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QUESTION 1 
 
1.1 

𝑦𝑦 = lim
𝑥𝑥→∞

ln[ln(𝑥𝑥2 + 1)]
𝑥𝑥

      
∞
∞

 
 

= lim
𝑥𝑥→∞

2𝑥𝑥
ln(𝑥𝑥2 + 1)           

∞
∞

 

 

= lim
𝑥𝑥→∞

𝑥𝑥2 + 1   
𝑥𝑥

        
∞
∞

    
 
 

=   lim
𝑥𝑥→∞

2𝑥𝑥   
1

                  
 
= ∞                                  

 

  (4) 
 
1.2 

𝑦𝑦 = lim
𝑥𝑥→0

𝑥𝑥3

𝑒𝑒𝑥𝑥 − 𝑥𝑥 − 1
2
𝑥𝑥2 − 1

        
0
0

 

 

= lim
𝑥𝑥→0

3𝑥𝑥2  
𝑒𝑒𝑥𝑥 − 1 − 𝑥𝑥 

        
0
0

  
 

= lim
𝑥𝑥→0

6𝑥𝑥 
𝑒𝑒𝑥𝑥 − 1  

               
0
0

   
 

= lim
𝑥𝑥→0

6  
𝑒𝑒𝑥𝑥  

                            
 
= 6                                        
 

 

  (4) 
    [8] 

 
 
QUESTION 2 
 
2.1 𝑦𝑦 = 𝑎𝑎𝑎𝑎𝑎𝑎 tan 𝑥𝑥 

tan𝑦𝑦 = 𝑥𝑥 

sec2 𝑦𝑦
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 1 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
1

sec2 𝑥𝑥
 

=
1

1 + tan2 𝑥𝑥
 

=
1

1 + 𝑥𝑥2
 

 

  (3) 
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2.2 𝑦𝑦 = 𝜋𝜋log𝜋𝜋 cot𝑥𝑥 

 
𝑦𝑦 = cot 𝑥𝑥 
 
=

cos 𝑥𝑥
sin 𝑥𝑥

 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
sin 𝑥𝑥 × − sin 𝑥𝑥− cos 𝑥𝑥 × cos 𝑥𝑥

sin2 𝑥𝑥
 

 
 

=
−1

sin2 𝑥𝑥
 

 
= − cosec2 𝑥𝑥 

 

  (4) 
 
2.3 2.3.1 𝑦𝑦 = tan(𝑥𝑥3 ln2 𝑥𝑥) 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= sec2(𝑥𝑥3 ln2 𝑥𝑥)× �3𝑥𝑥2 × ln2 𝑥𝑥+ 𝑥𝑥3 × 2 ln 𝑥𝑥 ×
1
𝑥𝑥
� 

 

  (3) 
 
 2.3.2 

𝑦𝑦 =
�ln(2𝑥𝑥 + 3)

4√3𝑥𝑥 − 1
 

 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑 =                                                                                                                                  

4√3𝑥𝑥 − 1 × 1
2

× [ln(2𝑥𝑥 + 3)]−
1
2 × 1

2𝑥𝑥+3
× 2− ��ln(2𝑥𝑥 + 3) × 4 × 1

2
(3𝑥𝑥 − 1)−

1
2 × 3�

�4√3𝑥𝑥 − 1�
2  

 

  (4) 
 
2.4 𝑦𝑦 = (1 + sin−1 𝑥𝑥)ln cos𝑥𝑥 

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

1
1 + sin−1 𝑥𝑥

×
1

√1 − 𝑥𝑥2
+ ln(1 + sin−1 𝑥𝑥) ×

1
cos 𝑥𝑥

× − sin 𝑥𝑥 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑦𝑦 �
ln cos 𝑥𝑥

(1 + sin−1 𝑥𝑥)�√1− 𝑥𝑥2�
− tan 𝑥𝑥. ln(1 + sin−1 𝑥𝑥)� 

 

= (1 + sin−1 𝑥𝑥)ln cos𝑥𝑥 �
ln cos 𝑥𝑥

(1 + sin−1 𝑥𝑥)�√1 − 𝑥𝑥2�
− tan 𝑥𝑥. ln(1 + sin−1 𝑥𝑥)� 

 

  (4) 
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2.5 2𝑥𝑥 − 3𝑦𝑦

𝑥𝑥 + 𝑦𝑦
= 2𝑥𝑥 + 𝑦𝑦2 

 
2𝑥𝑥 − 3𝑦𝑦 = (𝑥𝑥 + 𝑦𝑦)(2𝑥𝑥 + 𝑦𝑦2) 
 
2𝑥𝑥 − 3𝑦𝑦 = 2𝑥𝑥2 + 2𝑥𝑥𝑥𝑥 + 𝑥𝑥𝑦𝑦2 + 𝑦𝑦3 
 

2 − 3
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
 = 4𝑥𝑥 + 2𝑦𝑦 + 2𝑥𝑥

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 𝑦𝑦2 + 2𝑥𝑥𝑥𝑥
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 3𝑦𝑦2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
 

 

3𝑦𝑦2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 2𝑥𝑥𝑥𝑥
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 2𝑥𝑥
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 3
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2 − 4𝑥𝑥 − 2𝑦𝑦 − 𝑦𝑦2 
 

(3𝑦𝑦2 + 2𝑥𝑥𝑥𝑥 + 2𝑥𝑥 + 3)
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2 − 4𝑥𝑥 − 2𝑦𝑦 − 𝑦𝑦2 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
2 − 4𝑥𝑥 − 2𝑦𝑦 − 𝑦𝑦2

3𝑦𝑦2 + 2𝑥𝑥𝑥𝑥 + 2𝑥𝑥 + 3
 

 

  (5) 
  [23] 

 
 
QUESTION 3 
 
3.1 3.1.1 𝑓𝑓(𝑥𝑥) = 3𝑥𝑥3 + 5𝑥𝑥2 − 7𝑥𝑥 − 5 

 
𝑓𝑓′(𝑥𝑥) = 9𝑥𝑥2 + 10𝑥𝑥 − 7 = 0 
 

=
−(10) ± �(10)2 − 4(9)(−7)

2(9)  

 
𝑥𝑥 = −1,598      𝑜𝑜𝑜𝑜  𝑥𝑥 = 0,487 
 
𝑦𝑦 =  6,712     𝑦𝑦 =  −6,877 
 
Thus, the coordinates of the turning points are (−1,598;  6,712) and 
(0,487; −6,877)  

 

  (3) 
 
 3.1.2 𝑥𝑥 −3 −2 −1 0 1 2 

𝑦𝑦 −20 5 4 −5 −4 25 
 
1 mark each for any 3 correct answers 

 

  (3) 
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 3.1.3 

 
 
 = 1 mark for the shape 
 = 1 mark for the indication of the turning points on the graph 

 

  (2) 
 
 3.1.4 𝐿𝐿𝐿𝐿𝐿𝐿 𝑥𝑥0 = −0,5 

 
𝑓𝑓(−0,5) = −0,625 
 
𝑓𝑓′(−0,5) = −9,75 
 

𝑥𝑥1 = −0,5 −
−0,625
−9,75

 

 
= −0,564 

 

  (3) 
 
3.2 Because of similar triangles we have, 

𝑟𝑟
ℎ

=
10
30

 

∴  𝑟𝑟 =
ℎ
3
 

𝑉𝑉 =
1
3
𝜋𝜋𝑟𝑟2ℎ 

=
1
3
𝜋𝜋 �

ℎ
3
�
2

ℎ 

=
𝜋𝜋ℎ3

27
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
𝜋𝜋ℎ2

9
𝑑𝑑ℎ
𝑑𝑑𝑑𝑑
 

10𝑐𝑐𝑐𝑐3/𝑠𝑠 =
𝜋𝜋(4𝑐𝑐𝑐𝑐)2

9
𝑑𝑑ℎ
𝑑𝑑𝑑𝑑
 

𝑑𝑑ℎ
𝑑𝑑𝑑𝑑

=
90

16𝜋𝜋
𝑐𝑐𝑐𝑐/𝑠𝑠 

= 1,790𝑐𝑐𝑐𝑐/𝑠𝑠 

 

  (5) 
   [15] 

 

(-1.598; 6,712)

(0,487; -6,877)

1; 

y = 3x3 + 5x2 - 7x - 5

-25

-20

-15

-10

-5

0

5

10

15

20

25

30

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

x-
ax

is 

y-axis
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QUESTION 4 
 
4.1 4.1.1 

�
sin �1

𝑥𝑥
�

𝑥𝑥2
𝑑𝑑𝑑𝑑 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑢𝑢 =
1
𝑥𝑥

 

𝑑𝑑𝑑𝑑 = −
1
𝑥𝑥2
𝑑𝑑𝑑𝑑 

−𝑑𝑑𝑑𝑑 =
1
𝑥𝑥2
𝑑𝑑𝑑𝑑 

 

= −� sin𝑢𝑢 𝑑𝑑𝑑𝑑 

 
= cos𝑢𝑢 + 𝐶𝐶 

 

= cos �
1
𝑥𝑥
� + 𝐶𝐶 

 

 

  (3) 
 
 4.1.2 

�
2𝑥𝑥3 − 11𝑥𝑥2 − 9𝑥𝑥 + 10

2𝑥𝑥 − 1
𝑑𝑑𝑑𝑑 

 

= ��𝑥𝑥2 − 5𝑥𝑥 − 7 +
3

2𝑥𝑥 − 1
� 𝑑𝑑𝑑𝑑 

 

=
1
3
𝑥𝑥3−

5
2
𝑥𝑥2− 7𝑥𝑥+

3
2

ln(2𝑥𝑥 − 1)+ 𝐶𝐶 

 

  (5) 
 
 4.1.3 �𝑥𝑥2𝑒𝑒5𝑥𝑥 𝑑𝑑𝑑𝑑 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑓𝑓(𝑥𝑥) = x2             𝑔𝑔′(𝑥𝑥) = 𝑒𝑒5𝑥𝑥 𝑑𝑑𝑑𝑑 

𝑓𝑓′(𝑥𝑥) = 2𝑥𝑥               𝑔𝑔(𝑥𝑥) =
1
5
𝑒𝑒5𝑥𝑥 

 

�𝑥𝑥2𝑒𝑒5𝑥𝑥 𝑑𝑑𝑑𝑑 =
𝑥𝑥2𝑒𝑒5𝑥𝑥

5
−

2
5
�𝑥𝑥𝑥𝑥5𝑥𝑥 𝑑𝑑𝑑𝑑 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑓𝑓(𝑥𝑥) = 𝑥𝑥             𝑔𝑔′(𝑥𝑥) = 𝑒𝑒5𝑥𝑥 𝑑𝑑𝑑𝑑 

𝑓𝑓′(𝑥𝑥) = 1               𝑔𝑔(𝑥𝑥) =
1
5
𝑒𝑒5𝑥𝑥 

=
𝑥𝑥2𝑒𝑒5𝑥𝑥

5
−

2
5
�
𝑥𝑥𝑒𝑒5𝑥𝑥

5
−

1
5
�𝑒𝑒5𝑥𝑥 𝑑𝑑𝑑𝑑� 

 

=
𝑥𝑥2𝑒𝑒5𝑥𝑥

5
−

2𝑥𝑥𝑒𝑒5𝑥𝑥

25
+

2
125

𝑒𝑒5𝑥𝑥+ 𝐶𝐶 

 

  (7) 
 
 
 

ALTERNATIVE 

I = �
sin �1

𝑥𝑥
�

𝑥𝑥2
𝑑𝑑𝑑𝑑 

d
dx

cos �
1
𝑥𝑥
� = −𝑠𝑠𝑠𝑠𝑠𝑠 �

1
𝑥𝑥
� ×

−1
𝑥𝑥2
 

=
sin �1

𝑥𝑥
�

𝑥𝑥2
 

 

I = �
sin �1

𝑥𝑥
�

𝑥𝑥2
𝑑𝑑𝑑𝑑 = cos �

1
𝑥𝑥
� + 𝐶𝐶 
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 4.1.4 

𝑦𝑦 =
sin3 𝑥𝑥
cos3 𝑥𝑥

 
 

= � tan3 𝑥𝑥 𝑑𝑑𝑑𝑑 

 

= � tan2 𝑥𝑥 tan 𝑥𝑥 𝑑𝑑𝑑𝑑 

 

= �(tan2 𝑥𝑥 − 1) tan 𝑥𝑥 𝑑𝑑𝑑𝑑 

 

= � tan2 𝑥𝑥 tan 𝑥𝑥 𝑑𝑑𝑑𝑑 −� tan 𝑥𝑥 𝑑𝑑𝑑𝑑 

 

= −
1
2

tan2 𝑥𝑥− ln(sec𝑥𝑥)+ 𝐶𝐶 

 

  (4) 
 
4.2 �

2𝑥𝑥 − 3
𝑥𝑥2 − 4𝑥𝑥

𝑑𝑑𝑑𝑑 

 
2𝑥𝑥 − 3
𝑥𝑥(𝑥𝑥 − 4) =

𝐴𝐴
𝑥𝑥

+
𝐵𝐵

𝑥𝑥 − 4
 

 
2𝑥𝑥 − 3 = 𝐴𝐴(𝑥𝑥 − 4) + 𝐵𝐵𝐵𝐵 

 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑥𝑥 = 4;         𝐵𝐵 =
5
4
 

𝑜𝑜𝑜𝑜 

𝑥𝑥 = 0;            𝐴𝐴 =
3
4
 

 

��
3
4
𝑥𝑥

+
5
4

𝑥𝑥 − 4
�𝑑𝑑𝑑𝑑 

 

=
3
4

ln 𝑥𝑥+
5
4

ln(𝑥𝑥 − 4)+ 𝐶𝐶 

 

  (5) 
  [24] 
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QUESTION 5 
 
5.1 

�𝑓𝑓′(𝑥𝑥)
1

0

[𝑓𝑓(𝑥𝑥)]2 𝑑𝑑𝑑𝑑 

𝑙𝑙𝑙𝑙𝑙𝑙 𝑢𝑢 = 𝑓𝑓(𝑥𝑥)            
𝑑𝑑𝑑𝑑 =  𝑓𝑓′(𝑥𝑥)           

𝑢𝑢 = 𝑓𝑓(0) = 1      𝑎𝑎𝑎𝑎𝑎𝑎  𝑢𝑢 = 𝑓𝑓(1) = 3 
 

= �𝑢𝑢2𝑑𝑑𝑑𝑑             
3

1

 

 

= �
1
3
𝑢𝑢3�

1 

3

                 
 

=
1
3

× 33 −
1
3

× 13 
 

=
26
3

                         

 

  (4) 
 
5.2 5.2.1 𝑥𝑥2 − 2𝑥𝑥 + 1 = 5𝑥𝑥 − 𝑥𝑥2 

 
2𝑥𝑥2 − 7𝑥𝑥 + 1 = 0 
 

𝑥𝑥 =
−(−7) ± �(−7)2 − 4(2)(1)

2(2)  
 
𝑥𝑥 = 0,149  𝑜𝑜𝑜𝑜    𝑥𝑥 = 3,351 
 
𝑦𝑦 = 0,723       𝑦𝑦 = 5,526 
Thus, the coordinates of the points of intersection are (0,149  ; 0,723) and 
(3,351;  5,526). 

 

  (2) 
 
 5.2.2 

 
 = 1 mark for indication of enclosed area 
 = 1 mark for indication of the vertical or horizontal strip 

 

  (2) 
 
 

0

dx

y = -x2 + 5x 

y = x2 - 2x + 1

-6

-4

-2

0

2

4

6

8

10

-1 0 1 2 3 4 5

y-
ax

is
 

x-axis 

Bounded Area
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 5.2.3 

𝐴𝐴 = �(𝑦𝑦1 − 𝑦𝑦2)
𝑏𝑏

𝑎𝑎

𝑑𝑑𝑑𝑑 

 

= � [(5𝑥𝑥 − 𝑥𝑥2) − (𝑥𝑥2 − 2𝑥𝑥 + 1)]𝑑𝑑𝑑𝑑

3,351

0,149

 

 

= � (−2𝑥𝑥2 + 7𝑥𝑥 + 1)𝑑𝑑𝑑𝑑

3,351

0.149

 

 

= �−
2
3
𝑥𝑥3 +

7
2
𝑥𝑥2 − 𝑥𝑥�

0,149 

3,351

 

 
= 10,939𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢2                   

 

  (3) 
 
 5.2.4 

𝑉𝑉 = 𝜋𝜋�(𝑦𝑦12 − 𝑦𝑦22)𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎

 

  

= 𝜋𝜋 � [(5𝑥𝑥 − 𝑥𝑥2)2 − (𝑥𝑥2 − 2𝑥𝑥 + 1)2]𝑑𝑑𝑑𝑑

3,351

0,149

 

 

= � (−6𝑥𝑥3 + 19𝑥𝑥2 + 4𝑥𝑥 − 1)𝑑𝑑𝑑𝑑

3,351

0,149

 

 

= �−
3
2
𝑥𝑥4 +

19
3
𝑥𝑥3 + 𝑥𝑥2 − 𝑥𝑥�

0,149 

3,351

 

 
= 214,780𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢3                                

 

  (4) 
 
5.3 𝑑𝑑𝑑𝑑 = 𝑥𝑥2 𝑑𝑑𝑑𝑑 

 
= 𝑥𝑥2𝜌𝜌𝜌𝜌 𝑑𝑑𝑑𝑑 
 
= 1𝑏𝑏𝑥𝑥2 𝑑𝑑𝑑𝑑 
 

𝐼𝐼 = �𝑏𝑏𝑥𝑥2 𝑑𝑑𝑑𝑑
𝑎𝑎

0

 

 

= �
𝑏𝑏
3
𝑥𝑥3�

0

𝑎𝑎

 
 

=
𝑏𝑏𝑎𝑎3

3
 

 

  (5) 
   [20] 
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QUESTION 6 
 
6.1 (𝑥𝑥 − 2)(𝑦𝑦 + 1)

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

− log5(𝑥𝑥 − 2) = 0 
 

(𝑦𝑦 + 1) 𝑑𝑑𝑑𝑑 =
log5(𝑥𝑥 − 2)

𝑥𝑥 − 2
𝑑𝑑𝑑𝑑 

 

(𝑦𝑦 + 1) 𝑑𝑑𝑑𝑑 =
1

ln 5
ln(𝑥𝑥 − 2)
𝑥𝑥 − 2

𝑑𝑑𝑑𝑑 
 
1
2
𝑦𝑦2 + 𝑦𝑦 =

1
2 ln 5

ln2(𝑥𝑥 − 2) + 𝐶𝐶 
 

 

  (3) 
 
6.2 𝑑𝑑2𝑦𝑦

𝑑𝑑𝑥𝑥2
= 4 − 6𝑥𝑥 − 21𝑥𝑥2 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝐴𝐴 + 4𝑥𝑥 − 3𝑥𝑥2 − 7𝑥𝑥3 
 
2 = 𝐴𝐴 + 4(1) − 3(1)2 − 7(1)3 
 
𝐴𝐴 = 8 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 8 + 4𝑥𝑥 − 3𝑥𝑥2 − 7𝑥𝑥3 
 

𝑦𝑦 = 𝐵𝐵 + 8𝑥𝑥 + 2𝑥𝑥2 − 𝑥𝑥3 −
7
4
𝑥𝑥4 

 

10 = 𝐵𝐵 + 8(1) + 2(1)2 − (1)3 −
7
4

(1)4 
 

𝐵𝐵 =
11
4
 

 

𝑦𝑦 =
11
4

+ 8𝑥𝑥 + 2𝑥𝑥2 − 𝑥𝑥3 −
7
4
𝑥𝑥4 

 

  (6) 
    [9] 

 
TOTAL:  100 
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