
Additional Mathematics 4038/01 

www.achevas.com  O-LEVEL A-MATHS 2011 – PAPER 1 Page 1 of 7 

O-LEVEL A-MATHS 2011 – PAPER 1 
Question 1 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
𝑥𝑥𝑒𝑒𝑥𝑥 − 𝑒𝑒𝑥𝑥

𝑥𝑥2
=
𝑒𝑒𝑥𝑥(𝑥𝑥 − 1)

𝑥𝑥2
 

 
For 𝑦𝑦 to be decreasing, let 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

≤ 0 
𝑒𝑒𝑥𝑥(𝑥𝑥 − 1)

𝑥𝑥2
≤ 0 

𝑥𝑥 − 1 ≤ 0 
𝑥𝑥 ≤ 1 
 

∴ When 0 < 𝑥𝑥 ≤ 1 𝑦𝑦 is decreasing. 
 
Question 2 

Given 
bx

ay
+

= . 

𝑥𝑥𝑥𝑥 + 𝑏𝑏𝑏𝑏 = 𝑎𝑎 
𝑥𝑥𝑥𝑥 = −𝑏𝑏𝑏𝑏 + 𝑎𝑎 
 
∴ −𝑏𝑏 = −3 ⇒ 𝑏𝑏 = 3 
 
𝑥𝑥𝑥𝑥 = −3𝑦𝑦 + 𝑎𝑎 
 
At (2, 6), 

6 = −3(2) + 𝑎𝑎 
⇒ 𝑎𝑎 = 12 

 
Question 3 

3𝑥𝑥+2 = 122−𝑥𝑥 
3𝑥𝑥32 = 12212−𝑥𝑥 

3𝑥𝑥12𝑥𝑥 =
122

32
 

36𝑥𝑥 = 16 
(62)𝑥𝑥 = 16 
(6𝑥𝑥)2 = 16 
6𝑥𝑥 = −4 (NA) or 6𝑥𝑥 = 4 

 
Question 4 

2 cos 2𝜃𝜃 = 4 + 5 cos 𝜃𝜃 
2(2 cos2 𝜃𝜃 − 1) = 4 + 5 cos 𝜃𝜃 
4 cos2 𝜃𝜃 − 5 cos 𝜃𝜃 − 6 = 0 
(4 cos 𝜃𝜃 + 3)(cos 𝜃𝜃 − 2) = 0 

4
3cos −=θ or cos𝜃𝜃 = 2 (NA) 

Basic ∠ = 72273.0
4
3cos 1 =−  

 
𝜃𝜃 = 𝜋𝜋 − 0.72273,𝜋𝜋 + 0.72273 

= 2.42, 3.86 
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Question 5 

𝑦𝑦 = 𝑘𝑘√4𝑥𝑥 + 1 = 𝑘𝑘(4𝑥𝑥 + 1)
1
2 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝑘𝑘 �
1
2
� (4𝑥𝑥 + 1)−

1
2(4) 

=
2𝑘𝑘

√4𝑥𝑥 + 1
 

 
When 𝑥𝑥 = 2, 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
2𝑘𝑘

�4(2) + 1
=

2𝑘𝑘
3

 

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

∙
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
2𝑘𝑘
3
�2
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
� 

4𝑘𝑘
3

= 1 

𝑘𝑘 =
3
4

 
 
Question 6 
Total surface area = 120 
2𝑥𝑥2 + 4𝑥𝑥𝑥𝑥 = 120 
⇒ 𝑥𝑥2 + 2𝑥𝑥𝑥𝑥 = 60    (1) 
 
Total length of edges = 54 
8𝑥𝑥 + 4𝑦𝑦 = 54 
4𝑥𝑥 + 2𝑦𝑦 = 27 

⇒ 𝑦𝑦 =
1
2

(27 − 4𝑥𝑥)   (2) 
 
Sub. (2) into (1) 

𝑥𝑥2 + 2𝑥𝑥 �
1
2

(27 − 4𝑥𝑥)� = 60 
𝑥𝑥2 + 𝑥𝑥(27 − 4𝑥𝑥) − 60 = 0 
−3𝑥𝑥2 + 27𝑥𝑥 − 60 = 0 
𝑥𝑥2 − 9𝑥𝑥 + 20 = 0 (shown) 
(𝑥𝑥 − 4)(𝑥𝑥 − 5) = 0 
𝑥𝑥 = 4 or 𝑥𝑥 = 5 
 
When 𝑥𝑥 = 4, 

𝑦𝑦 =
1
2

(27 − 16) =
11
2

 
 

When 𝑥𝑥 = 5, 

𝑦𝑦 =
1
2

(27 − 20) =
7
2
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Question 7 
(i) (2 − 3𝑥𝑥)(1 + 𝑎𝑎𝑎𝑎)6 

= (2 − 3𝑥𝑥)�1 + 6𝑎𝑎𝑎𝑎 + 𝐶𝐶26 (𝑎𝑎𝑎𝑎)2 + ⋯� 
= (2 − 3𝑥𝑥)(1 + 6𝑎𝑎𝑎𝑎 + 15𝑎𝑎2𝑥𝑥2 + ⋯ ) 
= 2 + 12𝑎𝑎𝑎𝑎 + 30𝑎𝑎2𝑥𝑥2 − 3𝑥𝑥 − 18𝑎𝑎𝑥𝑥2 + ⋯ 
= 2 + (12𝑎𝑎 − 3)𝑥𝑥 + (30𝑎𝑎2 − 18𝑎𝑎)𝑥𝑥2 + ⋯ 
 
12𝑎𝑎 − 3 = 3 

⇒ 𝑎𝑎 =
1
2

 
 

(ii) Coefficient of 𝑥𝑥2 

= 30 �
1
2
�
2
− 18 �

1
2
� 

= −
3
2

 
 
Question 8 
(i) Let 𝑦𝑦 = 0 

3 − |2𝑥𝑥 + 1| = 0 
|2𝑥𝑥 + 1| = 3 

2𝑥𝑥 + 1 = 3 
𝑥𝑥 = 1 

or 2𝑥𝑥 + 1 = −3 
𝑥𝑥 = −2 

∴ 𝐴𝐴(−2, 0),𝐶𝐶(1, 0) 
 
𝑥𝑥-coordinates of 𝐵𝐵 

=
−2 + 1

2
= −

1
2
 

When 
2
1

−=x , 

𝑦𝑦 = 3 − �2 �−
1
2
� + 1� = 3 

∴ 𝐵𝐵 �−
1
2

, 3� 
 

(ii) 3 − |2𝑥𝑥 + 1| = 𝑥𝑥 
|2𝑥𝑥 + 1| = 3 − 𝑥𝑥 

2𝑥𝑥 + 1 = 3 − 𝑥𝑥 
3𝑥𝑥 = 2 

𝑥𝑥 =
2
3
 

or 2𝑥𝑥 + 1 = −(3 − 𝑥𝑥) 
2𝑥𝑥 + 1 = −3 + 𝑥𝑥 
𝑥𝑥 = −4 
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Question 9 
For normal to the curve at 𝑥𝑥 = 1, 

5𝑦𝑦 + 2𝑥𝑥 = 12 

⇒ 𝑦𝑦 = −
2
5
𝑥𝑥 +

12
5

 

∴ Gradient of tangent to the curve
2
5

=  

 
For the curve 𝑦𝑦 = 𝑎𝑎𝑥𝑥3 + 𝑏𝑏, 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 3𝑎𝑎𝑥𝑥2 
When 𝑥𝑥 = 1, 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

=
5
2
 

3𝑎𝑎(1)2 =
5
2
⇒ 𝑎𝑎 =

5
6
 

 
For normal to the curve at 𝑥𝑥 = 1, 

5𝑦𝑦 + 2(1) = 12 
5𝑦𝑦 = 10 
𝑦𝑦 = 2 

 
For the curve, 

𝑦𝑦 =
5
6
𝑥𝑥3 + 𝑏𝑏 

When 𝑥𝑥 = 1, 
𝑦𝑦 = 2 
5
6

(1)3 + 𝑏𝑏 = 2 

𝑏𝑏 = 2 −
5
6

 

=
7
6
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Question 10 
(i) Area = 9 + √6 

𝐵𝐵𝐵𝐵�2√2 + √3� = 9 + √6 

𝐵𝐵𝐵𝐵 =
9 + √6

2√2 + √3
�

2√2 − √3
2√2 − √3

� 

=
18√2 − 9√3 + 2√12 − √18

�2√2�
2
− �√3�

2  

=
18√2 − 9√3 + 4√3 − 3√2

5
 

=
15√2 − 5√3

5
 

= 3√2 − √3 
= √18 − √3 

 
(ii) 𝐴𝐴𝐶𝐶2 

= 𝐴𝐴𝐵𝐵2 + 𝐵𝐵𝐶𝐶2 
= �2√2 + √3�

2
+ �√18 − √3�

2
 

= �8 + 4√6 + 3� + �18 − 2√54 + 3� 
= 32 + 4√6 − 6√6 
= 32 − 2√6 
= 32 − √24 

 
Question 11 
(i) Let 𝑀𝑀 be the midpoint of 𝐴𝐴𝐴𝐴. 

𝑀𝑀�
−2 + 10

2
,
2 + 8

2
� ⇒ 𝑀𝑀(4, 5) 

 
Gradient of 𝐴𝐴𝐴𝐴 

=
8 − 2

10 + 2
=

1
2
 

 
Equation of 𝐵𝐵𝐵𝐵: 

𝑦𝑦 − 5 = −2(𝑥𝑥 − 4) 
𝑦𝑦 = −2𝑥𝑥 + 13 

 
∴ 𝐵𝐵(0, 13) 
 
Let 𝐷𝐷(𝑎𝑎, 𝑏𝑏). 
𝑎𝑎 + 0

2
= 4 ⇒ 𝑎𝑎 = 8 

𝑏𝑏 + 13
2

= 5 ⇒ 𝑏𝑏 = −3 
∴ 𝐷𝐷(8,−3) 
 

(ii) Area 

=
1
2
� 0
13

−2
2

8
−3

10
8

0
13� 

=
1
2

[(200) − (−40)] 
= 120 units2 
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Question 12 
(i) 𝑠𝑠 = (20) ln 21 − 20 = 40.9 

(ii) velocity, 
dt
dsv =  

𝑣𝑣 =
𝑡𝑡

𝑡𝑡 + 1
+ ln(𝑡𝑡 + 1) − 1 

 
When 𝑡𝑡 = 20, 

𝑣𝑣 =
20
21

+ ln 21 − 1 = 3.00 
 

(iii) acceleration, 
dt
dva =  

𝑎𝑎 =
(𝑡𝑡 + 1) − 𝑡𝑡

(𝑡𝑡 + 1)2 +
1

𝑡𝑡 + 1
 

=
1

(𝑡𝑡 + 1)2 +
1

𝑡𝑡 + 1
 

 
When 𝑡𝑡 = 20, 

𝑎𝑎 =
1

(21)2 +
1

21
= 0.0499 
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Question 13 
(i) Let the vertical height of 𝐴𝐴 be ℎ𝐴𝐴. 

cos𝜃𝜃 =
ℎ𝐴𝐴
5
⇒ ℎ𝐴𝐴 = 5 cos𝜃𝜃 

 
Let the vertical height of 𝐵𝐵 from 𝐴𝐴 be ℎ𝐴𝐴𝐴𝐴. 

sin𝜃𝜃 =
ℎ𝐴𝐴𝐴𝐴

3
⇒ ℎ𝐴𝐴𝐴𝐴 = 3 sin𝜃𝜃 

 
ℎ = ℎ𝐴𝐴 + ℎ𝐴𝐴𝐴𝐴 = 5 cos 𝜃𝜃 + 3 sin𝜃𝜃 
𝑎𝑎 = 5, 𝑏𝑏 = 3 
 

(ii) Let ℎ = 𝑅𝑅 sin(𝜃𝜃 + 𝛼𝛼) 
5 cos 𝜃𝜃 + 3 sin𝜃𝜃 = 𝑅𝑅 sin𝜃𝜃 cos𝛼𝛼 + 𝑅𝑅 cos𝜃𝜃 sin𝛼𝛼 
∴ 𝑅𝑅 sin𝛼𝛼 = 5   (1) 
𝑅𝑅 cos𝛼𝛼 = 3   (2) 
(1)

(2)�  tan𝛼𝛼 =
5
3
⇒ 𝛼𝛼 = 59.036° 

(1)2 + (2)2  𝑅𝑅2 = 52 + 32 ⇒ 𝑅𝑅 = √34 
 
∴ ℎ = √34 sin(𝜃𝜃 + 59.0°) 
 

(iii) Max. ℎ = √34 
This occurs when 

sin(𝜃𝜃 + 59.036°) = 1 
𝜃𝜃 + 59.036° = 90° 
𝜃𝜃 = 31.0° 
 

(iv) ℎ = √17 
√34 sin(𝜃𝜃 + 59.036°) = √17 

sin(𝜃𝜃 + 59.036°) =
1
√2

 

Basic ∠ 

= sin−1
1
√2

= 45° 

 
𝜃𝜃 + 59.036° = 180° − 45° = 135° 
𝜃𝜃 = 76.0° 
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