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QUESTION 1  
Sketched below is the graph of 𝑓(𝑥) = 𝑥ଶ − 9  

 

 

 

1.1 Determine the coordinates of A, B and C. (4) S1209 

 𝑦 − 𝑖𝑛𝑡: 𝑥 = 0 

 

𝐶(0; −9) 

𝑥 − 𝑖𝑛𝑡: 𝑦 = 0 

0 = 𝑥ଶ − 9 

0 = (𝑥 + 3)(𝑥 − 3)  

𝑥 = −3  or  𝑥 = 3 

 

𝐴(−3; 0)    𝐵(3; 0) 

 

 

1.2 What is the equation of the axis of symmetry? (1) S1204 

 𝑥 = 0  
 

1.3 What are the coordinates of the turning point? (1) S1204 

 𝐶(0; −9)  
 

1.4 What is the domain of 𝑓(𝑥)? (2) S1206b 

 𝑥 ∈ ℝ  
 

1.5 What is the range of 𝑓(𝑥)? (2) S1206b 

 
𝑦 ∈ [−9;  ∞)    OR    𝑦 ≥ −9 ; 𝑦 ∈ ℝ  
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FUNCTIONS TEST A 
Name: _____MEMORANDUM______ 



 

QUESTION 2  

Consider the function 𝑔(𝑥) =
ଷ

௫
+ 2 sketched below.  

 

 

2.1 Determine the coordinates of D. (3) S1209 

 𝑥 − 𝑖𝑛𝑡: 𝑦 = 0 

 

0 =
3

𝑥
+ 2 

−2 =
3

𝑥
 

𝑥 = −
3

2
 

 

𝐷 ൬−
3

2
; 0൰ 

  

2.2 What are the equations of the asymptotes? (2) S1204 

 𝑥 = 0 

𝑦 = 2 

 

 

2.3 What are the equations of the axis of symmetry? (2) S1204 

 𝑦 = 𝑥 + 2 

𝑦 = −𝑥 + 2 

 

 

2.4 Write down the domain of 𝑔(𝑥). (2) S1206b 

 
𝑥 ∈ ℝ ; 𝑥 ≠ 0  

 

2.5 Write down the range of 𝑔(𝑥). (2) S1206b 

 
𝑦 ∈ ℝ ; 𝑦 ≠ 2  
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QUESTION 3  

Sketched below is the graph of ℎ(𝑥) = −4. 3௫ + 12  

 

 

3.1 Determine the coordinates of E and F. (6) S1209 

 𝑥 − 𝑖𝑛𝑡: 𝑦 = 0 

 

0 = −4.3௫ + 12 

−12 = −4.3௫ 

3 = 3௫ 

∴ 𝑥 = 1 

 

𝐸(1; 0) 

𝑦 − 𝑖𝑛𝑡: 𝑥 = 0 

 

𝑦 = −4.3଴ + 12 

    = −4(1) + 12 

    = −4 + 12 

    = 8 

 

𝐹(0; 8) 

  

3.2 Write down the equation of the asymptote. (1) S1204 

 𝑦 = 12   

3.3 What is the domain of ℎ(𝑥)? (2) S1206b 

 𝑥 ∈ ℝ   

3.4 What is the range of ℎ(𝑥)? (2) S1206b 

 𝑦 ∈ (−∞; 12)        OR       𝑦 < 12;  𝑦 ∈ ℝ   
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QUESTION 4  
  

Sketch the following graphs on the given set of axes. Show all intercepts with the axes as well as 
any asymptotes, axis of symmetries or turning points: 

S1202 
S1207 

4.1 𝑦 = 3𝑥 − 6 (3)  

 

Shape: 

 

𝑥 − 𝑖𝑛𝑡: 𝑦 = 0 

0 = 3𝑥 − 6 

6 = 3𝑥 

𝑥 = 2 

 

𝑦 − 𝑖𝑛𝑡: 𝑥 = 0 

𝑦 = −6 
 

 

4.2 𝑦 = −𝑥ଶ + 25 (4)  

 

Shape: 

 

𝑥 − 𝑖𝑛𝑡: 𝑦 = 0 

0 = −𝑥ଶ + 25 

𝑥ଶ − 25 = 0 

(𝑥 + 5)(𝑥 − 5) = 0 

𝑥 = −5   or   𝑥 = 5 

 

𝑦 − 𝑖𝑛𝑡: 𝑞 − 𝑣𝑎𝑙𝑢𝑒 

𝑦 = 25 
 

 

    



4.3 𝑦 =
−3

𝑥
− 1 (5) 

 

 

Shape: 

 

𝑦 − 𝑖𝑛𝑡: none 

 

𝑥 − 𝑖𝑛𝑡: 𝑦 = 0 

0 =
−3

𝑥
− 1 

1 =
−3

𝑥
 

𝑥 = −3 
 

 

4.4 𝑦 = ൬
1

2
൰

௫

+ 1 (3) 
 

 

Shape: 

 

𝑥 − 𝑖𝑛𝑡: none 

 

𝑦 − 𝑖𝑛𝑡: 𝑥 = 0 

𝑦 = ൬
1

2
൰

଴

+ 1 

𝑦 = 1 + 1 

𝑦 = 2 
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QUESTION 5  
  

Determine the equations of the following functions in the form of 𝑦 = 𝑚𝑥 + 𝑐,   𝑦 = 𝑎𝑥ଶ + 𝑞,  
𝑦 =

௔

௫
+ 𝑞 or 𝑦 = 𝑘௫ + 𝑞. 

S1203 
S1208 

5.1 

 

𝑦 = 𝑚𝑥 + 𝑐 

 

𝑐 = 2 

 

Subs (−1; −4) 

−4 = 𝑚(−1) + 2 

−4 − 2 = −𝑚 

−6 = −𝑚 

𝑚 = 6 

 

∴ 𝑦 = 6𝑥 + 2 

(3)  

   
5.2 

 

𝑦 = 𝑎𝑥ଶ + 𝑞 

 

𝑞 = −8 

 

Subs (3;  10) 

10 = 𝑎(3)ଶ − 8 

10 + 8 = 9𝑎 

18 = 9𝑎 

𝑎 = 2 

 

∴ 𝑦 = 2𝑥ଶ − 8 

(3)  

   



5.3 

 

𝑦 =
𝑎

𝑥
+ 𝑞 

 

Subs (2; 0) 

0 =
𝑎

2
+ 𝑞 

0 = 𝑎 + 2𝑞…   ⟹  𝑎 = −2𝑞 

 

Subs (−4; −3) 

−3 =
𝑎

−4
+ 𝑞 

12 = 𝑎 − 4𝑞… 

 

Subs  into : 

12 = −2𝑞 − 4𝑞 

12 = −6𝑞 

𝑞 = −2 

 

𝑎 = −2(−2) 

    = 4 

 

∴ 𝑦 =
4

𝑥
− 2 

(4)  

   
5.4 

 

𝑦 = 𝑘௫ + 𝑞 

 

𝑞 = 0 

 

Subs (2; 9) 

 

9 = 𝑘ଶ + 0 

𝑘ଶ = 9 

𝑘 = 3 

 

∴ 𝑦 = 3௫ 

 

(3)  
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QUESTION 6  

Given below are the graphs of 𝑓(𝑥) = −𝑥ଶ + 4 and 𝑔(𝑥) = 𝑥 + 2 
 

 

 
 

 

6.1 Determine the average gradient of 𝑓(𝑥) between 𝑥 = 1 and 𝑥 = 3. (4) S1205 

 𝑓(𝑥) = −𝑥ଶ + 4 

 

𝑓(1) = −(1)ଶ + 4 = 3  ∴ (1; 3) 

𝑓(3) = −(3)ଶ + 4 = −5   ∴ (3; −5) 

 

𝑚௔௩௘ =
𝑓(𝑥ଶ) − 𝑓(𝑥ଵ)

𝑥ଶ − 𝑥ଵ
 

          =
ଷି(ିହ)

ଵିଷ
  

          = −4 

 

 

6.2 Determine the coordinates of A and E (5) S1209 

 (where the graphs intercept) 

 

∴ 𝑓(𝑥) = 𝑔(𝑥) 

−𝑥ଶ + 4 = 𝑥 + 2 

−𝑥ଶ − 𝑥 + 4 − 2 = 0 

𝑥ଶ + 𝑥 − 2 = 0 

(𝑥 + 2)(𝑥 − 1) = 0 

𝑥 = −2          or         𝑥 = 1 

𝑦 = −2 + 2               𝑦 = 1 + 2 

𝑦 = 0                         𝑦 = 3 

 

∴ 𝐴(−2; 0)               ∴ 𝐸(1; 3) 

 

 

  
 

 



    

6.3 Given that OH is 3 units, determine the length of FG. (3) S1209 

 𝑔(3) = 3 + 2 

         = 5 

 

𝑓(3) = −(3)ଶ + 4 

         = −5 

 

𝐹𝐺 = 5 − (−5) 

      = 10 
 

 

    

6.4 If it is given that IJ is 2 𝑢𝑛𝑖𝑡𝑠, determine the coordinates of I. (3) S1209 

 (Distance = "top graph" - " bottom graph") 

 

𝐼𝐽 = 𝑓(𝑥) − 𝑔(𝑥) 

2 = −𝑥ଶ + 4 − (𝑥 + 2) 

2 = −𝑥ଶ + 4 − 𝑥 − 2 

𝑥ଶ + 𝑥 − 4 + 2 + 2 = 0 

𝑥ଶ + 𝑥 = 0 

𝑥(𝑥 + 1) = 0 

𝑥 = 0    or    𝑥 = −1 

 

𝑓(−1) = −(−1)ଶ + 4 

            = 3 

 

∴ 𝐼(−1;  3) 
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Total: 75 Marks 


