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MEMORANDUM 

 
 
 
 
 
Junie/ June 2024 Tyd/ Time: 3 uur/hours 
Graad/ Grade 12 Totaal/ Total: 200 PUNTE/ MARKS 
 
 

VRAAG/QUESTION 1 [30 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 

1.11 A B C D 

1.12 A B C D 

1.13 A B C D 

1.14 A B C D 

1.15 A B C D 

-WISKUNDE/ 
MATHEMATICS 



Alpha-wiskunde/ Maths gr12  Memorandum Junie/ June 2024 

 2    
 

 

VRAAG/QUESTION 2 [20 PUNTE/MARKS] 

2.1a 
 

         ✔          ✔ 

𝑝 = 2cis ൬
2𝜋

3
൰ 

         ✔           ✔ 

𝑘 = 2cis ቀ−
𝜋

4
ቁ 

 
1: 2 

1: 
ଶగ

ଷ
 

1: 2 
1: −

గ

ସ
 

[4] 
2.1b             ✔         ✔ 

𝑝. 𝑘 = 4cis ൬
5𝜋

12
൰ 

1: 4 

1: 
ହగ

ଵଶ
 

[2] 
2.1c            ✔        ✔ 

𝑝ଷ = 8cis(2𝜋) 
1: 8 
1: 2𝜋 

[2] 
2.1d 𝑝ଷ = 8൫cos(2𝜋) + 𝑖sin(2𝜋)൯✔ 

= 8 + 0𝑖 
∴ 𝑎 = 8✔  en/and 𝑏 = 0✔ 

1: 8൫cos(2𝜋) + 𝑖sin(2𝜋)൯ 
 
1: 𝑎 = 8   
1: 𝑏 = 0 

[3] 
2.2a 𝑚(𝑖) = 𝑖ସ + 𝑖ଷ − 5𝑖ଶ + 𝑖 − 6✔ 

= 1 − 𝑖 + 5 + 𝑖 − 6✔ 
= 0✔ 

1:Vervang/Substitute 
1:Vereenvoudig/Simplify 
1≔0 

[3] 
2.2b 𝑥ସ + 𝑥ଷ − 5𝑥ଶ + 𝑥 − 6 

𝑥ଶ + 1 
= 𝑥ଶ + 𝑥 − 6✔ 

∴ 𝑚(𝑥) = (𝑥ଶ + 1 )(𝑥ଶ + 𝑥 − 6)✔ 
 
              ✔        ✔        ✔        ✔ 
= (𝑥 + 𝑖)(𝑥 − 𝑖)(𝑥 + 3)(𝑥 − 2) 
 

 
1:Langdeling/Long division 
1:Faktore/Factors (𝑥ଶ + 1 ) 
en/and (𝑥ଶ + 𝑥 − 6) 
 
4:Faktore/Factors 

 
[6] 
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VRAAG/QUESTION 3 [ 17 PUNTE/MARKS] 

3.1 
 

ቚ
𝑎 −2

−1 𝑎
ቚ = 𝑎ଶ − 2✔ 

     ✔ 

ቚ
5 −2

−4 𝑎
ቚ = 5𝑎 − 8✔ 

              ✔ 

∴
5𝑎 − 8

𝑎ଶ − 2
= 1✔ 

          ✔ 
𝑎 = 2 of/or 𝑎 = 3✔ 

1: 𝑎ଶ − 2 
 
1: Matriks/Matrix 
1: 5𝑎 − 8 
 
1: Toon/Show Cramer 
1: = 1 
 
1: 𝑎 = 2 
1: 𝑎 = 3 

[7] 
3.2a    ✔ 

0 = 2𝑥 − 1 − 1 
∴ 𝑥 = 1✔ 

1:= 0 
1:Antwoord/Answer 

[2] 
3.2b 2𝑥 − 1 − 1 = 𝑥✔ 

 
∴ 𝑥 = 2✔ 
 
∴ 𝐴(2; 2)✔ 

1:Vergelykings 
gelyk/Equations equal 
1: 𝑥 = 2 
 
1: 𝐴(2; 2) 

[3] 
3.2c         ✔     ✔ 

𝐷 ൬
1

2
; −1൰ 

1:
ଵ

ଶ
 

1:−1 
[2] 

3.2d |2𝑥 − 1| < 4 
∴ −5 < 2𝑥 − 1 < 5✔ 
             ✔     ✔ 
∴ −2 < 𝑥 < 3 

 
1:Vereenvoudig/Simplify 
1: 𝑥 > −2 
1: 𝑥 < 3 

[3] 
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VRAAG/QUESTION 4 [15 PUNTE/MARKS] 

4.1 
 

𝑓(−3) = bgcos൫𝑒ଶ(ିଷ)ାହ൯  of/or  arccos൫𝑒ଶ(ିଷ)ାହ൯  ✔   
= 1,19✔ 

1:Vervang/Substitute 
1: Antwoord/Answer 

[2] 
4.2 𝑒௫ = 𝑒ଶ௫ − 12✔ 

(𝑒௫ − 4)(𝑒௫ + 3) = 0✔ 
∴ 𝑒௫ = 4 ✔ of/or  𝑒௫ = −3 
𝑥 = ln4 ✔            geen oplossing/no solution✔ 
𝑥 = 1,39 ✔  

1:Vereenvoudig/Simplify 
1:Faktore/Factors 
1: 𝑒௫ = 4   
1: 𝑥 = ln4               
1: 𝑥 = 1,39   
1: 𝑒௫ = −3 geen oplossing/ 
   no solution 

[6] 
4.3 

𝑥 =
𝑒ଷ௬

2
+ 1✔ 

∴ 2(𝑥 − 1) = 𝑒ଷ௬✔ 
∴ 3𝑦 = ln(2𝑥 − 2)✔ 

∴ 𝑦 =
1

3
ln(2𝑥 − 2)✔ 

1:Ruil 𝑥en 𝑦/Swop 𝑥 and 𝑦 
 
1:Vereenvoudig/Simplify 
1: Vereenvoudig/Simplify 
 
1: Antwoord/Answer 

[4] 
4.4  

 
                                                   ✔ 
 
                    ✔ 
 
                           ✔ 

1:Asimptoot/Asymptote 𝑥 = 1 
 
1:𝑥 = 2 
 
1:Vorm/Form 
 
 
 
 

 
[3] 
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VRAAG/QUESTION 5 [15 PUNTE/MARKS] 

5.1 ቀ
10
𝑟

ቁ (𝑥ଵ଴ି௥)(2𝑥ିଶ)௥✔ 

∴ 𝑥ଵ଴ି௥ . 𝑥ିଶ௥ = 𝑥ିଶ✔ 
∴ 𝑟 = 4✔ 
 

∴ ቀ
10
4

ቁ (𝑥଺)(2𝑥ିଶ)ସ✔ 

= 210𝑥଺. 16𝑥ି଼✔ 
= 3360𝑥ିଶ 
Koëffisiënt is/Coefficient is 3360✔ 

1:Formule/Formula 
1:Vergelyking/Equation 
1: 𝑟 = 4 
 
 
1: Formule/Formula 
 
1:Vereenvoudig/Simplify 
 
1:Antwoord/Answer 

[6] 
5.2 Stel/Set 𝑛 = 1:  LK/LHS  =

ଵ

ଶ
 RK/RHS=

ଵ

ଶ
  

∴ Die bewering is waar as/The statement is true for 𝑛 = 1✔ 
 
Aanvaar die bewering is waar vir/Accept the statement is true 

for 𝑛 = 𝑘:  
ଵ

ଵ.ଶ
+

ଵ

ଶ.ଷ
+

ଵ

ଷ.ସ
+ ⋯ +

ଵ

௞(௞ାଵ)
=

௞

௞ାଵ
 ✔ 

 
Beskou nou/Consider 𝑛 = 𝑘 + 1: 

LK/LHS =
௞

௞ାଵ
✔+

ଵ

(௞ାଵ)(௞ାଶ)
✔       

              =
௞(௞ାଶ)ାଵ

(௞ାଵ)(௞ାଶ)
✔ 

                   =
𝑘 + 1

𝑘 + 2
✔ 

 

RK/RHS  =
௞ାଵ

௞ାଶ
✔ 

                 
Volgens die beginsel van wiskundige induksie is die bewering 
dus waar vir alle 𝑛 ∈ ℕ /By the principle of mathematical 
induction, the statement is true for all 𝑛 ∈ ℕ ✔✔ 

1: Bewys n = 1/Prove n = 1 
 
 
1: Aanvaar/Accept 𝑛 = 𝑘 
 
 
 
 
1: Vervang/Substitute 
1: (𝑘 + 1)de term/ 
     (𝑘 + 1)th term 
2: Vereenoudig LK/ 
    Simplify LHS 
 
1: RK vervang/ 
    RHS Substitute 
 
2: Afleiding/Deduction 

                             
 

    [9] 
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VRAAG/QUESTION 6 [17 PUNTE/MARKS] 

6.1a PT= 2 ቀ
గ

ଷ
ቁ =

ଶగ

ଷ
✔ 

Omtrek/Circumfrence = 4 +
ଶగ

ଷ
✔ 

1:PT 
1:Antwoord/Answer 

[2] 
6.1b Opp/Area CPT =

ଵ

ଶ
. 2ଶ ቀ

గ

ଷ
ቁ✔ 

                               =
2𝜋

3
✔ 

1: Formule/Formula 
 
1: Antwoord/Answer 

[2] 
6.1c Opp/Area =

ଵ

ଶ
. 4ଶsin ቀ

గ

ଷ
ቁ✔ 

                     = 4√3✔ 
 
∴ Opp/Area PABT = 4√3 −

ଶగ

ଷ
✔ 

                                      = 4,83✔ 

1: Formule/Formula 
1: Antwoord/Answer 
 
 
1: Opp/Area 
1: Antwoord/Answer 

[4] 
6.2a |𝒂| = ඥ2ଶ + (−1)ଶ + (−2)ଶ✔ 

= 3✔ 
 
∴ Eenheidsvektor/Unit vector: 

ଶ

ଷ
𝑖 −

ଵ

ଷ
𝑗 −

ଶ

ଷ
𝑘✔ 

1: Formule/Formula 
1: Antwoord/Answer 
 
 
1: Antwoord/Answer 

[3] 
6.2b 𝛾 = bgcos ቀ−

ଶ

ଷ
ቁ  of/or  𝛾 = arccos ቀ−

ଶ

ଷ
ቁ  ✔ 

    = 2,30✔  

1: Formule/Formula 
 
1: Antwoord/Answer 

[2] 
6.2c 

อ
𝑖 𝑗 𝑘
2 −1 −2
1 1 0

อ✔ 

= 𝑖(0 + 2) − 𝑗(0 + 2) + 𝑘(2 + 1)✔ 
= 2𝑖 − 2𝑗 + 3𝑘✔ 
 
En/And  −2𝑖 + 2𝑗 − 3𝑘✔ 

1: Formule/Formula 
 
1:Vereenvoudig/Simplify 
 
1: Antwoord/Answer 
 
1: Antwoord/Answer 

[4] 
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 VRAAG/QUESTION 7 [14 PUNTE/MARKS] 

7.1 

   

 
1:𝑦 = 𝜋 
1:𝑦 = 0 

1:𝑥 =
ଷగ

ସ
 

1:Vorm/Form 
 
 

[4] 
7.2a 𝑓ᇱ(𝑥) = cos ቀ𝑥 −

𝜋

6
ቁ✔ 

                                ✔ 

𝑓′′(𝑥) = −sin ቀ𝑥 −
𝜋

6
ቁ = 0✔ 

∴ 𝑥 =
𝜋

6
✔ 

Buigpunt/Point of inflection: ቀ
గ

଺
; 0ቁ✔ 

1:𝑓′(𝑥) 
 
1:𝑓′′(𝑥) 
1:= 0 
 
1: 𝑥 =

గ

଺
 

1: ቀ
గ

଺
; 0ቁ 

 
[5] 

7.2b Stel/Let 𝑥 = 0: 

𝑓ᇱᇱ(0)✔ = −sin ቀ0 −
𝜋

6
ቁ 

                =
1

2
> 0✔ 

Stel/Let 𝑥 =
గ

ଷ
 

𝑓ᇱᇱ ቀ
𝜋

3
ቁ✔ = −sin ቀ

𝜋

3
−

𝜋

6
ቁ 

                =
−1

2
< 0✔ 

 

𝑓ᇱᇱ(0) > 0 en/and 𝑓ᇱᇱ ቀ
గ

ଷ
ቁ < 0  ∴ ቀ

గ

଺
; 0ቁ is ‘n buigpunt/point of 

inflection✔ 

1: 𝑓ᇱᇱ(0) 

1: 
ଵ

ଶ
> 0 

 
 
 

1: 𝑓ᇱᇱ ቀ
గ

ଷ
ቁ 

1: −
ଵ

ଶ
< 0 

 
 
 
1:Afleiding/Deduction 

[5] 
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VRAAG/QUESTION 8 [17 PUNTE/MARKS] 

8.1a 

 

 
2: Een voorbeeld van ‘n 
sprongdiskontinuïteit/One 
example of a jump 
discontinuity 

 
 
 
 
 

[2] 
8.1b 

 

 

 
2x2:Twee verskillende 
voorbeelde van ‘n 
verwyderbare 
diskontinuïteit/Two 
different examples of a 
removable discontinuity 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[4] 
8.1c 

 

 
2:Een voorbeeld van ‘n 
kontinue funksie wat nie 
differensieerbaar is 
nie/One example of a 
continuous, but non-
differentiable function 
 

 
[2] 
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8.2a                                           

𝑓ᇱ(𝑥) = 3 tanଶ(𝑥ଶ)✔ . secଶ(𝑥ଶ)✔ 2𝑥✔+
1

7
𝑥ିଶ✔ 

1: 3 tanଶ(𝑥ଶ) 
1: secଶ(𝑥ଶ) 
1: 2𝑥 

1: 
ଵ

଻
𝑥ିଶ 

[4] 
8.2b  

𝑑𝑦

𝑑𝑥
=

2✔
1 + 4𝑥ଶ✔

+
cos𝑥✔

sin𝑥✔. ln10✔
 

1:2 

1:
ଵ

ଵାସ௫మ
 

1:cos𝑥 

1:
ଵ

ୱ୧୬௫
 

1:
ଵ

୪୬ଵ଴
 

[5] 
 

VRAAG/QUESTION 9 [18 PUNTE/MARKS] 

9.1a 𝑥 < 0✔  of/or  𝑥 > 2✔ 1: 𝑥 < 0 
1: 𝑥 > 2 

[2] 
9.1b          ✔    ✔     

0 < 𝑥 < 2 
1:𝑥 > 0 
1:𝑥 < 2 

[2] 
9.1c 𝑥 = 0✔  of/or 𝑥 = 2✔ 1: 𝑥 = 0 

1: 𝑥 = 2 
[2] 

9.2a     ✔   ✔           ✔       ✔       ✔  

𝑒௬.
𝑑𝑦

𝑑𝑥
. √𝑥 + 𝑒௬.

1

2
𝑥ି

ଵ
ଶ = 2𝑒𝑦.

𝑑𝑦

𝑑𝑥
 ✔ 

 
 
 

𝑑𝑦

𝑑𝑥
=

−𝑒௬.
1
2

. 𝑥ି
ଵ
ଶ✔

𝑒௬√𝑥 − 2𝑒𝑦✔
 

1:𝑒௬ 

1:
ௗ௬

ௗ௫
 

1:Produkreël/Product rule 

1:
ଵ

ଶ
𝑥ି

భ

మ  

1:2𝑒𝑦 

1:
ௗ௬

ௗ௫
  

1: −𝑒௬.
ଵ

ଶ
. 𝑥ି

భ

మ 

1: 𝑒௬√𝑥 − 2𝑒𝑦 
[8] 

9.2b 

𝑚 =
−𝑒.

1
2

. 1

𝑒 − 2𝑒
✔ 

=
1

2
✔ 

∴ 𝑦 − 1 =
1

2
(𝑥 − 1)✔ 

∴ 𝑦 =
𝑥

2
+

1

2
✔ 

 
1:Vervanging/Substitution 
 
1:Antwoord/Answer 
 
1:Vergelyking/ Equation 
 
1: Antwoord/Answer 

[4] 
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VRAAG/QUESTION 10 [19 PUNTE/MARKS] 

 
10.1a 

✔Vertikaal/Vertical: 𝑥 = 0✔ 
 
✔Horisontaal/Horizontal: 𝑦 = 1✔ 

1: Vertikaal/Vertical 
1: 𝑥 = 0 
1: Horisontaal/Horizontal 
1: 𝑦 = 1 

[4] 
10.1b 

 
𝑥ଶ + 𝑥 + 1

𝑥ଶ
= 1✔ 

∴ 𝑥ଶ + 𝑥 + 1 = 𝑥ଶ✔ 
∴ 𝑥 = −1✔ 

1: = 1 
 
1:Vereenvoudig/Simplify 
1:Antwoord/Answer 

[3] 
10.1c 𝑓 styg as 𝑓ᇱ(𝑥) > 0                              

𝑓ᇱ(𝑥) =
(2𝑥 + 1)𝑥ଶ − (𝑥ଶ + 𝑥 + 1)(2𝑥)

𝑥ସ
✔ > 0 

∴ 𝑥ଶ + 2𝑥 < 0✔ 
 
∴ −2 < 𝑥 < 0✔✔ 

 
1:𝑓′(𝑥) 
 
1:Vereenvoudig/Simplify 
 
1:𝑥 > −2 
1:𝑥 < 0 

[4] 
10.2a  

𝑑𝑦

𝑑𝑥
= 2ଷ௫ିଵ✔. 3✔ln2✔+

1

𝑥 + 1
✔ 

 

1: 2ଷ௫ିଵ 
1: 3 
1: ln2 

1: 
ଵ

௫ାଵ
 

[4] 
10.2b Stel/Let ℎ(𝑥) = 2ଷ௫ିଵ + ln(𝑥 + 1) − ln2✔ 

 

∴ 𝑥௡ାଵ = 𝑥௡ −
2ଷ௫೙ିଵ + ln(𝑥௡ + 1) − ln2

2ଷ௫೙ିଵ. 3ln2 +
1

𝑥௡ + 1

✔ 

 
∴ 𝑥 ≈ 0,09187✔✔ 
 

1:ℎ(𝑥) = 𝑓(𝑥) − 𝑔(𝑥) 
 
 
1:Newton 
 
 
2:Antwoord/Answer 

[4] 
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VRAAG/QUESTION 11 [18 PUNTE/MARKS] 

 
11.1a 

 
5଻௫✔

7✔ln5✔
−

𝑒ଶ௫✔
2✔

+ 𝑘 

1:5଻௫ 
1:7 
1:ln5 
1:𝑒ଶ௫ 

1:
ଵ

ଶ
 

[5] 
11.1b  

−
3✔(4𝑥 − 1)ିଵ✔

4✔
+ ln(𝑥 + 1)✔+ 𝑘 

1:−3 

1:
ଵ

ସ
 

1:(4𝑥 − 1)ିଵ 
1: ln(𝑥 + 1) 

[4] 
11.1c  

𝑒. bgtan𝑥✔− 2𝑥
భ

మ✔+ 𝑥ln5✔ + 𝑘  of/or  𝑒. arctan𝑥 − 2𝑥
భ

మ + 𝑥ln5 +
𝑐   

1: 𝑒. bgtan𝑥 of/or  
    𝑒. arctan𝑥 

1: 𝑥
భ

మ 
1: 𝑥ln5 

[3] 
11.2 Vol= 𝜋 ∫ ൫√𝑥 + 𝜋൯

ଶ
𝑑𝑥

଴

௣
✔ 

 

= 𝜋 න(𝑥 + 𝜋)𝑑𝑥

଴

௣

✔ 

 

= 𝜋 ቈ
𝑥ଶ

2
+ 𝜋𝑥቉ቤ

௣

଴

✔ 

 

= 𝜋 ቈ0 − ቆ
𝑝ଶ

2
+ 𝑝𝜋ቇ቉✔ 

 

= −
𝑝ଶ𝜋

2
− 𝑝𝜋ଶ✔✔ 

1:Formule/Formula 
 
 
1:Vereenvoudig/Simplify 
 
 
 
1:Integreer/Integrate 
 
 
 
1:Vervang/Substitute 
 
 
 
2:Antwoord/Answer 

[6] 
 


