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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 The graphs of  and  are shown below. 

How many solutions are there to the equation   for  ? 

A. 

B. 

C. 

D. 

2 Mr Kim recorded the time it took him to drive to work over five days. The mean time was 37 
minutes. The next workday it took Mr Kim 49 minutes to drive to work. What is his new mean 
time? 

A. 

B. 

C. 

D.
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3 What is the equation of the graph shown below? 

A. 

B. 

C. 

D. 

4 What type of relationship is represented by the graph shown below? 

A. Many-to-many

B. Many-to-one

C. One-to-many

D. One-to-one
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5 An investment of  gains  per annum for  years, with interest calculated monthly. 

Which expression gives the value of the investment after  years? 

A. 

B.  

C. 

D. 

6 The height of 400 students were measured. The results are displayed in the cumulative 
frequency polygon shown below. 

What is the median height of the students? 

A. 

B. 

C. 

D.
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7 Let  and . The domain of  is 

A. All real 

B. 

C. 

D. 

8 The radius and centre of a circle with equation  is 
A. Radius  , Centre 

B. Radius  , Centre 

C. Radius  , Centre 

D. Radius  , Centre 

9 Find the derivative of . 

A. 

B. 

C. 

D. 
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10 The graphs of  and  are shown below. 

It is known that   .

Find  

A. 

B. 

C. 

D.
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Question 11 (3 marks)  

Find the equation of the tangent to the curve  at the point   

 

3 

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

Question 12 (2 marks) 
 

 

Solve   , giving your answer in interval notation. 

 

2 
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Question 13 (3 marks) 
 

 

The function  is transformed to  . 
 
Describe, in words, the sequence of transformations.  

3 

   

   

   

   

   

  
 

 

Question 14 (2 marks) 
 

 

Differentiate    . 

 

 

2 

  

  

  

  

  

  

  

  
 
Question 15 (2 marks) 
 

 

What is the limiting sum of the following geometric series? 

 

 

 
2 
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Question 16 (4 marks) 
 

 

Solve   . 

 

4 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 
Question 17 (3 marks) 
 
 

 

Evaluate                           .  
 

 

3 
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Question 18 (4 marks) 
 

 

Mr Tan played a table tennis match. The number of points, , that he scores in each set is a 

random variable with probability distribution given by: 

     

     
 

 

  

(a) Evaluate  and  given that Mr Tan has an expected score of  per set.   

 

3 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

  
 

 

(b) Calculate the variance of .  
 

1 
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Question 19 (6 marks) 
 

 

A semi circle with radius  has equation .  

(a) Use the trapezoidal rule with five function values to approximate the area of the semi 

circle. Answer correct to  decimal places. 

 

3 

   

   

   

   

   

   

   

   

  
 

 

(b) Calculate the difference between the actual area of the semi circle and the approximation 

by the trapezoidal rule. Answer correct to  decimal places.  

 

2 

   

   

   

   

   

  
 

 

(c) Explain why the trapezoidal rule gives an estimate that is lower than the actual area of the 

semi circle.  

 

1 
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Question 20 (3 marks) 
 

 

Mr Huynh recorded how many push ups he did each day for thirty days. 
 
The results are shown in the frequency table. 
 

Push ups per day Frequency 

100 10 

120 6 

140 12 

160 1 

180 0 

200 0 

220 1 

 

Using calculations, decide whether or not 220 push ups was an outlier. 

 

3 
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Question 21 (4 marks) 
 

 

The diagram shows three triangular blocks of land which all share a common point . The distance 
and true bearings of the corners of the blocks from point  are shown. 
 

 
 
 
The area of the obtuse-angled triangle  is  km2. 
 
Calculate the true bearing of the point  from the point , correct to the nearest degree. 
 
 

4 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

DIAGRAM NOT 
TO SCALE 
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Question 22 (3 marks) 
 

 

Mrs Briggs notices that the amount of emails she receives per week from students is cyclical. Every  
weeks she receives the highest number of emails. The average amount of emails per week is 25 and the 
highest number of emails per week is 40. 
 

The number of emails Mrs Briggs receives each week, , is given by 
 

 
 

where  is the number of weeks after 1 January 2022 and .  
 

The number of emails is at a maximum when . 
 

Find the values  and .          

      

3 

  

  

  

  

  

  

  
Question 23 (4 marks)  

Currently, there is a mouse plague in Western NSW. The population of mice can be found using the 
formula , where  is the number of mice and  is the time in months. 
 

The plague started with  mice and increased to  mice after  months. 
 

By first finding the value of , show that the exact rate of increase after  months is   

mice/month.  

4 
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Question 24 (5 marks) 

Mrs Zhou studied the growth of one of her indoor plants over several months. 

The collected data is shown in the table and graphed in the scatterplot shown. 

Months since planting, . 

Height of plant,  cm 

(a) Determine the equation of the least-squares regression line for this data. 1 

(b) Calculate Pearson�s correlation coefficient for the data, correct to three decimal places. 1 

Question 24 continues on page 19 
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(c) 

Question 24 (Continued) 

Mrs Zhou missed recording the plants� height at four months. Use the least squares regression 
line to estimate the height, , of the plant at four months. Answer correct to one decimal place. 

1 

(d) Discuss the accuracy of your answer to part (c). 1 

(e) Interpret the value of the gradient of the least squares regression line in the given context. 1 

Question 25 (3 marks) 

Prove that . 3 
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Question 26 (5 marks) 
 

 

Sketch the graph of the curve , labelling the stationary points and point of inflection. 

Do NOT determine the -intercepts of the curve.  

 

 

5 
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Question 27 (2 marks) 
 

 

Mr Pollard is creating a website. Every weekend, apart from the first, he adds the same number 

of pages to his website. After four weekends he has added  pages and after eleven weekends 

he has added  pages. 

 

(a) Show that the total number amount of pages, , added after the th weekend can be 

modelled by the recurrence relation 

 ,   where   

 

1 

   

   

   

  
 

 

(b) Given that on the first weekend he only added  pages, use the recurrence relation to find 

the total number of pages Mr Pollard has added after the third weekend. 

 

1 

   

   

   

 
 
Question 28 (4 marks)  

Dr Katyal pours  mL of liquid fertiliser into a previously empty bucket. She then fills the 

bucket with water at a rate of    litres per minute, where  and  is time in minutes.  

Find the time, to the nearest second, at which there is  L of liquid in the bucket.  

 

4 
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Question 29 (7 marks) 

Each year, the number of ice creams sold, , can be modelled by the function 

where  is the number of weeks after January 1st. 

(a) Find how many ice creams were sold on January 1st. 1 

(b) What are the two values of  for which there were  ice creams sold? 3 

Question 29 continues on page 23 
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Question 29 (continued) 

(b) Sketch the graph of  for . 3 
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Question 30 (3 marks) 
 

 

(a) Show that the derivative of  is   

 

2 

   

   

   

   

   

(b) 
 
Hence,  find                                  .  
 
 

1 

   

   

   

   

   
Question 31 (4 marks) 
 

 

Ms Alrubai and Mrs Norman are employed as doctors. They both start on the same annual 
salary. However, Ms Alrubai negotiated an annual salary increase of , while Mrs 
Norman negotiated an annual salary increase of . 
 
Find their starting annual salary given that after  years they have both made the same amount 
of money in total. 
 

4 
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Question 32 (6 marks) 
 

 

If Mr Ferrarin wakes up late, the probability that he exercises is  , and if he wakes up on time 

the probability that he exercises is . 

 

 

(a) In a particular week, Mr Ferrarin wakes up on time on Thursday morning and late on 
Friday morning. 
 
Find the probability that Mr Ferrarin exercised on at least one of these days. 

 

2 

   

   

   

   

   

  
 

 

(b) The probability that Mr Ferrarin wakes up on time on a Monday is . 

(i) Find the probability that Mr Ferrarin exercises on any given Monday. 

 

 

2 

   

   

   

   

   

   

  

(ii) Hence, or otherwise, find the probability that Mr Ferrarin woke up on time on 

a Monday, given that he exercised that day.   

 

 

2 
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Question 33 (4 marks) 

The graphs of  and  , where  is a constant, 
are shown below. 

The graphs intersect and create two closed regions, A and B. 

Show that these two regions have the same area. 

5 

4 
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Question 34 (5 marks) 

Ned Kelly, , left his hideout, , and walked along a straight path at  km/h. At the same time 
that Ned left his hideout, the Police, , are  km away from his hideout, walking towards it 
along a different straight path at  km/h. The two paths meet at an angle of .  

The distance between Ned Kelly and the police at time  hours is  km. 

(a) Show that .  2 

(b) Find the minimum distance, to the nearest kilometre, between the police and Ned Kelly. 3 

 km 
 km/h 

 km/h 

DIAGRAM NOT 
TO SCALE  km 















Question 21 (4 marks) 

The diagram shows three triangular blocks of land which all share a common point 0. The distance 
and true bearings of the corners of the blocks from point Oare shown. 

N 
1' 

B 
(161°) 

The area of the obtuse-angled triangle BOC is 899 km2. 

DIAGRAM NOT 
TO SCALE 

Calcu late the true bearing of the point C from the point 0 , correct to the nearest degree. 

4 
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Question 22 (3 marks) 

Mrs Briggs notices that the amount of emails she receives per week from students is cyclical. Every 12 3 
weeks she receives the highest number of emails. The average amount of emai ls per week is 25 and the 
highest number of emails per week is 40. 

The number of emai ls Mrs Briggs receives each week, f(t) , is given by 

f(t) = acos(bt) + C +I~ r 4-() 
Where t is time in weeks and O ~ t ~ 52. ~ 

The number of emails is at a maximum when t = 0. 
4~ i ro 

Find the values a, band c. 

Question 23 ( 4 marks) 

Currently, there is a mouse plague in Western NSW. The population of mice can be found using the 4 
formula N = l0(ek') , where N is the number of mice and tis the time in months. M-e _ 
The plague started with 10 mice and increased to 100 mi~ (2_ - deli\/'aj'\'\fe . 
By first finding the value of k, show that the exaG increase after 12 months is 101t 0 ( e 1010000 ) 

mice/month. 



Question 24 (5 marks) 

Mrs Zhou studied the growth of one of her indoor plants over several months. 

The collected data is shown in the table and graphed in the scatterplot shown. 

Months since planting, m. 1 2 3 4 5 

Height of plant, h cm 4 6.5 11 X 18 

f 1e 
t 1 ◄ f->--+---+---+---+ 

'Qi 12 -'---l---1--"---J----1---+----+--+­
I 

t -+-4-1-­

t 

+ + -+--+--+ 

t 

Months 

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

....... J\::._ _a.199, . K::::..1.1sz 

6 7 

20 24 

(b) Calcu late Pearson's correlation coefficient for the data, correct to three decimal places. 
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Question 24 (Continued) 

(c) Mrs Zhou missed recording the plants' height at four months. Use the least squares regression 1 
line to estimate the height, x, of the plant at four months. Answer correct to one decimal place. 

k ~ 3-3-"5::Jff)_±_Q_._'±_tfl> S~~---S\Jbsk~()'l! __ ~1<.R.. 

=)g:<7c~ 
(d) Discuss on the reliability of your answer to part (c). 1 

~.i-

~~t~~~-ed 
(e) Interpret the va lue of the gradient of the least squares regression line in the given context. - -
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Question 27 (2 marks) 

Mr Pollard is creating a website. Eve1y weekend, apart from the first, he adds the same number 

of pages to his website. After four weekends he has added 25 pages and after eleven weekends 

he has added 7 4 pages. 

(a) Show that the total number amount of pages, p , added after the nth weekend can be 

modelled by the recurrence relation 

P,, = p" _ 1 + 7 , where n = 2, 3, 4 ... 

(b) Given that on the first weekend he only added 4 pages, use the recurrence relation to find 

the total number of pages Mr Pollard has added after the third weekend. 










