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Vraag / Question 1 [20 punte / marks] 

NR. 
NO 

ANTWOORD 
ANSWER 

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

PUNTE 
MARKS 

1.1 D 𝑚 < 0 negatiewe helling/negative slope 

𝑓′′ > 0              konkaaf op/concave up  
2 

1.2 B 0 ≤ 2𝑥 ≤ 𝜋    

0 ≤ 𝑥 ≤
𝜋

2
      𝑥 ∈ [0;

𝜋

2
] 

 

2 

1.3 B |2𝑥 − 1| = −4  

Geen oplossing/No soluion 
2 

1.4 D 
𝑓(𝑥) = 𝑒𝑥

1
2  𝑓(𝑥) 

=
1

2
(𝑥−

1
2) 𝑒𝑥

1
2 

𝑒  √𝑥 

2√𝑥
 

2 

1.5 A Sprong diskontinuïteit/Jump discontinuity : 

lim
𝑥→𝑎

𝑓(𝑥) bestaan nie/does not exist. 
2 

1.6 C 
∫ (𝑥 + 1)−

1
2  𝑑𝑥 

8

0

 

=

 

 
(x+1)

1
2

(
1

2
)

|
0

8

   

= 2√9 − 2√1 

= 4 

2 

1.7 A (cis
𝜋

2
) × 2(cis

𝜋

2
) ⇒ 2𝑐𝑖𝑠 𝜋 ⇒  −2 

 
2 

1.8 C 
√4 (1 −

𝑥

4
)  

Konvergeer/converges: 

|−
𝑥

4
| < 1      

|𝑥| < 4 

2 

1.9 C 𝑓(𝑥) = 2log3 𝑥     

𝑓′(𝑥) =
2

𝑥 𝑙𝑛3
 

2 

1.10 B 2𝑥2+𝑥

3𝑥3−𝑥2
  

= lim
𝑥→ ∞

𝑥2 (2 +
1
𝑥)

𝑥3 (3 −
1

𝑥2)
  

= lim
𝑥→ ∞

(
1

𝑥
)

(2+
1

𝑥
)

(3−
1

𝑥2)
 ⇒ 0 

2 
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Vraag / Question 2 [28 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

2.1 (a)  𝐶(𝑡) = 500𝑒0,92(0) 

       = 500 bakterieë/bacteria 

✔ 𝑡 = 0 

✔ 500 

[2 punte / marks] 

2.1 (b)  𝐶(6) = 500𝑒0,92(6) 

          = 124817 bakterieë/bacteria 

✔  𝑡 = 6 

✔ 124817 
bakterieë/bacteria 

 [2 punte / marks] 

2.1 (c) 105 = 500𝑒0,92𝑡 

𝑒0,92𝑡 =
105

500
 

𝑡 =
ln(200)

0,92
  

𝑡 = 5,76 uur/hours 

 

✔ 105 = 500𝑒0,92𝑡 

✔ 𝑒0,92𝑡 =
105

500
 

  

✔ 𝑡 =
ln(200)

0,92
  

✔  5,76 uur/hours 

[4 punte / marks] 

2.2 (a) 𝑥 + 1 = 0 ⇒ 𝑥 = −1 

Knakpunt/vertex:  𝐶(−1; −1) 

✔ −1 

✔ −1 
[2 punte / marks] 

2.2 (b) 
|𝑥 + 1| − 1 = |

2

𝑥 + 1
| 

Negatiewe snypunt/negative intercept 𝑥 <  −1: 

−𝑥 − 1 − 1 = −
2

𝑥 + 1
 

𝑥2 + 3𝑥 = 0 

𝑥 = −3 or 𝑥 = 0 

Dus/therefore: 𝑥 = −3 

✔ 𝑥 <  −1 

✔ −𝑥 − 2 = −
2

𝑥+1
 

✔ 𝑥2 + 3𝑥 = 0 

✔ 𝑥 = −3 

 

 

 

[4 punte / marks] 

2.2(c) |𝑥 + 1| − 1 < 2 

|𝑥 + 1| < 3 

−3 < 𝑥 + 1 < 3 

−4 < 𝑥 < 2 

✔ |𝑥 + 1| < 3 

✔ −3 < x 

✔ 𝑥 < 2 
[3 punte / marks] 

2.3(a) (2𝑥 − 𝑥2)7 

= (
7

3
) (2𝑥)4(−𝑥2)3 

= −560𝑥10 

✔ 𝑛 = 7 

✔ Vervang/substitute 

✔ 𝑥10 
✔ −560 

 [4 punte / marks] 

2.3(b) 
√16 − 𝑥 = 4 (1 −

𝑥

16
)

1
2

  

= 4(1 + (
1

2
) (−

𝑥

16
) +

(
1
2) (−

1
2) (−

𝑥
16)

2

2
+ ⋯ ) 

= 4 −
𝑥

8
−

𝑥2

512
 

✔ 4 faktoriseer/factorise 

✔ Mag/power  

✔ 1 

✔ (
1

2
) (−

𝑥

16
) 

✔ 
(

1

2
)(−

1

2
)(−

𝑥

16
)

2

2
 

✔ −
𝑥

8
 

✔ 
𝑥2

512
 

[7 punte / marks] 
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✓ 

Vraag / Question 3 [31 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

3.1   Beskou nou/consider 𝒏 = 𝒌 + 𝟏: 

 LK/LS: (
𝑘+1

2𝑘
) (1 −

1

(𝑘+1)2)  RK/RS: 
𝑘+2

2(𝑘+1)
  

 =(
𝑘+1

2𝑘
) (

𝑘2+2𝑘+1−1

(𝑘+1)2 ) 

 =(
(𝑘+2)

2(𝑘+1)
)  

 

Dus/therefore: LK=RK   LS=RS 

 

Volgens die beginsel van wiskundige induksie is die bewering 
waar vir alle waardes van 𝑛 𝜖 ℕ. 

 

According the principle of mathematical induction the 
statement is true for all values of 𝑛 𝜖 ℕ. 

 

✔ 𝒏 = 𝒌 + 𝟏 
 
 
 
 
 
 
 

✔ LK=RK 
 
 

✔ sin/sentence 

 
 [8 punte / marks] 

3.2 Faktore/factors: (𝑥 − 2)(𝑥2 + 6𝑥 + 13) 

As/if 𝑥 − 2 − √2  dan is/then 𝑥 − 2 + √2  ook wortel/also root. 

 

(𝑥 − 2 − √2)(𝑥 − 2 + √2) 

= (𝑥 − 2)2 − 2 

= 𝑥2 −  4 𝑥 +  2 

 

 1
2

−4 2 2
2

1
−7 0 2
−8 4
1 −4 2

 

 

 

(𝑥2 −  4 𝑥 +  2)(2𝑥 + 1)   
 

(𝑥 − 2 − √2)(𝑥 − 2 + √2)(2𝑥 + 1) 

 

✔ 𝑥 − 2 + √2 

✔ (𝑥 − 2)2 − 2 

✔ 𝑥2 −  4 𝑥 +  2 

Lang deling/Long division 

✔ 2    1 
Antwoord/Answer 

✔ (𝑥 − 2 ± √2) 

✔ (2𝑥 + 1) 
 

 [6 punte / marks] 

3.3 (a)  𝜃 =  𝑏𝑔𝑡𝑎𝑛 (
1

1
) =

𝜋

4
       

 

II kwadrant/quadrant: 𝜃 = 𝜋 −
𝜋

4
  of/or  𝜃 =

3𝜋

4
 

 

  𝑟 = √(−1)2 + 12 = √2 

 

−1 + 𝑖 =  √2𝑐𝑖𝑠 (
3𝜋

4
)     

 

 

 

✔ 𝜃 =
3𝜋

4
  

✔ 𝑟 = √2 
 

[2 punte / marks] 

✓ ✓ 

✓ 

✓ 
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NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

3.3 (b) 
(√2𝑐𝑖𝑠 (

3𝜋

4
) )

6

 

= √2𝑐𝑖𝑠 ((6)
3𝜋

4
) 

= 8𝑐𝑖𝑠 (
18𝜋

4
)  

𝑝 = 8    𝛽 =
𝜋

2
 

  

✔ Vervang/substitute 𝑐𝑖𝑠 

✔ (√2)
6

 

✔ 𝑐𝑖𝑠 (
6×3𝜋

4
) 

✔ 8𝑐𝑖𝑠 (
18𝜋

4
) 

✔  𝑝 = 8    

✔  𝛽 =
18𝜋

4
/

9𝜋

2
/

𝜋

2
 

 
 

      [6 punte / marks] 

3.2 (c) 8𝑐𝑖𝑠 (
𝜋

2
) 

= 8 cos
𝜋

2
+ 8𝑖 sin

𝜋

2
 

= 8𝑖 

 

✔ 8 cos
𝜋

2
 

✔ 8𝑖 sin
𝜋

2
 

✔ 0 

✔ 8𝑖 

 

[4 punte / marks] 

3.3 8𝑐𝑖𝑠 (
𝜋
2

)

4𝑐𝑖𝑠 (−
𝜋
2)

 

= 2 𝑐𝑖𝑠 (
𝜋

2
+

𝜋

2
) 

= 2𝑐𝑖𝑠(𝜋) 

 

✔ 8𝑐𝑖𝑠 (
𝜋

2
) 

✔ 2 

✔ 
𝜋

2
+

𝜋

2
 

✔ 𝑐𝑖𝑠(𝜋) 
 
 

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

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

4.1(a) (
1 𝑎

2𝑎 5
) (

𝑥
𝑦) = (

3
6

)  ✔ (
1 𝑎

2𝑎 5
) 

✔ (
𝑥
𝑦) 

✔ (
3
6

) 

 

 [3 punte / marks] 

4.1(b) 𝑑𝑒𝑡𝐴 = |
1 𝑎

2𝑎 5
| 

= 5 − 2𝑎2 

𝑑𝑒𝑡𝐴𝑥 = |
3 𝑎
6 5

| 

= 15 − 6𝑎 

 

𝑥 =
𝑑𝑒𝑡𝐴𝑥

𝑑𝑒𝑡𝐴
= −1 

15 − 6𝑎

5 − 2𝑎2
= −1 

2𝑎2 − 6𝑎 − 10 = 0 

𝑎 = 5    of/or 𝑎 = −2  

✔ 5 − 2𝑎2 

✔ 15 − 6𝑎 

✔ 𝑥 =
𝑑𝑒𝑡𝐴𝑥

𝑑𝑒𝑡𝐴
= −1 

 

✔ 2𝑎2 − 6𝑎 − 10 
 

✔ 𝑎 = 5    of/or  

✔ 𝑎 = −2  
 

[6 punte / marks] 

4.2(a) 𝐴𝐶 = (1 − 3; 1 − 1; 3 − 2) = (−2; 0; 1) 

𝐴𝐵 = (2 − 3; 3 − 1; 2 − 2) = (−1; 2; 0) 

✔   

✔   

[2 punte / marks] 

4.2(b)  |𝐴𝐶| = √(−2)2 + 12 = √5 

|𝐴𝐵| = √(−1)2 + 22 = √5 

𝐴𝐶 ∙ 𝐴𝐵 = 2 + 0 + 0 = 2 

𝜃 = 𝑏𝑔𝑐𝑜𝑠 (
2

√5√5
) 

𝜃 ≈ 1.16 

✔  |𝐴𝐶| = √5 

✔  |𝐴𝐵| = √5 

✔ |𝐴𝐶| ∙ |𝐴𝐵| = 2 

✔ 𝜃 ≈ 1.16 
 

[4 punte / marks]  

4.2(c) 
𝐴𝐵 × 𝐴𝐶 = |

𝑖 𝑗 𝑘
−1 2 0
−2 0 1

| 

= 𝑖 |
2 0
0 1

| − 𝑗 |
−1 0
−2 1

| + 𝑘 |
−1 2
−2 0

| 

= 2𝑗 + 𝑗 + 4𝑘 

 

Oppervlakte/area |𝐴𝐵 × 𝐴𝐶| = √22 + (1)2 + (4)2 

    = √21 

✔ |
𝑖 𝑗 𝑘

−2 0 1
−1 2 0

| 

✔ 𝑖 |
2 0
0 1

| − 𝑗 |
−1 0
−2 1

| 

+𝑘 |
−1 2
−2 0

| 

✔ 2𝑗 + 𝑗 + 4𝑘 

✔ |𝐴𝐵 × 𝐴𝐶| 

✔ √21 
 

[5 punte / marks] 
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✓ 

✓ 

Vraag / Question 5 [20 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

5.1 lim
𝑥→𝑐−

𝑝𝑥 + 1 = 𝑓(𝑐) 

 𝑝2 + 1 = 2𝑝 

 𝑝2 − 2𝑝 + 1 = 0 

 (𝑝 − 1)(𝑝 − 1) = 0 

 𝑝 = 1 

lim
𝑥→𝑞+

√𝑥 + 1  = 2𝑝 

 √𝑞 + 1   = 2(1) 

 𝑞 + 1  = 4 

 𝑞 = 3 

✔ lim
𝑥→𝑐−

𝑝𝑥 + 1 = 𝑓(𝑐) 

✔ 𝑝2 + 1 = 2𝑝 

✔ 𝑝 = 1 
 

✔ lim
𝑥→𝑞+

√𝑥 + 1  = 2𝑝 

✔ √𝑞 + 1   = 2(1) 

✔ 𝑞 = 3 

 

 

[6 punte / marks] 

5.2 𝐷𝑥[𝑒𝑦 ln(𝑥 + 𝑦)] = 𝐷𝑥[𝑦]       

 

𝑒𝑦𝑦′ ln(𝑥 + 𝑦) +  
𝑒𝑦

𝑥 + 𝑦
(1 + 𝑦′) = 𝑦′ 

 

𝑒𝑦

𝑥 + 𝑦
= 𝑦′ (1 − 𝑒𝑦 ln(𝑥 + 𝑦) −

𝑒𝑦

𝑥 + 𝑦
) 

𝑦′ =
𝑒𝑦

(𝑥 + 𝑦)(1 − 𝑒𝑦ln (𝑥 + 𝑦) −
𝑒𝑦

𝑥 + 𝑦
)
 

 

 
 
 
 
 
 
 
 
 

[9 punte / marks] 

5.3 ℎ(𝑥) = log5(3𝑥 + 2) − 𝑒−𝑥  

ℎ′(𝑥) =
3

𝑙𝑛5(3𝑥 + 2)
+𝑒−𝑥 

𝑥𝑛+1 = 𝑥𝑛 −
log5(3𝑥𝑛 + 2) − 𝑒−𝑥𝑛

3
𝑙𝑛5(3𝑥𝑛 + 2)

+𝑒−𝑥𝑛

 

𝑥0 = 0,2 

𝑥1 = 0,34654 

𝑥2 = 0,358939 

... 

𝑥 ≈ 0,3590 

 

 

ℎ′(𝑥): 

✔ 3 

✔ 𝑙𝑛5(3𝑥𝑛 + 2) 
✔ +𝑒−𝑥𝑛 

 

✔ Formule/formula 

✔ 𝑥 ≈ 0,3590 

 

 

[5 punte / marks] 

 

  

✓ ✓ ✓ ✓ ✓ 

✓ 

✓ 
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Vraag / Question 6 [19 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

6.1(a) 𝛼 =
𝑠

𝑟
 

𝛼 =
𝐷𝐸

𝐴𝐸
=

50𝜋

9
÷ 10 =

5𝜋

9
 

 

✔ Vervang/substute 

✔ 
5𝜋

9
 

 

 [2 punte / marks] 

6.1(b) 𝐴𝐵̂𝐶 = 𝜋 − 𝛽 − 𝛼 

           𝜃 = 𝜋 −
𝜋

6
−

5𝜋

9
 

            𝜃 =
5𝜋

18
 

 

𝐴𝐵

𝑠𝑖𝑛𝛽
=

𝐴𝐶

𝑠𝑖𝑛𝜃
 

𝐴𝐵 = 𝐴𝐶(𝑠𝑖𝑛𝛽)(𝑠𝑖𝑛𝜃) 

     = 20(𝑠𝑖𝑛
𝜋

6
)(𝑠𝑖𝑛

5𝜋

18
) 

     = 7,66 𝑐𝑚  

✔ 𝜋 − 𝛽 − 𝛼  

✔  𝜃 =
5𝜋

18
 

✔ 
𝐴𝐵

𝑠𝑖𝑛𝛽
=

𝐴𝐶

𝑠𝑖𝑛𝜃
 

✔ 𝐴𝐶(𝑠𝑖𝑛𝛽)(𝑠𝑖𝑛𝜃) 

✔ 𝐴𝐵 = 7,66 𝑐𝑚 

 

 [5 punte / marks] 

6.1(c) Opp/area 𝐴𝐵𝐶 =
1

2
𝐴𝐵. 𝐴𝐶. 𝑠𝑖𝑛𝛼 

  =
1

2
(7,66)(20) sin (

5𝜋

9
) 

   = 75,44 𝑐𝑚2 

✔ Formule/formula 

✔ Vervang/substitute 

✔ 75,44 𝑐𝑚2   

 

[3 punte / marks] 

 

6.1(d) Opp/area 𝐴𝐷𝐸 =
1

2
𝑟2𝛼 

 =
1

2
(10)2 sin (

5𝜋

9
) 

 = 49,24 

Opp/area 𝐷𝐸𝐶𝐹 = Opp/area 𝐴𝐵𝐶- Opp/area 𝐴𝐷𝐸 

 = 75,44 − 49,24 

    = 26,20 𝑐𝑚2 

✔ 
1

2
(10)2 sin (

5𝜋

9
) 

✔ 49,24 

✔ Opp/area 𝐴𝐵𝐶- 
Opp/area 𝐴𝐷𝐸 

✔ 26,20 𝑐𝑚2 
 

[4 punte / marks] 

 

6.2(a)  

 

 

 

 

 

 

 

 

 

 

 

 

✔  

✔ 𝐶 = (
√3

4
; 0) 

✔  

✔ 𝐷 = (0; −
𝜋

3
) 

✔ Vorm/form 
 
 
 
 
 
 
 
 

[5 punte / marks] 
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Vraag / Question 7 [13 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

7.1 
𝑓′(𝑥) = 3

tan(
𝑥
2

)(𝑙𝑛3) (sec2 (
𝑥

2
)

1

2
)  ✔   3

tan(
𝑥

2
)
 

✔ (𝑙𝑛3) 

✔ (sec2 (
𝑥

2
)) 

✔ (
1

2
) 

 [4 punte / marks] 

7.2 𝑦 = 2𝑠𝑒𝑐(𝑒2𝑥)𝑙𝑛5𝑥 𝑑𝑥 

𝑑𝑦

𝑑𝑥
= 2sec(𝑒2𝑥) tan(𝑒2𝑥)𝑒2𝑥(2) (𝑙𝑛5𝑥) +

2 sec(𝑒2𝑥) (5)

5𝑥
 

OF/OR 

𝑦 = 𝑠𝑒𝑐(𝑒2𝑥) ln(5𝑥)2  𝑑𝑥 

𝑑𝑦

𝑑𝑥
= sec(𝑒2𝑥) tan(𝑒2𝑥)𝑒2𝑥(2) (ln(5𝑥)2) +

2 sec(𝑒2𝑥) (5𝑥)

(5𝑥)2
 

 

✔ 2 sec(𝑒2𝑥) tan(𝑒2𝑥) 

✔  𝑒2𝑥(2) 

✔ 2 sec(𝑒2𝑥) 

✔ 
(5)

5𝑥
 

 
 [4 punte / marks] 

7.3 1

√1 − (cos2 𝑥)2
(2𝑐𝑜𝑠𝑥)(−𝑠𝑖𝑛𝑥) √2𝑥

3
− 𝑏𝑔𝑠𝑖𝑛(cos2 𝑥)

1
3 √2

3
𝑥−

2
3

(√2𝑥
3

)
2   

 

✔ 
1

√1−(cos2 𝑥)2
(2𝑐𝑜𝑠𝑥) 

✔ (−𝑠𝑖𝑛𝑥) √2𝑥
3

 

✔ − 𝑏𝑔𝑠𝑖𝑛(cos2 𝑥) 

✔  
1

3
√2
3

𝑥−
2

3 

✔ (√2𝑥
3

)
2

 

 

[5 punte / marks] 
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Vraag / Question 8 [34 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

8.1(a) ∫ (tan2 2𝑥 + sin2 𝑥) 𝑑𝑥 

= ∫ (sec2 𝑥 − 1 +
1

2
(1 − 𝑐𝑜𝑠2𝑥) 𝑑𝑥 

=
𝑡𝑎𝑛2𝑥

2
−

1

2
𝑥 −

1

4
𝑠𝑖𝑛2𝑥 + 𝑘 

✔ 𝑠𝑒𝑐2𝑥 -1 

✔ 
1

2
(1 − 𝑐𝑜𝑠2𝑥) 

 

✔ 
𝑡𝑎𝑛2𝑥

2
 

✔ −
1

2
𝑥 

✔ −
1

4
𝑠𝑖𝑛2𝑥  

 

 

[5 punte / marks] 

8.1(b) 
∫

𝑏𝑔𝑠𝑖𝑛4𝑥

√1 − 16𝑥2
𝑑𝑥 

𝑢 = 𝑏𝑔𝑠𝑖𝑛4𝑥 
𝑑𝑢

4
 =

1

√1 − (4𝑥)2
 𝑑𝑥 

1

4
∫ 𝑢 𝑑𝑢 =

1

4

𝑢

2

2

+ 𝑘 

 ∫
𝑏𝑔𝑠𝑖𝑛4𝑥

√1−16𝑥2
𝑑𝑥 =

(𝑏𝑔𝑠𝑖𝑛(4𝑥))
2

8
+ 𝑘  

 

✔ 𝑢 = 𝑏𝑔𝑠𝑖𝑛4𝑥 

✔ 
𝑑𝑢

4
 =

1

√1−(4𝑥)2
 𝑑𝑥 

✔ 
1

4
∫ 𝑢 𝑑𝑢 

✔ 
1

4

𝑢

2

2
+ 𝑘 

✔ 
(𝑏𝑔𝑠𝑖𝑛(4𝑥))

2

8
 

 

 [5 punte / marks] 

8.1(c) ∫ (
𝑒

(𝑥)𝑙𝑛3
) 𝑑𝑥 

= 𝑒 log3 𝑥 + 𝑘 

✔  log3 2𝑥 

✔ 
𝑒

2
 

[2 punte / marks] 

8.2(a) 
4𝑥2 − 2𝑥 − 7 =

(𝐴𝑥 + 𝐵)

𝑥2 + 1
+

𝐶

(𝑥 − 2)
 

4𝑥2 − 2𝑥 − 7 ≡ (𝐴𝑥 + 𝐵)(𝑥 − 2) + 𝐶(𝑥2 + 1) 

4𝑥2 − 2𝑥 − 7 ≡ (𝐴 + 𝐶)𝑥2 + (𝐵 − 2𝐴)𝑥 + (𝐶 − 2𝐵) 

𝑥 = 2:   4(2)2 − 2(2) − 7 = 𝐶(22 + 1) 

   5 = 5𝐶   ⇒   C = 1 
𝑥2:   4 = 𝐴 + 𝐶 
 𝐴 = 3 

𝑥:     − 2 = −2𝐴 + 𝐵 
 𝐵 = 4 

4 𝑥2 −  2 𝑥 − 7

(𝑥2 +  1)(𝑥 –  2)
≡

3𝑥 + 4

𝑥2 + 1
+

1

𝑥 − 2
 

✔ Breuke 
 

✔ ×   KGV/LCD 

✔ (𝐴 + 𝐶)    (𝐵 − 2𝐴)  
 (𝐶 − 2𝐵) 

✔ 𝐶 = 1 

✔ 𝐴 = 3 

✔ 𝐵 = 4 
 

 

 

✔  
 [7 punte / marks] 

8.2(b) ∫
3𝑥

𝑥2+1
𝑑𝑥  𝑢 = 𝑥2 + 1 

   
3

2
𝑑𝑢 = 3𝑥𝑑𝑥 

   
3

2
∫

1

𝑢
 𝑑𝑢 =

3

2
ln |𝑥2 + 1| + 𝑘 

 

∫
3𝑥

𝑥2 + 1
𝑑𝑥 + ∫

4

𝑥2 + 1
𝑑𝑥 + ∫

1

𝑥 − 2
+ 𝑘 

=
3

2
ln |𝑥2 + 1| + 4𝑏𝑔𝑡𝑎𝑛(𝑥) + ln (𝑥 + 2) + 𝑘 

✔ 𝑢 

✔ 
3

2
𝑑𝑢 = 3𝑥𝑑𝑥 

✔ 
3

2
ln |𝑥2 + 1|       

✔ 4𝑏𝑔𝑡𝑎𝑛(𝑥) 

✔ ln(𝑥 + 2) 

 

 

[5 punte / marks] 
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✓ 

✓ 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

8.3 ∫
𝑙𝑛𝑥

√𝑥
𝑑𝑥  

𝑓(𝑥) = 𝑙𝑛𝑥  𝑓′(𝑥) =
1

𝑥
 

𝑔(𝑥) = 𝑥−
1

2
   𝑔′(𝑥) = 2𝑥−

1

2  

 

∫
𝑙𝑛𝑥

√𝑥
  𝑑𝑥 = 2𝑥

1
2𝑙𝑛𝑥 − ∫ 2𝑥

1
2

1

𝑥
𝑑𝑥 + 𝑘 

   = 2𝑥
1

2𝑙𝑛𝑥 − ∫ 2 𝑥−
1

2𝑑𝑥 + 𝑘 

   = 2𝑥
1

2𝑙𝑛𝑥 − 4𝑥
1

2𝑑𝑥 + 𝑘 

 

 

 

 

 

 

 

 

 

 [7 punte / marks] 

8.4 
𝑥𝑖 = 𝑎 +

𝑏 − 𝑎

𝑛
𝑖 

 = 1 +
2

𝑛
𝑖 

𝑎 = 1 

 

∆𝑥𝑖 =
2

𝑛
=

𝑏 − 𝑎

𝑛
 

 𝑏 = 2 + 𝑎 

    = 3 

 

✔  𝑎 = 1 

✔ 
2

𝑛
=

𝑏−𝑎

𝑛
 

✔ 𝑏 = 3 

 

 

 

 

 

 

 

 

 

 

[3 punte / marks] 
 

  

✓ ✓ ✓ ✓ 

✓ 
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✓ 

✓ 

✓ 

✓ 

Vraag / Question 9 [15 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

9.1(a) 𝑥(𝑥2 − 2) = 0 

𝑥 = 0    𝑥 = ±√2 

𝑦 = 0 

✔ 𝑥 = ±√2  

✔ 𝑥 = 0 

✔ 𝑦 = 0 

[3 punte / marks] 

9.1(b)  
1 0 −1
   

1
1 0 −2
 1 0 −1

0  

 .  0 −1 0 

 

𝑥3 − 2 𝑥

𝑥2 − 1
= 𝑥 −

𝑥

𝑥2 − 1
 

Vertikale asimptote/vertical asymtotes: 

𝑥 = 1   𝑥 = −1 

Skuins asimptoot/skew asymptote: 

𝑦 = 𝑥 

✔ Deling 

✔ 𝑥 = 1  

✔ 𝑥 = −1 

✔ 𝑦 = 𝑥 
 

[4 punte / marks] 

9.2 Lyn/line: 𝑦 = −𝑥 + 3 

 

𝜋 ∫ [𝑓(𝑥)]2𝑑𝑥 −
𝑝

0

𝜋 ∫ [𝑔(𝑥)]2𝑑𝑥
𝑝

0

 

𝜋 ∫ [3 − 𝑥]2𝑑𝑥 −
𝑝

0

𝜋 ∫ [√𝑥]
2

𝑑𝑥
𝑝

0

 

= 𝜋 ∫ (9 − 6𝑥 + 𝑥2)𝑑𝑥 −
𝑝

0

𝜋 ∫ 𝑥 𝑑𝑥
𝑝

0

 

 
20𝜋

3
= 𝜋 (9𝑝 −

6𝑝2

2
−

𝑝3

3
) − 𝜋 (

𝑝2

2
)   

OF/OR 

𝜋 ∫ ((3 − 𝑥)2 − 𝑥)𝑑𝑥
𝑝

0

 

𝜋 ∫ (9 − 7𝑥 + 𝑥2)𝑑𝑥
𝑝

0

 

20𝜋

3
= 𝜋 [9𝑝 −

7𝑝2

2
−

𝑝3

3
]

0

𝑝

 

 

 

 

40

6
=

2𝑝3

6
−

21𝑝2

6
+

54𝑝

6
   

2𝑝3 − 21𝑝2 + 54𝑝 − 40 = 0 

 

Substitusie/substitution: 𝑝 > 1, toets/test 𝑝 = 2: 

2(2)3 − 21(2)2 + 54(2) − 40   

= 0 

𝑝 = 2 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[8 punte / marks] 

 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 
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- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM – 


