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QUESTION 1  
1.1 ln(4 − 2𝑥𝑥) + ln(9 − 3𝑥𝑥) = 2 ln(𝑥𝑥 + 1) 

 
ln(4 − 2𝑥𝑥)(9 − 3𝑥𝑥) = ln(𝑥𝑥 + 1)2 

 
36 − 30𝑥𝑥 + 6𝑥𝑥2 = 𝑥𝑥2 + 2𝑥𝑥 + 1 

 
5𝑥𝑥2 − 32𝑥𝑥 + 35 = 0 

 
(𝑥𝑥 − 5)(5𝑥𝑥 − 7) = 0 

 

𝑥𝑥 ≠ 5       𝑜𝑜𝑜𝑜 𝑥𝑥 =
7
5

 
 

(6) 

    
1.2 3𝑥𝑥 + 1 = ln 10 

 
3𝑥𝑥 = ln 10 − 1 

 
𝑥𝑥 = 0,4342 

 
 

(5) 

 
QUESTION 2  
2.1 lim

𝑥𝑥→−1+ 
(𝑎𝑎𝑎𝑎 + 𝑏𝑏) = −𝑎𝑎 + 𝑏𝑏 

 
lim

𝑥𝑥→−1− 
(2) = 2 

 
∴ −𝑎𝑎 + 𝑏𝑏 = 2 

 
lim

𝑥𝑥→−2− 
(𝑎𝑎𝑎𝑎 + 𝑏𝑏) = 2𝑎𝑎 + 𝑏𝑏 

lim
𝑥𝑥→−2+ 

5 = 5 
 

∴ 2𝑎𝑎 + 𝑏𝑏 = 5 
 

∴ 𝑎𝑎 = 1   𝑎𝑎𝑎𝑎𝑎𝑎   𝑏𝑏 = 3 
 
 

(5) 

   



2.2 

 

(4) 

   
2.3 

lim
ℎ→0

𝑓𝑓(2 + ℎ) − 𝑓𝑓(2)
ℎ

= 𝑓𝑓′(2) = 0 
(3) 

   
2.4 lim

𝑥𝑥→2−
(1) = 1 

 
lim
𝑥𝑥→2+

(0) = 0 
 

lim
𝑥𝑥→2+

𝑓𝑓′(𝑥𝑥) ≠ lim
𝑥𝑥→2−

𝑓𝑓′(𝑥𝑥) 
 

∴ 𝑛𝑛𝑛𝑛𝑛𝑛 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑎𝑎𝑎𝑎 𝑥𝑥 = 2 
 
 
 

(4) 

   
 
  



QUESTION 3  
 

�𝑖𝑖(𝑖𝑖 + 1)
𝑛𝑛

𝑖𝑖=1

=
𝑛𝑛(𝑛𝑛 + 1)(𝑛𝑛 + 2)

3
 

 

2 + 6 + 12 + 20 + ⋯+ 𝑛𝑛(𝑛𝑛 + 1) =
𝑛𝑛(𝑛𝑛 + 1)(𝑛𝑛 + 2)

3
 

 
1. Prove true for 𝑛𝑛 = 1 
 

𝐿𝐿𝐿𝐿𝐿𝐿 = 2 𝑅𝑅𝑅𝑅𝑅𝑅 = 1(1+1)(1+2)
3

= 2 
 

∴ 𝐿𝐿𝐿𝐿𝐿𝐿 = 𝑅𝑅𝑅𝑅𝑅𝑅 
 

∴ 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓 𝑛𝑛 = 1 
 

2. Assume true for 𝑛𝑛 = 𝑘𝑘 
 

∴ 2 + 6 + 12 + 20 + ⋯+ 𝑘𝑘(𝑘𝑘 + 1) =
𝑘𝑘(𝑘𝑘 + 1)(𝑘𝑘 + 2)

3
 

 
 
 
 
3. Prove true for 𝑛𝑛 = 𝑘𝑘 + 1 
 

𝑖𝑖. 𝑒𝑒.  2 + 6 + 12 + 20 + ⋯+ (𝑘𝑘 + 1)(𝑘𝑘 + 2) =
(𝑘𝑘 + 1)(𝑘𝑘 + 2)(𝑘𝑘 + 3)

3
 

 
𝐿𝐿𝐿𝐿𝐿𝐿 = 2 + 6 + 12 + 20 + ⋯+ (𝑘𝑘 + 1)(𝑘𝑘 + 2) 

=
𝑘𝑘(𝑘𝑘 + 1)(𝑘𝑘 + 2)

3
+ (𝑘𝑘 + 1)(𝑘𝑘 + 2) 

= (𝑘𝑘 + 1)(𝑘𝑘 + 2) �
𝑘𝑘
3

+ 1� 
 

=
(𝑘𝑘 + 1)(𝑘𝑘 + 2)(𝑘𝑘 + 3)

3
 

 
∴ 𝐿𝐿𝐿𝐿𝐿𝐿 = 𝑅𝑅𝑅𝑅𝑅𝑅 

 
∴ 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓 𝑛𝑛 = 𝑘𝑘 + 1 

 
By the principle of Mathematical Induction  

�𝑖𝑖(𝑖𝑖 + 1)
𝑛𝑛

𝑖𝑖=1

=
𝑛𝑛(𝑛𝑛 + 1)(𝑛𝑛 + 2)

3
     𝑓𝑓𝑓𝑓𝑓𝑓        𝑛𝑛 ∈ ℕ 

 
 
 

(8) 

   
 
  



QUESTION 4  
 3𝑥𝑥2 − 𝑥𝑥 + 1

𝑥𝑥(𝑥𝑥 + 1)2 =
𝐴𝐴
𝑥𝑥

+
𝐵𝐵

𝑥𝑥 + 1
+

𝐶𝐶
(𝑥𝑥 + 1)2 

 

=
𝐴𝐴(𝑥𝑥 + 1)2 + 𝐵𝐵(𝑥𝑥)(𝑥𝑥 + 1) + 𝐶𝐶𝐶𝐶

𝑥𝑥(𝑥𝑥 + 1)2  

 

=
𝐴𝐴𝑥𝑥2 + 2𝐴𝐴𝐴𝐴 + 𝐴𝐴 + 𝐵𝐵𝑥𝑥2 + 𝐵𝐵𝐵𝐵 + 𝐶𝐶𝐶𝐶

𝑥𝑥(𝑥𝑥 + 1)2  

 
∴ 𝐴𝐴 + 𝐵𝐵 = 3 

 
2𝐴𝐴 + 𝐵𝐵 + 𝐶𝐶 = −1 

 
𝐴𝐴 = 1 

 
𝐵𝐵 = 2 

 
𝐶𝐶 = −5 

 
 

∴
3𝑥𝑥2 − 𝑥𝑥 + 1
𝑥𝑥(𝑥𝑥 + 1)2 =

1
𝑥𝑥

+
2

𝑥𝑥 + 1
−

5
(𝑥𝑥 + 1)2 

 
 
 

(6) 

   
 
QUESTION 5  
5.1  𝑢𝑢

𝑣𝑣
=
𝑝𝑝 + 2𝑖𝑖
1 − 2𝑖𝑖

  
 

=
𝑝𝑝 + 2𝑖𝑖
1 − 2𝑖𝑖

×
1 + 2𝑖𝑖
1 + 2𝑖𝑖

 
 

=
𝑝𝑝 + 2𝑝𝑝𝑝𝑝 + 2𝑖𝑖 + 4𝑖𝑖2

1 − 4𝑖𝑖2
 

 

=
𝑝𝑝 − 4 + 2𝑝𝑝𝑝𝑝 + 2𝑖𝑖

5
 

 

=
𝑝𝑝 − 4

5
+

2𝑝𝑝 + 2
5

𝑖𝑖 
 

(5) 

   
  



5.2 𝑥𝑥(1 + 𝑖𝑖)2 + 𝑦𝑦(2 − 𝑖𝑖)2 = 3 + 10𝑖𝑖 
 

𝑥𝑥(1 + 2𝑖𝑖 + 𝑖𝑖2) + 𝑦𝑦(4 − 4𝑖𝑖 + 𝑖𝑖2) = 3 + 10𝑖𝑖 
 

𝑥𝑥(2𝑖𝑖) + 𝑦𝑦(3 − 4𝑖𝑖) = 3 + 10𝑖𝑖 
 

2𝑥𝑥𝑥𝑥 + 3𝑦𝑦 − 4𝑦𝑦𝑦𝑦 = 3 + 10𝑖𝑖 
 

3𝑦𝑦 = 3 
 

𝑦𝑦 = 1 
 

2𝑥𝑥 − 4𝑦𝑦 = 10 
 

2𝑥𝑥 = 14 
 

𝑥𝑥 = 7 
 

(6) 

5.3  
𝑥𝑥3 + 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 − 6 = 0 

 
𝑥𝑥 = 1 + 𝑖𝑖    ∴ 𝑥𝑥 = 1 − 𝑖𝑖 

 
𝑠𝑠𝑠𝑠𝑠𝑠 = 2       𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 1 − 𝑖𝑖2 = 2 

 
∴ 𝑥𝑥2 − 2𝑥𝑥 + 2 𝑖𝑖𝑖𝑖  𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓  𝑜𝑜𝑜𝑜     𝑥𝑥3 + 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 − 6 

 
(𝑥𝑥 − 3)(𝑥𝑥2 − 2𝑥𝑥 + 2) = 0 

 
𝑥𝑥3 − 5𝑥𝑥2 + 8𝑥𝑥 − 6 = 0 

 
𝑎𝑎 = −5        𝑏𝑏 = 8 

 

(6) 

   
QUESTION 6  
6.1 

 

(5) 

   
6.2 𝑥𝑥 ∈ (2; 3) (5) 
   



 
QUESTION 7  
7.1 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
= 2𝑥𝑥(𝑥𝑥 − 4) − 1(𝑥𝑥2) 

 

(4) 

   
7.2 

𝑓𝑓(𝑥𝑥) = �𝑥𝑥2 + 𝑥𝑥
3
2�

1
3
 

 

𝑓𝑓′(𝑥𝑥) =
1
3
�𝑥𝑥2 + 𝑥𝑥

3
2�

−23
�2𝑥𝑥 +

3
2
𝑥𝑥
1
2� 

 
 

(5) 

   
7.3 𝑦𝑦 = cos 𝑥𝑥 . sin 𝑥𝑥 .

sin 𝑥𝑥
cos 𝑥𝑥

 
 

𝑦𝑦 = sin2 𝑥𝑥 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2 sin 𝑥𝑥 . cos 𝑥𝑥 
 
 

(4) 

 
QUESTION 8  
8.1 

lim
𝑥𝑥→1

𝑥𝑥3 − 1
𝑥𝑥 − 1

 
 

= lim
𝑥𝑥→1

(𝑥𝑥 − 1)(𝑥𝑥2 + 𝑥𝑥 + 1)
𝑥𝑥 − 1

 
 

= lim
𝑥𝑥→1

(𝑥𝑥2 + 𝑥𝑥 + 1) 
 

= 3 
 

(4) 

   
8.2 𝑓𝑓′(𝑥𝑥) = 0 

 

1(6𝑥𝑥 + 4)
2
3 − �

2
3

(6𝑥𝑥 + 4)−
1
3� (6)(𝑥𝑥) = 0 

 
(6𝑥𝑥 + 4)

2
3 − 4𝑥𝑥(6𝑥𝑥 + 4)−

1
3 = 0 

 
(6𝑥𝑥 + 4)

2
3[1 − 4𝑥𝑥(6𝑥𝑥 + 4)−1] = 0 

 

6𝑥𝑥 + 4 = 0      𝑜𝑜𝑜𝑜   1 −
4𝑥𝑥

6𝑥𝑥 + 4
= 0 

 
 

𝑥𝑥 ≠ −
2
3

      𝑜𝑜𝑜𝑜     𝑥𝑥 = −2 

(7) 



  
  

8.3 𝑓𝑓�𝑔𝑔(𝑥𝑥)� = �(𝑥𝑥2 + 1)2 − 1 
 

= �𝑥𝑥4 + 2𝑥𝑥2 + 1 − 1 
 

= �𝑥𝑥4 + 𝑥𝑥2 
 
 

(4) 

   
QUESTION 9  
9.1 

3𝑥𝑥2 + 𝑦𝑦 +
𝑥𝑥𝑥𝑥𝑥𝑥
𝑑𝑑𝑑𝑑

+
3𝑦𝑦2𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 0 
 

𝑥𝑥𝑥𝑥𝑥𝑥
𝑑𝑑𝑑𝑑

+
3𝑦𝑦2𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −3𝑥𝑥2 − 𝑦𝑦 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

(𝑥𝑥 + 3𝑦𝑦2) = −3𝑥𝑥2 − 𝑦𝑦  
 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
−3𝑥𝑥2 − 𝑦𝑦
𝑥𝑥 + 3𝑦𝑦2

  

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
−3(1)2 − (−3)

1 + 3(−3)2 = 0 

 

(5) 

   
9.2 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
=
−3𝑥𝑥2 − 𝑦𝑦
𝑥𝑥 + 3𝑦𝑦2

 

 

𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

=
�−6𝑥𝑥 − 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑� (𝑥𝑥 + 3𝑦𝑦2) − �1 + 6𝑦𝑦 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑� (−3𝑥𝑥2 − 𝑦𝑦)

(𝑥𝑥 + 3𝑦𝑦2)2  

 
 

=
(−6(1) − 0)((1) + 3(−3)2) − (1 + 6(−3)(0))(−3(1)2 − (−3))

(1 + 3(−3)2)2  

 
 

= −
13
4

 
 

∴ 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

(9) 

   
 
 
  



QUESTION 10  
10.1 3𝑥𝑥2 + 𝑥𝑥 − 2 = (3𝑥𝑥 − 2)(𝑥𝑥 + 1) 

 
(1) 

10.2 
(a) 𝑔𝑔(𝑥𝑥) =

3𝑥𝑥2 + 𝑥𝑥 − 2
𝑥𝑥2 + 𝑚𝑚𝑚𝑚 − 2

=
(3𝑥𝑥 − 2)(𝑥𝑥 + 1)
𝑥𝑥2 + 𝑚𝑚𝑚𝑚 − 2

 
 

𝑖𝑖𝑖𝑖 𝑥𝑥 =
2
3

 𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝑥𝑥2 + 𝑚𝑚𝑚𝑚 − 2 = (3𝑥𝑥 − 2) �
1
3
𝑥𝑥 + 1� 

 

= 𝑥𝑥2 +
7
3
𝑥𝑥 − 2  

 

∴ 𝑚𝑚 =
7
3
 

 
 

𝑖𝑖𝑖𝑖 𝑥𝑥 = −1 𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝑥𝑥2 + 𝑚𝑚𝑚𝑚 − 2 = (𝑥𝑥 + 1)(𝑥𝑥 − 2) 
 

= 𝑥𝑥2 − 𝑥𝑥 − 2  
 

∴ 𝑚𝑚 = −1 
 

(5) 

   
10.2 
(b) 

𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑎𝑎𝑎𝑎 𝑡𝑡ℎ𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑜𝑜𝑜𝑜 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 (2) 

   
10.3 
 𝑔𝑔(𝑥𝑥) =

3𝑥𝑥2 + 𝑥𝑥 − 2
𝑥𝑥2 − 𝑥𝑥 − 2

=
(3𝑥𝑥 − 2)(𝑥𝑥 + 1)
(𝑥𝑥 + 1)(𝑥𝑥 − 2)

 

 
𝑥𝑥 = 2      𝑦𝑦 = 3 

(4) 

   
10.4 
(a) 𝑔𝑔(𝑥𝑥) =

3𝑥𝑥2 + 𝑥𝑥 − 2
𝑥𝑥2 + 𝑥𝑥 − 2

=
(3𝑥𝑥 − 2)(𝑥𝑥 + 1)
(𝑥𝑥 − 1)(𝑥𝑥 + 2)

 

 
 

(3𝑥𝑥 − 2)(𝑥𝑥 + 1)
(𝑥𝑥 − 1)(𝑥𝑥 + 2) < 0 

 

𝑥𝑥 ∈ (−2; −1) ∪ �
2
3

; 1� 
 
 

(5) 



10.4 
(b) 

 

(7) 

   
  



QUESTION 11  
11.1 � cos 5𝑥𝑥 . cos 8𝑥𝑥  𝑑𝑑𝑑𝑑 

 

=
1
2
�(cos 3𝑥𝑥 − cos 13𝑥𝑥)𝑑𝑑𝑑𝑑 

 

=
1
2
�

sin 3𝑥𝑥
3

−
sin 13𝑥𝑥

13
� + 𝑐𝑐 

 
 

= sin
3𝑥𝑥
6
−

sin 13𝑥𝑥
26

+ 𝑐𝑐 
 

(6) 

   
11.2 � sin2 𝑥𝑥 . sec4 𝑥𝑥  𝑑𝑑𝑑𝑑 

 

= �
sin2 𝑥𝑥
cos2 𝑥𝑥

. sec2 𝑥𝑥  𝑑𝑑𝑑𝑑 

 

= � tan2 𝑥𝑥 . sec2 𝑥𝑥  𝑑𝑑𝑑𝑑 

= �𝑢𝑢2 𝑑𝑑𝑑𝑑 

=
𝑢𝑢3

3
+ 𝑐𝑐 

 

=
tan3 𝑥𝑥

3
+ 𝑐𝑐 

 
 

𝑢𝑢 = tan 𝑥𝑥 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= sec2 𝑥𝑥 
 

𝑑𝑑𝑑𝑑 = sec2 𝑥𝑥 𝑑𝑑𝑑𝑑 

(7) 

   
11.3 

� 𝑡𝑡 √1 + 2𝑡𝑡  𝑑𝑑𝑑𝑑 

 

= �
𝑢𝑢 − 1

2
× 𝑢𝑢

1
2   
𝑑𝑑𝑑𝑑
2

 

 

= �
𝑢𝑢
3
2 − 𝑢𝑢

1
2

4
 𝑑𝑑𝑑𝑑 

 
 

=
1
4
�

2
5
𝑢𝑢
5
2 −

2
3
𝑢𝑢
3
2� + 𝑐𝑐 

 

=
1

10
(1 + 2𝑡𝑡)

5
2 −

1
6

(1 + 2𝑡𝑡)
3
2 + 𝑐𝑐 

 
 
 

𝑢𝑢 = 1 + 2𝑡𝑡 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2 
 

𝑡𝑡 =
𝑢𝑢 − 1

2
 

(7) 

  



QUESTION 12  

12.1 𝑦𝑦 = −
𝑎𝑎
𝑏𝑏
𝑥𝑥 + 𝑎𝑎 (3) 

   
12.2 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝑥𝑥𝑥𝑥 

 
= 𝑥𝑥 �−

𝑎𝑎
𝑏𝑏
𝑥𝑥 + 𝑎𝑎� 

 
= −

𝑎𝑎
𝑏𝑏
𝑥𝑥2 + 𝑎𝑎𝑎𝑎 

 
 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
−2𝑎𝑎
𝑏𝑏

𝑥𝑥 + 𝑎𝑎 
 

2𝑎𝑎
𝑏𝑏
𝑥𝑥 + 𝑎𝑎 = 0 

 

𝑥𝑥 =
𝑏𝑏
2

 
 
 

𝑦𝑦 = −
𝑎𝑎
𝑏𝑏
�
𝑏𝑏
2
� + 𝑎𝑎 =

𝑎𝑎
2

 
 
 

𝑃𝑃 �
𝑏𝑏
2

;
𝑎𝑎
2
� 

 

(6) 

   
QUESTION 13  
13.1 𝑘𝑘(𝑥𝑥) = 2𝑥𝑥 − sec 𝑥𝑥 

 
𝑘𝑘′(𝑥𝑥) = 2 − sec 𝑥𝑥 . tan 𝑥𝑥 

 

𝑥𝑥𝑛𝑛+1 = 𝑥𝑥𝑛𝑛 −
𝑘𝑘(𝑥𝑥𝑛𝑛)
𝑘𝑘′(𝑥𝑥𝑛𝑛) 

 
𝑥𝑥0 = 0,5 

 

𝑥𝑥1 =
1 − (0,5) tan(0,5)

2 cos(0,5) − tan(0,5) = 0,6013 

 
𝑥𝑥2 = 0,6100 

 
𝑥𝑥3 = 0,6100 
∴ 𝑥𝑥 = 0,6100 

 
 
 

(5) 

   
  



QUESTION 14  
14.1 1 − 𝑥𝑥2 = (𝑥𝑥 − 1)2 

 
1 − 𝑥𝑥2 = 𝑥𝑥2 − 2𝑥𝑥 + 1 

 
2𝑥𝑥2 − 2𝑥𝑥 = 0 

 
2𝑥𝑥(𝑥𝑥 − 1) = 0 

 
𝑥𝑥 = 0     𝑥𝑥 = 1 

 
𝑦𝑦 = 1      𝑜𝑜𝑜𝑜   𝑦𝑦 = 0 

 
(0; 1)   (1; 0) 

 

(6) 

   
14.2 

𝑉𝑉 = 𝜋𝜋� ((1 − 𝑥𝑥2)2 − ((𝑥𝑥 − 1)2)2) 𝑑𝑑𝑑𝑑
1

0
 

 

= 𝜋𝜋� (1 − 2𝑥𝑥2 + 𝑥𝑥4 − 𝑥𝑥4 + 4𝑥𝑥3 − 6𝑥𝑥2 + 4𝑥𝑥 − 1)𝑑𝑑𝑑𝑑
1

0
 

 

= 𝜋𝜋� (4𝑥𝑥3 − 8𝑥𝑥2 + 4𝑥𝑥)
1

0
𝑑𝑑𝑑𝑑 

 
 

= 𝜋𝜋 �𝑥𝑥4 −
8
3
𝑥𝑥3 + 2𝑥𝑥2�

0

1

� 

 

= 𝜋𝜋 �1 −
8
3

+ 2� 
 

=
𝜋𝜋
3

 
 
 

(10) 

   
  



QUESTION 15  
15.1 

sin �
𝜋𝜋
3
� =

ℎ𝑡𝑡
6

 
 

ℎ𝑡𝑡 = 6 sin �
𝜋𝜋
3
� = 3√3 

 

sin𝜃𝜃 =
3√3
10

 
 

𝜃𝜃 = 0,5464 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
 
 

(4) 
 
 
 
 
 
 

   
15.2  𝐴𝐴𝐴𝐴𝐴𝐴 𝐷𝐷𝐷𝐷 =

1
3
𝜋𝜋 × 6 = 2𝜋𝜋 

 
𝑎𝑎𝑎𝑎𝑎𝑎 𝐸𝐸𝐸𝐸 = 0,5464 × 10 = 5,464 

 

 
 

𝐷𝐷𝐷𝐷 = 16 − 𝐴𝐴𝐴𝐴 − 𝐵𝐵𝐵𝐵 
 

𝐷𝐷𝐷𝐷 = 16 − �6 cos �
1
3
𝜋𝜋�� − (10 cos 0,5464) 

 
 

𝐷𝐷𝐷𝐷 = 4,4560 
 
 

∴ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐷𝐷𝐷𝐷𝐷𝐷 = 4,4560 + 5,464 + 2𝜋𝜋 = 16,2031 
 
 
 

(8) 

 

θ
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