to part (b), predict the result for the student who was 1 

absent for Friday's test. Give your answer to the nearest whole mark. ............ .. ......................................... 6 .... ) ........................................ .. 
F ::. 23,.31 + 0.G2 6~ .. .................................... ......... ............. ················ ··· ······· ·········· ··· ···· 

................. :: .. ~ .. ?..:.~.7 ............................................... .. ................... . 

................. i ... ~.⇒- ... ... .. ................................................................. .... . 

( d) The scatterplot above also shows the line F = M. Explain the 1 

significance of a student being represented below the line F = M. 

EXAMINER'S COMMENTS 

'-J ' ' 

ff '--'cH 1 V""ock, o /VI ,·sf-0tk ,',.,, pev--+ (lo;, vpv 

Cov Id 5f-i I/ -e_wvi JA,, ,'5' v'vi0i.~k f)rov ,'okd '-iovv 

cs+i/Y\cdiOA5' fro""' effe. qf'Q,;~ or uv1Svffc,,-/.ecl b.__, 

ev,·ck _ _.,,,ee__ oP vS/n0i Tu' .p;fol' re'5u(J- ~ "' 

Yov c~11110J ~s+ WI';~ dew.,, e~ ~;5+,'c­

wo!'J ½ou 1..te_ V €v-er- k°',J ~ c,(q,'~ ~c,d- rKe_ J 

C{I\ ~" ,s '" -flerf... ~ \NkrR. 

A,\so \.v€.. ~+ a.sh..'"'q ~ '-fGVr 5Pecv{qf:015 

(JI\ f-le_ COv5t!S cf -f(ese ~Sv l+s ~ V sti'c k +o ~ ~c+s-. 
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Question 26 (5 marks) 

A swimming pool is to be emptied for maintenance. The quantity of water, Q litres, 
remaining in the pool at a t ime, t minutes after it starts to drain, is given by: 

Q(t) = 2000(25 - t)2
, t ~ 0. 

6)(4) - o wl.e, +$ ;it, .. ef~ ~,2~ !iJQ, f..,H ..,di be e,,.,->_:j..,~ i~.i.('"' 

(a) At what rate (in litres/min) is the water being removed at any time (t)? 1 

.~r (}).. ~ .... ?. ~ .. .. ~<?.'? .. <? .. " .• c~. r .-: !Y .. ~.-.. 1 ...... . ...... .... . ............................ . ... .. 

....... ... .... ~ ... ~ ... ~?. ~ .~. \~ ~.--:.9 ..... ... ........... '!.~ ...... ~ .q.~~ .. ~ .. -: ... 1.~ •• ~. ~ .9 .... .... .. 
.'. 1~ is re,,.,_ov•d "t t!,e. ra.t-e. of 4-ooo(.i r-+) l,r1<$ p~r ,..;.~+ .. . 

(b) If the pool is completely fu ll before being emptied, how long will it take 3 

to remove half of the water from the pool to the nearest minute? 

NS of +:J' for 11-,;~ ,..,..odel. 

·· ·· ····················································· ··· ·· ········· ·····················•············· 

................... ... .. ....... ...... ....... .. :': .... 1.:1 . . r. !? . . ~ .<?.~.I.,... ............. .. .... . ...... ..... .. 

: •. ~~~ .':' ... ~ .c:t.l.f .. . f: :'. (( ..... f. .;:;... .. ~. ~ .f .Q .. t?. .<! .. L,. ....... . ..... . J .. "'.. f ..... ............... .. 
® ~.cn.,. ... , .. J. .f'. P.~ .9. ................... ~ ···· .. ~·cJ). .. ,, .. ~ .. ~.~ .. ~ .. ~.'! ....... .. 

6~·'-· ?..~ .. ~ .. ~ .. ~. ~ .~.e.(i_ ~.~ .~).~ ....... ... . ~~~:-:-.:'.~ .. • ..... ~~. r. ~ .? .. " .. :: ... ~.':. ~. _o_ ..C.~•--t) z_ 

31,1 . -r ~ (2r-1- J,._ (.z,--1-)".,,. £.1:.J-
······ · ···· ....... . ....................... . ... . . ........ . . . .......... . .... .. ........... . ...... :1r. ....... .. 

.!".._3-.~~ ... ?' .... : ...... ~. :..~ .. ~ . .-.... ......... ................. ..... ... ~ .. u. ~ ~~:t .. ~ ..... ~ .2:. .~ .. .. 
f :: :15 i ~ ,U·-i- Joo/- ~ C-..:t5",, v 

l--

··························~···················•···· ····· ·············· ··· ·· ··~··~···~··1.i·~ 
.. i .... ~.'Y1L .. ~:. ... . :~.2.~ , ............................................ ~ ............. I, • ...,....... ._ "- c. 

,. ,a.~ ... ... ~ .. ~. J. f .. ?f. : ..... ~.Ii~ ....... ~i'.".'.t:. .... ·*~ .~ .'! ... ~ .... ~~~.~.~.~ .... h!'.1.f. . !~ ... ~.~t c I' 

I ~ 1 ,-,,; "~ i., ..s ( re .\-1,,e. ,ie .rpr ,...,·~• tc.). 

(c) At what time does the rate of flow of water from the pool 

reach 20 kL/minute? 
~ R<>te. Qf "J~Je.rftMolf•\ s: .io"'Ll"'i"- :i.o oooL !"'· " 
~ ........ ........ .. .. ........ ..... .. ..................... ~ . .,..h-:-.~.4.~ .......................... . 

. ::: .. 4.~. ~.~ .(.2::J) .;, .. -?-& !'. ~. ~ ..... .... ..... .. .. :-: .. ~9. P9 .. ~. ~ .-:.t.). :=: ... ~ . ?<?. 9.9. 
0 0 

.{,- +.,,, ., .2,s--t-.;.,.. 
.. ...... ......... 1..s. .• . S: .. -;:; .:1:-.. .. .... .. ............ ... ............ ... ... ....... ........ ......... ... .. 

t' ~ ..2.0M ,-"~ 

1 

t- -"' .20M,·.,'4fa 

; , lo ..,;"._ f-e 5 ,. Iv,_,- ,~ s 1-ru 1-s To eMpl-'1 J~ rt..f'., of ('/ow ll'r c.Ja,flj 

( G\, 

( b 

) 

1~ 6~o: i';l EXAMINER'S COMMENTS 

-
& f' 1 " .l.O O o ( 2 r - t-) ' t' 7 , n 

rhii; arc11ks .\-.:, ~~ Ci D#. f e;. l?o /<1 ....,,h-, r\ l .l')f
0

AA j,A,-.... nf-{;J.;- c,) 
<Cl ' ' , 

:>t~de .. t..s 11~uled hJ llitf-t. th.,d 11.t p O , I <JI" bl!! Q..yv..p~ -
cd L, .ir ,..i11. O.'\d o~~ c2c; 

qeAer•I~ we,ll Ao"e... . 
~ 

ne for,...., f-o o o ( .2, S" ~ \ we r le J bl!!sf ,· Ii P•r<- { e,) 

m M6.r l<. r,o ha. If 111 ,u kf 

(i) ""<, k. ,~ i ve I\ ii 5/-...,.1-e-b f'o..,,..,d 

H,,_f ... t- h,-1{ F .. J/J <12( J-\ " 6ol S- 00 O L 

(D M <.I k. a ,·✓f!./1 ,r srude ,d::. -:,..t..c~ ,t ... ~~:J 
V 

&f n,. ,.J, 00 0 i°'lro ($) (J. );. .i.ooo /.;_ ,;--t J'" f-o 
" 

cret:..tt e). q ... ~,1,,,..,-..·c. e.'!1.u/..-0,.... 

(P IV'l11,/k Ii' ,·✓21'1 ft h;t,tA.) Htt- 50 { ... ho '7 -
f ;;; 7 mi /\ ·c,..f e..) 

(-i ,f ,,.fs., il"I c,/..., J.,, ~ /-;r 4-3 Ml.'l<A-kJ ) 
~ , 

""o\ r st "'-"'CA t~ oli' d /l O I- Qe.,.,/ ~ M,td:.al- aU - V 

"""-'\~ s 4 bs f ,rv.. k d &'f n :: .l. 0 ooo /,,. ::,1--t."' d i;/ -2.0c~a 
u 

i'f\ /-o ~ '( J-\ :. - 4-0() 0 ( :u-- - -1- ) -
~ f..._ "'!,,\ ft, /1,\A,, llNl,fu lo 11 , n /'11, ~ ti I ,·/"i fr:4f,_,_1~. 

V 
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Question 27 (5 marks) 

(a) Show that the two functions y = 4x - x 3 and y = x intersect when 2 

x = 0 and x = ±../3. 

·"4e.fwldl: sol'-t- s,·,,.~11,.,.eoof ............ .. .... ~ ........... ~..., .. - .. Ji•"·-~ 
.Sub$ ,h-J£. -:\'.,.: o,,(, ~ - ,., -'} 

} - - (D Y.:=: .. ~.;t; .: .~ .:::-::0 ...... .. ........ .... .............. ... . •.~.r.~ .... ~.v.~ ... f .q."'"~·"='.s .. ... ~ .~ . z. 
1{ i:::o 'f= ~"C..L~J 

'f..=:-... . ~ ... --;:-.. . @ ...... ..... ........ .... ... .... .... .... ........ .. ·--{- . .,.. ~ lr/:J.' : .'?) ..... .... .(a,.Q)? 

S--i,rD. .. .':':'0 .. '+.~.:.1 .'7.~ ...................... 'if .. i;·cf ... .. y:••:.•• ....... .. ..... (',rii)·j 
3-£- :x ::. .:, 0 

......................... ... ............. ... ........ ..... . ······· ..... '(. ~ ... ....... .. .. ... ........ .. ... .. 
-y{J-1t.1.).,,..;, 1 
"'-!.· e,..,. C. . . . .......... ·-;~-~--o· ·· o·-,··1~;; ·3·········· ······ ······ ...... ·•· ····· ··· ······ ··· ····················· 

.•......... . . ~ •. ,;. . . Q. • . P. ( .. ~:': .1 .. -G .. ............................. ............................. .. .. . 
/he 1 h. le.J'S Pel w""-" ",. 0 ...,.. d ,c. ., 1' J3 

(b) Hence find the exact area between the two functions in the first quadrant. 3 

.~!.~.~h .... '. .. .. 'f .? . .?{.., ..... . h ..... '( .. •L :+.?~.: .~} ............................................. .. 

.. ..... . ···· · .. ... 'I. .-:-.. ~ .. ...... ..... :i .~ ... ~.( . ~.:. ~ ~.) ..... .. ........... ···•·· ..... ........ .. 

............ ............................. 'i ... • .... ?': .c.~ .. -.. ~)f ?-:. ~ .. ~ .............................. .. 

't, 
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Question 28 (2 marks) 

The diagram below shows the graph ofy = f'(x ). 

y 

/(-~)- 0 J 
r·( .. )~o 

ll"- h, It '. 

shd1·, ~11;, 

P"'~r.s """- " ~.,. 
~ )C.# l- "'"' 

'1'.. x.< -'f 

. · . • t,,a.( 

Iv ltl\ 
-,(, :;; - 't 
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f' (x) 

Sketch a possible graph of y = f (x) below, in1Juding axes and any stationary points. 
I 

i 

. ,, 
· 1\1111 · 

J/., 

V 
0 

/Jue st-.-" l. r 
EXAMINER'S COMMENTS 

fhe. Ile<{ ,·de~ I I"\ 111, '1 q ul"!>io--, r:S /--o 

feca_q~ise "' • f- v ~en .f '(.,,._l,. o at )(. : 2- q ..... cJ. 1C: - 'f-
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-rl-\ci:e. ~f-<>hh.~ poi, t, '--.J~ r ~ -1-"' ,. ,,; "'I po, ~t-r_ tto st 

St"C,( ,ce,..r$ GlO\ q~ UC cJ 1.. Mcvlc.s. 

. SI-"' de.,..{ :S re ce..; v~,,l I "'"r~ 1P -,1,,,c.,., h,:.. d lk~ 
~ 

r,, r ree,,t" sk. .. o~ 

• 51-u.~~(3 '<I"-" re.veJ .. ed /1.,... """·-' fl -/1,(, "''" 
(d C•t'..JecJ 

0 ,V,.AI k,. • 

M,1\.1 5~ u. Jc.,\ t'.s ,·"Sc., 'r"d Cl l,,or£1-o"'ral po,"-1' .,r: ,·,_+tech,.. .. 
\J 

lsJO t" 
t11is /\Of" ti..c.t..- 11\€. po,. I- (/JF i'I\. fir c/1 a;, j~ Cl 

15 QS 

.s \-c,hQ'\tV'-"\ ot>,~~. __, 

, a 51 a,-; F,· c~t ,.,_,; .,_l:)tll c9( b'f-vdvf-s t>lid flor- re.,,. ({ se -+k«f f'(..r,) 
~ 

wovld be- " po I "f"'O,.,.. i "I. ni,·s is ...,,,, ~" l~& l,:.;"4 c:d· aq a1 ·'1 

~ <.J 

befc9,(l, °H\e, fi (\a/ ~SC e,,<a.,: l'\o..ho"' 
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Question 29 (3 marks) 

A drone is used during the filming of a television show. The drone leaves 

its base station, at point 0, and flies 50m on a bearing of 045°T to point A. 

It then changes direction to 130°T and flies a further 90m to point B. 

To the nearest metre, calculate how far the drone is from base when it 

reaches point B. 

B 

By the Cosine Rule, x2 = 502 +902 - 2x50x90cos( 45° +so·) 

= l 1384.40168 ... 

:. x = 106.6977, i.e. x = I 07 m, correct to n;arest metre 
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Question 30 (8 marks) 

The displacement of a particle is described by the equation x = 4te-t + 3, 

where x is the displacement from the origin in cm and t is the time in seconds. 

a) Find the particle's initial displacement 

.. .. rl ...... t. .. ~ . .0.+······X ·;;:;····'T.·':: . .0 .. ~ .. e.~~ .. ~.~ ...... ~ .... ~ .. C.M.• .. . 
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1 

1 

c) Find when the particle is at maximum distance from the origin and 3 

what its displacement is at that time . 

.. F.1.,:J ... . ~~~7'u~f-o.~~··· .a.k ..... .V.~ .. q ................... . 
····· ···· ····~·.e.···· ···· ·.(···~······)···-::···················································· 

.............. --e~~···~·~···~~ ..... :-:?-.~.°. .. ..... .............. . 
· · · · · · · · · · · ·-· '.· ·'·· ·· .I..-:-:-:. · .t. · · · ::':'. · ·~ · · · · · · · · · · .~. · · · · t .. ~.· .I.. · .S.~~.: · · · · · ·· c~d do 
.... d.v "' A,e~C,. ~ l ..... ~ .. +e.~cc I ::: f:l ................ ~ 

•••• ~r••• :_ i"-~!~tt~.~):•• t/l •••••••• ••• ••••;•••••• :·°':~:·• 
...... a✓.t. ...... :t:.~ .. '.····)--··~···=.····4":·£~ .. .(.1.~}) .. :-:-:-... ~."'.Q, ... <.o v 1:,1 ~ -1( 
.. ......... / .. ~ ... ~ ... ,P .eu-.-+,.c).Q__ ... \. ~ ... . af .. .. 0-: ... . IY\P.x. ... ~ .~.c;.p_ ~ 

... o-<..\.W~·····~ ·······t··~···l· ·-'·· ·········~·i······ ·· ········· ··~·· ·········· 

.. .. a.t ...... t--.:: ... 1.)·····x···-::·· ·1-:·x·· L.~ .. ~ ..... i".~ .... ~ .... ~ .. .+..3 ... c~ 
Question 30 continues on the next page 
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Question 30 continued 

(d) Describe what happens to the particle eventually, given that 

t 
as t-> oo, t -> 0 . 

e 

X -= 4-e- ~ -f -,,, oo I .................... ·-•·:r .. ··+--··3,· ............................................ ~ .. ~ ... o 
..e,,, e., t 

.. ........... ................................. ........................ .................................... 

.................................................... ::.: ... ~ ........... 4..~ ........ ~ .... 0 .. .. 
--e_ <::::-

······························· ············· ····· ········· ························· ···· ···· ······· ········ ~·~~·"'.' ~J···+3 ... c= ...... ::S.' 

(e) Sketch the curve of the displacement x = 4te-t + 3 below, 

showing the maximum, any asymptotes and any intercepts. 
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EXAMINER'S COMMENTS 

Question 31 (9 marks) Marks G-3l (~ c$ (.6) \.,vQS P= r I ---t d-=rc- .1 

It is known for a large population that at the beginning of winter, 15% of people 

will be infected with a particular virus. V::: IS /o ..,_ 0 • 
1 S 

v = 1-0•1s =o•&s 

-5how Ci I\ 'NO( l<.1'~ 

-Show CCI 1 u....t \q-\-cr ol 1.sptay p :3-c-+ ,1 If 
.::,On-,-c-

(a) Four people are selected at random. 2 w,arl<:-s 

Find the probability that at least one of them has the virus . - ar,S"'i"<r -+h~ c=ruc:~-h·=,--. 

. ?(~~tu~y-···~·'·i····.?.~.z:~:2:-~·~·\~~~). ...... . 
········· ····· ··································· ····· ··· ········ ····· ···· ·······)········· ·····cD········ 

= \- (o·~)+ - I 

······ ·········· ·············· ·· ··· ········· ······~·:·~·~··7·4··~ .i7·5········=··0 

(':i)yY,c\,k.:S pr<ov, d-e=, c.orrc.c...+ 5ol......ihc:>n 1,,..(1~ 

C..O<,-ce-+ w-o(k1"'3 

(i) Y'Y"lCi r k "6r :Sorv,e._ wo.r+t.--""'h \ \-e.- pro_.9rc..:s.:::. 

···· ····•·· ··· ····· ···· ··· ···•······ ····· ·· ·········· ············ ··· ······· ··· ················· ··········· 

··················· ····· •· ··················· ··· ····· ··················· ··· ·········· ········· ······· ··· " 

(b) What is the smallest number of people a drug company would need to test 3 

to have a greater than 95% chance that at least one of the tested people 

lb) 'f 04 helve.. be.er. -1-£-l '-1..51---ri-
I\ I( .._ 

)09:::. -=11 rl-s. 
l\ ,, 

~c... 1.:::5 n:::> n-c.c:-ol -R:,r '1 \..(-C.5~ ~ rc..-k n-c.- yY)c=__-f-hcol 

has the virus? 

.!~~ .. ~ ... ~.~ .. ~~ ... !.~~:=:-.t .. ~~.~.~~ .. ~.f..r.~P...1.~ .. ... . 

. .P..(0i .. \~;,+. ... <?0.~ .. ?.f .. ~ ... .h~~ .. ~ .Y~.(<:-:'.~J..2 .. ~ ·'1S 

···· ······· ·•·· ·· ······J..~ ... .l~.·.~.?.).~ ... ?:.?..:.4 .. ?. .......... = ... CD. ... ... . 
- lo•?SSJ"' /' - O·O'=> 

:::::::::::::::::::::::::::::::::c?.::.:ii5~::::; :::::?.:;?.:; :::::::::::::::::::::::::: 

i ..\- , -:5 1' rY'IC...- C.On.5v l'Y'I i"' "I ~ I I 

(0 .Gr 'SC--+h\,-. _S y p ~c... \ I"\ <.q u q I 11'-{ 

(f) ~' ,-c..v crs,·..-.a.. --the.. i'n<: q \..,4 a 1 C +'-( i--J her-. .=i oy 

d1v,ol-c. by In O·&f::> (since... i+ i:;, ~<=t-:hv~ 'l . 
rt) ¥c C-orrcc+ round•~+::> lj 

···················· ········'·~··.l? .. ·.~.?.}~ ..... ~ ..... !.~ .... ?..: .?..?. .... ........... . 
. . .. . . ... . . . . . . . . . . . . . . . . . . 0: .... J .~ .. .l C).: .~.·;) .. . f:-. ... .I .. ~ .. ?.:.~.?. .... .. ... ........ . 
. . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .0. .... >. ... l .t:: .. .. .. °..:. c:,.?. ........ ::77 .. CD ... .. . 

···· ····· ·············· ················· ···· ··· ···· ·········· ···· ········· ······· ····· ·· ······ ············ 

.. ... ........ .. .......................... n .. > .. .ti.: .. -4 .. ;.>. ;> .. ~ .~ .~. ~ 7.. ... ..... .. .... . 

..... ~.', .... \4 ... ~P\~ ..... ~.\0 ... h~<:::0. .... F. ... ?.~ ............... . 
········ ·· ··~~ ...... ...... ~.0. ................... ... .... ........................... . 

Question 31 continues on the next page 
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Question 31 continued 

(c) As winter progresses the virus spreads further so the health authorities 

decide to trial a new medication to try and stop the spread of the virus. 

The two-way table shows the number of people in a trial. 

Taking Medication Control Group 

Virus 204 205 

No Virus 212 209 

....fl~ -1-t-+ 
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Marks 

--to"r 

-4..2.1 

&-~o 

(i) What percentage of people in the trial had the virus? 1 

~ .. i ;2o5 = --foct ... :=::-.. Q.:.:1.4.~.'J .. JJ?..$:± .... ... ..... . 
8::,o 8-~0 

·························· ······· ······ ···· ······ ··········· ·········· ···························· ·· ······ 

··· ·········· ···········•········· ·· ·· ·· ··········~···1·~··:~.-"]] .. 
1 
.. ? .. ~i.?. ... % ...... 

(ii) What percentage of people in the control group had the virus? 1 

~o 5 - ..2.o S .::: o. --4 '1 S I lo 9 o B .:2.. ._.:.;;.._;;,.___ .. ... . . _::::::..-=--· ... . ........... ...... ............ ...... ......... .. .... .. ... .. . 
:l.<>5 + ..'.l.o'} -4 L-4-
······································ ······ ··········· ····· ···· ·········· ································ 

-=- -4 '1 · 5 \(p4o 8.2...\ o/. 
···· ······ ··· ······ ······ ··················•··· ······· ··· ················ ····· ···· ···· ····· ············· ·· 

1-,cc::;l-t"' 

(iii) Giving a reason, determine if it is worth theJwMh authorities 2 
using this new medication. 

... ~?~ .. ':-!:?.(~ .. . Y~.i. r.\S ... ~ .. ~~.".':f ... .. ~.1
'.. ~.T'~~0 .... ,, ,, 

.. ?..i'.:~ .. ~ ... ½~'.~ .. ~~·.s?-.t·:c:-.0 .... .. ~:':"~~.P.: .............. . 

(~ ... ::.:~.1 ... ~.~.~:-i~ .. 1.?..1 .. % . .). .. ~.~0. .. ~ .. '~ .~~.~ .. \ ... '.'. 
... ~~':''.-'.'.~ ... (::t: .... ~.:1.1.:.?..~~.4?..~.?:-:\ .. %.) ..... 0.~~ ... ~ ......... .. . 

.... R\~\\0:c ...... i.~0.~~.~~ .. L?.~~.:.(.'0.~~) .. ~.f. .... . 

... '71h~. Y~.'..~?..~ .............. ·• · ...... ··•· .... ..... ......... ···· ·· ·· .. ... ... ............... . 

······················ ··· ··· ······························ ······· ······ ················· ··············•· ·· 

····· ·· ·· ········ ········ ·· ···· ··············· ·············· ····· ····· ···· ···············•······ ·· ···· ···· 
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Question 32 (5 marks) 

p 

40m 40m 

0 

Q V\NV Rivet'\N\;VV R vv 
VVVVV\NVV\NV V\NVV\NV 

A triangular enclosure has been created by the fences PQ and PR, 

each of length 40 metres. A river forms the third boundary of the enclosure, 

as shown in the diagram. 

Let LPQR = 0. 
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a) Show that the area of Ll PQR is A = 800 sin20. 2 

.(Qts.J'. a,c.R {"'-Gf R, ;_,, Is~~~, ffi.ccf~ 
.... ~.:., .... < .. ~J.R .... :=:=: ... \ .. g ... ~ .. ;;.~ ... .(. .. ~1[4 .. §l!.t:0.~ .... ~.+r,a0Ca...) 

: ::: ::::1+:::i::: ::i: : : :;::1:;::Y.:::19::;::::i:;;::c:1:i.:◊.:;:i.~s::::::::: 

:::::::::::::::::~::::::i.-~:9.:::i:~~:::c:i:ro.;::i.:~:5:::::::::::::::::::::: ::: ::: 
.. ... ... ...... ... :-:-:-.. ... ~. 9.9 ..... .$. 1.-<:\ .... /2. ~ .............. ............................... . 

S1~ / \g0 -~) Is 1 ~ +{.e_ 
·· ·•····· ............ ······························\.. .... ......... ... ... ... ..... .... .. ................. . 

~~c.cmd ~ Wld,.ra/\,, as ~ lAOls 
<;;1'" ~9- \n -+\-.e.- ~r.d- q\A..ctO\ra...d, 

Question 32 continues on the next page 
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Question 32 continued Marks 

b) Find the maximum possible area of this triangular enclosure, 3 

as 0 changes 

.... ... .. dft ....... ~ .... \.b.OD. ... ~~$. .. ~~···· ····•· ············· ············ ········· 
-+o 

········~························· ········· ··········· ···· ········· ······················ ·· ······· 

... F.~.~· ····$~.7 .. .p.Q.~.~ ... ccl ........ ~~ .... ~ .. o ...... . 
-i It 

................ ...................... /.6.9..0.S:.0.~ .. b~ .... ~: .. ? .............. ............ . 
C £> <; 2-& -=- 0 

··· · · •· ·· · ··· · · ···· ·· •······ · ·· ····· ·· ·· ···· · ·· ····· ··· · · ···· ··· ···· · · ··· ···· ····· ····· ··· ····· ····· · · · · ·· 

..... ... .... .. ...... ......... ........ .. ........ ............. ?.-,.~ ... -:7. ... ~.,. .. ~ , ... '.. ; .. ~. 
. :;z_.. ;z.... 

, e ,::::Y 311 . -· 
····· ····· ······· ················ ····· ··· ········r. ... !" ... . . . . . . ... .. . . . ,,.-, . .) .. ~.) . . . . ......•.... . 

&. ..... ~~ ..... k .... .. ~#-····· .. P.-,?, . . . . . ~x.c.* .. ?. .. ~ .. 7 -rr 

_ _J_ fr I 

.. ~ ·. ~ ··+oo I : .............. ... ;·········· .. ··· ... . 
.......... ...... t\·· ··:·· ···· ····· ···· .. ···~······ .. ·········ib.··>··tief .. ~ k co~ 

.. .' .. , ..... 9. .... ~ ... . ~ ...... ...................... . .. ~ ....... .. ~-}i: ~ ~~CP . 

.. .. ... . ......... . .................................... . . . . ... . . . . . . ...... . .......... . .. . . /.. . . . . :-= ... . . , ' • Ma..J<... 
cJ 2 fr __ 3, )-oO £,"' 2 0-....... cl e,2-· ····-.. ·· ··· ········ .. ········· ·· ····· ···· ······· .. ...... ... .. ... ..... ....... ... .... .. 

::: ::~:::::J.t:::~:::~~:::::::::::::j:~?Q::;::~:;:;:::'.~:::::::::::~:200>< J 

. = -32..00 <o 
.......... ,-... \ ...... aJ. ..... &. .. =. .. ~ ... ) .. ·~····~····'·~ ···· ·Q · .. n.llJL-Kr ~ 

~:: ~ ~~~ ) ~ <~~f;~~t~? 
...... ... . ... ... ..... ..... ... ... .... ... .......... .... ......... ....... .. ... ...... ...... 2:.."· ···· ···· ··· ··· · 

= oOO M , 
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Question 33 (6 marks) 

The height h(t) metres of the tide above the mean sea level on 1st April is given by 

the following rule: h(t) = 4sin (:; t) where tis the number of hours after midnight. 

(a) Draw a graph of y = h(t) for O :5 t :5 24. 

-4 

-t 

(b) At which time(s) does the high tide occur? 

.. ~·~.~.~.~~ ... ?.~~t?. .... ~.~~ ... ~:-:-. ± .... ?.C .... ~ .. -:-:.~ ... i::~'.:"rs 

.... ·· ····· ·· ······ .............. .-.. .' ..... 0± ........ 1~.~······ '.?.~~ ....... ?:r..~ .. . 
(c) What was the height of the high tide? 

4 VY\ ot!::x:,ve-- SCA k:..vc.-( 
······· ························ ··········· ·· ······· ·················· ·· ···· ·• ···· ······· ···· ····· ······ ··· 

(d) What was the height of the tide at 10 a.m.? 
(Answer correct to 1 decimal place) 

... .. ~ . .l.\<?.) .. ~ .. ~ ... ~.(:.: ... { ?.}..~.~~) .. ....... ... .......... ........................ . 
··············· ·····;;····::-.~.'. .. 8.".~.~.±.;?..J .. !.~ .. ?. ........... ........................ ... . 
··················· ·~····~~:.~ ....... .... .... .............. ... ..... ......... .. .. ................... . 

... ~ .'.: .. ~.:. ~ .. M .... ~\':?':':-! .... ?..~ .... \.~y~.J ................................. . . 

END OF EXAMINATION 
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