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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 do you know × How much do 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 use 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 (51 Marks) 

 

 

INSTRUCTION: 51 Marks. 15 Minutes Reading. 75 Minutes Writing. 

 

 

 

Question 1 (12 marks) 

 

A mountain can be modelled with the function: 

 

 ℎ(𝑥)  =  10𝑥𝑒−𝑥 − 1 

 

where ℎ and 𝑥 are in hundreds of metres, and ℎ measures the height of the mountain above ground level at a given 

𝑥. 

  

Suppose 𝑏 is where the right side of the mountain touches the ground. 

 

a. It is given that 𝑏 > 2. Estimate 𝑏 as 𝑥2, the second iteration of Newton’s method, using 𝑥0 = 2. Give your 

answer correct to two decimal places. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Find the actual value of 𝑏. Give your answer correct to two decimal places. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. State the rule for ℎ′(𝑥). (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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d. Hence, find the 𝑥-value(s) where the magnitude of the mountain’s slope is 45°. Give your answer to two 

decimal places. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

e. A bridge is to be built tangentially to the mountain, starting at the point (−2, 0). Find the equation of the 

bridge, giving your answer to two decimal places. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. The council allows bridges to have an incline of at most 30°, to the positive direction of the horizontal axis, 

and the bridge must meet the mountain tangentially. Determine the equation for the steepest permitted bridge, 

giving your answer to two decimal places. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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g. What is the difference in the angle of incline between the two bridges found in parts e. and f.? Give your 

answer to the nearest degree. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



                          

 VCE Methods ¾ Questions? Message +61 440 138 726      

 

MM34 [0.18] SAC 1 Revision III – Workshop 8 

 

Question 2 (11 marks) 

 

The old mountain is too steep, causing hundreds of hiker casualties per year. The council tries to fix this problem 

by dumping a huge pile of dirt onto the side of the mountain, creating a second peak. This new mountain can be 

modelled with the hybrid function: 

 

ℎ(𝑥)  =  {
−

1

5
𝑥2 −  𝑥 +  1, if 5.85 ≤  𝑥 <  𝑎

10𝑥𝑒−𝑥 −  1, if 𝑎 ≤  𝑥 ≤  𝑏
 

 

where 𝑏 is the largest 𝑥-intercept of 𝑦 =  10𝑥𝑒−𝑥 − 1. 

 

a. Assume ℎ(𝑥) is continuous. Find the value of 𝑎. Give your answer correct to 2 decimal places. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Plot the graph of ℎ(𝑥), labelling the 𝑥-intercepts, 𝑦-intercepts and turning points. Give all values to two 

decimal places where appropriate. (4 marks) 
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The council wants to build a bridge spanning over the valley between the two peaks. This bridge will lie tangential 

to the mountain on both ends.  

Consider the two points 𝑐 and 𝑑, 𝑐 < 𝑎 < 𝑑. Let 𝑐 and 𝑑 be the 𝑥-coordinates of where the bridge meets the 

mountain.  

 

c. Write an expression for the gradient of the line connecting 𝑐 and 𝑑, in terms of the function ℎ, 𝑐, and 𝑑.  

(1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. Hence, find 𝑐 and 𝑑. Give your answers correct to 2 decimal places. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

e. Give the equation of the bridge. Give your answer to 2 decimal places. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. Sketch the bridge on the graph in part b., assuming it ends where it meets the mountain. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 3 (17 marks) 

 

Dr. Evil is fleeing in his submarine The Leviathan, whose path follows a quartic function defined by:  

 

𝑓 ∶  𝑅 → 𝑅, 𝑓(𝑥) = (𝑥 − 3)2 (3𝑥2 − 14𝑥 + 3) 

 

where 𝑥 and 𝑦 = 𝑓(𝑥) represent coordinates in nautical units.  

 

Dr. Evil is being pursued by the elite Poseidon Squadron, who are in their own submarine named Justice. Part of 

the graph of 𝑓 is shown below. 

 

 
 

a. Find the coordinates of the point 𝑀, which is the absolute minimum of the function 𝑓. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. State the values of 𝑏 for which the graph of 𝑦 = 𝑓(𝑥) + 𝑏 has no 𝑥-intercepts. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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The Leviathan comes into view of the Poseidon Squadron, who immediately fires a torpedo at it.  

The diagram below shows the path of the torpedo and The Leviathan. 

 

 
 

c. A torpedo is launched and travels along a straight path 𝑇, which is tangent to The Leviathan’s path at 𝑥 =
5

2
 . 

Find the equation of 𝑇 in the form 𝑇 = 𝑚𝑥 + 𝑐. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. The torpedo path intersects The Leviathan’s path at two other points. State the x-coordinates of these points in 

the form 
𝑎 ±√𝑏

𝑐
, where 𝑎, 𝑏, 𝑐 ∈ 𝑍. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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The Leviathan changes direction and follows a new path given by:  

 

𝑙(𝑥) = 3𝑥2 + (𝑘 − 3)𝑥 + 5, 
 

where 𝑘 ∈ ℝ. The Justice changes course in order to intercept, following the path:  

 

𝑗(𝑥) = 𝑘 − 4𝑥. 

 

e.   

 

i. Find the value(s) of 𝑘 for which the graphs of 𝑙(𝑥) and 𝑗(𝑥) intersect exactly once. (3 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Hence, find the value(s) of 𝑘 for which the graphs of 𝑙(𝑥) and 𝑗(𝑥) never intersect. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

Suppose for the following that 𝑘 = −2. 

 

f. Show that the gradient 𝑚 of the tangent to 𝑙(𝑥) at 𝑥 = 𝑎 is given by 𝑚 = 6𝑎 − 5. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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g. Find the value of 𝑎 for which the gradients of both 𝑙(𝑥) and 𝑗(𝑥) are equal. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

h. At the moment, The Leviathan is at the point (
1

6
, 𝑙 (

1

6
)), and the Justice travels along the line: 

 

𝑝(𝑥) = −2 − 4𝑥. 

 

Show that the distance from the Justice to The Leviathan can be expressed as: (2 marks) 

 

𝐷 =  √17𝑥2 +
149𝑥

3
 +

5629

144
 . 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

i. Hence, find the minimum distance between the Justice and the point (
1

6
, 𝑙 (

1

6
)). (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 
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Question 4 (11 marks) 

 

Let  

 

𝑓(𝑥) = {

1

3
𝑥3 − 2𝑥2,                       0 ≤ 𝑥 ≤  6

−3𝑥2 + 48𝑥 − 180, 6 < 𝑥 ≤ 10

  

 

 
 

A rectangle 𝐴𝐵𝐶𝐷 is to be drawn with 𝐴 and 𝐵 on the 𝑥-axis and 𝐶 and 𝐷 on the parabola. Let 𝐵 = (𝑥, 0). 
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a.   

 

i. Show that the area of a rectangle 𝐴𝐵𝐶𝐷 may be given by 𝐴1(𝑥) = 6(𝑥 − 10)(𝑥 − 8)(𝑥 − 6).  

(2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Use calculus to determine the dimensions of the rectangle when its area is a maximum and find the area. 

(4 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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b. A rectangle 𝐸𝐹𝐺𝐻 is to be drawn with 𝐸 and 𝐹 on the 𝑥-axis and 𝐺 and 𝐻 on the cubic. Let 𝐸 = (𝑥, 0) and 

𝐹 = (𝑥 + ℎ, 0), where ℎ > 0.  

 

i. Find an expression 𝐴2(𝑥), in terms of 𝑥, for the area of a rectangle 𝐸𝐹𝐺𝐻. (3 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Determine the dimensions, correct to two decimal places, of the rectangle when its area is a maximum. 

(2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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Section C: Marking Scheme  
 

Question 

Number 
Solutions 

𝟏a 

 

𝟏b 
 

𝟏c 
 

𝟏d 

 

𝟏e 

 

𝟏f 

 

 
 

𝟏g 
 

𝟐a 

 

𝟐b 
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𝟐c 

 

𝟐d  

 

𝟐e 
 

𝟐f 
 

𝟑a 
 

𝟑b 
 

𝟑c 

 

𝟑d 

 

𝟑ei 

 

𝟑eii 
 

𝟑f 
 

𝟑g 
 

𝟑h 

 

𝟑i 
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𝟒ai 

 

𝟒aii 

 

𝟒bi 

 

𝟒bii 

 
 

 

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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 VCE Methods ¾ Questions? Message +61 440 138 726      

 

MM34 [0.18] SAC 1 Revision III – Workshop 27 

Section E: Casio Solutions 

 

Question Number Solutions 

1 

 

a.  

b.  

c.  

d.  

e.  

f.  

g.  
 

2 

 

a.  
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b.  

d.  

e.  
 

3 

a.  

c.  

d.  

e. i.  

e. ii.  

f.  

g.  
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h.  

 

4 

a. i.  

a. ii.  
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b. i.  

b. ii.  

 

 

 

Space for Personal Notes 
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Section F: TI Solutions 
 

Question Number Solutions 

1 

a) 

 
 

b) 

 
 

c) 

 
 

d) 

 
 

 



                          

 VCE Methods ¾ Questions? Message +61 440 138 726      

 

MM34 [0.18] SAC 1 Revision III – Workshop 32 

 

e) 

 
 

f) 

 

 
 

g) 
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2 

 

a) 

 
 

d) 

 
 

e) 
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3 

a) 

 
Note: Some output has been omitted. 

 

c) 
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d) 

 
e) 

i) 

 
 

ii) 
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f) 

 
 

g) 

 
 

h) 
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i) 
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4 

 

a) 

i) 

 
 

ii) 
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b) 

Find the local minimum of the cubic first. 

 

 
Take the positive branch to be the base h. 

 
 

ii) 
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