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Section A: SAC Questions (54 Marks) 
 

 

Question 1 (11 marks) 

 

Some differential functions have derivatives that just happen to be a transformation of themselves. Consider the 

following function:  

 

𝑓(𝑥) = 𝑒𝑎𝑥+𝑏 + 𝑐, where 𝑎, 𝑏, 𝑐 ∈ 𝑅 

 

a. Show that the function 𝑔(𝑥) = 𝑘𝑒𝑎𝑥 + 𝑐 where 𝑘 ∈ 𝑅+ is identical to 𝑓(𝑥), and hence, write 𝑘 in terms of 𝑏.  

(1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

  

 

b.  

 

i. State the derivative of 𝑓(𝑥). (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

  

ii. Hence, state the sequence of transformation that maps 𝑓(𝑥) to 𝑓’(𝑥) in terms of 𝑎 and 𝑐. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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Let 𝑔(𝑥) = (𝑥 + 1)2(𝑥 − 2)2 and ℎ(𝑥) = (𝑥 + 1)(𝑥 − 1)(𝑥 + 2)(𝑥 − 2) 

 

c. State the local maximum of 𝑔(𝑥). Hence, using translations only, describe a sequence of transformations 

of ℎ(𝑥) such that its image has a local maximum at the same coordinates as that of 𝑔(𝑥). (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. Using one dilation and translations, describe a different sequence of transformations of ℎ(𝑥) such that its 

image has both local minima at the same coordinates as that of 𝑔(𝑥). (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 2 (7 marks) 

 

 
 

Physicists at Contour Labs have discovered new spacial dimensions that allow them to extend to negative lengths. 

This also implies that negative, areas and volumes are also possible. As a sacrifice a cube is sent through this new 

spacial dimension. The following diagram depicts its dimensions.  

 

a. Express the total surface area of the cube in terms of 𝑥 and 𝑦. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Express the total volume of the cube in terms of 𝑥 and 𝑦. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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c. The box is configured in a way such that the numerical values of the surface area and the volume are the same. 

 

i. Considering that, express the volume, 𝑉 in terms of 𝑥 only. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Provide the value of 𝑎 such that there are two or more solutions for 𝑉(𝑥) = 𝑎. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

iii. Hence assuming that a volume of 0 doesn’t make sense, what values of 𝑉 can only be attained with a 

negative 𝑥-value? (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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Question 3 (11 marks) 

 

 
 

The side support of a bridge can be modelled by a cubic function. The diagram above shows the schematic of a 

bridge, a road and the surrounding terrain. The bridge runs through a river where the water level is given by 𝑦 = 0. 

All measurements are in metres. 

 

a. The two cliff-sides can be modelled by one-half of the following family of functions:  

 

𝑐(𝑥) = ±
1

(𝑥 − 𝑎)
+ 𝑏 

  

i. Given that the model for the right side of the cliff is asymptotic around the line 𝑦 = 4, and 𝑥 = 10, state 

the function that represents it, alongside the restricted domain. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Given that the model for the left side of the cliff goes through (−9, 5), and is asymptotic around 𝑦 = 6, 

state the function that represents it, alongside the restricted domain. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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b. The bridge can be modelled by:  

 

𝑏(𝑥) = −
1

20
(𝑥3 − 3𝑥2 − 70𝑥 + 40) 

 

i. The lowest point of the bridge reaches the very bottom of the river. What is the depth of the river, correct 

to 2 decimal places? (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. The road is slanted, and the line representing the road is given by:  

 

𝑦 = −0.1𝑥 + 4.5 

 

One end of the bridge anchors itself to the right cliff face, and the other to the road. Find these two points, 

correct to 2 decimal places. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

iii. Hence, state the restricted domain of 𝑏(𝑥), correct to 2 decimal places. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 



                          

VCE Methods ¾ Questions? Message +61 440 138 726  
 

 

MM34 [2.0] - AOS 2 Revision - SAC 8 8 

 

c. The ships going outbound travel through the right-hand side of the bridge, whilst the ships coming inbound 

travel through the left-hand side of the bridge. Assume that the ships travel on the surface of the water (𝑦 = 0) 

and that the heights of the ships can be ignored. 

 

i. What is the widest ship that can travel inbound, correct to 2 decimal places? (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. What is the widest ship that can travel outbound, correct to 2 decimal places? (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

 

 

 

Space for Personal Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                          

VCE Methods ¾ Questions? Message +61 440 138 726  
 

 

MM34 [2.0] - AOS 2 Revision - SAC 8 9 

 

Question 4 (10 marks) 

 

Wayne Watson wants to buy an oven that operates at just the right temperature to make his favourite butter 

popcorn. However, he wants to maximise the efficiency by operating at the lowest possible temperature, which 

cooks the popcorn in 3 minutes. The temperature of the popcorn, in 𝑡 seconds can be modelled by the following:  

 

𝑇(𝑡) = 𝑇𝑜𝑣𝑒𝑛 + (𝑇𝑟𝑜𝑜𝑚 − 𝑇𝑜𝑣𝑒𝑛)𝑒−0.01𝑡 

 

a. Will the popcorn ever be as hot as the oven? Justify. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. What is the initial temperature of the popcorn? (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. Given that the oven operates at 200 degrees Celsius, and the room temperature is 25 degrees Celsius, how 

long will it take for the popcorn to reach 150 degrees Celsius? Estimate your answer correct to 3 decimal 

places. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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d. Using the equation in part c, sketch 𝑇(𝑡), over 𝑡. Label all endpoints and asymptotes. (3 marks) 

 

 
 

e. Wayne becomes interested in a new oven given by the equation below. This oven also cooks the popcorn in 

exactly 3 minutes. For all the popcorn to pop, it needs to be above 150 degrees Celsius longer than 60 𝑠. 

However, it cannot be above that temperature for more than 2 minutes or else, it will burn. What is the range 

of values for 𝑟 ∈ 𝑅− in the following family of functions that meet this requirement? (2 marks) 

 

𝑇𝑟(𝑡) = 200 − 175𝑒𝑟𝑡 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Question 5 (15 marks) 

 

A semicircle is above the 𝑥-axis, with a centre at the origin and a radius of 4. 

 

a. State the equation of this semicircle, given that it is in the form of 𝑓(𝑥) = √𝑎 − 𝑥2. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. The domain of the semicircle is restricted such that only one quadrant of the circle remains and the inverse 

function exists. 

 

i. State the possible value(s) of the domain of the function from part a. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Assuming that 𝑓(𝑥) represents the positive quadrant of the semicircle, find the rule, domain and range for 

the inverse function. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

iii. Hence, state the possible reflections that could be applied to 𝑓−1(𝑥) such that it forms a semicircle with 

𝑓(𝑥). (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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c. Show that the tangent line at any point, 𝑎, on the semicircle has the gradient in the form, −
𝑥

𝑦
. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

𝑓(𝑥) is now in its original form as a semicircle, where −4 ≤ 𝑥 ≤  4. 

 

d. Given that two points have tangent lines that are normal to each other, find the coordinates of these points and 

the equations of these lines. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

e. Hence, state the relationship between the 𝑦-coordinates of these points. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

f. Can any tangent to the semicircle have 2 other tangent lines normal to it? Justify? (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Section B: TI Solutions 

 

Question Number Solutions 

1(c) 
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2(c)(i) 
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2(c)(ii) 

 

 

 
 

Menu 4 8 to fit 

 

 
 

Any value above the local minimum at 216 has two or more solutions. 
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3(b)(i) 

 

 
 

3(b)(ii) 

 

 
 

3(c) 
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4(c) 

 

 
 

4(e) 

 

 
 

5(a) 

 

 
 

5(d) 
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