
    1 

 

 

 

 
Website: contoureducation.com.au | Phone: 1800 888 300 

Email: hello@contoureducation.com.au 

 

VCE Mathematical Methods ¾ 

SAC 1 Revision I [0.16] 

Workshop 
 

Error Logbook: 
 

 

New Ideas/Concepts 

 

Didn’t Read Question 
 

 

Pg / Q #:   __________________________________ 

 

Notes: 

 

 

 

 

 

 

 

 

Pg / Q #:   __________________________________ 

 

Notes: 

 

 

 

 

 

 

Algebraic/Arithmetic/ 

Calculator Input Mistake 
 

Working Out Not Detailed Enough 

 

Pg / Q #:   __________________________________ 

 

Notes: 

 

 

 

 

 

 

 

 

 

Pg / Q #:   __________________________________ 

 

Notes: 

 

 

 

 

 

 

 

https://www.contoureducation.com.au/
mailto:hello@contoureducation.com.au


                          

 VCE Methods ¾ Questions? Message +61 440 138 726      
 

 

MM34 [0.16] - SAC 1 Revision I - Workshop 2 

Section A: SAC 𝟏 Success 

 

 

Welcome to the first SAC 𝟏 workshop! 
 

 

 

Context: SAC 𝟏 Workshops 

 

 SAC 1 – 50% of SACs, 20% of the study score. 

 

 Will be running all the way till mid-June. 

 

 After that the workshop will turn into SAC 2 Workshop (Integration). 

 

 Make sure to complete the SAC 1 ~ 8. 

 

 

 

Successful SAC 

 

Study Score = How much you know × How much you show 
 

 Answer everything you know. 

 

 Answer without mistakes. 

 

 Time Management is key! 

 

 

 

Analogy: Skipping Questions 

 

 Let’s say if you were to fight them and win, you get assigned marks. 

 

 
 

 Who would you fight first? 

 

 Skip the hard question with little marks if it doesn’t make sense during the reading time. 
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SAC Proficiency List 

 

Before the SAC 

 

 Prepare your stationery including a ruler, eraser and your mechanical pencil lead.   

 

 Skim through the bound reference (if applicable). 

 

 Do not speak to other people and lock in. 

 

 TI & Mathematica Only: Check your Contour UDFS. 

 

 TI Only: Check technology settings. 

 

 
 

Reading Time 

 

 Detailed strategy on how to exactly solve the question on your technology – Don’t just read, think 

about how to solve it and using what technology commands.  

 

 Identify questions to skip. 

 

For difficult SACs, it’s not necessarily about getting the 100%. It’s about getting better than 

everyone else. While others are stuck on a hard 1-marker question, you can do an easy 3-marker first.  

 

 Identify questions to start first – You don’t have to start from Q1! 

 

 Look for potential pitfalls – Units, Domain restriction of the unknown, variable and function meaning. 

 

Writing Time 

 

 Circle what the question is asking for in the question. 

 

 Spend the first 𝟓𝟎% of the time on all the easy questions you identified. 

 

 Spend the next 𝟐𝟓% of doing the difficult questions you left blank.  
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 Spend the last 𝟐𝟓% of the time on checking your answers. 

 

 Check your answer by reading the question again and see if you answered the question. 

 

 Check in the order of  

 

Domino effect  (check 𝑎, 𝑏, 𝑐 first) > Questions with high marks (𝟑+) > Hard Questions 

 

 𝐓𝐈 ONLY: Use new document – doc 𝟒, 𝟏. 

 

After the SAC 

 

 Think about how each mark loss can be prevented using this proficiency list. 

 

 Think about the big picture and improve the marks –  

 

Instead of spending 10 minutes on 10c) (1 mark), I should have checked 5a) (3 marks) 

 

 

 

Space for Personal Notes 
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Section B: SAC Questions – Tech Active (53 Marks) 

 

 

Question 1 (11 marks) 

 

James is in the middle of a rectangular pool with dimensions of 4 𝑚 (length) by 8 𝑚 (width). Food has just been 

placed down on the picnic table, so James needs to get out of the pool and arrive at the picnic table as fast as 

possible. He can swim at a speed of 1 𝑚/𝑠 and run at a speed of 3 𝑚/𝑠. James is initially at the origin (0, 0). 

 

 
 

a. The point, 𝐴(𝑥, 𝑦), can be on any point along the horizontal section of the pool in the first quadrant. Find the 

distance that James needs to swim and state any domain restrictions. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Find the distance that James needs to run and state any domain restrictions. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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c. Hence, find the total time taken by James to reach the picnic table. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. Hence, or otherwise, find the coordinates of 𝐴, such that James minimises the total time taken and states this 

minimal time taken. Give your answers correct to two decimal places. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

e. James now swims at a speed of 𝑞 𝑚/𝑠. Find the value(s) of 𝑞 such that the time it takes James to reach the 

picnic table is minimised at an endpoint. Give your answer correct to two decimal places. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_______________________________________ _ ____________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 2 (15 marks) 

 

Consider the function 𝑓: [0, 2𝜋] → 𝑅, 𝑓(𝑥) = 𝑒− cos(𝑥). The graph below shows 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑓′(𝑥). The two 

functions touch at the point 𝑃. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

a. State 𝑓′(𝑥). (1 mark)  

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Find the exact coordinates of 𝑃. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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c. A normal line is drawn to the function 𝑓 when 𝑥 = 𝑎, and 𝑎 ≠ 𝜋. 

 

i. Find the two possible values of 𝑎 such that the normal line passes through the point (𝜋, 0). Give your 

answers correct to two decimal places. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Find the acute angle made by the two normal lines when they intersect. Give your answer correct to the 

nearest degree. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

d. Find the maximum vertical distance between the functions 𝑓(𝑥) and 𝑓′(𝑥) and state the 𝑥 value for which this 

maximum distance occurs. Give your answers correct to two decimal places. (2 marks).  

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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e.  

 

i. Write down an equation that can be solved using Newton’s method to approximate the 𝑥-value for a 

turning point of 𝑓′(𝑥). (2 marks)  

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Find an approximate 𝑥-value for a turning point of 𝑓′(𝑥) by completing 3 iterations of Newton’s method 

with 𝑥0 = 2, in the table below. Write your answers correctly to three decimal places. (2 marks). 

 

𝑥0 2 

𝑥1  

𝑥2  

𝑥3  

 

 

f. Consider the function 𝑔(𝑥) = 𝑓(𝑏𝑥), where 𝑏 > 0.  

 

i. State a sequence of transformations that map 𝑓′(𝑥) to 𝑔′(𝑥). (1 mark)  

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Find the value(s) of 𝑏 such that 𝑔 and 𝑔′(𝑥) intersect at least twice for 𝑥 ∈ [0, 2𝜋]. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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Question 3 (14 marks) 

 

Consider the following cubic polynomial: 

 

𝑝(𝑥) = 2(𝑥 − 2)(𝑥2 − 10𝑥 + 28) 
 

a. Find the coordinates of the stationary point of 𝑝(𝑥) and state its nature. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Hence, express 𝑝(𝑥) in the form 𝑎(𝑥 − ℎ)3 + 𝑘. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. Find the sequence of translations on 𝑝(𝑥) that will result in an odd function. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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d.  

 

i. Find the equation of the tangent line of 𝑝(𝑥) at the point 𝑥 = 𝑎. Provide your answer in terms of 𝑎. 

(2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Find the equations of the tangents of 𝑝(𝑥) that share the same 𝑥-intercept as the cubic. (3 marks) 

  

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

iii. Hence, state the equation of the tangents to the inverse function 𝑝−1(𝑥) that share the same 𝑦-intercept as 

the inverse function. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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e. Find the acute angle made by the tangents to 𝑝 and 𝑝−1 at the point of intersection of these two functions. 

Give your answer correct to the nearest degree. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Question 4 (13 marks) 

 

Australia (population: 25 million) has been quarantined from the rest of the world since the discovery of a highly 

contagious prion. The number of people (in millions) infected with the virus 𝑡 days after the outbreak begins is: 

 

𝑝(𝑡) =
𝛼

1 +  𝑒0.15(40−𝑡)
 

 

Where α ∈ 𝑅. 

 

a. Given that, eventually, everyone will be infected, show that 𝛼 = 25. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. When is 𝑝(𝑡) increasing the fastest? Find 𝑝(𝑡) at that point. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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c. The number of people hospitalised is much lower. The number of people hospitalised (in millions), 𝑡 days 

after the outbreak begins, is given by:  

 

ℎ(𝑡)  =  𝑐𝑒𝑎(𝑡−𝑏)2
 

 

Where 𝑎 < 0 and 𝑏, 𝑐 > 0. 

 

i. State ℎ’(𝑡). (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Show that the maximum occurs at 𝑡 = 𝑏 and the maximum value is given by ℎ(𝑏) = 𝑐. (3 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

iii. The maximum number of hospitalisations is 1 million and this occurs 100 days after the outbreak begins. 

Find the values of 𝑏 and 𝑐. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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iv. Given that the maximum and minimum rate of change, in the number of people hospitalised, occurs 

10√10 days apart, find the value of 𝑎. (3 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Section C: Tech-Active Solutions – Mathematica 

 

Question 

Number 
Solutions 

𝟏a 

 

 

 

 

𝟏b 

 

 
 

𝟏c 

 

 

 

𝟏d 

 

 
 

𝟏e 
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𝟐a 

 

𝟐b 

 

𝟐ci 

 

𝟐cii 

 

𝟐d 

 

𝟐ei  

 

𝟐eii 
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𝟐fi  

𝟐fii  

𝟑a 

 

𝟑b 

 

𝟑c  

𝟑di 

 

𝟑dii 
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𝟑diii 

 

𝟑e 

 

𝟒a 
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𝟒b 

 

𝟒ci 

 

𝟒cii 

 

𝟒ciii 

 

𝟒civ 

 
 

 

Space for Personal Notes 
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Section D: Tech-Active Solutions – Casio 

 

Question 

Number 
Solutions 

𝟏a 

 

 

 

 

𝟏b 

 

 
 

𝟏c 

 

 

 

𝟏d 

 

 
 

𝟏e 

 

𝟐a 
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𝟐b 

 

𝟐ci 

 

𝟐cii 

 

𝟐d 

 

𝟐ei  

 

𝟐eii 

 

𝟐fi  
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𝟐fii  

𝟑a 

 

𝟑b 

 

𝟑c  

𝟑di 

 

𝟑dii 

 

𝟑diii  

𝟑e 
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𝟒a 

 

𝟒b 

 

𝟒ci 

 

𝟒cii 

 

𝟒ciii 

 

𝟒civ 

 
 

 

Space for Personal Notes 
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Section E: Tech-Active Solutions - 𝐓𝐈 

 

Question 

Number 
Solutions 

𝟏a 
 

 

𝟏b  

𝟏c 
 

 

𝟏d 
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𝟏e 

 

𝟐a 

 

𝟐b 

 

𝟐ci 

 

𝟐cii 
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𝟐d 

 

𝟐ei  

 

𝟐eii 
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𝟐fi  

𝟐fii  

𝟑a 

 

 

 

𝟑b  

𝟑c  

𝟑di 
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𝟑dii 

 

 

𝟑diii 

 

𝟑e 

 

𝟒a 
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𝟒b 

 

 

 

𝟒ci 
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𝟒cii 

 

𝟒ciii 

 

𝟒civ 

 

 
 

 

Space for Personal Notes 
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