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Section A: SAC Questions (45 Marks) 
 

 

Question 1 (8 marks) 

 

Let 𝑓(𝑥) be defined by the function 𝑓(𝑥) = 𝑒𝑥+2ln⁡(𝑥 + 2). 
 

a. State the maximal domain of 𝑓(𝑥). (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

b. Find the coordinates of the 𝑥-intercepts of the function 𝑓(𝑥). (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. The 𝑦-intercept of 𝑓(𝑥) is found at the point (𝑎, 𝑏). State the coordinates of (𝑎, 𝑏). (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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d. Part of the graph of 𝑓(𝑥) is shown below. On the same axes sketch the graph of the inverse function 𝑓−1(𝑥). 

Label all asymptote(s) and intercept(s) with their equation(s). (3 marks) 
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Question 2 (9 marks) 

 

Let 𝑃(3,−2) and the line 𝑦1 = 2𝑥 + 1 be given. 

 

Point 𝑄 lies on 𝑦1 so that the distance between 𝑄 and 𝑃 is minimised. 

 

a. State the gradient of the line perpendicular to 𝑦1. (1 mark) 

 

_____________________________________________________________________________________ 

 

 

b. The line perpendicular to 𝑦1 that passes through 𝑃 can be written in the form 

 

𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 

 

Show that 𝑎 = 1, 𝑏 = 2, 𝑐 = 1. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

c. Find the intersection between 𝑦1 and the perpendicular line. Hence, state the coordinates of 𝑄 and determine 

the minimum distance between 𝑃 and 𝑄. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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d. Another line is given by 𝑦3 = 2𝑥 − 4, which is parallel to 𝑦1. Find the minimum distance between 𝑦1 and 𝑦3 

in the form 
𝑎√𝑏

𝑐
 (with 𝑎, 𝑏, 𝑐 positive integers). (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 

 

 

Question 3 (7 marks) 

 

Contour Park is famously renowned for having one of the world's only infinite slides, the Contour Slide. The slide 

consists of two parts, one being the ladder to the top of the slide and the other being the slide itself. The image 

below shows a side view of the design of the slide: 

 

 
 

It is known that the ladder component, due to safety reasons, makes an angle of 59.7 degrees with the ground. 

 

a. State the gradient of the slide 𝑚𝑠. Give your answer correct to 2 decimal places. (1 mark) 

 

_____________________________________________________________________________________ 
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b. It is known that the base of the ladder is positioned at the coordinate (2, 1). Find the equation that models the 

ladder 𝑙(𝑥). Give all coefficients correct to two decimal places. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

The actual slide component can be modelled by the equation: 

 

𝑠(𝑥) =
25𝑥 + 41

25(𝑥 − 2)
 

 

c. 𝑠(𝑥) can be expressed in the form 𝑠(𝑥) = 𝑘 +
𝑎

𝑥−ℎ
. State the values of 𝑎, ℎ and 𝑘. (1 mark) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

The gradient of the slide is the steepest at the very top of the slide. It is known that children feel scared when the 

slide slope exceeds a magnitude of 45 degrees. 

 

d.  

 

i. Find the equation for 𝑠′(𝑥). (1 mark) 

 

__________________________________________________________________________________ 

 

 

ii. Hence, state the possible values of 𝑥 correct to three decimal places where the children feel scared.  

(2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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Question 4 (13 marks) 

 

The graph of 𝑦 = 𝑓(𝑥), where 𝑓 ∶ ⁡ [0,∞) → 𝑅, 𝑓(𝑥) =
1

(𝑥+2)2
 is shown below: 

 

 
 

a. Define the derivative function 𝑓′(𝑥). (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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b. State the value of the gradient 𝑓(𝑥) approaches as 𝑥 approaches 0. Hence, sketch the graph of 𝑓′(𝑥) on the 

axes below. Label endpoints and intercepts (if any) with their coordinates. (3 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

 
 

c.  

 

i. Find the tangent line to 𝑓(𝑥) at 𝑥 = 0.25. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Find the area of the triangle that is formed by this tangent line, the 𝑥-axis and the 𝑦-axis. Give your answer 

correct to 2 decimal places. (2 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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There exists another tangent to 𝑓(𝑥) at 𝑥 = 𝑎. 

 

d.  

 

i. Find the equation of the tangent line at 𝑥 = 𝑎. (1 mark) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

 

ii. Hence, find the value of 𝑎 that maximises the area of the triangle enclosed by the tangent line, the 𝑥-axis 

and the 𝑦-axis. Hence, find this area. (3 marks) 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 

 

__________________________________________________________________________________ 
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Question 5 (8 marks) 

 

The polynomial ℎ(𝑥) is given by the equation ℎ(𝑥) = 5𝑥3 + 60𝑥2 + 180𝑥. 

 

a. State the coordinates of the 𝑥-intercepts of ℎ(𝑥). (2 marks) 

 

_____________________________________________________________________________________ 

 

 

b. Show that ℎ(𝑥) can be expressed in the form ℎ(𝑥) = 𝑐(𝑥 − 𝑎)(𝑥 − 𝑏)2, where 𝑎, 𝑏, and 𝑐 are integers.  

(2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

Let another function 𝑔(𝑥) = ℎ(𝑥) + 𝑘. 

 

c. Find the possible value(s) of 𝑘 such that 𝑔(𝑥) = 0 has 3 solutions. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

 

d. Find the coordinates of the inflection point of 𝑔(𝑥) in terms of 𝑘. (2 marks) 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 

 

_____________________________________________________________________________________ 
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Section B: TI Solutions 

 

Question Number Solutions 

1(a), (b), (c), (d) 

 

 

 

 
 

2(a), (b), (c) 

 

 

 
 

Use the distance between two points formula in your working for part c! 
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2 (d) 

 

Get intersection point with perpendicular: 

 

 
 

Find distance between this point and Q. 

 

 
 

3 (a) 

 

 
 

3 (b) 

 

 
 

3 (c) 

 

Note: Press [ctrl][enter] to evaluate 

 

 
 

3 (d) (i) 
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3 (d) (ii) 

 

 
 

4 (a) 

 

 
 

4 (b) 

 

 
 

4 (c) (i) 

 

 

 

 
 

Note: Input point as a fraction to obtain an exact answer for the tangent line. 
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4 (c) (ii) 

 

 
 

4 (d) (i) 

 

 

 
 

4 (d) (ii) 
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5 (a)  

 

 
 

5 (b) 
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5 (c) 

 

 
 

Local min cannot be translated up to 160 units or more, and local max cannot 

be translated down 0 units or more. Therefore, the vertical translation is 

bounded strictly between 0 and 160 units in the positive 𝑦-direction. 
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