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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 A 𝑦 = 𝑒2𝑥 
𝑑𝑦

𝑑𝑥
= 2𝑒2𝑥 

𝑚(0;1) = 2 𝑦 = 2𝑥 + 1 
2 

1.2 C 𝑓′(𝑥) > 0 
2𝑥 + 2 > 0 

𝑥 > −1 
 

1.3 A 𝑓(𝑥) = log2 𝑒𝑥 

𝑓′(𝑥) =
𝑒𝑥

𝑒𝑥. ln 2
=

1

ln 2
 

2 

1.4 D 𝑦 = 4𝑒2𝑥 
𝑥

4
= 𝑒2𝑦 

𝑦 =
1

2
ln (

𝑥

4
) 

2 

1.5 B 𝑓′(𝑥) = 3𝑥2 + 2𝑥𝑎 + 𝑏 

𝑓′′(𝑥) = 6𝑥 + 2𝑎 = 0 

6(1) + 2𝑎 = 0 
𝑎 = −3 

6 = 13 − 3 + 𝑏 + 1 

𝑏 = 7 

2 

1.6 A |
2 3

−1 𝑎
| = 0 

2𝑎 + 3 = 0 

𝑎 = −
3

2
 

2 

1.7 C 

𝑦 = lim
𝑥→0

𝑥3 (
1
𝑥

+
5

𝑥2)

𝑥3 (2 −
1
𝑥 +

4
𝑥3)

 

𝑦 = 0 

 

1.8 B (1 − 𝑖) = √2 𝑒−
𝜋
4

𝑖 

(1 − 𝑖)4 = (√2)
4

 𝑒4×
−𝜋
4

𝑖 = 4𝑒−𝜋𝑖 
2 

1.9 B Lokale maksimum 2 

1.10 D ln 𝑓(𝑥) = 𝑒𝑥 ln 𝑥 
1

𝑓(𝑥)
𝑓′(𝑥) = 𝑒𝑥 ln 𝑥 + 𝑒𝑥

1

𝑥
 

1

𝑓(1)
𝑓′(1) = 𝑒 ln 1 + 𝑒 

𝑓′(1) = 𝑒 

 

ln 𝑓(1) = 𝑒 ln(1) 
𝑓(1) = 𝑒0 = 1 

2 
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Vraag / Question 2 [20 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

2.1 (a) 𝑒2−𝑥 = 6 
𝑙𝑛 𝑒2−𝑥 = 𝑙𝑛 6 

(2 − 𝑥) 𝑙𝑛 𝑒 = 𝑙𝑛 6 
𝑥 = 2 − 𝑙𝑛 6 

✔ 𝑙𝑛 beide kante 

✔ 𝑙𝑛 wet (2 − 𝑥) 

✔ Antwoord 

[3 punte / marks] 

2.1 (b) 𝑒𝑥

𝑒𝑥 − 1
= 9 

𝑒𝑥 = 9𝑒𝑥 − 9 
8𝑒𝑥 = 9 

𝑒𝑥 =
9

8
 

𝑥 𝑙𝑛 𝑒 = 𝑙𝑛
9

8
 

𝑥 = 𝑙𝑛
9

8
 

 

 

✔ Vereenvoudig 

 

 

✔ 𝑙𝑛 beide kante 

✔ Antwoord 

[3 punte / marks] 

2.1 (c) (𝑙𝑛 𝑥)2 = 𝑙𝑛 𝑒2𝑥 
(𝑙𝑛 𝑥)2 = ln 𝑒2 + ln 𝑥 

(𝑙𝑛 𝑥)2 − ln 𝑥 − 2 = 0 
(𝑙𝑛 𝑥 − 2)(𝑙𝑛 𝑥 + 1) = 0 

       𝑙𝑛 𝑥 = 2  of  𝑙𝑛 𝑥 = −1 

           𝑥 = 𝑒2        𝑥 = 𝑒−1 

 

✔ 𝑙𝑛 wet 

✔ 𝑙𝑛 𝑒2 = 2 

✔ ✔ Faktoriseer 

✔ ✔ Antwoorde 

[6 punte / marks] 

2.2 (a) 𝑥 = 𝑒 ✔ ✔ Antwoord 

[2 punte / marks] 

2.2 (b) 𝑥-afsnitte: 

𝑙𝑛(𝑥 − 𝑒) − 1 = 0 
𝑙𝑛(𝑥 − 𝑒) = 1 

𝑥 − 𝑒 = 𝑒1 
𝑥 = 2𝑒 = 5.44 

𝑦-afsnit: 

𝑦 = 𝑙𝑛(0 − 𝑒) − 1 = geen oplossing 

 

 

 

 

 

 

 

 

 

 

 

 

✔ Asimptoot 

✔ ✔✔ 𝑥-afsnit 

✔ ✔ Vorm 

[6 punte / marks] 
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Vraag / Question 3 [24 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

3.1 (a) 4000 kg ✔ ✔ Antwoord 

[2 punte / marks] 

3.1 (b) 𝑑𝐺

𝑑𝑡
=

0 + 8000(1.1𝑡 ln 1.1)

(1.05 + 1.1𝑡)2
 

Stygend as 
𝑑𝐺

𝑑𝑡
> 0 

8000 × 1.1𝑡 × ln 1.1 > 0 
1.1𝑡 > 0 

⇒ 1.1𝑡 > 0 vir alle waardes van 𝑡.  

∴ 𝐺 (gewig) neem voortdurend toe. 

✔ ✔✔ 
𝑑𝐺

𝑑𝑡
 (elke term) 

 

 

✔ 8000 × 1.1𝑡 × ln 1.1 > 0 

✔ 1.1𝑡 > 0 

✔ Stygend vir alle waardes van 𝑡 

[6 punte / marks] 

3.1 (c) 𝑑𝐺

𝑑𝑡
|

𝑡=10
= 148.96 

✔ ✔ Antwoord 

[2 punte / marks] 

3.1 (d) 
𝐺 = 4000 −

8000

1.05 + 1.1𝑡
 

(𝐺 − 4000)(1.05 + 1.1𝑡) = −8000 

1.1𝑡 =
8000

4000 − 𝐺
− 1.05 

1.1𝑡 =
8000 − 4200 + 1.05𝐺

4000 − 𝐺
 

𝑡 = log1.1 (
3800 + 1.05𝐺

4000 − 𝐺
) 

Ouderdom van 3000 kg olifant: 

∴ 𝑡 = 20.34 

 

✔ Vereenvoudig 

✔ Vereenvoudig 

 

✔ Alles op een KGV 

 

✔ Kry 𝑡 alleen 

✔ Vervang 3000 in 𝑡 

✔ Antwoord 

[6 punte / marks] 

3.2 (a) det 𝐴 = |
𝑏 − 1 −3
𝑏 + 3 −9

| = −9(𝑏 − 1) + 3(𝑏 + 3) = 18 − 6𝑏 

det 𝐴𝑥 = |
3 −3

11 −9
| = −27 + 33 = 6 

∴ 𝑥 =
6

18 − 6𝑏
 

✔ det 𝐴 

✔ Bepaal determinant 

✔ 18 − 6𝑏 

✔ det 𝐴𝑥 

✔ 6 

✔ Finale antwoord 𝑥 

[6 punte / marks] 

3.2 (b) 
1 =

6

18 − 6𝑏
 

18 − 6𝑏 = 6 
∴ 𝑏 = 2 

✔ Vervang 𝑥 in 

✔ Antwoord 

[2 punte / marks] 
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Vraag / Question 4 [16 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

4.1 (a) 
10 (cos

𝜋

3
+ 𝑖 sin

𝜋

3
) × 5 (cos

5𝜋

2
+ 𝑖 sin

5𝜋

2
) 

= 50 (cos (
𝜋

3
+

5𝜋

2
) + 𝑖 sin (

𝜋

3
+

5𝜋

2
)) 

= 50𝑒
17𝜋

6
𝑖 

OF 

 

✔ 50 

✔ 
𝜋

3
+

5𝜋

2
 

✔ 𝑒
17𝜋

6
𝑖  (maak seker die 𝑖 is in 

die antwoord) 

[3 punte / marks] 

= 10 cis
𝜋

3
× 5 cis

5𝜋

2
 

= 50 cis (
𝜋

3
+

5𝜋

2
) 

= 50𝑒
17𝜋

6
𝑖 

= 10𝑒
𝜋
3

𝑖 × 5𝑒
5𝜋
2

𝑖 

= 50𝑒
(

𝜋
3

+
5𝜋
2

)𝑖
 

= 50𝑒
17𝜋

6
𝑖 

4.1 (b) 4 (cos
𝜋

4
− 𝑖 sin

𝜋

4
) ÷ (cos

𝜋

4
+ 𝑖 sin

𝜋

4
) 

= 4 (cos (−
𝜋

4
) + 𝑖 sin (−

𝜋

4
)) ÷ (cos

𝜋

4
+ 𝑖 sin

𝜋

4
) 

= 4 (cos (−
𝜋

4
−

𝜋

4
) + 𝑖 sin (−

𝜋

4
−

𝜋

4
)) 

= 4𝑒−
𝜋
2

𝑖 

OF 

✔ −
𝜋

4
 

✔ 4 

✔ −
𝜋

4
−

𝜋

4
 

✔ 4𝑒−
𝜋

2
𝑖  (maak seker die 𝑖 is in 

die antwoord) 

[4 punte / marks] 

= 4 cis (−
𝜋

4
) ÷ cis (

𝜋

4
) 

= 4 cis (−
𝜋

4
−

𝜋

4
) 

= 4𝑒−
𝜋
2

𝑖 

= 4𝑒−
𝜋
4

𝑖 ÷ 𝑒
𝜋
4

𝑖 

= 4𝑒
(−

𝜋
4

−
𝜋
4

)𝑖
 

= 4𝑒−
𝜋
2

𝑖 

4.2 𝑖 = 2 cis
𝜋

2
 

−1 − √3𝑖 = 2 cis
4𝜋

3
 

(
2 cis

𝜋
2

2 cis
4𝜋
3

)

12

= [cis (
𝜋

2
−

4𝜋

3
)]

12

 

= cis (−
5𝜋

6
× 12) 

= cis(−10𝜋) 

𝑥 = cos(−10𝜋) = 1 

𝑦 = sin(−10𝜋) = 0 

Dus geen reële deel nie, want 𝑦 = 0. 

✔ 2 cis
𝜋

2
 

✔ 2 

✔ cis
4𝜋

3
 

 

✔ cis (
𝜋

2
−

4𝜋

3
) 

✔ cis (−
5𝜋

6
× 12) 

✔ cis(−10𝜋) 

 

✔ 𝑥 = 1 

✔ 𝑦 = 0 

✔ Antwoord 

[9 punte / marks] 
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Vraag / Question 5 [24 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

5.1 (2𝑥 + 𝑦)2 = 16𝑥 

2(2𝑥 + 𝑦) (2 + 1.
𝑑𝑦

𝑑𝑥
) = 16 

𝑑𝑦

𝑑𝑥
=

16 − 4(2𝑥 + 𝑦)

2(2𝑥 + 𝑦)
 

=
16 − 8𝑥 − 4𝑦

4𝑥 + 2𝑦
 

OF 

(2𝑥 + 𝑦)2 = 16𝑥 
4𝑥2 + 4𝑥𝑦 + 𝑦2 = 16𝑥 

8𝑥 + 4𝑦 + 4𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦

𝑑𝑦

𝑑𝑥
= 16 

𝑑𝑦

𝑑𝑥
=

16 − 8𝑥 − 4𝑦

4𝑥 + 2𝑦
 

✔ 2 

✔ (2𝑥 + 𝑦) 

✔ 2 

✔ 1 

✔ 
𝑑𝑦

𝑑𝑥
 

✔ 16 

✔ Kry 
𝑑𝑦

𝑑𝑥
 alleen 

 

 

✔ Punt vir elke term 

 [7 punte / marks] 

5.2 Horisontale raaklyn ⇒ 𝑚 = 0  

𝑑𝑦

𝑑𝑥
|

(𝑎;2)
= 0 

16 − 8𝑎 − 4(2)

4𝑎 + 2(2)
= 0 

16 − 8𝑎 − 8 = 0 
−8𝑎 = −8 

𝑎 = 1 

 

✔ Gradiënt = 0 

 

✔ Vervang in 
𝑑𝑦

𝑑𝑥
 

 

✔ Antwoord 

[3 punte / marks] 

5.3 
𝑑2𝑦

𝑑𝑥2
=

(0 − 8 − 4
𝑑𝑦
𝑑𝑥

) (4𝑥 + 2𝑦) − (16 − 8𝑥 − 4𝑦) (4 + 2
𝑑𝑦
𝑑𝑥

)

(4𝑥 + 2𝑦)2
 

𝑑𝑦

𝑑𝑥
|

(1;;2)
= 0 

𝑑2𝑦

𝑑𝑥2
|

(1;2)

= −1 < 0 

Lokale maksimum by (1; 2) 

✔ 0 − 8 

✔ −4
𝑑𝑦

𝑑𝑥
 

✔ Kwosiënt reël 

✔ 4 

✔ 2
𝑑𝑦

𝑑𝑥
 

✔ Vervang (1; 2) in 

✔ Antwoord −1 

✔ Lokale maskimum 

[8 punte / marks] 

5.4 (2(4) + +𝑦)2 = 16(4) 
(8 + 𝑦)2 = 64 

8 + 𝑦 = ±8 

    𝑦 = 0  of  𝑦 = −16 

∴ (4; 0) 

𝑚raaklyn =
𝑑𝑦

𝑑𝑥
|

(4;0)
= −1 

𝑚normaal = 1  (loodreg op raaklyn) 

∴ 𝑦 = 𝑥 − 4 

✔ Vervang koördinate in 

 

 

✔ 𝑦 = 0 

 

✔ ✔ 
𝑑𝑦

𝑑𝑥
= −1 

✔ Gradiënt normaal = 1 

✔ 𝑦 = 𝑥 − 4 

[6 punte / marks] 

 

  



Alpha Wiskunde Graad 12  MEMORANDUM Halfjaar eksamen 2019 
Alpha Mathematics Grade 12  Half year examination 2019 
 

Bladsy 7 van 11   Blaai om asseblief 
Page 7 of 11   Please turn over 

Vraag / Question 6 [22 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

6.1 𝑥-afsnitte: (𝑥 − 3)(𝑥 + 2)2 = 0 

∴ A (−2; 0) 

∴ D (3; 0) 

 

𝑦-afsnit: 𝑦 = (0 − 3)(0 + 2)2 = −12 

∴ B (0; −12) 

 

Stasionêre punte: 

𝑑

𝑑𝑥
 𝑓′(𝑥) = 0 

(𝑥 + 2)2 + 2(𝑥 − 3)(𝑥 + 2) = 0 
𝑥2 + 4𝑥 + 4 + 2𝑥2 − 2𝑥 − 12 = 0 

3𝑥2 + 2𝑥 − 8 = 0 
(𝑥 + 2)(3𝑥 − 4) = 0 

    𝑥 = −2  of  𝑥 =
4

3
 

𝑦 = (
4

3
− 3) (

4

3
+ 2)

2

= −
500

27
= −18

14

27
= −18.52 

∴ C (
4

3
; −18.52) 

 

✔ A 

✔ D 

 

 

✔ B 

 

 

✔ Afgeleide = 0 

✔ ✔ Differensieer 

 

 

✔ Vereenvoudig 

✔ 𝑥 =
4

3
 

 

✔ 𝑦 = 18.52 

[9 punte / marks] 

6.2 𝑥 = −2:  Buigpunt (𝑓′ draai op die 𝑥-as en 𝑓′(𝑥) < 0 links en regs 
van 𝑥 = −2) 

𝑥 = 3:  Lokale minimum (𝑓′ verander van ‘n negatiewe na 
positiewe teken) 

✔ 𝑥 = −2 

✔ ✔ Buigpunt 

✔ 𝑥 = 3 

✔ Lokale minimum 

[5 punte / marks] 

6.3 𝑥 = −2, 𝑥 =
4

3
 ✔ ✔ Antwoorde 

[2 punte / marks] 

6.4 𝑑2

𝑑𝑥2
[𝑓′(𝑥)] = 6𝑥 + 2 

6𝑥 + 2 = 0 

𝑥 = −
1

3
 

✔ Kry 2de afgeleide van 𝑓′ 

✔ 6𝑥 + 2 

✔ Stel gelyk aan 0 

✔ Antwoord 

[4 punte / marks] 

6.5 𝑥 ∈ ℝ;  𝑥 ≤ 3 ✔ ✔ Antwoord 

[2 punte / marks] 
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Vraag / Question 7 [14 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

7.1 𝑦-afsnit is  
2

9
. ✔ ✔ Antwoord 

[2 punte / marks] 

7.2 𝑥 ∈ ℝ; 𝑥 ≠ 3; 𝑥 ≠ −1 ✔ 𝑥 ∈ ℝ 

✔ 𝑥 ≠ 3 

✔ 𝑥 ≠ −1 

[3 punte / marks] 

7.3 (a) Geen ✔ Antwoord 

[1 punte / marks] 

7.3 (b) 𝑥 = 3 ✔ ✔ Antwoord 

[2 punte / marks] 

7.3 (c) 𝑦 = −5𝑥 ✔ ✔ Antwoord 

[2 punte / marks] 

7.4 (a) 𝑓′(𝑥) > 0 ; 𝑓′′(𝑥) < 0 ✔ ✔ Antwoorde 

[2 punte / marks] 

7.4 (b) 𝑓′(𝑥) < 0 ; 𝑓′′(𝑥) > 0 ✔ ✔ Antwoorde 

[2 punte / marks] 
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Vraag / Question 8 [18 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

8.1 Grafiek C 

 

𝑦 =
𝑥2 − 9

𝑥 + 3
=

(𝑥 − 3)(𝑥 + 3)

𝑥 + 3
= 𝑥 − 3 ; 𝑥 ≠ −3 

• 𝑥-afsnit: 𝑥 = 3 

• Verwyderbare diskontinuïteit by (−3; −6) 

✔ ✔✔ Grafiek C 

[3 punte / marks] 

8.2 Grafiek B 

 

𝑦 =
𝑥2 + 12𝑥 + 27

𝑥 − 3
=

(𝑥 + 3)(𝑥 + 9)

𝑥 − 3
 

• V/A: 𝑥 = 3 

• 𝑥-afsnitte: 𝑥 = −3 of 𝑥 = −9 

• Skuins asimptoot: 𝑦 = 𝑥 + 15 

✔ ✔✔ Grafiek B 

[3 punte / marks] 

8.3 Grafiek F 

 

𝑦 =
2𝑥2 − 3𝑥 − 9

(𝑥 + 3)2
=

(𝑥 − 3)(2𝑥 + 3)

(𝑥 + 3)2
 

• V/A: 𝑥 = −3 

• H/A: 𝑦 = 2 

• 𝑥-afsnitte: 𝑥 = 3  of  𝑥 = −
3

2
 

✔ ✔✔ Grafiek F 

[3 punte / marks] 

8.4 Grafiek G 

 

𝑦 =
2𝑥3 − 50𝑥

𝑥2 − 4
=

2𝑥(𝑥 − 5)(𝑥 + 5)

(𝑥 − 2)(𝑥 + 2)
 

• V/A: 𝑥 = ±2 

• 𝑥-afsnitte: 𝑥 = 0; 𝑥 = 5; 𝑥 = −5 

• Skuins asimptoot: 𝑦 = 2𝑥 

✔ ✔✔ Grafiek G 

[3 punte / marks] 

8.5 Grafiek E 

 

𝑦 =
−2𝑥2

𝑥2 − 4
=

−2𝑥2

(𝑥 − 2)(𝑥 + 2)
 

• V/A: 𝑥 = 2;  𝑥 = −2 

• H/A: 𝑦 = −2 

• 𝑥-afsnit: 𝑥 = 0 

✔ ✔✔ Grafiek E 

[3 punte / marks] 

8.6 Grafiek A 

 

𝑦 =
𝑥 − 4

𝑥 + 3
 

• V/A: 𝑥 = −3 

• H/A: 𝑦 = 1 

• 𝑥-afsnit: 𝑥 = 4 

• 𝑦-afsnit: 𝑦 = −
4

3
 

✔ ✔✔ Grafiek A 

[3 punte / marks] 
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Vraag / Question 9 [24 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

9.1 (a) 
𝑓(𝑥) = ∫ 𝑓′(𝑥)  𝑑𝑥 

= ∫ 24𝑥+3 ln 2  𝑑𝑥 

=
24𝑥+3 ln 2

4. ln 2
+ 𝑘 

 

Vervang 𝑦-afsnit van 3 in: 

3 =
24(0)+3

4
+ 𝑘 

𝑘 = 1 

∴ 𝑓(𝑥) =
24𝑥+3

22
+ 1 

              = 24𝑥+1 + 1 

 

 

✔ Integraal 

✔ 24𝑥+3 

✔ 4. ln 2 

 

 

✔ Vervang 𝑦-afsnit in 

✔ 𝑘 = 1 

 

✔ 𝑓(𝑥) 

✔ Korrekte vorm 

[7 punte / marks] 

9.1 (b) 𝑓′′(𝑥) = 0 
24𝑥+3. (ln 2)2. 4 = 0 

24𝑥+3 = 0 

Geen oplossing vir 𝑥. 

∴ Geen buigpunt nie. 

✔ 𝑓′′(𝑥) = 0 

✔ 24𝑥+3 

✔ (ln 2)2. 4 

✔ Geen buigpunt 

[4 punte / marks] 

9.2 (a) 25𝑥−7

5. ln 2
+ 𝑘 

✔ 25𝑥−7 

✔ ln 2 

✔ 5 

[3 punte / marks] 

9.2 (b) 5

2
ln|2𝑥| +

2

5
.
1

2
𝑥2 + 𝑘 

✔ 
5

2
 

✔ ln|2𝑥| 

✔ 
2

5
𝑥2 

✔ 
1

2
 

[4 punte / marks] 

9.2 (c) 2 log5(𝑥 − 3) + 𝑘 ✔ 5 

✔ 𝑙𝑜𝑔 

[2 punte / marks] 

9.2 (d) 
∫ 𝑒2𝑥 − 2𝑒−4𝑥  𝑑𝑥 

=
𝑒2𝑥

2
−

2𝑒−4𝑥

(−4)
+ 𝑘 

 

✔ ✔ Vereenvoudig 

✔ 
𝑒2𝑥

2
 

✔ −
2𝑒−4𝑥

(−4)
 

[4 punte / marks] 
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Vraag / Question 10 [18 punte / marks] 

NR / NO ANTWOORD / ANSWER PUNTE / MARKS 

10.1 (a) 
𝑚 =

𝑒−1 − 1

1 − 0
= 𝑒−1 − 1 

𝑦 − 1 = (𝑒−1 − 1)(𝑥 − 0) 
𝑦 = (𝑒−1 − 1)𝑥 + 1 

✔ ✔ Gradiënt bereken 

✔ Vervang in formule 

[3 punte / marks] 

10.1 (b) 
∫ (𝑒−1 − 1)𝑥 + 1 − 𝑒−𝑥

1

0

 𝑑𝑥 

= [
(𝑒−1 − 1)𝑥2

2
+ 𝑥 + 𝑒−𝑥]

0

1

 

= [
(𝑒−1 − 1)

2
+ 1 + 𝑒−1] − [𝑒0] 

=
1

2
𝑒−1 −

1

2
+ 1 + 𝑒−1 − 1 

=
3

2
𝑒−1 −

1

2
 

✔ ✔ Integraal 

 

✔ ✔✔ Integreer elke term 

 

✔ Vervang grense in 

 

✔ ✔ Vereenvoudig 

 

✔ Antwoord 

[9 punte / marks] 

10.2 
𝑉 = 𝜋 ∫ (

1

4𝑥 − 7
)  𝑑𝑥

3

2

 

= 𝜋 [
1

4
ln|4𝑥 − 7|]

2

3

 

= 𝜋 [
1

4
ln 5 −

1

4
ln 1] 

=
𝜋

4
ln 5 

✔ Vervang in formule 

 

✔ ✔ Integreer 

 

✔ Vervang grense in 

✔ Vereenvoudig 

✔ Antwoord 

[6 punte / marks] 

 

- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM - 

 


