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Vraag / Question 1 [20 punte / marks] 

 

1.1 A B C D 

1.2 A B C D 

1.3 A B C D 

1.4 A B C D 

1.5 A B C D 

1.6 A B C D 

1.7 A B C D 

1.8 A B C D 

1.9 A B C D 

1.10 A B C D 

 

NR. 
NO 

ANTWOORD 
ANSWER 

BEREKENINGE (nie vir nasien doeleindes nie) 
CALCULATIONS (not for marking purpose) 

PUNTE 
MARKS 

1.1 C 𝑥 = −2 − √2 (2) 

1.2 C 9 sin2 3𝑥 . cos 3𝑥 (2) 

1.3 A 𝐴

(𝑥 − 2)
+

𝐵

(𝑥 − 2)2
 

(2) 

1.4 C 𝑏𝑎 = (1 − 4 ; 2 − 5 ; 3 − 6) 

𝑏𝑎 = (−3 ;  −3 ;  −3) (2) 

1.5 B Perpendicular (2) 

1.6 A 𝑠 = 𝑟𝜃 

9,4247 = 𝑥 (
𝜋

3
) 

𝑥 = 8,999 

𝑥 ≈ 9 (2) 

1.7 C 𝑥 ∈ [−1 ;  1]  &  𝑦 ∈ [0 ; 𝜋] (2) 
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1.8 C gradient at 𝑥 = 6 

𝑚 =
6 − 0

4 − 10
 

𝑚 = −1 (2) 

1.9 B Undefined (2) 

1.10 B The limit does not exist at 𝑥 = 4. (2) 

 

Vraag / Question 2 [12 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

2.1 √27 − 𝑥
3

. 

= (27 − 𝑥)
1

3 

= [27 (1 −
𝑥

27
)]

1
3
 

= 3 (1 −
𝑥

27
)

1
3
 

= 3 [1 +
1

3
(−

𝑥

27
) +

1
3 (

1
3 − 1)

2!
(−

𝑥

27
)

2

] 

= 3 −
𝑥

27
 −

𝑥2

2187
 

(8) 

2.2 
(𝑥 +

1

𝑥
)

6

 

(
𝑛
𝑟

) 𝑎𝑛−𝑟𝑏𝑟 

= (
6
𝑟

) (𝑥)6−𝑟 (
1

𝑥
)

𝑟

 

= (
6
𝑟

) 𝑥6−𝑟 . 𝑥−𝑟 

 

6 − 𝑟 − 𝑟 = 0     constant term 

𝑟 = 3 

 

(
6
3

) 𝑥6−3. 𝑥−3 

= 20 

(4) 
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Vraag / Question 3 [16 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

3.1.1 4 − 2𝑥 = 0 

−2𝑥 = −4 

𝑥 = 2 

𝐴(2 ; 1) 

(2) 

3.1.2 2|4 − 2𝑥| + 1 = 𝑥 + 5 

If 4 − 2𝑥 ≥ 0             or             if 4 − 2𝑥 < 0 

−2𝑥 ≥ −4                                             − 2𝑥 < −4 

𝑥 ≤ 2                                                            𝑥 > 2 

 

2(4 − 2𝑥) + 1 = 𝑥 + 5            − 2(4 − 2𝑥) + 1 = 𝑥 + 5 

8 − 4𝑥 + 1 = 𝑥 + 5                         − 8 + 4𝑥 + 1 = 𝑥 + 5 

−5𝑥 = −4                                           3𝑥 = 12 

𝑥 =
4

5
                                                      𝑥 = 4 

 

𝐸 (
4

5
 ; 5

4

5
)        &      𝐶(4 ; 9)  

(8) 

3.1.3 4

5
 < 𝑥 < 9 

(2) 

3.2 2|3 − 𝑥| − 3|𝑥 − 3| − 1 ≥ −10 

−|𝑥 − 3| ≥ −9 

|𝑥 − 3| ≤ 9 

−9 ≤ 𝑥 − 3 ≤ 9 

−6 ≤ 𝑥 ≤ 12 

(4) 
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Vraag / Question 4 [28 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

4.1 7𝑥2 + 6𝑥 + 5

(𝑥 + 1)(𝑥2 + 𝑥 + 1)
≡

𝐴

𝑥 + 1
 +

𝐵𝑥 + 𝐶

𝑥2 + 𝑥 + 1
 

7𝑥2 + 6𝑥 + 5 = 𝐴(𝑥2 + 𝑥 + 1) + (𝐵𝑥 + 𝐶)(𝑥 + 1) 

= 𝐴𝑥2 + 𝐴𝑥 + 𝐴 + 𝐵𝑥2 + 𝐶𝑥 + 𝐵𝑥 + 𝐶 

= 𝑥2(𝐴 + 𝐵) + 𝑥(𝐴 + 𝐵 + 𝐶) + 𝐴 + 𝐶 

 

Let 𝑥 = −1 

6 = 𝐴 

 

𝐴 + 𝐵 = 7 

𝐵 = 1 

 

𝐴 + 𝐶 = 5 

𝐶 = −1 

 

7𝑥2 + 6𝑥 + 5

(𝑥 + 1)(𝑥2 + 𝑥 + 1)
≡

6

𝑥 + 1
+

𝑥 − 1

𝑥2 + 𝑥 + 1
 

 

(9) 
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4.2 𝑥 = 2 − 5𝑖   is also a root of 𝑃(𝑥)  

(𝑥 − 2 − 5𝑖)(𝑥 − 2 + 5𝑖) 

= (𝑥2 − 4𝑥 + 29)  

 

(𝑥2 − 4𝑥 + 29) is a factor of 𝑃(𝑥)  

 

   𝑥2 −𝑥 −2   

𝑥2 −4𝑥 +29 𝑥4 −5𝑥3 +31𝑥2 −21𝑥 −58 

   𝑥4 −4𝑥3 +29𝑥2   

    −𝑥3 +2𝑥2 −21𝑥 −58 

    −𝑥3 +4𝑥2 −29𝑥  

     −2𝑥2 +8𝑥 −58 

     −2𝑥2 +8𝑥 −58 

       0 

 

𝑥4 − 5𝑥3 + 31𝑥2 − 21𝑥 − 58 = 0 

(𝑥2 − 4𝑥 + 29)(𝑥2 − 𝑥 − 2) = 0 

(𝑥2 − 4𝑥 + 29)(𝑥 + 1)(𝑥 − 2) = 0 

 

𝑥 = −1 ; 2 

(11) 
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4.3 
𝐿𝐻𝑆 = (1 −

1

4
) (1 −

1

9
) (1 −

1

16
) … (1 −

1

𝑘2 
) (1 −

1

(𝑘 + 1)2
) 

= (
𝑘 + 1

2𝑘
 ) (1 −

1

(𝑘 + 1)2
) 

= (
𝑘 + 1

2𝑘
 ) (

𝑘2 + 2𝑘 + 1 − 1

(𝑘 + 1)2
) 

=
𝑘2 + 2𝑘

2𝑘(𝑘 + 1)
 

=
𝑘(𝑘 + 2)

2𝑘(𝑘 + 1)
 

=
𝑘 + 2

2(𝑘 + 1)
 

 

𝑅𝐻𝑆 =
𝑘 + 1 + 1

2(𝑘 + 1)
 

=
𝑘 + 2

2(𝑘 + 1)
 

 

𝐿𝐻𝑆 = 𝑅𝐻𝑆 

 

The statement is true for 𝑛 = 2. If it is true for 𝑛 = 𝑘, it is also true 

for 𝑛 = 𝑘 + 1 and consequently, true for all 𝑛 ≥ 2, 𝑛 ∈ ℕ.  

(8) 

 

Vraag / Question 5 [15 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER 
PUNTE / 
MARKS 

5.1.1 

 

(5) 

5.1.2 𝑘(𝑥) = −2arctan (𝑥 + 

𝜋

2
) − 2 (4) 

Shape 
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NR. 
NO 

ANTWOORD / ANSWER 
PUNTE / 
MARKS 

5.1.3 𝑥 = 2 arctan 𝑦 

𝑥

2
= arctan 𝑦 

𝑦 = tan
𝑥

2
 

(3) 

5.1.4 
ℎ′(𝑥) =

2

1 + 𝑥2
 

ℎ′(1) =
2

1 + 12
 

ℎ′(1) = 1 

 

The gradient of ℎ at 𝑥 = 1 is 1.  

(3) 

 

 

Vraag / Question 6 [12 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

6.1 𝑢 = 𝑖 + 2𝑗 − 𝑘, and 𝑤 = 5𝑖 − 𝑗 + 3𝑘 

𝑢 × 𝑤 = |
𝑖 𝑗 𝑘
1 2 −1
5 −1 3

| 

= [2(3) − (−1)(−1)]𝑖− [1(3) − 5(−1)]𝑗+ [1(−1) − 2(5)]𝑘 

= 5𝑖 − 8𝑗 − 11𝑘 

 

Area of parallelogram = |𝑢 × 𝑤| 

= √52 + 82 + 112
 

= 14,49 𝑢𝑛𝑖𝑡𝑠2
 

(7) 
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6.2 𝑃 = 3𝑖 + 5𝑗 − 4𝑘 

|𝑃| = √9 + 25 + 16 = 5√2 

 

𝑄 = 2𝑖 + 4𝑗 + 3𝑘 

|𝑄| = √4 + 16 + 9 = √29 

 

𝑃. 𝑄 = 3(2) + 5(4) + (−4)(3) 

𝑃. 𝑄 = 14 

 

14 = 5√2. √29. cos 𝜃 

cos 𝜃 =
14

5√2. √29
 

𝜃 = 1,19 rad 

(5) 

 

Vraag / Question 7 [11 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

7.1 
𝑓(𝑥) = ∫(−3𝑥2 + 3) 𝑑𝑥 

=
−3𝑥3

3
 + 3𝑥 + 𝑘 

 

From the diagram 𝑘 = 4 

Hence; 𝑓(𝑥) = −𝑥3 + 3𝑥 + 4 

(5) 
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7.2 
𝑎𝑛+1 = 𝑎𝑛 −

𝑓(𝑎𝑛)

𝑓′(𝑎𝑛)
 

= 𝑎𝑛 −
−𝑎𝑛

3 + 3𝑎𝑛 + 4

−3𝑎𝑛
2 + 3

 

𝑛 → 𝑎𝑛 

1 → 2,195833333 

2 → 2,195823346 

3 → 2,195823345 

4 → 2,195823345 

5 → 2,195823345 

 

∴ 𝑥 ≈ 2,19582 

(6) 

 

Vraag / Question 8 [10 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

8.1 
𝐷𝑥 [

2𝑥4 − 8𝑥2

𝑥5 − 6𝑥
] 

=
(8𝑥3 − 16𝑥)(𝑥5 − 6𝑥) − (2𝑥4 − 8𝑥2)(5𝑥4 − 6)

(𝑥5 − 6𝑥)2


 

(5) 

8.2 𝑓(𝑥) = cos(𝑥. sin 𝑥) 

𝑓′(𝑥) = − sin(𝑥. sin 𝑥)[1. sin 𝑥 + 𝑥. cos 𝑥] 

(5) 

 

Vraag / Question 9 [9 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

9.1 
∫

2

√9 − 𝑥2
𝑑𝑥  

= 2 ∫
1

√9 (1 − (
𝑥
3

)
2

)

𝑑𝑥 

=
2

3
 arcsin (

𝑥

3
) . 3 + 𝑘 

 

(5) 

9.2 
∫(6𝑐𝑜𝑠𝑒𝑐 4𝑥. cot 4𝑥 + 7 sec2(3𝑥 + 2))  𝑑𝑥 

=
6(−𝑐𝑜𝑠𝑒𝑐2

4𝑥)

4
+

7 tan(3𝑥 + 2)

3
+ 𝑘 

(4) 
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Vraag / Question 10 [9 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

10 
𝑉 = 𝜋 ∫ ((𝑥2 + 2)2

 − (
1

2
𝑥 + 1)

2

)
1

0

 𝑑𝑥 

𝑉 = 𝜋 ∫ (𝑥4 + 4𝑥2 + 4 −
1

4
𝑥2 − 𝑥 − 1)

1

0

 𝑑𝑥 

𝑉 = 𝜋 ∫ (𝑥4 +
15

4
𝑥2 − 𝑥 + 3)

1

0

𝑑𝑥 

𝑉 = 𝜋 [
𝑥5

5
 +

15

4
.
𝑥3

3
 −

𝑥2

2
 + 3𝑥]

1
0
 

𝑉 = 𝜋 [
1

5
+

5

12
−

1

2
+ 3] 

𝑉 =
79

20
𝜋 

𝑉 ≈ 12,41 𝑢𝑛𝑖𝑡𝑠2
 

(9) 

 

Vraag / Question 11 [8 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

11 lim
𝑥→1−

𝑔(𝑥) = 9 − 1 = 8 

lim
𝑥→1+

𝑔(𝑥) = 2𝑘 

2𝑘 = 8 

𝑘 = 4 

 

lim
𝑥→−1−

𝑔(𝑥) = −2 + 3𝑐 

lim
𝑥→−1+

𝑔(𝑥) = 9 − 1 = 8 

−2 + 3𝑐 = 8 

3𝑐 = 10 

𝑐 =
10

3
 

 

(8) 

 

- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM - 


