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QUESTION 1 
 
1.1 1.1.1 lim

𝑥𝑥→∞
�𝑥𝑥 ln �1 +

3
𝑥𝑥
�� 

 

lim
𝑥𝑥→∞

ln �1 + 3
𝑥𝑥
�

1
𝑥𝑥

      �
0
0
� 

 

= lim
𝑥𝑥→∞

−3𝑥𝑥−2 × 1
1+3𝑥𝑥

−𝑥𝑥−2
 

 

= lim
𝑥𝑥→∞

3

1 + 3
𝑥𝑥

 

 
= 3 

 

  (4) 
 
 1.1.2 

lim
𝑥𝑥→7

1
7
− 1

𝑥𝑥
𝑥𝑥 − 7

   �
0
0
� 

 

= lim
𝑥𝑥→7

−𝑥𝑥−2

1
 

 

= −
1

49
 

 

  (2) 
 
1.2 1.2.1 − log 𝑦𝑦 = lim

𝑥𝑥→0

sin 7𝑥𝑥
𝑥𝑥

   �
0
0
�  

 

= lim
𝑥𝑥→0

7 cos 7𝑥𝑥
1

       
 
= 7 
 
log𝑦𝑦 = − 7 

 

  (2) 
 
 1.2.2 𝑦𝑦 = 10−7    (1) 
 
 
 
 
 
 
 
 
 
 
 
 
 



MARKING GUIDELINE -3-  
MATHEMATICS N5 

Copyright reserved  Please turn over 

 
 
1.3 

𝑓𝑓(𝑥𝑥) =  
𝑒𝑒𝑥𝑥2+1

𝑒𝑒𝑥𝑥 − 2𝑒𝑒1−𝑥𝑥
 

 
𝑒𝑒𝑥𝑥 − 2𝑒𝑒1−𝑥𝑥 = 0 
 

𝑒𝑒𝑥𝑥 −
2𝑒𝑒
𝑒𝑒𝑥𝑥

= 0 
 
𝑒𝑒2𝑥𝑥 − 2𝑒𝑒 = 0 
 
𝑒𝑒2𝑥𝑥 = 2𝑒𝑒 
 
2𝑥𝑥 = 1 + ln 2 
 

𝑥𝑥 =
1 + ln 2

2
 

 

 
  (2) 

   [11] 
 
 
QUESTION 2 
 
2.1 𝑓𝑓(𝑥𝑥) =

3
𝑥𝑥5

   

 
 
 
 
 

2.1.1 𝑓𝑓(𝑥𝑥 + ℎ) = 3(𝑥𝑥 + ℎ)−5 
 

= 3 �
𝑥𝑥−5ℎ0

0!
+

(−5)𝑥𝑥−6ℎ
1!

+
30𝑥𝑥−7ℎ2

2!
+  

(−210)𝑥𝑥−8ℎ3

3!
+ ⋯… . . � 

 
= 3𝑥𝑥−5 − 15𝑥𝑥−6ℎ + 45𝑥𝑥−7ℎ2 − 105𝑥𝑥−8ℎ3 + ⋯… … … … . 

 

  (2) 
     
 
 2.1.2 𝑓𝑓(𝑥𝑥 + ℎ) − 𝑓𝑓(𝑥𝑥) = −15𝑥𝑥−6ℎ + 45𝑥𝑥−7ℎ2 − 105𝑥𝑥−8ℎ3 + ⋯…    (1) 
 
 2.1.3 𝑓𝑓(𝑥𝑥 + ℎ) − 𝑓𝑓(𝑥𝑥)

ℎ
= −15𝑥𝑥−6 + 45𝑥𝑥−7ℎ − 105𝑥𝑥−8ℎ2 + ⋯… 

 
  (1) 

 
 2.1.4 lim

ℎ→0

𝑓𝑓(𝑥𝑥 + ℎ) − 𝑓𝑓(𝑥𝑥)
ℎ

= − 15𝑥𝑥−6 
 

  (1) 
 
 
 
 
 
 
 
 
 
 
 
 



MARKING GUIDELINE -4-  
MATHEMATICS N5 

Copyright reserved  Please turn over 

 
 
2.2 𝑦𝑦 = 𝑒𝑒ln(tan𝑥𝑥) 

 
𝑦𝑦 = tan 𝑥𝑥 
 

=
sin 𝑥𝑥
cos 𝑥𝑥

 
 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=
cos 𝑥𝑥(cos 𝑥𝑥) − sin 𝑥𝑥 (− sin 𝑥𝑥)

cos2 𝑥𝑥
 

 

=
sin2 𝑥𝑥 + cos2 𝑥𝑥

cos2 𝑥𝑥
 

 

=
1

cos2 𝑥𝑥
 

 
= sec2 𝑥𝑥 

 

  (3) 
 
2.3 2.3.1 𝑦𝑦 = [ln(𝑥𝑥2 + 1) − tan−1(6𝑥𝑥)]10 

 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 10[ln(𝑥𝑥2 + 1) − tan−1(6𝑥𝑥)]9 × �
2𝑥𝑥

𝑥𝑥2 + 1
−

6
36𝑥𝑥2 + 1

� 

 

 
 
 2.3.2 

𝑦𝑦 =
1 + sin−1 𝑥𝑥
1 − cos−1 𝑥𝑥

 
 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=
1−cos−1 𝑥𝑥
√1−𝑥𝑥2

− �−1+sin−1 𝑥𝑥
√1−𝑥𝑥2

�
(1 − cos−1 𝑥𝑥)2

 

 

=
sin−1 𝑥𝑥+cos−1 𝑥𝑥

√1−𝑥𝑥2

(1 − cos−1 𝑥𝑥)2  

  

 (2 × 3)    (6) 
 
2.4 𝑦𝑦 = (2𝑥𝑥 − 𝑒𝑒8𝑥𝑥)sin2𝑥𝑥 

 
ln 𝑦𝑦 = sin 2𝑥𝑥 . ln(2𝑥𝑥 − 𝑒𝑒8𝑥𝑥) 
 
1
𝑦𝑦

.
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
 = 2 cos 2 𝑥𝑥. ln(2𝑥𝑥 − 𝑒𝑒8𝑥𝑥)+ sin 2𝑥𝑥 ×

1
2𝑥𝑥 − 𝑒𝑒8𝑥𝑥

× (2 − 8𝑒𝑒8𝑥𝑥) 

 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 𝑦𝑦 �2 cos 2 𝑥𝑥. ln(2𝑥𝑥 − 𝑒𝑒8𝑥𝑥) +
(2 − 8𝑒𝑒8𝑥𝑥) sin 2𝑥𝑥

(2𝑥𝑥 − 𝑒𝑒8𝑥𝑥) � 

 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= (2𝑥𝑥 − 𝑒𝑒8𝑥𝑥)sin2𝑥𝑥 �2 cos 2 𝑥𝑥. ln(2𝑥𝑥 − 𝑒𝑒8𝑥𝑥) +
(2 − 8𝑒𝑒8𝑥𝑥) sin 2𝑥𝑥

(2𝑥𝑥 − 𝑒𝑒8𝑥𝑥) � 

 

  (4) 
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2.5 tan(𝑥𝑥2𝑦𝑦4) = 3𝑥𝑥 + 𝑦𝑦2 

 

sec2(𝑥𝑥2𝑦𝑦4) �2𝑥𝑥𝑦𝑦4 + 4𝑥𝑥2𝑦𝑦3.
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
� = 3 + 2𝑦𝑦

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
 

 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

[4𝑥𝑥2𝑦𝑦3. sec2(𝑥𝑥2𝑦𝑦4) − 2𝑦𝑦] = 3 − 2𝑥𝑥𝑦𝑦4. sec2(𝑥𝑥2𝑦𝑦4) 
 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=
3 − 2𝑥𝑥𝑦𝑦4. sec2(𝑥𝑥2𝑦𝑦4)

4𝑥𝑥2𝑦𝑦3. sec2(𝑥𝑥2𝑦𝑦4) − 2𝑦𝑦
 

 

  (4) 
   [22] 
 
 
QUESTION 3 
 
3.1 3.1.1 𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 − 7𝑥𝑥2 + 8𝑥𝑥 + 3 

 
𝑓𝑓′(𝑥𝑥) = 3𝑥𝑥2 − 14𝑥𝑥 + 8 = 0 

 
(3𝑥𝑥 − 2)(𝑥𝑥 − 4) = 0 

 
 

𝑥𝑥 =
3
2

   𝑜𝑜𝑜𝑜  𝑥𝑥 = 4 
 

𝑦𝑦 =
21
8

      𝑦𝑦 =  −13 

 
Thus, the coordinates of the turning points are �3

2
; 21
8
� and (4;−13) 

 

  (2) 
 
 3.1.2 𝑥𝑥 0 1 2 3 4 5 

𝑦𝑦 3 5 -1 -9 -13 -7 
 

(Any 3 × 1) 

 

  (3) 
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 3.1.3   

 
 

(1 × 1 for shape and 1 ×1 for indication of turning points) 

 

  (2) 
 
 3.1.4 𝐿𝐿𝑒𝑒𝐿𝐿 𝑥𝑥0 = 1.9 

 
𝑓𝑓(1.9) = −0,211 
 
𝑓𝑓′(1.9) = −7,77 
 

𝑥𝑥1 = 1.9 −
(−0,211)
(−7,77)  

 
= 1.872 

 

  (3) 
 
3.2 𝑥𝑥𝑦𝑦 = 750 … … … … (1) 

 
𝑆𝑆 = 𝑦𝑦 + 10𝑥𝑥… … … . . . (2) 
 

𝑦𝑦 =
750
𝑥𝑥

… … … … … (3) 
 

𝑆𝑆 =
750
𝑥𝑥

+ 10𝑥𝑥 
 

𝑆𝑆′ = −
750
𝑥𝑥2

+ 10 = 0 
 
10𝑥𝑥2 = 750 
 
𝑥𝑥 = ±√75 = 5√3 
 
𝑦𝑦 = 50√3      

 

 
  (5)   

   [15] 
 
 
 

0; 3

1; 5

2; -1

3; -9

4; -13

5; -7

-14

-12

-10

-8

-6

-4

-2

0

2

4

6

0 1 2 3 4 5 6
Y-

ax
is

X-axis
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QUESTION 4 
 
4.1 4.1.1 ��4 �

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

 
𝑙𝑙𝑒𝑒𝐿𝐿 𝑢𝑢 = 𝑒𝑒−𝑥𝑥 + ln 𝑥𝑥 

 

𝑑𝑑𝑢𝑢 = �
1
𝑥𝑥
− 𝑒𝑒−𝑥𝑥�𝑑𝑑𝑥𝑥 

 

= 4� cos𝑢𝑢 𝑑𝑑𝑢𝑢 

 
= 4 sin𝑢𝑢 + 𝐶𝐶 

 
= 4 sin(𝑒𝑒−𝑥𝑥 + ln 𝑥𝑥)+ 𝐶𝐶 

 

  (3) 
 
 4.1.2 �

1
√4 − 9𝑥𝑥2

𝑑𝑑𝑥𝑥 

 

=
1
2
�

1

�1 − 9
4
𝑥𝑥2
𝑑𝑑𝑥𝑥 

 

=
1
2
�

2
3
� sin−1 �

3
2
𝑥𝑥� + 𝐶𝐶 

 

=
1
3

sin−1 �
3
2
𝑥𝑥� + 𝐶𝐶 

 

  (3) 
 
 4.1.3 

�
2𝑥𝑥2 − 5𝑥𝑥 − 1

𝑥𝑥 − 3
𝑑𝑑𝑥𝑥 

 

= ��2𝑥𝑥 + 1 −
2

𝑥𝑥 − 3
�𝑑𝑑𝑥𝑥 

 
= 𝑥𝑥2+ 𝑥𝑥− 1 ln(𝑥𝑥 − 3)+ C 

 

  (4) 
 
 4.1.4 � sin(𝜋𝜋𝑥𝑥) sin �

𝑥𝑥
5
�𝑑𝑑𝑥𝑥 

 

= �
1
2
�cos �𝜋𝜋 −

1
5
� 𝑥𝑥 − cos �𝜋𝜋 +

1
5
� 𝑥𝑥� 𝑑𝑑𝑥𝑥 

 

=
sin �𝜋𝜋 − 1

5
� 𝑥𝑥

2 �𝜋𝜋 − 1
5
�
−

sin �𝜋𝜋 + 1
5
� 𝑥𝑥

2 �𝜋𝜋 + 1
5
�
+ 𝐶𝐶 

 

  (4) 
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 4.1.5 

�
ln 𝑥𝑥
𝑥𝑥2

𝑑𝑑𝑥𝑥 

 

𝑙𝑙𝑒𝑒𝐿𝐿 𝑢𝑢 = ln 𝑥𝑥           𝑑𝑑𝑑𝑑 =
1
𝑥𝑥2
𝑑𝑑𝑥𝑥 

𝑑𝑑𝑢𝑢 =
1
𝑥𝑥
𝑑𝑑𝑥𝑥            𝑑𝑑 = −

1
𝑥𝑥

 

 

�
ln 𝑥𝑥
𝑥𝑥2

𝑑𝑑𝑥𝑥 = −
1
𝑥𝑥

. ln 𝑥𝑥 − �−
1
𝑥𝑥

.
1
𝑥𝑥
𝑑𝑑𝑥𝑥 

 

= −
ln 𝑥𝑥
𝑥𝑥
−

1
𝑥𝑥
+ 𝐶𝐶 

 

  (4) 
 
4.2 �

𝑥𝑥 + 2
(𝑥𝑥 − 1)2 𝑑𝑑𝑥𝑥 

 
𝑥𝑥 + 2

(𝑥𝑥 − 1)2 =
𝐴𝐴

𝑥𝑥 − 1
+

𝐵𝐵
(𝑥𝑥 − 1)2 

 
𝑥𝑥 + 2 = 𝐴𝐴(𝑥𝑥 − 1) + 𝐵𝐵 

 
𝑙𝑙𝑒𝑒𝐿𝐿 𝑥𝑥 = 1,      𝐵𝐵 = 3 

 
𝑜𝑜𝑜𝑜 

 
 𝑥𝑥 = 0,    𝐴𝐴 = 1 

 

= ��
1

𝑥𝑥 − 1
+

3
(𝑥𝑥 − 1)2� 𝑑𝑑𝑥𝑥 

 

= ln(𝑥𝑥 − 1)−
3

𝑥𝑥 − 1
+ 𝐶𝐶 

 

  (5) 
   [23] 
 
 
QUESTION 5 
 
5.1 

��𝑒𝑒𝑥𝑥 +
1

𝑥𝑥2 + 1
� 𝑑𝑑𝑥𝑥

2

0

 

 
= [𝑒𝑒𝑥𝑥 + tan−1 𝑥𝑥]02 
 
= (𝑒𝑒2 + tan−1 2) − (𝑒𝑒0 + tan−1 0) 
 
= 69.824 

 
 

  (3) 
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5.2 5.2.1 6 + 𝑥𝑥 − 𝑥𝑥2  =

2
3
𝑥𝑥2 − 4𝑥𝑥 + 6 

 
18 + 3𝑥𝑥 − 3𝑥𝑥2 = 2𝑥𝑥2 − 12𝑥𝑥 + 18 
 
−18 − 3𝑥𝑥 + 3𝑥𝑥2 + 2𝑥𝑥2 − 12𝑥𝑥 + 18 = 0 
 
5𝑥𝑥(𝑥𝑥 − 3) = 0 
 
𝑥𝑥 = 0  𝑜𝑜𝑜𝑜  𝑥𝑥 = 3 
𝑦𝑦 = 6         𝑦𝑦 = 0 
 
Thus, the coordinates of the points of intersection are (0; 6) and 
(3; 0). 

 

  (2) 
 
 5.2.2 

 
 

(1 × 1 for indication of enclosed area and 1 × 1 for indication of the 
vertical or horizontal strip) 

 

  (2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-30

-25

-20

-15

-10

-5

0

5

10

15
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 5.2.3 

𝐴𝐴 = �(𝑦𝑦1 − 𝑦𝑦2)𝑑𝑑𝑥𝑥
𝑏𝑏

𝑎𝑎

 

 

𝐴𝐴 = ��(6 + 𝑥𝑥 − 𝑥𝑥2 ) − �
2
3
𝑥𝑥2 − 4𝑥𝑥 + 6��

3

0

𝑑𝑑𝑥𝑥 

= ��6 + 𝑥𝑥 − 𝑥𝑥2 −
2
3
𝑥𝑥2 + 4𝑥𝑥 − 6�

3

0

𝑑𝑑𝑥𝑥 

 

= � �5𝑥𝑥 −
5
3
𝑥𝑥2�

3

0
𝑑𝑑𝑥𝑥 

 

= �
5
2
𝑥𝑥2 −

5
9
𝑥𝑥3�

0  

3

 
 

=
15
2

  or 7,5 units2 

 

  (3) 
 
 5.2.4 

𝑉𝑉 = 𝜋𝜋� �(6 + 𝑥𝑥 − 𝑥𝑥2)2 − �
2
3
𝑥𝑥2 − 4𝑥𝑥 + 6�

2

�
3

0

𝑑𝑑𝑥𝑥 

 

= 𝜋𝜋��36 + 12𝑥𝑥 − 11𝑥𝑥2 − 2𝑥𝑥3 + 𝑥𝑥4 −
4
9
𝑥𝑥4 +

16
3
𝑥𝑥3 − 24𝑥𝑥2 + 48𝑥𝑥

3

0

− 36� 𝑑𝑑𝑥𝑥 
 

= 𝜋𝜋��60𝑥𝑥 − 35𝑥𝑥2 +
10
3
𝑥𝑥3 +

5
9
𝑥𝑥4� 𝑑𝑑𝑥𝑥

3

0

 

 

= 𝜋𝜋 �30𝑥𝑥2 −
35
3
𝑥𝑥3 +

5
6
𝑥𝑥4 +

4
45

𝑥𝑥5�
0  

3

 

 

=
441
10

𝜋𝜋  or  138,544 𝑢𝑢𝑢𝑢𝑢𝑢𝐿𝐿𝑢𝑢3 

 

  (5) 
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5.3 𝑚𝑚 = 𝜎𝜎𝐴𝐴 

 
𝑑𝑑𝑚𝑚 = 𝜎𝜎𝑑𝑑𝐴𝐴 
 
𝑑𝑑𝐼𝐼𝑧𝑧 = 𝑜𝑜2 
 
= 𝑥𝑥2𝜎𝜎𝑑𝑑𝑚𝑚 
 
= 𝑥𝑥2𝜎𝜎2𝜋𝜋𝑥𝑥 𝑑𝑑𝑥𝑥 
 

= 2𝜋𝜋𝜎𝜎� 𝑥𝑥3 𝑑𝑑𝑥𝑥
𝑟𝑟

0
 

 

= 2𝜋𝜋𝜎𝜎 �
1
4
𝑥𝑥4�

0

𝑟𝑟

 

  

= 2𝜋𝜋𝜎𝜎 �
𝑜𝑜4

4
− 0� 

=
1
2
𝜋𝜋𝜎𝜎𝑜𝑜4𝑢𝑢𝑢𝑢𝑢𝑢𝐿𝐿𝑢𝑢4 

 

 
  (5) 

   [20] 
 
 
QUESTION 6 
 
6.1 𝑑𝑑𝑦𝑦

𝑑𝑑𝑥𝑥
=

𝑥𝑥2

1 − 𝑦𝑦2
 

 
(1 − 𝑦𝑦2)𝑑𝑑𝑦𝑦 = 𝑥𝑥2 𝑑𝑑𝑥𝑥 
 

𝑦𝑦 −
𝑦𝑦3

3
 =

𝑥𝑥3

3
+ 𝐶𝐶 

 

  (3) 



MARKING GUIDELINE -12-  
MATHEMATICS N5 

Copyright reserved   

 
 
6.2 𝑑𝑑2𝑦𝑦

𝑑𝑑𝑥𝑥2
=

4
3
𝑥𝑥3 + 𝑥𝑥 

 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=
1 
3
𝑥𝑥4 +

1
2
𝑥𝑥2 + 𝐴𝐴 

 
1
3

=
1 
3

(0)4 +
1
2

(0)2 + 𝐴𝐴 
 

𝐴𝐴 =
1
3
 

 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=
1 
3
𝑥𝑥4 +

1
2
𝑥𝑥2 +

1
3
 

 

𝑦𝑦 =
1 

(3)(5)
𝑥𝑥5 +

1
(2)(3)

𝑥𝑥3 +
1
3
𝑥𝑥 + 𝐵𝐵 

 

1 =
1 
15

(0)5 +
1
6

(0)3 +
1
3

(0) + 𝐵𝐵 
 
𝐵𝐵 = 1 
 

𝑦𝑦 =
1 
15

𝑥𝑥5 +
1
6
𝑥𝑥3 +

1
3
𝑥𝑥 + 1 

 

 
  (6) 

     [9] 
 
  TOTAL:  100 
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