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VRAAG 1    
 
1.1 1.1.1 lim

𝑥𝑥→0

𝑎𝑎𝑎𝑎𝑎𝑎 sin 4𝑥𝑥
𝑎𝑎𝑎𝑎𝑎𝑎 tan 5𝑥𝑥

 
 
L'Hospital se reël aangesien die toestand  0

0
 voortduur; derhalwe 

 

= lim
𝑥𝑥→0

4
√1−16𝑥𝑥2
5

1+2𝑥𝑥2

 

 

=
4
5
 

 

  (3) 
 
 1.1.2 lim

𝑥𝑥→0
√𝑥𝑥 ln 𝑥𝑥 

 

= lim
     𝑥𝑥→0

ln 𝑥𝑥
1
√𝑥𝑥

 

 
L'Hospital se reël aangesien die toestand  0

0
 voortduur; derhalwe 

 

= lim
𝑥𝑥→0

1
𝑥𝑥

− 1
2
𝑥𝑥−

3
2

 

 

= lim
𝑥𝑥→0

−
2√𝑥𝑥3

𝑥𝑥
 

 
L'Hospital se reël aangesien die toestand  0

0
 voortduur; derhalwe 

 

= lim
         𝑥𝑥→0

−3√𝑥𝑥
1
 

 
= 0 

 

  (4) 
 
1.2 𝑓𝑓(𝑥𝑥) = sec 𝑥𝑥 

 
Derhalwe is 𝑓𝑓(𝑥𝑥) kontinu by 𝑥𝑥 ≠ 𝜋𝜋

2
 en 𝑥𝑥 ≠ 3𝜋𝜋

2
 dit is [0; 𝜋𝜋

2
) en �𝜋𝜋

2
; 3𝜋𝜋
2
� 

 

  (2) 
      [9] 
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VRAAG 2 
 
2.1 𝑓𝑓(𝑥𝑥) =

𝑥𝑥 + 1
𝑥𝑥 + 2

 
 

𝑓𝑓′(𝑥𝑥) = 𝑙𝑙𝑙𝑙𝑙𝑙
ℎ→0

�

(𝑥𝑥+ℎ)+1
(𝑥𝑥+ℎ)+2

− 𝑥𝑥+1
𝑥𝑥+2

ℎ
� 

 

= 𝑙𝑙𝑙𝑙𝑙𝑙
ℎ→0

�

(𝑥𝑥+ℎ)+1
(𝑥𝑥+ℎ)+2

× 𝑥𝑥+2
𝑥𝑥+2

− 𝑥𝑥+1
𝑥𝑥+2

× (𝑥𝑥+ℎ)+2
(𝑥𝑥+ℎ)+2

ℎ
� 

 

= 𝑙𝑙𝑙𝑙𝑙𝑙
ℎ→0

�

𝑥𝑥2+𝑥𝑥ℎ+3𝑥𝑥+2ℎ+2−𝑥𝑥2−𝑥𝑥ℎ−3𝑥𝑥−ℎ−2
(𝑥𝑥+ℎ+2)(𝑥𝑥+2)

ℎ
� 

 

= 𝑙𝑙𝑙𝑙𝑙𝑙
ℎ→0

�

ℎ
(𝑥𝑥+ℎ+2)(𝑥𝑥+2)

ℎ
� 

=
1

(𝑥𝑥 + 2)2 

 

  (5) 
 
2.2 𝑦𝑦 = arc cosec 𝑥𝑥 

cosec 𝑦𝑦 = 𝑥𝑥 

−cosec 𝑦𝑦 cot 𝑦𝑦
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 1 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=  −
1

cosec 𝑦𝑦 cot 𝑦𝑦
 

= −
1

cosec 𝑥𝑥 √cosec2 𝑥𝑥 − 1
 

−
1

𝑥𝑥√𝑥𝑥2 − 1
 

 

  (3) 
 
2.3 𝑦𝑦 = cot 𝑥𝑥 

 
𝑦𝑦 =

cos 𝑥𝑥
sin 𝑥𝑥

 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
sin 𝑥𝑥 (− sin 𝑥𝑥) − cos 𝑥𝑥 (cos 𝑥𝑥)

sin2 𝑥𝑥
 

 

      =
− sin2 𝑥𝑥 − cos2 𝑥𝑥

sin2 𝑥𝑥
 

      = −
1

sin2 𝑥𝑥
 

 
      = − cosec2 𝑥𝑥 

 

  (3) 
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2.4 2.4.1 

𝑦𝑦 = �3𝑥𝑥 + �2𝑥𝑥 + √𝑥𝑥 

 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
1
2
�3𝑥𝑥 + �2𝑥𝑥 + 𝑥𝑥

1
2�
−12�

−12

× �3 + �2𝑥𝑥 + 𝑥𝑥
1
2�
−12�

× �2 +
1
2
𝑥𝑥−

1
2� 

 

 
 
 2.4.2 

𝑦𝑦 = ��
1
𝑥𝑥

+ 1�
−1

+ 1�
−1

 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= − ��
1
𝑥𝑥

+ 1�
−1

+ 1�
−2

 × �−�
1
𝑥𝑥

+ 1�
−2

�× �−
1
𝑥𝑥2
� 

 

 
 (2 × 3)    (6) 
 
2.5 𝑦𝑦 = (1 − 3𝑥𝑥)cos𝑥𝑥 

 
ln 𝑦𝑦 = cos 𝑥𝑥 ln(1 − 3𝑥𝑥) 
 
1
𝑦𝑦
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
 = cos 𝑥𝑥 ×

1
1 − 3𝑥𝑥

 × −3 − sin 𝑥𝑥 × ln(1 − 3𝑥𝑥) 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑦𝑦 �−
3 cos 𝑥𝑥
1 − 3𝑥𝑥

− sin 𝑥𝑥 ln(1 − 3𝑥𝑥)� 
 

= (1 − 3𝑥𝑥)cos𝑥𝑥 �−
3 cos 𝑥𝑥
1 − 3𝑥𝑥

− sin 𝑥𝑥 ln(1 − 3𝑥𝑥)� 

 

  (4) 
 
2.6 𝑒𝑒2𝑥𝑥+3𝑦𝑦 = 𝑥𝑥2 − 𝑙𝑙𝑙𝑙(𝑥𝑥𝑦𝑦3) 

 

𝑒𝑒2𝑥𝑥+3𝑦𝑦 �2 + 3
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
� = 2𝑥𝑥 −

1
𝑥𝑥𝑦𝑦3

�𝑦𝑦3 + 𝑥𝑥 × 3𝑦𝑦2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
� 

 

2𝑒𝑒2𝑥𝑥+3𝑦𝑦 + 3𝑒𝑒2𝑥𝑥+3𝑦𝑦
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2𝑥𝑥 −
1
𝑥𝑥
−

3
𝑦𝑦
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 

 

�3𝑒𝑒2𝑥𝑥+3𝑦𝑦 +
3
𝑦𝑦
�
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2𝑥𝑥 −
1
𝑥𝑥
− 2𝑒𝑒2𝑥𝑥+3𝑦𝑦 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
2𝑥𝑥 − 1

𝑥𝑥
− 2𝑒𝑒2𝑥𝑥+3𝑦𝑦

3𝑒𝑒2𝑥𝑥+3𝑦𝑦 + 3
𝑦𝑦

 

 

  (4) 
   [25] 
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VRAAG 3   
 
3.1 3.1.1 𝑓𝑓(𝑥𝑥) = 2𝑥𝑥3 − 𝑥𝑥2 + 5 

 
𝑓𝑓′(𝑥𝑥) = 6𝑥𝑥2 − 2𝑥𝑥 = 0 
 
2𝑥𝑥(3𝑥𝑥 − 1) = 0 
 

𝑥𝑥 = 0 𝑜𝑜𝑜𝑜 𝑥𝑥 =
1
3

 
 
Draaipunte �1

3
; 134
27
� en (0; 5)   

 

  (2) 
 
 3.1.2 𝑥𝑥 -2 -1 0 1 2 

𝑦𝑦 -15 2 5 6 17 
(EEN punt vir enige 2 korrekte antwoorde) 

 

  (2) 
 
 3.1.3   

 
 

(EEN punt vir die vorm) 
(EEN punt vir die aanduiding van die infleksiepunt op die grafiek) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (2) 

 
  

-20

-15

-10

-5

0

5

10

15

20

-3 -2 -1 0 1 2 3

y 

x 

�
1
3

;
134
27

� 

(0;5) 
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 3.1.4 𝐿𝐿𝐿𝐿𝐿𝐿 𝑥𝑥0 = −1,5 

 
𝑓𝑓(−1,5) = −4 

 
𝑓𝑓′(−1,5) = 16,5 

 

𝑥𝑥1 = −1,5 −
(−4)
16,5

 

 
= −1,257575758 

 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑥𝑥1 = −1,257575758 

 
𝑓𝑓(−1,257575758) = −0,559200824 

 
𝑓𝑓′(−1,257575758) = 12,00413223 

 

𝑥𝑥1 = −1,257575758 −
(−0,559200824)

12,00413223
 

 
= −1,21099173 

 
≈ −1,211 

 

  (4) 
 
3.2 𝑉𝑉 =

4
3
𝜋𝜋𝑟𝑟3 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
4𝜋𝜋
3

× 3𝑟𝑟2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

4𝜋𝜋𝑟𝑟2
 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
5 𝑐𝑐𝑐𝑐3/𝑠𝑠

4𝜋𝜋(10 𝑐𝑐𝑐𝑐)2 

 
= 0,004 𝑐𝑐𝑐𝑐/𝑠𝑠 

 

  (4) 
    [14] 
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VRAAG 4  
 
4.1 4.1.1 �4�

1
𝑥𝑥
− 𝑒𝑒−𝑥𝑥� cos(𝑒𝑒−𝑥𝑥 + ln 𝑥𝑥)  𝑑𝑑𝑑𝑑 

 

= 4��
1
𝑥𝑥
− 𝑒𝑒−𝑥𝑥� cos(𝑒𝑒−𝑥𝑥 + ln 𝑥𝑥)  𝑑𝑑𝑑𝑑 

 
𝑙𝑙𝑙𝑙𝑙𝑙 𝑢𝑢 = 𝑒𝑒−𝑥𝑥 + ln 𝑥𝑥 

𝑑𝑑𝑑𝑑 = �
1
𝑥𝑥
− 𝑒𝑒−𝑥𝑥� 𝑑𝑑𝑑𝑑 

 

= 4�cos 𝑢𝑢 𝑑𝑑𝑑𝑑 

 
= 4 sin(𝑒𝑒−𝑥𝑥 + ln 𝑥𝑥) + 𝐶𝐶 

 

  (3) 
 
 4.1.2 �

1
√4 − 9𝑥𝑥2

𝑑𝑑𝑑𝑑 

 

=
1
3
�

1

�4
9
− 𝑥𝑥2

𝑑𝑑𝑑𝑑 

 

=
1
3

sin−1 �
3
2
𝑥𝑥� + 𝐶𝐶 

 

  (3) 
 
 4.1.3 

�
𝑥𝑥3 + 𝑥𝑥
𝑥𝑥 − 1

 𝑑𝑑𝑑𝑑 

 

= ��𝑥𝑥2 + 𝑥𝑥 + 2 +
2

𝑥𝑥 − 1
� 𝑑𝑑𝑑𝑑 

 

=
𝑥𝑥3

3
+

𝑥𝑥2

2
+ 2𝑥𝑥+ 2 ln(𝑥𝑥 − 1)+ C 

 

  (5) 
 
 4.1.4 �sin 10𝑥𝑥 sin 7𝑥𝑥 𝑑𝑑𝑑𝑑 

 

= �
1
2

[cos 3𝑥𝑥 − cos 17𝑥𝑥] 𝑑𝑑𝑑𝑑 

 

=
1
2
�(cos 3𝑥𝑥 − cos 17𝑥𝑥) 𝑑𝑑𝑑𝑑 

 

=
1
6

sin 3𝑥𝑥−
1

34
sin 17𝑥𝑥+ 𝐶𝐶 

 

  (3) 
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 4.1.5 �

𝑥𝑥
sec 3𝑥𝑥

𝑑𝑑𝑑𝑑 

 

= �𝑥𝑥 cos3𝑥𝑥 𝑑𝑑𝑑𝑑 

 
𝑙𝑙𝑙𝑙𝑙𝑙 𝑢𝑢 = 𝑥𝑥            𝑑𝑑𝑑𝑑 = cos3𝑥𝑥 𝑑𝑑𝑑𝑑 

        𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑                𝑣𝑣 =
1
3

sin 3𝑥𝑥 

 

�𝑢𝑢𝑑𝑑𝑑𝑑 = 𝑢𝑢𝑢𝑢 −�𝑣𝑣𝑣𝑣𝑣𝑣 

 

=
𝑥𝑥
3

sin 3𝑥𝑥−
1
3
�sin 3𝑥𝑥 𝑑𝑑𝑑𝑑 

 

=
𝑥𝑥
3

sin 3𝑥𝑥 +
1
9

cos 3𝑥𝑥 + 𝐶𝐶 

 

  (4) 
 
4.2 

�
𝑥𝑥2

𝑥𝑥2 − 1
𝑑𝑑𝑑𝑑 

 

��1 +
1

𝑥𝑥2 − 1
� 𝑑𝑑𝑑𝑑 

 
𝑥𝑥2

(𝑥𝑥 + 1)(𝑥𝑥 − 1) =
𝐴𝐴

𝑥𝑥 − 1
+

𝐵𝐵
𝑥𝑥 + 1

 

 
𝑥𝑥2 = 𝐴𝐴(𝑥𝑥 + 1) + 𝐵𝐵(𝑥𝑥 − 1) 

 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑥𝑥 = −1, 𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝐵𝐵 = −
1
2
 

 

𝑥𝑥 = 1, 𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝐴𝐴 =
1
2
 

 

= �𝑑𝑑𝑑𝑑 +
1
2
�

1
𝑥𝑥 − 1

𝑑𝑑𝑑𝑑 −
1
2
�

1
𝑥𝑥 + 1

𝑑𝑑𝑑𝑑 

 

= 𝑥𝑥 +
1
2

ln(𝑥𝑥 − 1)−
1
2

ln(𝑥𝑥 + 1)+ 𝐶𝐶 

 

  (6) 
   [24] 
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VRAAG 5  
 
5.1 

� 𝑒𝑒−𝑠𝑠𝑠𝑠. 𝑓𝑓(𝑡𝑡)𝑑𝑑𝑑𝑑
∞

0
 

 

= −5� 𝑒𝑒−𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑
∞

0
 

 

= −5 �−
𝑒𝑒−𝑠𝑠𝑠𝑠

𝑠𝑠
�
0

∞

 

 

= −5�0 +
1
𝑠𝑠
� 

 

=
−5
𝑠𝑠
 

 

  (4) 
 
5.2 5.2.1 3𝑥𝑥2 = 6𝑥𝑥 

 
3𝑥𝑥2 − 6𝑥𝑥 = 0 
 
3𝑥𝑥(𝑥𝑥 − 2) = 0 
 
𝑥𝑥 = 0 𝑜𝑜𝑜𝑜 𝑥𝑥 = 2 
 
Derhalwe is die koördinate van die snypunt (0; 0) en (2; 12) 

 

  (2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5.2.2 

 

 

  

  (EEN punt vir aanduiding van ingeslote oppervlakte) 
(EEN punt vir aanduiding van die vertikaal of vertikale strook) 

 
  (2) 

  

-25

-20

-15

-10

-5

0

5

10

15

20

25

30

-4 -3 -2 -1 0 1 2 3 4

y 

x 

𝑦𝑦 = 3𝑥𝑥2 

𝑥𝑥 =
𝑦𝑦
6
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 5.2.3 

𝐴𝐴𝑥𝑥 = � (𝑦𝑦1 − 𝑦𝑦2)
𝑏𝑏

𝑎𝑎
𝑑𝑑𝑑𝑑 

 

= � (6𝑥𝑥 − 3𝑥𝑥2) 𝑑𝑑𝑑𝑑
2

0
 

 
= [3𝑥𝑥2 − 𝑥𝑥3]20 
 
= 4 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑒𝑒𝑒𝑒𝑒𝑒2 

 

  (3) 
 
 5.2.4 

𝑉𝑉𝑥𝑥 = � �𝑦𝑦21 − 𝑦𝑦22� 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎
 

 

= � (36𝑥𝑥2 − 9𝑥𝑥4)
2

0
𝑑𝑑𝑑𝑑 

 

= �12𝑥𝑥3 +
9
5
𝑥𝑥5�

2

0
 

 
= 38,4 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑒𝑒𝑒𝑒𝑒𝑒3 

 

  (4) 
 
5.3 (𝑑𝑑)𝑦𝑦 = 𝑟𝑟2𝐴𝐴 

 
(𝑑𝑑)𝑦𝑦 = 𝑟𝑟2 𝑑𝑑𝑑𝑑 
 
(𝑑𝑑)𝑦𝑦 = 𝑥𝑥2 𝑏𝑏 𝑑𝑑𝑑𝑑 
 

= 𝑏𝑏� 𝑥𝑥2 𝑑𝑑𝑑𝑑
𝑎𝑎
2

−𝑎𝑎2

 

= 𝑏𝑏𝑎𝑎2 �−
𝑥𝑥3

3
�
−𝑎𝑎2

𝑎𝑎
2

 

 

= 𝑏𝑏 �
𝑎𝑎3

12
� 

 

=
𝑎𝑎2𝐴𝐴
12
 

 

  (4) 
    [19] 
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VRAAG 6   
 
6.1 (3𝑦𝑦2 + 2) cos 𝑥𝑥𝑥𝑥𝑥𝑥 − 6𝑦𝑦 sin 𝑥𝑥 𝑑𝑑𝑑𝑑 = 0 

 
6𝑦𝑦

3𝑦𝑦2 + 2
𝑑𝑑𝑑𝑑 = cot 𝑥𝑥 𝑑𝑑𝑑𝑑 

 
ln(3𝑦𝑦2 + 2) = ln(sin 𝑥𝑥) + 𝐶𝐶 

 

  (3) 
 
6.2 𝑑𝑑2𝑦𝑦

𝑑𝑑𝑥𝑥2
= 3𝑥𝑥2 − 2𝑥𝑥 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑥𝑥3−𝑥𝑥2 + 𝐴𝐴 
 
𝐴𝐴 = −1 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑥𝑥3−𝑥𝑥2 − 1 
 

𝑦𝑦 =
1
4
𝑥𝑥4 −

1
3
𝑥𝑥3 − 𝑥𝑥 + 𝐵𝐵 

 

𝐵𝐵 =
25
12
 

 

𝑦𝑦 =
1
4
𝑥𝑥4 −

1
3
𝑥𝑥3 − 𝑥𝑥 +

25
12
 

 

  (6) 
      [9] 
 

TOTAAL:  100 
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