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Section A: SAC 𝟏 Success 

 

 

Welcome to the third 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. 

 

   

Tutor’s Comment: Explain how even if you know everything, if 

you cannot show in the SAC, you will get 0. 
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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 use what technology commands.  

 

 Identify questions to skip. 

 

For difficult SACs, it’s not necessarily about getting 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 (52 Marks) 

 

 

INSTRUCTION:  

 

 52 Marks. 15 Minutes Reading, 75 Minutes Writing.  

 

 

 

Question 1 (16 marks) 

 

A function 𝑦 =
𝑥3

(𝑥 +2)2 is to undergo the following sequence of transformations:  

 

1. Dilation factor 
1

2
 from the 𝑥-axis.  

 

2. Reflection in the 𝑥-axis.  

 

3. Reflection in the line 𝑦 =  𝑥.  

 

4. Dilation factor 8 from the 𝑦-axis.  

 

5. Reflection in the 𝑦-axis.  

 

a. Show that this sequence of transformations can be represented by the transformation: (2 marks) 

 

𝑇 ∶  ℝ² → ℝ², 𝑇(𝑥, 𝑦)  =  (4𝑦, 𝑥) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 



                          

 VCE Mathematical Methods ¾      
 

 

 MM34 [0.19] - SAC 1 Revision IV - Workshop Solutions 6 

 

b. Describe a sequence of 2 transformations that would result in the same transformation as 𝑇. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c.   

 

i. Determine the equation of image of 𝑦 after applying the transformations represented by 𝑇. Leave your 

answer in the form 𝑥 =  𝑓(𝑦). (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. By carefully considering the graph of the preimage and the linear transformations used to transform it, 

explain why you would not expect the image to be a function. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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d.   

 

i. Find a sequence of transformations which take the graph of 𝑦 =  5𝑒
𝑥

2
 − 3  +  4 to the graph of 𝑦 =  𝑒𝑥.  

(2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. The transformation 𝑆 ∶  ℝ² →  ℝ2, 𝑆(𝑥, 𝑦)  =  (𝑎𝑥 +  𝑏, 𝑐𝑦 +  𝑑) takes the graph of 𝑦 =  𝑒𝑥 to the graph 

of 𝑦 =  −3𝑒−4(𝑥+6)  +  2. 

 

Find the values of 𝑎, 𝑏, 𝑐, 𝑑 ∈  ℝ. (3 marks) 

 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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iii. Hence, or otherwise, determine a sequence of transformations that would transform the graph of  

𝑦 =  5𝑒
𝑥

2
 − 3  +  4 to the graph of 𝑦 =  −3𝑒−4(𝑥+6)  +  2. 

 

Give your answer in an order where translations are applied last. (3 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Question 2 (9 marks) 

 

Let 𝑓 be the function that is given by 𝑓(𝑥) =
𝑎𝑥2+ 𝑏

𝑥2− 𝑐
, and that has the following properties: 

 

1. lim
𝑥→∞

𝑓(𝑥)  =  1 

 

2. lim
𝑥→3−

𝑓(𝑥)  =  −∞ 

 

3. 𝑓′(1)  =  −1 

 

Where 𝑎, 𝑏, 𝑐 ∈  𝑅. 

 

a. Show that 𝑓 is an even function. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Show that 𝑎 = 1, 𝑏 = 23 and 𝑐 = 9. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 



                          

 VCE Mathematical Methods ¾      
 

 

 MM34 [0.19] - SAC 1 Revision IV - Workshop Solutions 10 

 

c. Write an equation for each vertical and horizontal asymptote of the graph of 𝑓. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. Sketch the graph of 𝑦 = 𝑓(𝑥) on the axes below. Label any asymptotes with equations and axial intercepts 

with coordinates. (3 marks) 

 

 
 

 

 

Space for Personal Notes 
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Question 3 (14 marks) 

 

An amusement park wants to open a new ride. Sarah, an architect working for the company, pitched a roller 

coaster using a model. The design of her ride is aimed towards thrill seekers who are chasing an adrenaline rush. 

 

a. The ascent has two distinct sections. The first section is modelled by the following: 

 

𝑎𝑠 ∶  [−4, 𝑐], 𝑎𝑠(𝑥)  =  23𝑥+𝑑 

 

Where 𝑥 is an arbitrary position, whilst 𝑎𝑠(𝑥) is the height above the ground, and 𝑐 and 𝑑 are real constants. 

The units (or exact scale) can be ignored. 

 

i. Write 𝑎𝑠(𝑥) in the form of 𝑒𝑚(𝑛𝑥+𝑝), where 𝑚, 𝑛, 𝑝 ∈  ℝ. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Find the rule for the inverse of 𝑎(𝑥)  =  23𝑥 + 𝑑. Provide your answer in the form of 
log𝑒(𝑥)

𝑛 log𝑒(𝑝)
+ 𝑞, where 

𝑛, 𝑝, 𝑞 ∈ ℝ. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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iii. The latter half of the roller coaster ascent is modelled by the following: 

 

𝑎𝑙 ∶  [𝑐,
2

log𝑒(2)
] →  ℝ, 𝑎𝑙(𝑥)  =  𝑎⁻¹(𝑥) 

 

Given that the two sections join smoothly, find the value of 𝑐 and 𝑑. (3 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

b. The descent of the roller coaster is a steep drop, modelled by translations of the following function: 

 

𝑑 ∶  [𝑚, 𝑛] →  ℝ, 𝑑(𝑥) =  −𝑥3 

 

Where 𝑚, 𝑛 ∈  ℝ. 
 

i. Given that the descent joins continuously with the ascent at the stationary point of the image of 𝑑(𝑥), state 

the sequence of translations that are applied to 𝑑. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Can the two sections ever join smoothly? Explain your answer. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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iii. Given that the descent ends when it hits the ground (𝑥-axis intercept), find the coordinates of the 

endpoints of 𝑑(𝑥) correct to 2 decimal places. (3 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Question 4 (13 marks) 

 

Consider the piecewise function: 

 

𝑔(𝑥) = {
 𝑥2 for − ∞ <  𝑥 <  0

√𝑥 for 0 ≤  𝑥 <  ∞ 
 

 

Where 𝑔1(𝑥)  = 𝑥2 for −∞ <  𝑥 <  0, and 𝑔2(𝑥)  =  √𝑥 for 0 ≤  𝑥 < ∞. 

 

a.   

 

i. Show that 𝑔(𝑥) is continuous at 𝑥 =  0. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Show that 𝑔(𝑥) is not smooth at 𝑥 =  0. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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b.   

 

i. Sketch the inverse of 𝑔(𝑥) on the axes provided. 𝑔(𝑥) has been drawn for you. (2 marks) 

 

 
 

ii. State why 𝑔⁻¹ is not a function. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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c.   

 

i. By investigating compositions of 𝑔1(𝑥) and 𝑔2(𝑥), find the rule for 𝑔(𝑔(𝑥)). (4 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Hence, sketch 𝑔(𝑔(𝑥)) on the axes provided. (2 marks) 
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Section C: Marking Scheme 

 

Question 

Number 
Solutions 

1a 

 

 
 

1b 

 

 
 

1ci 

 

 
 

1cii 

 

 
 

1di 

 

 
 

1dii 
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1diii 

 

 
 

2a 

 

 
 

2b 

 

 
 

2c 

 

 
 

2d  
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3ai 

 

 
 

3aii 

 

 
 

3aiii 

 

 
 

3bi 

 

 
 

3bii 

 

 
 

3biii 

 

 
 

4ai 
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4aii 

 

 
 

4bi 

 

 
 

4bii 

 

 
 

4ci 
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4cii 

 

 
 

 

 

Space for Personal Notes 
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Section D: Mathematica Solutions 

 

Question 

Number 
Solutions 

1 
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2 
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3 
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4 
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Section E:  Casio Solutions 

 

Question Number Solutions 

1 

 

 

Part d. 
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2 
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3 

 

 
 

4 
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Section F: TI solutions 

 

Question Number Solutions 

1 

 

d) The transform program can be used to check your transformations are 

correct. In the current version, it is not yet able to find the transformations. 

i) 

 
ii) 
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2 

 

b) 
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c,d) 

 

3 

 

a) 

ii) Note that the third argument in the inverse program specifies any point in 

the domain of the function. Since the exponential is defined and one-to-one 

for all real numbers, we can choose 0. In general, one must take care when 

choosing this point. 
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iii) We find the value of 𝑑 where the function 𝑎𝑠 touches the line 𝑦 = 𝑥 

smoothly. The point where it touches is exactly the point 𝑐.  

 

 
b) 

i) 

 
ii) 

 

4 

 

c) The range of 𝑔 is [0, ∞) so only the 𝑔2 branch of the outer 𝑔 is required 

when computing the composition. 
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