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QUESTION 1 
 
1.1 1.1.1 

𝑦𝑦 = lim
𝑥𝑥→∞

−4𝑥𝑥2 + 7𝑥𝑥 + 3
𝑥𝑥2 − 5

   ∶   
∞
∞

 
 

= lim
𝑥𝑥→∞

−8𝑥𝑥 + 7
2𝑥𝑥

        ∶   
∞
∞

      
 

= lim
𝑥𝑥→∞

−8
2

                      
 
= −4   
 

 

  (3) 
 
 1.1.2   

𝑦𝑦 = lim
𝑥𝑥→9

cos �𝜋𝜋2 + 9 − 𝑥𝑥�
ln(𝑥𝑥 − 8)    

0
0

 

 

= lim
𝑥𝑥→0

− sin �𝜋𝜋2 + 9 − 𝑥𝑥� × (−1)
1

𝑥𝑥 − 8
                       

 
= 1                                            
 

 

  (2) 
 
1.2 

𝑦𝑦 =
2−𝑥𝑥+3 + 1

3−𝑥𝑥 − 1
 

 
3−𝑥𝑥 − 1 = 0 
 
3−𝑥𝑥 = 1 
 
3−𝑥𝑥 = 30 
 
𝑥𝑥 = 0 

 

 
  (1) 

    [6] 
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QUESTION 2 
 
2.1 𝑦𝑦 = 𝑎𝑎𝑎𝑎𝑎𝑎 sin 𝑥𝑥 

 

sin𝑦𝑦 = 𝑥𝑥 
 

cos 𝑦𝑦 ×
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 1 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
1

cos 𝑦𝑦
 

 _________________________________________________ 
𝑐𝑐𝑐𝑐𝑐𝑐2𝑦𝑦 = 1 − sin2 𝑦𝑦 

cos 𝑦𝑦 = �1 − sin2 𝑦𝑦 
_________________________________________________ 
 

=
1

�1 − sin2 𝑦𝑦
 

 

=
1

√1 − 𝑥𝑥2
 

 

 
  (3) 

 
2.2 2.2.1 𝑦𝑦 = sin3 √𝑥𝑥 + √sin 𝑥𝑥3  

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 3 sin2 √𝑥𝑥 × cos√𝑥𝑥×
1
2

(𝑥𝑥)−
1
2 +

1
3

(sin 𝑥𝑥)−
2
3× cos 𝑥𝑥 

 

  (5) 
 
 2.2.2 𝑦𝑦 = tan �cos ��tan 𝑥𝑥3�� 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= sec2 �cos ��tan 𝑥𝑥3�� × �− sin ��tan 𝑥𝑥3�� ×
1
2

(tan 𝑥𝑥3)−
1
2

× sec2 𝑥𝑥3 × 3𝑥𝑥2 

 

  (5) 
 
2.3 𝑦𝑦 = (2𝑥𝑥4 + 1)tan3𝑥𝑥2 

 
ln 𝑦𝑦 = tan 3𝑥𝑥2 ln(2𝑥𝑥4 + 1) 
 
1
𝑦𝑦
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
 = sec2 3𝑥𝑥2 × ln(2𝑥𝑥4 + 1) × 6𝑥𝑥+ tan 3𝑥𝑥2 ×

1
2𝑥𝑥4 + 1

× 8𝑥𝑥3 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑦𝑦 �6𝑥𝑥 sec2 3𝑥𝑥2 × ln(2𝑥𝑥4 + 1) +
8𝑥𝑥3 tan 3𝑥𝑥2

2𝑥𝑥4 + 1
� 

 

= (2𝑥𝑥4 + 1)tan3𝑥𝑥2 �6𝑥𝑥 sec2 3𝑥𝑥2 × ln(2𝑥𝑥4 + 1) +
8𝑥𝑥3 tan 3𝑥𝑥2

2𝑥𝑥4 + 1
� 

 

  (4) 
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2.4 2.4.1 𝑥𝑥2𝑦𝑦 + 𝑦𝑦4 = 4 + 2𝑥𝑥 

 

2𝑥𝑥𝑥𝑥 + 𝑥𝑥2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 4𝑦𝑦3
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
 = 0 + 2 

 

𝑥𝑥2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

+ 4𝑦𝑦3
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2 − 2𝑥𝑥𝑥𝑥 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

(𝑥𝑥2 + 4𝑦𝑦3) = 2 − 2𝑥𝑥𝑥𝑥 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
2 − 2𝑥𝑥𝑥𝑥
𝑥𝑥2 + 4𝑦𝑦3

 

 

  (4) 
 
 2.4.2 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
=

2 − 2(−1)(1)
(−1)2 + 4(1)3 =

4
5
 

 
  (1) 

    [22] 
 
 
QUESTION 3 
 
3.1 3.1.1 𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 + 4𝑥𝑥2 + 3𝑥𝑥 − 5 

 
𝑓𝑓′(𝑥𝑥) = 3𝑥𝑥2 + 8𝑥𝑥 + 3 = 0 
 

𝑥𝑥 =
−8 ± �(8)2 − 4(3)(3)

2(3)  

 
𝑥𝑥 = −2,215  𝑜𝑜𝑜𝑜  𝑥𝑥 = −0,451 
 
𝑦𝑦 = −2,887      𝑦𝑦 =  −5,631 
 
Therefore, the coordinates of the turning points are (−2,215; −2,887) 
and (−0,451;−5,631 ).  

 

  (3) 
 
 3.1.2  

𝑥𝑥 -4 -3 -2 -1 0 1 
𝑦𝑦 -17 -5 -3 -5 -5 3 

 
1 mark for every three correct answers 

 

  (2) 
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 3.1.3 

       
 
1 mark for the shape 
1 mark for the indication of the turning point on the graph 

 

  (2) 
 
 3.1.4 𝐿𝐿𝐿𝐿𝐿𝐿 𝑥𝑥0 = 0,8 

 
𝑓𝑓(0,8) = 0,472 
 
𝑓𝑓′(0,8) = 11,32 
 

𝑥𝑥1 = 0,8 −
0,472
11,32

 

 
= 0,758 
 
𝑓𝑓(0,758) = 0,011 
 
𝑓𝑓′(0,758) = 10,792 
 

𝑥𝑥2 = 0,758 −
0,011

10,792
 

 
= 0,757 

 

  (4) 
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3.2 𝑉𝑉 = 𝑙𝑙 × 𝑏𝑏 × 𝑙𝑙 

 
750 = 𝑥𝑥2ℎ 
 

ℎ =
750
𝑥𝑥2
 

 
𝐴𝐴 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡 
 
𝐴𝐴 = 4𝑥𝑥ℎ + 𝑥𝑥2 + 2𝑥𝑥2 
 

= 4𝑥𝑥 �
750
𝑥𝑥2

� + 𝑥𝑥2 + 2𝑥𝑥2 
 

𝐴𝐴 =
3 000
𝑥𝑥

+ 3𝑥𝑥2 
 

𝐴𝐴′ = −
3 000
𝑥𝑥2

+ 6𝑥𝑥 = 0 
 
−3 000 + 6𝑥𝑥3 = 0 
 
𝑥𝑥3 = 500 
 
𝑥𝑥 = 7,937 cm  and ℎ = 11,906 cm      

 

  (5) 
 
3.3  𝑉𝑉 =

4
3
𝜋𝜋𝑟𝑟3 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 4𝜋𝜋𝑟𝑟2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
 

 

3 cm3/s = 4𝜋𝜋(2 cm)2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
3 cm3/s 

4𝜋𝜋(2 cm)2 = 0,06 cm/s 

 

  (4) 
   [20] 
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QUESTION 4 
 
4.1 4.1.1  

�
cosec𝑥𝑥 cot 𝑥𝑥
1 + cosec2 𝑥𝑥

𝑑𝑑𝑑𝑑 

 
𝐿𝐿𝐿𝐿𝐿𝐿 𝑢𝑢 = cosec 𝑥𝑥 
 
𝑑𝑑𝑑𝑑 = −cosec 𝑥𝑥 cot 𝑥𝑥 𝑑𝑑𝑑𝑑 
 
−𝑑𝑑𝑑𝑑 = cosec𝑥𝑥 cot 𝑥𝑥 𝑑𝑑𝑑𝑑 
 

= −�
1

1 + 𝑢𝑢2
𝑑𝑑𝑑𝑑 

 
= cot−1 𝑢𝑢 + 𝐶𝐶 
 
= cot−1(cosec𝑥𝑥) + 𝐶𝐶 

 

  (3) 
 
 4.1.2 

�𝑠𝑠𝑠𝑠𝑠𝑠2 �
5
𝜋𝜋
𝑥𝑥�𝑑𝑑𝑑𝑑 

 

=
1
2
��1 − cos �

10
𝜋𝜋
𝑥𝑥�� 𝑑𝑑𝑑𝑑 

 

=
1
2
𝑥𝑥−

𝜋𝜋
20

sin �
10
𝜋𝜋
𝑥𝑥�+ 𝐶𝐶 

 

  (3) 
 
 4.1.3 � cos5 𝑥𝑥 sin3 𝑥𝑥 𝑑𝑑𝑑𝑑 

 

= � cos5 𝑥𝑥 . cos 𝑥𝑥 sin3 𝑥𝑥 𝑑𝑑𝑑𝑑 

 

= � (1 − sin2 𝑥𝑥) cos 𝑥𝑥 sin3 𝑥𝑥 𝑑𝑑𝑑𝑑 

 

= � (cos 𝑥𝑥 sin5 𝑥𝑥 − cos 𝑥𝑥 sin7 𝑥𝑥)𝑑𝑑𝑑𝑑 

 

=
1
6

sin6 𝑥𝑥−
1
8

sin8 𝑥𝑥+ 𝐶𝐶 

 

  (4) 
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 4.1.4 

�
𝑥𝑥3 − 2𝑥𝑥2 − 5𝑥𝑥 + 6

𝑥𝑥 + 3
𝑑𝑑𝑑𝑑 

 

= ��𝑥𝑥2 − 5𝑥𝑥 + 10 −
24
𝑥𝑥 + 3

� 𝑑𝑑𝑑𝑑 

 

=
1
3
𝑥𝑥3−

5
2
𝑥𝑥2+ 10𝑥𝑥− 24 ln(𝑥𝑥 + 3)+ 𝐶𝐶 

 

  (5) 
 
 4.1.5 � log2 𝑥𝑥 𝑑𝑑𝑑𝑑 

 
𝐿𝐿𝐿𝐿𝐿𝐿 𝑢𝑢 = log2 𝑥𝑥             𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑 

𝑑𝑑𝑑𝑑 =
1

ln 2
1
𝑥𝑥
𝑑𝑑𝑑𝑑              𝑣𝑣 = 𝑥𝑥 

 
 

� log2 𝑥𝑥 𝑑𝑑𝑑𝑑 = 𝑥𝑥 log2 𝑥𝑥 − �
1

ln 2
×

1
𝑥𝑥

× 𝑥𝑥𝑥𝑥𝑥𝑥 

 

= 𝑥𝑥 log2 𝑥𝑥−
1

ln 2
𝑥𝑥+ 𝐶𝐶 

 

  (4) 
 
4.2 �

𝑥𝑥 − 10
𝑥𝑥2 + 𝑥𝑥 − 2

𝑑𝑑𝑑𝑑 

 
𝑥𝑥 − 10

(𝑥𝑥 + 2)(𝑥𝑥 − 1) =
𝐴𝐴

𝑥𝑥 + 2
+

𝐵𝐵
𝑥𝑥 − 1

 

 
𝑥𝑥 − 10 = 𝐴𝐴(𝑥𝑥 − 1) + 𝐵𝐵(𝑥𝑥 + 2) 
 
𝐿𝐿𝐿𝐿𝐿𝐿 𝑥𝑥 = 1;         𝐵𝐵 = −3 
                𝑜𝑜𝑜𝑜 
𝑥𝑥 = −2;            𝐴𝐴 = 4 
 

��
4

𝑥𝑥 + 2
+

−3
𝑥𝑥 − 1

� 𝑑𝑑𝑑𝑑 

 
= 4 ln(1 − 2𝑥𝑥)− 3 ln(𝑥𝑥 + 1)+ 𝐶𝐶 

 

  (5) 
   [24] 
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QUESTION 5 
 
5.1 

�𝑓𝑓(𝑡𝑡) 𝑑𝑑𝑑𝑑
𝑏𝑏

𝑎𝑎

= 𝐹𝐹(𝑏𝑏) − 𝐹𝐹(𝑎𝑎) 

= 7 −−3 = 10  

 

  (2) 
 
5.2 

� 𝑒𝑒−𝑠𝑠𝑠𝑠.𝑓𝑓(𝑡𝑡) 𝑑𝑑𝑑𝑑
∞

0

 

 

= −𝜋𝜋� 𝑡𝑡𝑒𝑒−𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑
∞

0

 

 
𝐿𝐿𝐿𝐿𝐿𝐿 𝑢𝑢 = 𝑡𝑡    𝑑𝑑𝑑𝑑 = 𝑒𝑒−𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑 

𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  𝑣𝑣 = −
1
𝑠𝑠
𝑒𝑒−𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑 

 

= −𝜋𝜋 �−
𝑡𝑡
𝑠𝑠
𝑒𝑒−𝑠𝑠𝑠𝑠�

0

∞
−
𝜋𝜋
𝑠𝑠
� 𝑒𝑒−𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑
∞

0

 

 
=
𝜋𝜋
𝑠𝑠

[𝑡𝑡𝑒𝑒−𝑠𝑠𝑠𝑠]0∞ +
𝜋𝜋
𝑠𝑠2

[𝑒𝑒−𝑠𝑠𝑠𝑠]0∞ 
 
=
𝜋𝜋
𝑠𝑠

(0 − 0) +
𝜋𝜋
𝑠𝑠2

(0 − 1) 
 
= −

𝜋𝜋
𝑠𝑠2
 

 

 
  (5) 

 
 5.3.1     𝐴𝐴 = ∫ (𝑦𝑦1 − 𝑦𝑦2)𝑏𝑏

𝑎𝑎 𝑑𝑑𝑑𝑑 
 

= � �5𝑥𝑥 − 𝑥𝑥2 −
4
𝑥𝑥
� 𝑑𝑑𝑑𝑑

4,828

1

 

 

= �
5
2
𝑥𝑥2 −

1
3
𝑥𝑥3 − 4 ln 𝑥𝑥�

1 

4,828

 

 
= 12,297 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢2          

 

  (3) 
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5.3.2 
𝑉𝑉 = 𝜋𝜋�(𝑦𝑦12 − 𝑦𝑦22)𝑑𝑑𝑑𝑑

𝑏𝑏

𝑎𝑎

 

  

= 𝜋𝜋 � �(5𝑥𝑥 − 𝑥𝑥2)2 − �
4
𝑥𝑥
�
2

� 𝑑𝑑𝑑𝑑

4,828

1

 

 

= 𝜋𝜋 � �𝑥𝑥4 − 10𝑥𝑥3 + 25𝑥𝑥2 −
16
𝑥𝑥2
�𝑑𝑑𝑑𝑑

4,828

1

 

 

= 𝜋𝜋 �
1
5
𝑥𝑥5 −

5
2
𝑥𝑥4 +

25
3
𝑥𝑥3 +

16
𝑥𝑥
�
1 

4,828

 

 
= 268,314 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢3  
 

 

  (5) 
 
5.4 𝐼𝐼𝑦𝑦 = 𝑟𝑟2𝐴𝐴 

 
𝑑𝑑𝑑𝑑𝑦𝑦 = 𝑟𝑟2 𝑑𝑑𝑑𝑑;         𝑑𝑑𝑑𝑑 = 𝑏𝑏𝑏𝑏𝑏𝑏  
 
𝐼𝐼𝑦𝑦 = 𝑥𝑥2 𝑏𝑏 𝑑𝑑𝑑𝑑 
 

= 𝑏𝑏� 𝑥𝑥2 𝑑𝑑𝑑𝑑
𝑎𝑎
2

−𝑎𝑎2

 

= 𝑏𝑏𝑎𝑎2 �−
𝑥𝑥3

3
�
−𝑎𝑎2

𝑎𝑎
2
 

 

= 𝑏𝑏 �
𝑎𝑎3

12
� 

 

=
𝑎𝑎3𝑏𝑏
12
 

 

  (5) 
   [20] 
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QUESTION 6 
 
6.1 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
= 𝑥𝑥𝑥𝑥 − 3𝑥𝑥 − 2𝑦𝑦 + 6  

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= (𝑦𝑦 − 3)(𝑥𝑥 − 2) 
 

1
𝑦𝑦 − 3

𝑑𝑑𝑑𝑑 = (𝑥𝑥 − 2)𝑑𝑑𝑑𝑑 

 

ln(𝑦𝑦 − 3) =
1
2
𝑥𝑥2 − 2𝑥𝑥+𝐶𝐶 

 

  (3) 
 
6.2 

tan 𝑥𝑥 + sec𝑥𝑥.
𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

= sec𝑥𝑥. 3−𝑥𝑥 ,    if  
𝑑𝑑𝑑𝑑

         𝑑𝑑𝑑𝑑
⎜𝑥𝑥=0

= 1 and 𝑦𝑦(0) =
2

(ln 3)2 

 

sin 𝑥𝑥+
𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

= 3−𝑥𝑥 
 
𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

= 3−𝑥𝑥 − sin 𝑥𝑥 
  
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −
3−𝑥𝑥

ln 3
+ cos 𝑥𝑥 +𝐴𝐴 

 

1 = −
3−0

ln 3
+ cos 0 +𝐴𝐴 

 

𝐴𝐴 =
1

ln 3
 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −
3−𝑥𝑥

ln 3
+ cos 𝑥𝑥 +

1
ln 3

 
 

𝑦𝑦 =
3−𝑥𝑥

(ln 3)2 + sin 𝑥𝑥+
1

ln 3
𝑥𝑥 + 𝐵𝐵 

 
2

(ln 3)2 =
3−0

(ln 3)2 + sin 0 +
1

ln 3
. 0 + 𝐵𝐵 

 

𝐵𝐵 =
1

(ln 3)2 

 

𝑦𝑦 =
3−𝑥𝑥

(ln 3)2 + sin 𝑥𝑥+
1

ln 3
𝑥𝑥 +

1
(ln 3)2 

 

  (5) 
     [8] 
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