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MARKS:  150 
TIME:  3 hours 

NOTE: 

• If a candidate answers a question TWICE, only mark the FIRST attempt.

• Consistent accuracy applies in ALL aspects of the marking guidelines.

LET WEL: 

• Indien 'n kandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.

• Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyne van toepassing.

QUESTION 1 

1.1.1  (𝑥 − 3)(3𝑥 + 2) = 0 

𝑥 = 3 ; 𝑥 = −
2

3 ✓ 𝑥 = 3 ✓ 𝑥 = −
2

3 (2) K

1.1.2 2𝑥(2𝑥 − 1) = 3  

4𝑥2 − 2𝑥 − 3 = 0

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎

𝑥 =
−(−2) ± √(−2)2 − 4(4)(−3)

2(4)

𝑥 =
2 ± √52

8

𝑥 = 1,15 or   𝑥 = −0,65 

✓ 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑜𝑟𝑚

✓ 𝑠𝑢𝑏𝑠𝑡. 𝑖𝑛𝑡𝑜 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚𝑢𝑙𝑎

B/D if a,b,c incorrect 

✓ 𝑥 = 1,15 ✓ 𝑥 = −0,65

−1 𝑟𝑜𝑢𝑛𝑑𝑖𝑛𝑔 (4) R
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1.1.3  3𝑥+1 − 3𝑥−1 − 7 = 2−𝑥. 2𝑥 

3𝑥+1 − 3𝑥−1 − 7 = 20 

3𝑥+1 − 3𝑥−1 = 1 + 7 

3𝑥(31 − 3−1) = 8 

3𝑥(
8

3
) = 8 

3𝑥 = 3 

𝑥 = 1 

 

✓  20 = 1 

 

✓ 3𝑥(31 − 3−1) 

 

 

✓ 3𝑥 = 3 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟 (4) R 

    

1.1.4  √2 − 𝑥 =
𝑥2−𝑥−2

√2−𝑥
 

 

2 − 𝑥 = 𝑥2 − 𝑥 − 2 

0 = 𝑥2 − 4 

0 = (𝑥 + 2)(𝑥 − 2) 

𝑥 = −2  𝑜𝑟 𝑥 ≠ 2 

 

OR 

 

(√2 − 𝑥)² = (
𝑥2 − 𝑥 − 2

√2 − 𝑥
)² 

 

2 − 𝑥 =
𝑥4 − 2𝑥3 − 3𝑥2 + 4𝑥 + 4

2 − 𝑥
 

4 − 4𝑥 + 𝑥2 = 𝑥4 − 2𝑥3 − 3𝑥2 + 4𝑥 + 4 

0 = 𝑥4 − 2𝑥3 − 4𝑥2 + 8𝑥 

0 = 𝑥3(𝑥 − 2) − 4𝑥(𝑥 − 2) 

0 = (𝑥 − 2)(𝑥3 − 4𝑥) 

0 = 𝑥(𝑥 − 2)(𝑥2 − 4) 

0 = 𝑥(𝑥 − 2)(𝑥 − 2)(𝑥 + 2) 

𝑥 ≠ 0; 𝑥 ≠ 2; 𝑥 = −2 

 

 

 

✓ 2 − 𝑥 = 𝑥2 − 𝑥 − 2 

✓ 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑜𝑟𝑚 

✓ 𝑓𝑎𝑐𝑡𝑜𝑟𝑠                     CA 

✓ 𝑥 = −2   CA    ✓ 𝑥 ≠ 2  A 

 

 

 

 

 

✓𝑠𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 

 

 

 

✓ 0 = 𝑥4 − 2𝑥3 − 4𝑥2 + 8𝑥 

 

 

 

 

✓ 𝑓𝑎𝑐𝑡𝑜𝑟𝑠                           CA 

✓ 𝑥 = −2   CA    ✓ 𝑥 ≠ 2/0  A 

 (5) C 
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1.2 Given 𝑓(𝑥) = −𝑥2 + 7𝑥 + 8  𝑎𝑛𝑑 𝑔(𝑥) = −3𝑥 + 24 

  

  𝑓(𝑥) = 𝑔(𝑥) 

−𝑥2 + 7𝑥 + 8 = −3𝑥 + 24 

−𝑥2 + 10𝑥 − 16 = 0 

𝑥2 − 10𝑥 + 16 = 0 

(𝑥 − 8)(𝑥 − 2) = 0 

𝑥 = 8 𝑜𝑟 𝑥 = 2 

 

𝑦 = 0  𝑜𝑟 𝑦 = 18 

 

✓ −𝑥2 + 7𝑥 + 8 = −3𝑥 + 24 

 

✓ 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑜𝑟𝑚 

✓ 𝑓𝑎𝑐𝑡𝑜𝑟𝑠                            CA  

✓ 𝑏𝑜𝑡ℎ 𝑣𝑎𝑙𝑢𝑒𝑠 𝑓𝑜𝑟 𝑥           CA  

 

✓ 𝑦 = 0    ✓ 𝑦 = 18             CA  (6) R 

    

1.3.1 𝑘 = 2 
∴ ∆= 2(3 − 2) 
    ∆= 2 

• Real / Reëel 

• Irrational / irrasionaal 

• Unequal / ongelyk 

 

 

 

 

✓real and  𝑖𝑟𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙/
 𝑟𝑒ë𝑙 𝑒𝑛 𝑖𝑟𝑟𝑎𝑠𝑖𝑜𝑛𝑎𝑎𝑙 
✓ 𝑢𝑛𝑒𝑞𝑢𝑎𝑙 / 𝑜𝑛𝑔𝑒𝑙𝑦𝑘 

 (2) K 

    

1.3.2 𝑘(3 − 𝑘) < 0 

        

𝑘(𝑘 − 3) > 0 

 

 

𝑘 < 0 𝑜𝑟 𝑘 > 3 

 

OR 

𝑥 ∈ (−∞; 0) 𝑜𝑟 𝑥 ∈ (3; ∞) 

✓ < 0  

 

 

 

✓ 𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑣𝑎𝑙𝑢𝑒𝑠       

✓ 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛                  CA 

 

(3) R 

   [26] 

 

 

 

 

 

 

 

 

 

 

   

 

 

0 3 
3 

0 3 
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QUESTION 2 

 

2.1.1 6 ; 8 ; 10 ; 12 ; …  

   

𝑇𝑛 = 𝑎 + (𝑛 − 1)𝑑 

    = 6 + (𝑛 − 1)(2) 

= 6 + 2𝑛 − 2 

= 2𝑛 + 4 

✓ 

𝑠𝑢𝑏𝑠𝑡. 𝑖𝑛𝑡𝑜 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟 

 

Or  

✓✓Answer only (2) K 

    

2.1.2  2𝑛 + 4 = 164 

2𝑛 = 160 

𝑛 = 80 

 

✓ 2𝑛 + 4 = 164   CA from 2.1.1 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟               

Or  

✓✓Answer only  (2) R 

    

2.1.3  2𝑎 = 2               3𝑎 + 𝑏 = 6 

    𝑎 = 1               3(1) + 𝑏 = 6 

                                     𝑏 = 3 

 

∴ 𝑇𝑛 = 1𝑛2 + 3𝑛 + 𝑐 

39 = (5)2 + 3(5) + 𝑐 

39 = 25 + 15 + 𝑐 

−1 = 𝑐 

 

✓ 𝑎 = 1 

 

✓ 𝑏 = 3 

 

✓ 𝑠𝑢𝑏𝑠𝑡 

 

 

✓ 𝑐 = −1            CA  

(4) P 

OR / OF  

    

 

 

 

 

 

 

2𝑎 = 2        3𝑎    + 𝑏 = 6           𝑎 + 𝑏 + 𝑐 = 3 

  𝑎 = 1        3(1) + 𝑏 = 6         1 + 3 + 𝑐 = 3 

                                  𝑏 = 3                        𝑐 = −1 

✓ 𝑎 = 1 

 

✓ 𝑏 = 3 

 

✓𝑎 + 𝑏 + 𝑐 = 3 

 

✓ 𝑐 = −1             
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2.2 𝑝

𝑝 − 1
=

𝑝 + 2

𝑝
 

 

𝑝2 = (𝑝 − 1)(𝑝 + 2) 

𝑝2 = 𝑝2 + 𝑝 − 2 

𝑝 − 2 = 0 

𝑝 = 2 

✓ ratio 

 

 

 

✓ 𝑝2 + 𝑝 − 2 

 

✓𝑎𝑛𝑠𝑤𝑒𝑟 (3) R 

2.3 
∑

1

32
(2)𝑘−1 > 900 

𝑛

𝑘=1

 

 

𝑇1 =
1

32
(2)1−1 =

1

32
 

𝑇2 =
1

32
(2)2−1 =

1

16
 

𝑇3 =
1

32
(2)3−1 =

1

8
 

 

 

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

𝑟 − 1
 

1
32 (2𝑛 − 1)

2 − 1
= 900 

1

32
(2𝑛 − 1) = 900 

 

2𝑛 − 1 = 28800 

2𝑛 = 28801 

𝑛 = log2 28801 

𝑛 = 14,81 

 

∴ 𝑛 = 15 

 

 

 

 

✓𝑎 =
1

32
 

 

✓ 𝑟 = 2 

 

 

 

 

 

 

 

✓ 𝑠𝑢𝑏𝑠𝑡. 𝑖𝑛𝑡𝑜 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚. 
 

 

 

 

 

✓ 2𝑛 = 28801 

 

 

 

✓  𝑎𝑛𝑠𝑤𝑒𝑟 (5)C 

2.4 
∑ (2𝑝 − 5)

𝑛

𝑝=15

= 𝑚 − 140 
 

✓✓  𝑎𝑛𝑠𝑤𝑒𝑟 (2) P 
    

   [18] 
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QUESTION 3 

 

3.1 
𝑇1 =

1

2
𝜋(1)2 =

𝜋

2
 

 

𝑇2 =
1

2
𝜋 (

1

2
)

2

=
𝜋

8
 

 

 

𝑇3 =
1

2
𝜋 (

1

4
)

2

=
𝜋

32
 

 

𝑆∞ =
𝑎

1 − 𝑟
 

 

𝑆∞ =

𝜋
2

1 −
1
4

 

 

𝑆∞ =

𝜋
2
3
4

 

 

 

𝑆∞ =
2𝜋

3
 

 

 

✓    𝑎 =
𝜋

2
  ✓   𝑟 =

1

4
 

 

 

 

 

 

 

 

 

 

 

 
✓ 𝑠𝑢𝑏𝑠𝑡 𝑖𝑛𝑡𝑜  𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

 

 

 

 

 

 

 

 

 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟 𝑖𝑛 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝜋 
(4) P 

    

   [4] 
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QUESTION 4 

 

 𝑓(𝑥) =
3

𝑥+1
+ 1  

   

4.1 𝑥 = −1 𝑎𝑛𝑑 𝑦 = 1 ✓ 𝑥 = −1          A  

✓ 𝑦 = 1             A  (2) K 

    

4.2 
𝑓(0) =

3

0 + 1
+ 1 

 

          = 4 

 

✓ 𝑥 = 0 

 

✓ 𝑦 = 4 (2) R 

    

4.3   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (4) R 

    

4.4 −1 < 𝑥 ≤ 0 ✓  𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑣𝑎𝑙𝑢𝑒𝑠   CA from 4.1 

✓ 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑖𝑒𝑠 (2) P 

 OR 

 

 𝑥 ∈ (−1; 0] 

  

   [10] 
   

 

 

 

 

 

 

 ✓✓ 1 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒   

✓ 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡  

(does not have to be in coordinate form.) 

✓  𝑠𝑘𝑒𝑡𝑐ℎ 𝑜𝑛𝑙𝑦 𝑓𝑜𝑟 𝑥 > −1  (𝑜𝑛𝑙𝑦 1 𝑎𝑟𝑚) 
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QUESTION 5 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

5.1 𝑔(𝑥) = −3𝑥 + 20 

𝑔(3) = −3(3) + 20 = 11 

∴ 𝑘 = 11 

 

✓ 𝑠𝑢𝑏𝑠𝑡. 𝑥 = 3 

✓ 11 (2) R 

    

5.2 𝑦 ≥ −11 

 

OR 

𝑥 ∈ [−11; ∞) 

✓✓ 𝑎𝑛𝑠𝑤𝑒𝑟           CA from 5.1 

 

Only 1 mark if 𝑦 > −11 

(2) K 

    

5.3 𝑦 = 𝑎(𝑥 − 3)2 + 11 

𝑠𝑢𝑏𝑠𝑡. (6; 2) 

2 = 𝑎(6 − 3)2 + 11 

−9 = 9𝑎 

−1 = 𝑎 

 

𝑦 = −1(𝑥 − 3)2 + 11 

𝑦 = −(𝑥2 − 6𝑥 + 9) + 11 

𝑦 = −𝑥2 + 6𝑥 + 2 

 

∴ 𝑎 = −1 ; 𝑏 = 6 𝑎𝑛𝑑 /𝑒𝑛  𝑐 = 2 

 

OR 

✓  𝑦 = 𝑎(𝑥 − 3)2 + 11    CA from 5.1 

 

✓ 𝑠𝑢𝑏𝑠𝑡. (6; 2) 

 

✓ 𝑎 = −1 

 

 

✓ (𝑥2 − 6𝑥 + 9) 

✓  𝑦 = −𝑥2 + 6𝑥 + 2 

 

✓ answer   CA 

(6) C 
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𝑓′(3) = 0 

𝑓′(𝑥) = 2𝑎𝑥 + 𝑏 

𝑓′(3) = 6𝑎 + 𝑏 = 0 

𝑏 = −6𝑎 … (1) 

 

𝑓(3) = 11 

11 = 9𝑎 + 3𝑏 + 𝑐 … (2) 

 

Subst (1) in (2) 

 

11 − 9𝑎 − 18𝑎 + 𝑐 

11 + 9𝑎 = 𝑐 … (3) 

 

𝑓(6) = 2 

2 = 36𝑎 + 6𝑏 + 𝑐 … . (4) 

 

Subst (1) and (3) in (4) 

 

2 = 36𝑎 + 6(−6𝑎) + 11 + 9𝑎 

2 = 11 + 9𝑎 

−9 = 9𝑎 

−1 = 𝑎 

 

Subst in (1): 

 

𝑏 = −6(−1) = 6 

 

Subst in (3): 

 

11 + 9(−1) = 𝑐 

2 = 𝑐 

 

 

 

 

 

 

✓ 𝑏 = −6𝑎 

 

 

✓11 = 9𝑎 + 3𝑏 + 𝑐 

 

 

 

 

✓11 + 9𝑎 = 𝑐 

 

 

✓2 = 36𝑎 + 6𝑏 + 𝑐 

 

 

 

 

 

✓ 𝑎 = −1 

 

 

 

 

✓ 𝑏 = 6 𝑎𝑛𝑑 𝑐 = 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(6) C 

5.4 3 < 𝑥 < 6 

OR 

𝑥 ∈ (3; 6)  

✓  𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑣𝑎𝑙𝑢𝑒𝑠      

✓ 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑖𝑒𝑠 

(2) K 

    

5.5 • Real                  𝑅𝑒ë𝑒𝑙 
• Rational            𝑅𝑎𝑠𝑖𝑜𝑛𝑎𝑎𝑙 
• Equal                𝐺𝑒𝑙𝑦𝑘 

✓ Real and rational / 𝑅𝑒ë𝑒𝑙 𝑒𝑛 𝑟𝑎𝑠𝑠 

✓ Equal / 𝑔𝑒𝑙𝑦𝑘 

(2) C 

    

5.6 𝑥 > 3 

OR 

𝑥 ∈ (3; ∞) 

✓✓ 𝑎𝑛𝑠𝑤𝑒𝑟 

If = 1 mark 

(2) P 

   [16] 
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QUESTION 6 

  

 

 

 

 

 

 

 

 

 

  

6.1 𝐴(1; 0) ✓ 𝑎𝑛𝑠𝑤𝑒𝑟 (1) K 

    

6.2 𝑥 ∈ 𝑅 ;  𝑥 > 0    or     𝑥 ∈ (0; ∞) ✓ 𝑥 > 0  𝑜𝑟  𝑥 ∈ (0; ∞) (1) K 

     

6.3 𝑥 = log2 𝑦   

𝑦 = 2𝑥 

✓ 𝑥 = log2 𝑦   
✓ 𝑎𝑛𝑠𝑤𝑒𝑟 

 

OR 

 

✓✓ 𝑎𝑛𝑠𝑤𝑒𝑟 𝑜𝑛𝑙𝑦 (2) K 

    

6.4  

 

 

 

 

 

 

 

 

 

 

 

  (3) R 

    

6.5 𝑝 = log2 4 = 2 

∴ 𝑦 = 2 

✓ 𝑠𝑢𝑏𝑠𝑡 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟 

OR 

✓✓ 𝑎𝑛𝑠𝑤𝑒𝑟 𝑜𝑛𝑙𝑦 (2) C 

    

6.6 Reflection in the 𝑦 −axis and translate 2 units 

down. 

✓ 𝑟𝑒𝑓𝑙𝑒𝑐𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑦 − 𝑎𝑥𝑖𝑠   
 

✓𝑇𝑟𝑎𝑛𝑠𝑙𝑎𝑡𝑒 2 𝑢𝑛𝑖𝑡𝑠 𝑑𝑜𝑤𝑛  (2) C 

    

   [11] 
 

 

 ✓  𝑠ℎ𝑎𝑝𝑒 𝑎𝑛𝑑  𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 

✓ 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡  

(does not have to be in coordinate form.) 

✓  𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑠 𝑜𝑓 𝑎𝑛𝑦 𝑜𝑡ℎ𝑒𝑟 𝑝𝑜𝑖𝑛𝑡 
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QUESTION 7 

7.1  𝐴 = 𝑝(1 − 𝑖)𝑛 
1

2
𝑥 = 𝑥(1 − 𝑖)

7
2 

1 − 𝑖 = √
1

2

7
2

 

1 − 𝑖 = 0,82 …. 
−𝑖 = −0,17966 …. 
𝑖 = 0,17966 … 

𝑟 = 17,97 % 

✓ 𝑛 =
7

2
 

✓ 𝑠𝑢𝑏𝑠𝑡 𝑖𝑛𝑡𝑜 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

 

 

 

 

 

 

✓ 0,17966… 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟  (4) C 

    

7.2.1   

𝑃 =
𝑥[1 − (1 + 𝑖)−𝑛]

𝑖
 

90 000 =
3000[1 − (1 +

14
1200)

−12𝑛

]

14
1200

 

log607
600

13

20
= 12𝑛 

 

37,13 … . . = 12𝑛 

 

3,09 = 𝑛 

∴ 𝑛 = 3 𝑦𝑒𝑎𝑟𝑠. Or 4 years 

 

 

✓
14

1200
    

 

✓ 𝑠𝑢𝑏𝑠𝑡 𝑖𝑛𝑡𝑜 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

 

 

✓ 𝑢𝑠𝑖𝑛𝑔 𝑙𝑜𝑔𝑠  
 

✓  37,13 

 

 

✓  𝑎𝑛𝑠𝑤𝑒𝑟 𝑛 = 3 (5) R 

    

7.2.2 
𝑃 =

𝑥[1 − (1 + 𝑖)−𝑛]

𝑖
 

 

𝑃 =
3000[1 − (1 +

14
1200)

−12

]

14
1200

 

 

𝑃 = 33 412,37 

 

 

✓𝑛 = −12   CA from 7.2.1 

- 24     - ,,,,,,, 

 

✓ 𝑠𝑢𝑏𝑠𝑡 𝑖𝑛𝑡𝑜 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

 

 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟    Accurate 

 

 

(3) C 

  

OR 

 

Balance =  𝐴 − 𝐹 

= 90 000(1 +
14

1200
)24

−
3000[(1 +

14
1200)

24

− 1]

14
1200

 

= 118 888,84 − 82 539,54 

= 36 349, 30 

 

 

  

 

 

✓ 90 000(1 +
14

1200
)24 

✓  
3000[(1+

14

1200
)

24
−1]

14

1200

 

 

 

 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟    Accurate 
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7.2.3 
𝐹 =

𝑥[(1 + 𝑖)𝑛 − 1]

𝑖
 

 

90 000 =
𝑥[(1 +

10
1200)

36

− 1]

10
1200

 

 

2154,05 = 𝑥 

✓
10

1200
 

 

✓ 𝑛 = 36 

✓ 𝑠𝑢𝑏𝑠𝑡 𝑖𝑛𝑡𝑜 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

 

 

 

✓  𝑎𝑛𝑠𝑤𝑒𝑟 (4) R 

   [16] 
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QUESTION 8 

8.1  𝑓′(𝑥) = lim
ℎ→0

 
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

 

𝑓′(𝑥)

= lim
ℎ→0

1 − 3(𝑥 + ℎ)2 − (1 − 3𝑥²)

ℎ
 

 

𝑓′(𝑥)

= lim
ℎ→0

1 − 3𝑥2 − 6𝑥ℎ − 3ℎ2 − 1 + 3𝑥²

ℎ
 

 

𝑓′(𝑥) = lim
ℎ→0

−6𝑥ℎ − 3ℎ2

ℎ
 

 

𝑓′(𝑥) = lim
ℎ→0

ℎ(−6𝑥 − 3ℎ)

ℎ
 

 

𝑓′(𝑥) = −6𝑥 

 

 

 

 

 

✓ 𝑠𝑢𝑏𝑠𝑡 𝑖𝑛𝑡𝑜 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

 

 

 

✓ 1 − 3𝑥2 − 6𝑥ℎ − 3ℎ2 − 1 + 3𝑥2 

 

 

✓𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛  −6𝑥ℎ − 3ℎ2 

 

 

✓𝑓𝑎𝑐𝑡𝑜𝑟𝑖𝑠𝑖𝑛𝑔  ℎ(−6𝑥 − 3ℎ) 

 

 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟 = −6𝑥 

−1 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 

 (5) K 

Q8.2 −Q8.3  − 1 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 𝑜𝑛𝑙𝑦 𝑜𝑛𝑐𝑒 

8.2  𝑔(𝑥) =
𝑥4−𝑥

𝑥
 𝑎𝑡 𝑥 = −2. 

 

𝑔(𝑥) = 𝑥3 − 1 

 

𝑔′(𝑥) = 3𝑥² 

 

𝑔′(−2) = 3(−2)² = 12 

 

 

 

 

✓ 𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 

 

✓  3𝑥2                               CA 

✓ 𝑠𝑢𝑏𝑠𝑡                             CA 

✓ 12                                  CA 
(4) C 

8.3.1 
𝑦 = √𝑥

3
+

5

𝑥²
 

𝑦 = 𝑥
1
3 + 5𝑥−2 

𝑑𝑦

𝑑𝑥
=

1

3
𝑥− 

2
3 − 10𝑥−3  

 

 

✓  𝑥
1

3      ✓5𝑥−2 

 ✓
1

3
𝑥− 

2

3         ✓ −10𝑥−3    CA 
(4) R 

8.3.2 
𝑥 = √𝑦 +

1

𝑥
 

𝑥 −
1

𝑥
= √𝑦 

(𝑥 −
1

𝑥
)2 = 𝑦 

𝑦 = 𝑥2 − 2 +
1

𝑥²
 

𝑦 = 𝑥2 − 2 + 𝑥−2 
𝑑𝑦

𝑑𝑥
= 2𝑥 − 2𝑥−3 

 

 

 

 
✓  𝑚𝑎𝑘𝑖𝑛𝑔 𝑦 𝑡ℎ𝑒 𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

  

✓ 𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑏𝑖𝑛𝑜𝑚𝑖𝑎𝑙   
  

 

✓𝟐𝒙 ✓−𝟐𝒙−𝟑   CA 

(does not have to be in positive exponent 

form) (4) P 

    

   [17] 
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QUESTION 9 

9.1 𝑑 = 0 ✓ 𝑎𝑛𝑠𝑤𝑒𝑟 

 (1) K 

9.2 𝑓(𝑥) = 3𝑥3 + 𝑏𝑥2 + 27𝑥 

 

𝑓′(𝑥) = 9𝑥2 + 2𝑏𝑥 + 27 

 𝑓′(1)  = 9(1)2 + 2𝑏(1) + 27 

 

9(1)2 + 2𝑏(1) + 27 = 0 
9 + 2𝑏 = −27 

2𝑏 = −36 
𝑏 = −18 

 

 

✓   𝑓′(𝑥) = 9𝑥2 + 2𝑏𝑥 + 27 

 

✓ 𝑠𝑢𝑏𝑠𝑡. 𝑥 = 1  
✓𝑓′(𝑥) = 0 

 

✓2𝑏 = −36 (𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑦) 

𝑎𝑛𝑠𝑤𝑒𝑟 𝑔𝑖𝑣𝑒𝑛 

 (4) C 

9.3 𝑓(𝑥) = 3𝑥3 − 18𝑥2 + 27𝑥 

 

𝑓′(𝑥) = 9𝑥2 − 36𝑥 + 27 

 

9𝑥2 − 36𝑥 + 27 = 0 

𝑥2 − 4𝑥 + 3 = 0 

(𝑥 − 3)(𝑥 − 1) = 0 

𝑥 = 3 ; 𝑥 = 1 

 

∴ 𝐵(3; 0) 

 

OR / OF 

 

𝑓(𝑥) = 3𝑥3 − 18𝑥2 + 27𝑥 

3𝑥(𝑥2 − 6𝑥 + 9) = 0 

3𝑥(𝑥 − 3)2 = 0 

𝑥 = 0 𝑜𝑟 𝑥 = 3 

 

∴ 𝐵(3; 0) 

 

 

✓ 𝑓′(𝑥) = 9𝑥2 − 36𝑥 + 27 

 

✓  𝑓′(𝑥) = 0 

 

✓ 𝑓𝑎𝑐𝑡𝑜𝑟𝑠 

 

 

✓ ∴ 𝐵(3; 0) 

 

 

 

 

✓  𝑓(𝑥) = 0 

✓✓ 𝑓𝑎𝑐𝑡𝑜𝑟𝑠 

 

 

✓ ∴ 𝐵(3; 0) 

 (4) R 

9.4 𝑥 < 1  𝑜𝑟 𝑥 > 3 

OR 

𝑥 ∈ (−∞; 1) 𝑜𝑟 𝑥 ∈ (3; ∞) 

 

✓  𝑥 < 1    𝑥 ∈ (−∞; 1) 

✓ 𝑥 > 3     𝑥 ∈ (3; ∞) 

CA from 9.3 

(2) C  

9.5 𝑓(𝑥) = 3𝑥3 − 18𝑥2 + 27𝑥 
𝑓′(𝑥) = 9𝑥2 − 36𝑥 + 27 

𝑓′′(𝑥) = 18𝑥 − 36 
18𝑥 − 36 = 0 

𝑥 = 2 

 

 

✓  𝑓′′(𝑥) = 18𝑥 − 36 

✓   𝑓′′(𝑥) = 0 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟    
OR 

✓✓✓ 𝑎𝑛𝑠𝑤𝑒𝑟 𝑜𝑛𝑙𝑦 (3) R 

9.6  𝑓′′(𝑥) < 0 

18𝑥 − 36 < 0 

𝑥 < 2 

✓ 𝑓′′(𝑥) < 0    

✓ 𝑎𝑛𝑠𝑤𝑒𝑟   CA from 9.5 

OR 

✓✓ 𝑎𝑛𝑠𝑤𝑒𝑟 𝑜𝑛𝑙𝑦   CA from 9.5 (2) K 

    

   [16] 
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QUESTION 10 

 

 

 

 

 

 

 

10.1 𝑦2 = 82 − 𝑥2      𝑃𝑦𝑡ℎ𝑎𝑔𝑜𝑟𝑎𝑠 

 

Area of square =  𝑦2 

                            = 64 − 𝑥² 

 

Area of  ∆ ABF=
1

2
(8)(𝑥)𝑠𝑖𝑛30° 

 

Area of floor: A= 2[
1

2
(8)(𝑥)𝑠𝑖𝑛30°] +64−𝑥² 

A= 8𝑥𝑠𝑖𝑛30° + 64 − 𝑥² 

 

✓ 𝑦2 = 82 − 𝑥2 

 

 

 

 

 

✓   ∆ ABF=
1

2
(8)(𝑥)𝑠𝑖𝑛30° 

 

✓𝑚𝑒𝑡ℎ𝑜𝑑 

(3) P 

    

10.2 A= 8𝑥𝑠𝑖𝑛30° + 64 − 𝑥² 

A= 8𝑥(
1

2
)+64 − 𝑥² 

𝐴 = 4𝑥 + 64 − 𝑥² 

 

For a maximum 
𝑑𝐴

𝑑𝑥
= 0 

4 − 2𝑥 = 0 

𝑥 = 2 

 

 

✓ 𝐴 = 4𝑥 + 64 − 𝑥² 

 

 

 

✓   4 − 2𝑥 = 0 

✓𝑎𝑛𝑠𝑤𝑒𝑟 

 

 

(3) R 

    

 

OR 

 

10.2 𝑠𝑖𝑛30° =
𝑦

8
                   𝑐𝑜𝑠30° =

𝑥

𝑟
  

∴ 𝑦 = 4                         ∴ 𝑥 = 4√3 

 

Area of floor: A= 2[
1

2
(𝑥)(4)] +16 

A= 4𝑥 + 16 

 
𝑑𝐴

𝑑𝑥
= 4 

       ≠ 0 

 

∴ 𝑀𝑎𝑥 𝑛𝑜𝑡 𝑑𝑒𝑓𝑖𝑛𝑒𝑑. 
 

✓ 𝑦 = 4   or 𝑥 = 4√3 

 

   

 

 

 

 

✓✓∴
𝑑𝐴

𝑑𝑥
≠ 0 

 

(3)  

    

    

   [6] 
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QUESTION 11 

 

11.1 Number of different gift baskets = 5 × 3 × 4 × 6 

                                                           = 360 

✓  5 × 3 × 4 × 6 

✓𝑎𝑛𝑠𝑤𝑒𝑟 (2) R 

    

11.2 𝑃(𝑀𝑜𝑟 𝐸) = 𝑃(𝑀) + 𝑃(𝐸) − 𝑃(𝑀𝑎𝑛𝑑𝐸) 

          0,7   = 0,6 + 0,3 − 𝑥 

                    𝑥 = 0,2  or 20%  or  
1

5
 

 
✓𝑠𝑢𝑏𝑠𝑡 

✓𝑎𝑛𝑠𝑤𝑒𝑟 
(2) R 

11.3.1 Number of ways the RCL be arranged in a row 

= 5! 
= 120 

✓  5! 
✓𝑎𝑛𝑠𝑤𝑒𝑟 

 

OR 

 

✓✓ 𝑎𝑛𝑠𝑤𝑒𝑟 𝑜𝑛𝑙𝑦 (2) R 

11.3.2 
𝑃(𝐸) =

4! × 2!

5!
 

 

           =
48

120
 

 

            =  
2

5
   𝑜𝑟    0,4   𝑜𝑟 40% 

 

 

 

✓  4! ×  ✓ 2! 
✓    ÷ 5! 𝑜𝑟 120   CA from 11.3.1 

 

 

 

 

✓ 𝑎𝑛𝑠𝑤𝑒𝑟  

(4) C 

    

   [10] 

    

𝑻𝑶𝑻𝑨𝑳 150  
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K R C P 

20% 35% 30% 15% 

26 62 41 21 

17% 41% 27% 14% 

   

Algebra Patterns Finance Functions Calculus Prob 

25 ±𝟑 marks 25 ±𝟑marks 15 ±𝟑 marks 35 ±𝟑 marks 35 ±𝟑 marks 15 ±𝟑 marks 

26 22 16 37 39 10 

17% 15% 11% 25% 26% 7% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


