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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 
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NR. 
NO 

ANTWOORD 
ANSWER 

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

PUNTE 
MARKS 

1.1 C Knakpunt: (−1; 2) dus 𝑦 = |𝑥 + 1| + 2 2 

1.2 D 
−1 ≤ 2𝑥 ≤ 1  ⟹    −

1

2
𝑥 ≤ 𝑥 ≤

1

2
 2 

1.3 B 𝑦 = 2 bgsin(−1) = −𝜋 

𝑦 = 2 bgsin(1) = 𝜋 
2 

1.4 C Die funksie 𝑔 het ‘n verwyderbare diskontinuïteit by 𝑥 = −2.  

Dus OOP kol. 
2 

1.5 D 
𝑦 =

𝑥 + 3

(𝑥 − 3)(𝑥 + 3)
=

1

𝑥 − 3
 ; 𝑥 ≠ −3 

Indien 𝑥 = −3 is dan is 𝑘 = −
1

6
 

2 

1.6 C 
(

9
𝑟

) (3𝑎)9−𝑟 (−
𝑏

3
)

𝑟

 

Term bevat 𝑎5𝑏4 dus 9 − 𝑟 = 5 ⟹   𝑟 = 4 

(
9
4

) (3𝑎)9−4 (−
𝑏

3
)

4

= 126(35) (
1

3
)

4

𝑎5𝑏4 = 378𝑎5𝑏4 

2 

1.7 D 𝑓′(𝑥) = 0 
1 − 𝑥−2 = 0 

𝑥2 − 1 = 0 
(𝑥 − 1)(𝑥 + 1) = 0 

𝑥 = 1 of 𝑥 = −1 

 

𝑓′′(𝑥) = 2𝑥−3 

𝑓′′(1) = 2 > 0 lokale minimum 

𝑓′′(−1) = −2 < 0 lokale maksimum 

2 

1.8 A 𝑓′(𝑥) > 0 ... stygende funksie 

𝑓′′(𝑥) > 0 ... konkaaf op 
2 

1.9 A (A) −𝑒1−𝑥 = −𝑒1−𝑥 

(B) 𝑒𝑥−1 ≠ −𝑒𝑥−1 

(C) 𝑒−𝑥 ≠ −1 + 𝑒−𝑥 

(D) −𝑒−𝑥 ≠ −𝑒−𝑥 + 1 

2 

1.10 B 

∫(𝑓(𝑥) + 𝑔(𝑥))

𝑏

𝑎

𝑑𝑥 = ∫ 𝑓(𝑥)
𝑏

𝑎

 𝑑𝑥 + ∫ 𝑔(𝑥)
𝑏

𝑎

 𝑑𝑥 = 5 − 1 = 4 

Maar (I) is nie altyd waar nie, want 𝑓 en 𝑔 kan mekaar sny in die 
interval [𝑎; 𝑏]. 

2 
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Vraag / Question 2 [20 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

2.1 (a) As 𝑡 = 0 dan is 𝑁 =
10094

3+100𝑒0 = 98 mense ✔ Stel 𝑡 = 0 

✔ Antwoord  

[2 punte / marks] 

2.1 (b) 
1265 =

10094

3 + 100𝑒−0.5𝑡
 

1265(3 + 100𝑒−0.5𝑡) = 10094 

3 + 100𝑒−0.5𝑡 =
10094

1265
 

𝑒−0.5𝑡 = 0.04979 … 
−0.5𝑡 = ln (0.04979 … ) 

𝑡 = 6 dae 

✔ 1265 

 

 

✔ Vereenvoudig 

✔ ln (0.04979 … ) 

✔ Antwoord 

[4 punte / marks] 

2.1 (c) 𝑑𝑁

𝑑𝑡
=

0 − 10094(100𝑒−0.5𝑡)(−0.5)

(3 + 100𝑒−0.5𝑡)2
 

✔ −10094(3 + 100𝑒−0.5𝑡)−2 

✔ 100𝑒−0.5𝑡 

✔ −0.5 

✔ (3 + 100𝑒−0.5𝑡)2 

OF / OR OF / OR 

𝑁 = 10094(3 + 100𝑒−0.5𝑡)−1 

𝑑𝑁

𝑑𝑡
= −10094(3 + 100𝑒−0.5𝑡)−2(100𝑒−0.5𝑡)(−0.5) 

✔ Herskryf 𝑁 

✔ −10094(3 + 100𝑒−0.5𝑡)−2 

✔ 100𝑒−0.5𝑡 

✔ −0.5 

[4 punte / marks] 

2.1 (d) Meer mense word besmet.  

REDE 1: Want die afgeleide is POSITIEF, en dus is 𝑁 ‘n 
stygende funksie. 

REDE 2: Want by 𝑡 = 0 was daar 98 mense besmet en na 6 
dae is daar 1265 mense besmet. Dus die funksie neem toe 
oor tyd. 

✔ Meer 

✔ Enige rede 

 

 

[2 punte / marks] 
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NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

2.2 𝑥 = −2 − 𝑖 is ook ‘n nulpunt. 

(𝑥 + 2 − 𝑖)(𝑥 + 2 + 𝑖) OF / OR           𝑥 = −2 + 𝑖 

= (𝑥 + 2)2 − 𝑖2           (𝑥 + 2)2 = 𝑖2 

= 𝑥2 + 4𝑥 + 5 is ‘n faktor    𝑥2 + 4𝑥 + 5 = 0 

 

Deur inspeksie / Langdeling: 

(𝑥 + 3)(𝑥2 + 4𝑥 + 5) = 0 
𝑥 = −3 

✔ Metode 

 

✔ 4𝑥 

✔ 5 

 

 

✔ 𝑥 = −3 

[4 punte / marks] 

2.3 Vierde term in (1 + 2𝑥)
1

3 is: 

(
1
3) (−

2
3) (−

5
3)

3!
(2𝑥)3 =

40

81
𝑥3 

Dus 𝑎 =
40

81
. 

✔ 
1

3
 

✔ (−
2

3
) (−

5

3
) 

✔ (2𝑥)3 

✔ Antwoord 

[4 punte / marks] 
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Vraag / Question 3 [20 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

3.1 
(a)(i) 

1 + 𝑖

1 − 𝑖
×

1 + 𝑖

1 + 𝑖
=

1 + 2𝑖 + 𝑖2

1 − 𝑖2
 

=
2𝑖

2
 

= 𝑖 

✔ 
1+𝑖

1+𝑖
 

✔ Vermenigvuldig uit 

✔ 
2𝑖

2
 

[3 punte / marks] 

3.1 
(a)(ii) 

(1 + 𝑖)16(1 + 𝑖)

(1 − 𝑖)16
= (

1 + 𝑖

1 − 𝑖
)

16

(1 + 𝑖) 

= 𝑖16(1 + 𝑖) 
= 1 + 𝑖 

✔ Herskryf 

✔ Vervang met 𝑖 

✔ Antwoord 

[3 punte / marks] 

3.1 
(b)(i) 

1 + 𝑖 = √2 cis
𝜋

4
 

 

1 − 𝑖 = √2 cis (−
𝜋

4
) 

= √2 cis
7𝜋

4
 

✔ √2 

✔ 
𝜋

4
 

✔ √2 

✔ −
𝜋

4
  of  

7𝜋

4
 

[4 punte / marks] 

3.1 
(b)(ii) 

(√2 cis
𝜋
4)

17

(√2 cis (−
𝜋
4))

16 =
(√2)

17
cis (17 ×

𝜋
4)

(√2)
16

cis (−16 ×
𝜋
4) 

 

= √2 cis
𝜋

4
 

= 1 + 𝑖 

✔ (√2)
17

 en (√2)
16

 

✔ 
17𝜋

4
 en −

16𝜋

4
 

✔ 
𝜋

4
 

✔ Antwoord 

OF / OR OF / OR 

(1 + 𝑖)16(1 + 𝑖)

(1 − 𝑖)16
= (

1 + 𝑖

1 − 𝑖
)

16

(1 + 𝑖) 

= (
√2 cis

𝜋
4

√2 cis (−
𝜋
4

)
)

16

√2 cis
𝜋

4
 

= (cis
𝜋

2
)

16

√2 cis
𝜋

4
 

= cis 8𝜋 × √2 cis
𝜋

4
= √2 cis

33𝜋

4
 

𝑥 = √2 cos
33𝜋

4
= 1 

𝑦 = √2 sin
33𝜋

4
= 1 

∴
(1 + 𝑖)17

(1 − 𝑖)16
= 1 + 𝑖 

 

 

 

 

✔ 
𝜋

2
 

✔ 8𝜋 

✔ 
33𝜋

4
 

 

 

 

✔ Antwoord 

[4 punte / marks] 
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NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

3.2 LK = 𝑥0 + 𝑥1 + 𝑥2 + ⋯ + 𝑥𝑘−1 + 𝑥𝑘+1−1 

=
1 − 𝑥𝑘

1 − 𝑥
+ 𝑥𝑘  

=
1 − 𝑥𝑘 + 𝑥𝑘 − 𝑥1. 𝑥𝑘

1 − 𝑥
 

=
1 − 𝑥𝑘+1

1 − 𝑥
 

 

RK =
1 − 𝑥𝑘+1

1 − 𝑥
 

✔ 
1−𝑥𝑘

1−𝑥
 

✔ 𝑥𝑘  

✔ 1 − 𝑥𝑘 + 𝑥𝑘  

✔ −𝑥1. 𝑥𝑘  

✔ Antwoord van LK 

 

✔ Antwoord van RK 

[6 punte / marks] 

 

  



Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018 
Alpha Mathematics Grade 12  Final examination 2018 
 

Bladsy 8 van 18  Blaai om asseblief  
Page 8 of 18  Please turn over 

Vraag / Question 4 [19 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

4.1 |ln(𝑥 + 2)| = −3𝑥 − 3 

ln(𝑥 + 2) = −(−3𝑥 − 3) of   ln(𝑥 + 2) = −3𝑥 − 3 

       𝑥 + 2 = 𝑒3𝑥+3 

✔ Negatief 

✔ ln(𝑥 + 2) 

✔ Antwoord 

[3 punte / marks] 

4.2 𝑓(𝑥) =  𝑥 + 2 − 𝑒3𝑥+3  

𝑓′(𝑥) = 1 − 3𝑒3𝑥+3  

𝑥𝑛+1 = 𝑥𝑛 −
𝑥𝑛 + 2 − 𝑒3𝑥𝑛+3

1 − 3𝑒3𝑥𝑛+3
 

𝑥1 = −1.8 
𝑥2 = −1.98014 
𝑥3 = −1.94051 
𝑥4 = −1.94048 
𝑥5 = −1.94048 

𝑥 ≈ −1.9405 

✔ 𝑓(𝑥) 

✔ 𝑓′(𝑥) 

✔ Vervang in formule 

 

 

 

✔ ✔ Antwoord korrek tot 4 
desimale syfers 

OF / OR OF / OR 

𝑓(𝑥) = 𝑒3𝑥+3 − 𝑥 − 2 

𝑓′(𝑥) = 3𝑒3𝑥+3 − 1 

𝑥𝑛+1 = 𝑥𝑛 −
𝑒3𝑥𝑛+3 − 𝑥𝑛 − 2

3𝑒3𝑥𝑛+3 − 1
 

𝑥1 = −1.8 
𝑥2 = −1.95014 
𝑥3 = −1.94051 
𝑥4 = −1.94047 
𝑥5 = −1.94047 

𝑥 ≈ −1.9405 

✔ 𝑓(𝑥) 

✔ 𝑓′(𝑥) 

✔ Vervang in formule 

 

 

 

✔ ✔ Antwoord korrek tot 4 
desimale syfers 

[5 punte / marks] 
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NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

4.3 (a) 

 

✔ Asimptoot 𝑥 = −2 

✔ “Knakpunt” by 𝑥 = −1 

✔ Snypunt van 𝑓 en 𝑔 

✔ Neig na asimptoot 

✔ Vorm regs van 𝑥 = −1 

 

 

 

 

 

 

 

[5 punte / marks] 

4.3 
(b)(i) 

−1.9 < 𝑥 < −1 ✔ −1.9 

✔ −1 

[2 punte / marks] 

4.3 
(b)(ii) 

−2 < 𝑥 < −1 ✔ −2 

✔ −1 

[2 punte / marks] 

4.4 𝑦 = sin(𝑥 + 2) 

𝑥 = sin(𝑦 + 2) 

𝑦 = bgsin 𝑥 − 2 

𝑓−1(𝑥) = bgsin 𝑥 − 2 

✔ Ruil 𝑥 en 𝑦 om 

 

✔ Antwoord 

[2 punte / marks] 
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Vraag / Question 5 [12 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

5.1 
det 𝐴 = |

𝑎 0 2
0 2 1
4 −1 0

| = 𝑎 |
2 1

−1 0
| − 0 + 2 |

0 2
4 −1

| 

= 𝑎(0 + 1) + 2(0 − 8) 
= 𝑎 − 16 

 

det 𝐴𝑥 = |
9 0 2
8 2 1

2𝑎 −1 0
| = 9 |

2 1
−1 0

| − 0 + 2 |
8 2

2𝑎 −1
| 

= 9(0 + 1) + 2(−8 − 4𝑎) 
= 9 − 16 − 8𝑎 = −7 − 8𝑎 

 

∴ 𝑥 =
−7 − 8𝑎

𝑎 − 16
= 1 

−7 − 8𝑎 = 𝑎 − 16 
−9𝑎 = −9 

𝑎 = 1 

✔ det 𝐴 

✔ Bepaal van determinante 

✔ Antwoord 

 

 

✔ det 𝐴𝑥  

✔ Bepaal van determinante 

✔ Antwoord 

 

 

 

✔ Antwoord 

[7 punte / marks] 

5.2 (a) 𝑆 = 𝑟𝜃 = 24 

𝜃 =
24

𝑟
 

𝐴 =
1

2
𝑟2 (

24

𝑟
) = 96 

12𝑟 = 96 
𝑟 = 8 

✔ Vervang in formule 

✔ Herskryf 

✔ Vervang in formule 

✔ Antwoord 

[4 punte / marks] 

5.2 (b) 
𝜃 =

24

8
= 3 rad ✔ Antwoord 

[1 punt / mark] 
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Vraag / Question 6 [25 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

6.1 

𝑓′(𝑥) = lim
ℎ→0

2
1 − 4(𝑥 + ℎ)

−
2

1 − 4𝑥

ℎ
 

= lim
ℎ→0

2(1 − 4𝑥) − 2(1 − 4𝑥 − 4ℎ)

ℎ(1 − 4𝑥 − 4ℎ)(1 − 4𝑥)
 

= lim
ℎ→0

2 − 8𝑥 − 2 + 8𝑥 + 8ℎ

ℎ(1 − 4𝑥 − 4ℎ)(1 − 4𝑥)
 

= lim
ℎ→0

8ℎ

ℎ(1 − 4𝑥 − 4ℎ)(1 − 4𝑥)
 

=
8

(1 − 4𝑥)2
 

✔ 𝑓(𝑥 + ℎ) 

 

✔ Vereenvoudig 

✔ Noemer 

 

✔ 8ℎ 

 

✔ Antwoord 

[5 punte / marks] 

6.2 (a) 
𝑓′(𝑥) =

2𝑥

𝑥2. ln 10
× bgcos

4

𝑥
+ log 𝑥2 ×

−1

√1 − (
4
𝑥)

2
×

−4

𝑥2
 ✔ 𝑥2 ln 10 ✔ 2𝑥 

✔ bgcos
4

𝑥
+ log 𝑥2 

✔ 
−1

√1−(
4

𝑥
)

2
 ✔ 

−4

𝑥2  

[5 punte / marks] 

6.2 (b) 𝐷𝑥[ln(tan 𝑥) − ln(1 + 2𝑥)] 

=
1

tan 𝑥
. sec2 𝑥 −

1

1 + 2𝑥
. 2 

✔ 𝑙𝑛 wet ✔ 
1

tan 𝑥
 

✔ sec2 𝑥 ✔ 
1

1+2𝑥
. 2 

OF / OR OF / OR 

1
tan 𝑥

1 + 2𝑥

×
sec2 𝑥 (1 + 2𝑥) − tan 𝑥 (2)

(1 + 2𝑥)2
 

✔ 
1

tan 𝑥

1+2𝑥

  ✔ sec2 𝑥 

✔ Kwosiënt reël 

✔ 2 

[4 punte / marks] 

6.3 (a) 
𝑒sin 𝑦 cos 𝑦

𝑑𝑦

𝑑𝑥
− 1 = 3𝑥2 sin 𝑦 + 𝑥3 cos 𝑦

𝑑𝑦

𝑑𝑥
+ 𝑘

𝑑𝑦

𝑑𝑥
 

𝑑𝑦

𝑑𝑥
=

3𝑥2 sin 𝑦 + 1

𝑒sin 𝑦 cos 𝑦 − 𝑥3 cos 𝑦 − 𝑘
 

✔ 𝑒sin 𝑦 cos 𝑦
𝑑𝑦

𝑑𝑥
 

✔ −1 

✔ 3𝑥2 sin 𝑦 

✔ 𝑥3 cos 𝑦
𝑑𝑦

𝑑𝑥
 

✔ 𝑘
𝑑𝑦

𝑑𝑥
 

✔ Antwoord 

[6 punte / marks] 
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NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

6.3 (b) 𝑑𝑦

𝑑𝑥
|

(1;𝜋)
= 1 

3 sin 𝜋 + 1

𝑒sin 𝜋 cos 𝜋 − cos 𝜋 − 𝑘
= 1 

1

−1 + 1 − 𝑘
= 1 

𝑘 = −1 

 

Die punt (1; 𝜋) lê op die oorspronklike funksie: 

𝑒sin 𝜋 − 1 + 𝑎𝜋 = sin 𝜋 + 𝜋 
1 − 1 + 𝑎𝜋 = 𝜋 

𝑎 = 1 

 

✔ Vervang in 𝑓′  

✔ Gelyk aan 1 

✔ 𝑘 = −1 

 

 

 

✔ Vervang in funksie 

✔ 𝑎 = 1 

OF / OR OF / OR 

𝑒sin 𝜋 − 1 + 𝑎𝜋 = sin 𝜋 + 𝑘𝜋 

         ∴ 𝑎 = 𝑘 

 

𝑑𝑦

𝑑𝑥
|

(1;𝜋)
= 1 

3 sin 𝜋 + 1

𝑒sin 𝜋 cos 𝜋 − cos 𝜋 − 𝑘
= 1 

1

−1 + 1 − 𝑘
= 1 

𝑘 = −1 
∴ 𝑎 = −1 

✔ Vervang in funksie 

✔ 𝑎 = 𝑘 

 

 

 

✔ Vervang in 𝑓′  

✔ 𝑘 = −1 

✔ 𝑎 = −1 

[5 punte / marks] 
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Vraag / Question 7 [22 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

7.1 𝑥-afsnit:  𝑥2𝑒𝑥 = 0 

            𝑥 = 0  of  𝑒𝑥 = 0  (N.V.T.) 

𝑦-afsnit:  𝑦 = 0 

✔ 𝑥 = 0 

✔ 𝑦 = 0 

[2 punte / marks] 

7.2 𝑓′(𝑥) = 0 
2𝑥𝑒𝑥 + 𝑥2𝑒𝑥 = 0 

𝑥𝑒𝑥(2 + 𝑥) = 0 

   𝑥 = 0  of  𝑥 = −2  of  𝑒𝑥 = 0 (N.V.T.) 

Dus 𝑎 = −2 

✔ 2𝑥𝑒𝑥  

✔ 𝑥2𝑒𝑥  

✔ Faktoriseer 

✔ Antwoord 

[4 punte / marks] 

7.3 𝑓′′(𝑥) = 2𝑒𝑥 + 2𝑥𝑒𝑥 + 2𝑥𝑒𝑥 + 𝑥2𝑒𝑥 
= 2𝑒𝑥 + 4𝑥𝑒𝑥 + 𝑥2𝑒𝑥 

𝑓′′(0) = 2 > 0 

𝑓′′(−2) = −0.27 < 0 

Lokale minimum draaipunt by 𝑥 = 0 

Lokale maksimum draaipunt by 𝑥 = −2 

✔ 2𝑒𝑥 + 2𝑥𝑒𝑥 

✔ 2𝑥𝑒𝑥 + 𝑥2𝑒𝑥  

✔ 𝑓′′(0) = 2 > 0 

✔ 𝑓′′(−2) = −0.27 < 0 

✔ Minimum by 𝑥 = 0 

✔ Maksimum by 𝑥 = −2 

[6 punte / marks] 

7.4 𝑓′′(𝑥) = 0 
2𝑒𝑥 + 4𝑥𝑒𝑥 + 𝑥2𝑒𝑥 = 0 

𝑒𝑥(2 + 4𝑥 + 𝑥2) = 0 

𝑥 =
−4 ± √42 − 4(2)

2
 

= −2 ± √2 
= −0.59  of − 3.41 

✔ Stel gelyk aan nul 

✔ Faktoriseer 

 

 

✔ ✔Antwoorde 

[4 punte / marks] 

7.5 

 

‘n Punt by elk van die 
volgende punte op die skets: 

✔ 𝑥 = −5 

✔ 𝑥 = −3.41 

✔ 𝑥 = −2 

✔ 𝑥 = −0.59 

✔ 𝑥 = 0 

✔ Vorm 

 

[6 punte / marks] 
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Vraag / Question 8 [26 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

8.1 (a) 
𝑓(𝑥) =

𝑥2 + 2

𝑥(𝑥 − 4)
 

Vertikale asimptoot by 𝑥 = 0 en 𝑥 = 4 

𝑦 = lim
ℎ→∞

𝑥2 (1 +
2

𝑥2)

𝑥2 (1 +
4
𝑥)

= 1 

Horisontale asimptoot by 𝑦 = 1 

 

✔ 𝑥 = 0 

✔ 𝑥 = 4 

 

 

✔ 𝑦 = 1 

[3 punte / marks] 

8.1 (b) 𝑥 ∈ ℝ; 𝑥 ≠ 0; 𝑥 ≠ 4 ✔ 𝑥 ∈ ℝ 

✔ 𝑥 ≠ 0; 𝑥 ≠ 4 

[2 punte / marks] 

8.1 (c) 𝑓′(𝑥) = 0 

2𝑥(𝑥2 − 4𝑥) − (𝑥2 + 2)(2𝑥 − 4)

(𝑥2 − 4𝑥)2
= 0 

2𝑥3 − 8𝑥2 − 2𝑥3 + 4𝑥2 − 4𝑥 + 8 = 0 

−4𝑥2 − 4𝑥 + 8 = 0 

𝑥2 + 𝑥 − 2 = 0 

(𝑥 + 2)(𝑥 − 1) = 0 

𝑥 = −2  of  𝑥 = 1 

𝑓(−2) =
1

2
 

𝑓(1) = −1 

Waardeversameling is 𝑦 ≤ −1  of  𝑦 ≥
1

2
 

✔ 𝑓′(𝑥) = 0 

✔ 2𝑥(𝑥2 − 4𝑥) 

✔ (𝑥2 + 2)(2𝑥 − 4) 

✔ Vermenigvuldig hakies uit 

✔ Vereenvoudig 

 

✔ Antwoorde van 𝑥 

 

✔ Antwoorde van 𝑦 

 

✔ Waardeversameling 

[8 punte / marks] 
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NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

8.2 (a) 
∫ 9𝑥 + 𝑥9 −

9

𝑥
 𝑑𝑥 

=
9𝑥

ln 9
+

𝑥10

10
− 9 ln 𝑥 + 𝑘 

✔ 
9𝑥

ln 9
 

✔ 
𝑥10

10
 

✔ −9 ln 𝑥 

✔ 𝑘 

[4 punte / marks] 

8.2 (b) 
∫ sin5 2𝑥 . cos 2𝑥  𝑑𝑥 

Stel 𝑢 = sin 2𝑥  ⟹   
𝑑𝑢

𝑑𝑥
= 2 cos 2𝑥   ⟹  

1

2
𝑑𝑢 = cos 2𝑥  𝑑𝑥 

∫
1

2
𝑢5  𝑑𝑢 =

1

12
𝑢6 + 𝑘 

∴
1

12
sin6 2𝑥 + 𝑘 

✔ Stel 𝑢 = sin 2𝑥 

✔ 
1

2
𝑑𝑢 = cos 2𝑥  𝑑𝑥 

✔ ∫
1

2
𝑢5  𝑑𝑢 

✔ 
1

12
𝑢6 

✔ 
1

12
sin6 2𝑥 + 𝑘 

Volpunte vir net antwoord. 

[5 punte / marks] 

8.2 (c) 
∫ sin 5𝑥 cos 2𝑥   𝑑𝑥 

=
1

2
∫ sin 3𝑥 + sin 7𝑥   𝑑𝑥 

= −
1

2
.
1

3
cos 3𝑥 −

1

2
.
1

7
cos 7𝑥 + 𝑘 

✔ Vervang in formule 

✔ − cos 3𝑥 

✔ −cos 7𝑥 

✔ 
1

3
  en  

1

7
 

[4 punte / marks] 
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Vraag / Question 9 [20 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

9.1 (a) 16𝑥2 − 9𝑥 + 3

(𝑥 − 1)(4𝑥2 + 1)
≡

𝐴

𝑥 − 1
+

𝐵𝑥 + 𝐶

4𝑥2 + 1
 

16𝑥2 − 9𝑥 + 3 ≡ 𝐴(4𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥 − 1) 

 

Stel 𝑥 = 1: 10 = 5𝐴 ⟹   𝐴 = 2 

Stel 𝑥 = 0: 3 = 𝐴 − 𝐶 

  3 = 2 − 𝐶 ⟹   𝐶 = −1 

Stel 𝑥 = −1 (enige waarde): 

  28 = 5𝐴 + (−2)(−𝐵 + 𝐶) 

  28 = 5(2) + 2𝐵 − 2(−1) 

   𝐵 = 8 

 

∴
16𝑥2 − 9𝑥 + 3

(𝑥 − 1)(4𝑥2 + 1)
≡

2

𝑥 − 1
+

8𝑥 − 1

4𝑥2 + 1
 

 

✔ 𝐴(4𝑥2 + 1) 

✔ (𝐵𝑥 + 𝐶)(𝑥 − 1) 

 

✔ 𝐴 = 2 

✔ 𝐶 = −1 

 

 

 

✔ 𝐵 = 8 

 

 

✔ Antwoord 

OF / OR OF / OR 

16𝑥2 − 9𝑥 + 3

(𝑥 − 1)(4𝑥2 + 1)
≡

𝐴

𝑥 − 1
+

𝐵𝑥 + 𝐶

4𝑥2 + 1
 

 

16𝑥2 − 9𝑥 + 3 ≡ 𝐴(4𝑥2 + 1) + (𝐵𝑥 + 𝐶)(𝑥 − 1) 
≡ 4𝐴𝑥2 + 𝐴 + 𝐵𝑥2 − 𝐵𝑥 + 𝐶𝑥 − 𝐶 
≡ 𝑥2(4𝐴 + 𝐵) + 𝑥(𝐶 − 𝐵) + (𝐴 − 𝐶) 

Stel 𝑥 = 1: 10 = 5𝐴 ⟹   𝐴 = 2 

4𝐴 + 𝐵 = 16  𝐶 − 𝐵 = −9  𝐴 − 𝐶 = 3 

          𝐵 = 8          𝐶 = −1 

 

∴
16𝑥2 − 9𝑥 + 3

(𝑥 − 1)(4𝑥2 + 1)
≡

2

𝑥 − 1
+

8𝑥 − 1

4𝑥2 + 1
 

 

 

 

✔ 𝐴(4𝑥2 + 1) 

✔ (𝐵𝑥 + 𝐶)(𝑥 − 1) 

✔ 𝐴 = 2 

✔ 𝐶 = −1 

✔ 𝐵 = 8 

 

✔ Antwoord 

[6 punte / marks] 

9.1 (b) 
∫

16𝑥2 − 9𝑥 + 3

(𝑥 − 1)(4𝑥2 + 1)
𝑑𝑥 

= ∫
2

𝑥 − 1
 𝑑𝑥 + ∫

8𝑥

4𝑥2 + 1
 𝑑𝑥 − ∫

1

4𝑥2 + 1
 𝑑𝑥 

= 2 ln|𝑥 − 1| + ln|4𝑥2 + 1| −
1

2
bgtan 2𝑥 + 𝑘 

✔ Split tweede breuk 

✔ 2 ln|𝑥 − 1| 

✔ ln|4𝑥2 + 1| 

✔ −
1

2
bgtan 2𝑥 

[4 punte / marks] 
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NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

9.2 
∫ 𝑥2 + 𝑥

3

1

 𝑑𝑥 = lim
𝑛→∞

∑ 𝑓(𝑥𝑖)

𝑛

𝑖=1

. ∆𝑥𝑖  

∆𝑥𝑖 =
3 − 1

𝑛
=

2

𝑛
 

𝑥𝑖 = 1 +
2

𝑛
𝑖 

𝑓(𝑥𝑖) = (1 +
2

𝑛
𝑖)

2

+ (1 +
2

𝑛
𝑖) 

= 1 +
4𝑖

𝑛
+

4𝑖2

𝑛2
+ 1 +

2𝑖

𝑛
 

= 2 +
6𝑖

𝑛
+

4𝑖2

𝑛2
 

𝑓(𝑥𝑖). ∆𝑥𝑖 = (2 +
6𝑖

𝑛
+

4𝑖2

𝑛2
) . (

2

𝑛
) =

4

𝑛
+

12𝑖

𝑛2
+

8𝑖2

𝑛3
 

∴  ∫ 𝑥2 + 𝑥
3

2

 𝑑𝑥 = lim
𝑛→∞

∑ [
4

𝑛
+

12𝑖

𝑛2
+

8𝑖2

𝑛3
]

𝑛

𝑖=1

 

= lim
𝑛→∞

[
4

𝑛
∑ 1

𝑛

𝑖=1

+
12

𝑛2
∑ 𝑖

𝑛

𝑖=1

+
8

𝑛3
∑ 𝑖2

𝑛

𝑖=1

] 

= lim
𝑛→∞

[
4

𝑛
× 𝑛 +

12

𝑛2
× (

𝑛2

2
+

𝑛

2
)

+
8

𝑛3
× (

𝑛3

3
+

𝑛2

2
+

𝑛

6
)] 

= lim
𝑛→∞

[4 + 6 +
6

𝑛
+

8

3
+

4

𝑛
+

8

6𝑛2
] =

38

3
= 12.67 

 

 

✔ 
2

𝑛
 

✔ 1 +
2

𝑛
𝑖 

 

✔ 𝑓(𝑥𝑖) 

 

 

✔ Vereenvoudig 𝑓(𝑥𝑖) 

 

 

 

 

 

 

 

✔ 𝑛 

✔ 
𝑛2

2
+

𝑛

2
 

✔ 
𝑛3

3
+

𝑛2

2
+

𝑛

6
 

✔ ✔ Vereenvoudig 

✔ Antwoord 

[10 punte / marks] OF 

𝑓(𝑥𝑖) = 2 +
6𝑖

𝑛
+

4𝑖2

𝑛2
 

∑ [2 +
6𝑖

𝑛
+

4𝑖2

𝑛2 ]𝑛
𝑖=1 = 2𝑛 +

6

𝑛
(

𝑛2

2
+

𝑛

2
) +

4

𝑛2 (
𝑛3

3
+

𝑛2

2
+

𝑛

6
) 

= 
19𝑛

3
+

10

𝑛
+

2

3𝑛
 

∴  ∫ 𝑥2 + 𝑥
3

2

 𝑑𝑥 = lim
𝑛→∞

∑ [
38

3
+

10

𝑛
+

4

3𝑛2
]

𝑛

𝑖=1
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Vraag / Question 10 [16 punte / marks] 

NR. 
NO 

ANTWOORD / ANSWER PUNTE / MARKS 

10.1 (a) 𝑓(𝑥) = ln 𝑥  𝑔′(𝑥) = 𝑥 

𝑓′(𝑥) =
1

𝑥
  𝑔(𝑥) =

1

2
𝑥2 

∫ 𝑥. ln 𝑥  𝑑𝑥 =
1

2
𝑥2 ln 𝑥 −

1

2
∫

1

𝑥
. 𝑥2  𝑑𝑥 

=
1

2
𝑥2 ln 𝑥 −

1

2
∫ 𝑥  𝑑𝑥 

=
1

2
𝑥2 ln 𝑥 −

1

2
.
1

2
𝑥2 + 𝑘 

✔ 𝑓(𝑥)  ✔ 𝑓′(𝑥) 

✔ 𝑔(𝑥)  ✔ 𝑔′(𝑥) 

✔ Vervang in formule 

✔ 
1

2
∫ 𝑥  𝑑𝑥 

✔ Antwoord 

[7 punte / marks] 

10.1 (b) 
∫ 𝑥. ln 𝑥

4

1

 𝑑𝑥 =
1

2
𝑥2 ln 𝑥 −

1

2
.
1

2
𝑥2|

1

4

 

=
1

2
(4)2 ln 4 −

1

4
(4)2 −

1

2
(1)2 ln 1 +

1

4
(1)2 

= 8 ln 4 −
15

4
= 7.34 

✔ Bepaalde integraal 

✔ Vervang grense in 

✔ Antwoord 

 

[3 punte / marks] 

10.2 
72𝜋 = 𝜋 ∫ 9 −

9

𝑎
𝑥2

6

−6

 𝑑𝑥 

72 = [9𝑥 −
9

3𝑎
𝑥3]

−6

  6

 

72 = 9(6) −
3

𝑎
(6)3 − [9(−6) −

3

𝑎
(−6)3] 

72 = 108 −
648

𝑎
−

648

𝑎
 

−36 = −
1296

𝑎
 

𝑎 = 36 

✔ Funksie 

✔ 9𝑥 

✔ −
9

3𝑎
𝑥3 

✔ Vervang grense in 

✔ Vereenvoudig 

 

✔ Antwoord 

[6 punte / marks] 

 

- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM - 


