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O-LEVEL A-MATHS 2014 – PAPER 2 
Question 1 
(i) Given 𝑇𝑇 = 20 + 𝐴𝐴𝑒𝑒−𝑘𝑘𝑘𝑘 

Initially, 𝑇𝑇 = 80 
∴ 20 + 𝐴𝐴𝑒𝑒0 = 80 
⇒ 𝐴𝐴 = 80 − 20 = 60 
 

(ii) 𝑇𝑇 = 20 + 60𝑒𝑒−𝑘𝑘𝑘𝑘 
 
When 𝑡𝑡 = 1, 

𝑇𝑇 = 65 
20 + 60𝑒𝑒−𝑘𝑘 = 65 

𝑒𝑒−𝑘𝑘 =
65 − 20

60
=

3
4
 

−𝑘𝑘 = ln
3
4
 

𝑘𝑘 = − ln
3
4
 

𝑘𝑘 = 0.288 
 

(iii) 𝑇𝑇 = 20 + 60𝑒𝑒𝑡𝑡 ln
3
4 

 
When 𝑡𝑡 = 4, 

𝑇𝑇 = 20 + 60𝑒𝑒(4) ln34 = 38.984℃ < 40℃ 
 
∴ It is safe to give the food to the baby 4 minutes after removal from the microwave. 

 
Question 2 
(i) Remainder 

= 𝑓𝑓(2) = 2(2)3 − 3(2)2 − 11(2) + 6 
= −12 
 

(ii) 𝑓𝑓(−2) 
= 2(−2)3 − 3(−2)2 − 11(−2) + 6 = 0 
∴ 𝑥𝑥 − 2 is a factor of 𝑓𝑓(𝑥𝑥). 
 
                    2𝑥𝑥2 − 7𝑥𝑥 + 3 
𝑥𝑥 + 2|2𝑥𝑥3 − 3𝑥𝑥2 − 11𝑥𝑥 + 6 
     −(2𝑥𝑥3 + 4𝑥𝑥2) 
                 −7𝑥𝑥2 − 11𝑥𝑥 
             −(−7𝑥𝑥2 − 14𝑥𝑥) 
                                3𝑥𝑥 + 6 
                            −(3𝑥𝑥 + 6) 
                                         0 
 
∴ 𝑓𝑓(𝑥𝑥) = 0 
(𝑥𝑥 + 2)(2𝑥𝑥2 − 7𝑥𝑥 + 3) = 0 
(𝑥𝑥 + 2)(2𝑥𝑥 − 1)(𝑥𝑥 − 3) = 0 

𝑥𝑥 = −2 or 
2
1

=x  or 𝑥𝑥 = 3 

 
  



Additional Mathematics 4047/02 

www.achevas.com  O-Level A-Maths 2014 – Paper 2 Page 2 of 9 

Question 3 
(i) Length 

=
13 − √48

3 − √3
 

=
13 − 4√3

3 − √3
�

3 + √3
3 + √3

� 

=
39 + 13√3 − 12√3 − 12

32 − �√3�
2  

=
27 + √3

6
 

=
9
2

+
1
6√

3 
 

(ii) �2√3 + 𝑐𝑐�
2

= 13 − √48 
�2√3�

2
+ 4√3𝑐𝑐 + 𝑐𝑐2 = 13 − 4√3 

12 + 4√3𝑐𝑐 + 𝑐𝑐2 = 13 − 4√3 
𝑐𝑐2 + 4√3𝑐𝑐 + 4√3 − 1 = 0 
�𝑐𝑐 + 4√3 − 1�(𝑐𝑐 + 1) = 0 
𝑐𝑐 = 1 − 4√3 or 𝑐𝑐 = −1 
 
When 𝑐𝑐 = −1, 

2√3 + 𝑐𝑐 = 2√3 − 1 > 0 
 
When 𝑐𝑐 = 1 − 4√3, 

2√3 + 𝑐𝑐 = 2√3 + 1 − 4√3 = 1 − 2√3 < 0 (NA) 
 

∴ 𝑐𝑐 = −1 
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Question 4 
(i) 2𝑥𝑥2 + 5𝑥𝑥 + 4 = 0 

𝛼𝛼 + 𝛽𝛽 = −
5
2

, 𝛼𝛼𝛼𝛼 =
4
2

= 2 
 
𝛼𝛼2 + 𝛽𝛽2 = (𝛼𝛼 + 𝛽𝛽)2 − 2𝛼𝛼𝛼𝛼 

= �−
5
2
�
2

− 2(2) =
9
4
 

 
(ii) (𝛼𝛼 + 𝛽𝛽)3 = 𝛼𝛼3 + 3𝛼𝛼2𝛽𝛽 + 3𝛼𝛼𝛽𝛽2 + 𝛽𝛽3 

𝛼𝛼3 + 𝛽𝛽3 = (𝛼𝛼 + 𝛽𝛽)3 − 3𝛼𝛼2𝛽𝛽 − 3𝛼𝛼𝛽𝛽2 
= (𝛼𝛼 + 𝛽𝛽)3 − 3𝛼𝛼𝛼𝛼(𝛼𝛼 + 𝛽𝛽) 

= �−
5
2
�
3

− 3(2) �−
5
2
� = −

5
8
 

 
∴ Sum of new roots 
= 𝛼𝛼3 + 𝛽𝛽3 

= −
5
8
 

 
Product of new roots 
= 𝛼𝛼3𝛽𝛽3 
= (𝛼𝛼𝛼𝛼)3 
= (2)3 = 8 
 
New equation: 

𝑥𝑥2 − �−
5
8
� 𝑥𝑥 + 8 = 0 

8𝑥𝑥2 + 5𝑥𝑥 + 64 = 0 
 
Question 5 
(a) 2 log2 𝑥𝑥 − log2(𝑥𝑥 − 4) = 3 

log2 𝑥𝑥2 − log2(𝑥𝑥 − 4) = 3 

log2
𝑥𝑥2

𝑥𝑥 − 4
= 3 

𝑥𝑥2

𝑥𝑥 − 4
= 23 

𝑥𝑥2 = 8𝑥𝑥 − 32 
𝑥𝑥2 − 8𝑥𝑥 + 32 = 0 
 
Discriminant 
= (−8)2 − 4(1)(32) 
= −64 < 0 
 
∴ There is no real roots. 
 

(b) 
( ) 08

log
log 2

=+
x
y

y

x  

(log𝑥𝑥 𝑦𝑦)2

�log𝑥𝑥 𝑥𝑥
log𝑥𝑥 𝑦𝑦

�
= −8 

(log𝑥𝑥 𝑦𝑦)3 = −8 
log𝑥𝑥 𝑦𝑦 = −2 
𝑦𝑦 = 𝑥𝑥−2 
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Question 6 
(i) ∠𝐷𝐷𝐷𝐷𝐷𝐷 = ∠𝐸𝐸𝐸𝐸𝐸𝐸 + ∠𝐴𝐴𝐴𝐴𝐴𝐴 (exterior ∠ of ∆) 

 
𝐶𝐶𝐶𝐶 = 𝐴𝐴𝐴𝐴 (tangent to an exterior point) 
∠𝐸𝐸𝐸𝐸𝐸𝐸 = ∠𝐴𝐴𝐴𝐴𝐴𝐴 (base ∠s of isosc. ∆) 
∴ ∠𝐷𝐷𝐷𝐷𝐷𝐷 = 2∠𝐴𝐴𝐴𝐴𝐴𝐴 
 
∠𝐴𝐴𝐴𝐴𝐴𝐴 = ∠𝐴𝐴𝐴𝐴𝐴𝐴 (alternate segment theorem) 
 
∴ ∠𝐷𝐷𝐷𝐷𝐷𝐷 = 2∠𝐴𝐴𝐴𝐴𝐴𝐴 (shown) 
 

(ii) ∠𝐷𝐷𝐷𝐷𝐷𝐷 = 2∠𝐴𝐴𝐴𝐴𝐴𝐴 
 
 

(iii) ∠𝐸𝐸𝐸𝐸𝐸𝐸 + ∠𝐷𝐷𝐷𝐷𝐷𝐷 + ∠𝐷𝐷𝐷𝐷𝐷𝐷 = 180° (∠ sum of ∆) 
 
∠𝐸𝐸𝐸𝐸𝐸𝐸 + 2∠𝐴𝐴𝐴𝐴𝐴𝐴 + 2∠𝐴𝐴𝐴𝐴𝐴𝐴 = 180° (from (i) and (ii)) 
 
∠𝐸𝐸𝐸𝐸𝐸𝐸 + 2(∠𝐴𝐴𝐴𝐴𝐴𝐴 + ∠𝐴𝐴𝐴𝐴𝐴𝐴) = 180° 
∠𝐸𝐸𝐸𝐸𝐸𝐸 + 2(180° − ∠𝐵𝐵𝐵𝐵𝐵𝐵) = 180° (∠ sum of ∆) 
∠𝐸𝐸𝐸𝐸𝐸𝐸 + 360° − 2∠𝐵𝐵𝐵𝐵𝐵𝐵 = 180° 
∴ 2∠𝐵𝐵𝐵𝐵𝐵𝐵 = 180° + ∠𝐸𝐸𝐸𝐸𝐸𝐸 (proven) 

 
Question 7 
(i) 𝑦𝑦 = 2 − (3 − 𝑥𝑥)4 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −4(3 − 𝑥𝑥)3(−1) 
= 4(3 − 𝑥𝑥)3 

 

Let 0=
dx
dy

, 

4(3 − 𝑥𝑥)3 = 0 ⇒ 𝑥𝑥 = 3 
 
𝑦𝑦 = 2 − (3 − 3)4 = 2 

 
∴ 𝑝𝑝 = 3, 𝑞𝑞 = 2 
 

(ii) (a) For 𝑥𝑥 < 3, 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 4(3 − 𝑥𝑥)3 > 0 
∴ 𝑦𝑦 is increasing 

 
(b) For 𝑥𝑥 > 3, 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 4(3 − 𝑥𝑥)3 < 0 
∴ 𝑦𝑦 is decreasing 

 
(iii) From (ii), 

 𝑥𝑥 < 3 𝑥𝑥 = 3 𝑥𝑥 > 3 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 + 0 − 

𝑦𝑦 / – \ 
∴ The stationary point is a maximum. 

 



Additional Mathematics 4047/02 

www.achevas.com  O-Level A-Maths 2014 – Paper 2 Page 5 of 9 

(iv) ( )( ) ( ) ( )22
2

2

3121334 xx
dx

yd
−−=−−=  

 
When 𝑥𝑥 = 3, 

𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

= −12(3 − 3)2 = 0 
 
Question 8 
(i) 𝑎𝑎 = −𝑒𝑒−0.1𝑡𝑡 

𝑣𝑣 = �−𝑒𝑒−0.1𝑡𝑡 𝑑𝑑𝑑𝑑 = −
𝑒𝑒−0.1𝑡𝑡

−0.1
+ 𝑐𝑐 

= 10𝑒𝑒−0.1𝑡𝑡 + 𝑐𝑐 
 
When 𝑡𝑡 = 0, 

𝑣𝑣 = 8 
10𝑒𝑒0 + 𝑐𝑐 = 8 ⇒ 𝑐𝑐 = −2 

 
∴ 𝑣𝑣 = 10𝑒𝑒−0.1𝑡𝑡 − 2 
 
At 𝑃𝑃, 

𝑣𝑣 = 0 
10𝑒𝑒−0.1𝑡𝑡 − 2 = 0 

𝑒𝑒−0.1𝑡𝑡 =
2

10
=

1
5
 

−0.1𝑡𝑡 = ln
1
5

= − ln 5 

𝑡𝑡 =
− ln 5
−0.1

= 10 ln 5 
(shown) 

(ii) Displacement, 𝑠𝑠 

= �10𝑒𝑒−0.1𝑡𝑡 − 2𝑑𝑑𝑑𝑑 = 10�
𝑒𝑒−0.1𝑡𝑡

−0.1 �
− 2𝑡𝑡 + 𝑐𝑐 = −100𝑒𝑒−0.1𝑡𝑡 − 2𝑡𝑡 + 𝑐𝑐 

 
When 𝑡𝑡 = 0, 

𝑠𝑠 = 0 
−100𝑒𝑒0 + 𝑐𝑐 = 0 ⇒ 𝑐𝑐 = 100 

 
∴ 𝑠𝑠 = −100𝑒𝑒−0.1𝑡𝑡 − 2𝑡𝑡 + 100 
 
When 𝑡𝑡 = 10 ln 5, 

𝑠𝑠 = −100𝑒𝑒−0.1(10 ln5) − 2(10 ln 5) + 100 
= 47.811 

 
∴ 𝑂𝑂𝑂𝑂 = 47.8m 
 

(iii) When 𝑡𝑡 = 49, 
𝑠𝑠 = −100𝑒𝑒−0.1(49) − 2(49) + 100 

= 1.2553 
When 𝑡𝑡 = 50, 

𝑠𝑠 = −100𝑒𝑒−0.1(50) − 2(50) + 100 
= −0.67380 

∴ The particle is again at 𝑂𝑂 at some instant during the fiftieth second after first passing 
through 𝑂𝑂. 
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Question 9 
(i) 3 cos 2𝐴𝐴 + sin𝐴𝐴 − 2 = 0 

3(1 − 2 sin2 𝐴𝐴) + sin𝐴𝐴 − 2 = 0 
−6 sin2 𝐴𝐴 + sin𝐴𝐴 + 1 = 0 
6 sin2 𝐴𝐴 − sin𝐴𝐴 − 1 = 0 
(3 sin𝐴𝐴 + 1)(2 sin𝐴𝐴 − 1) = 0 

sin𝐴𝐴 = −
1
3
 

 
Basic ∠ 

= sin−1
1
3

= 19.471° 
 
𝐴𝐴 = 180° + 19.471°, 360° − 19.471° 
𝐴𝐴 = 199.5°, 340.5° 

or sin𝐴𝐴 =
1
2
 

 
Basic ∠ 

= sin−1
1
2

= 30° 
 
𝐴𝐴 = 30°, 150° 

 
∴ 𝐴𝐴 = 30°, 150°, 199.5° or 340.5° 
 

(ii)  
 
 
 
 
 
 
 
 
 
 
 
 
 

(iii) Let 
3
2

cos 6𝑥𝑥 + 1 = 2 −
1
2

sin 3𝑥𝑥 
3 cos 6𝑥𝑥 + 2 = 4 − sin 3𝑥𝑥 
3 cos 6𝑥𝑥 + sin 3𝑥𝑥 − 2 = 0 
3 cos 2(3𝑥𝑥) + sin 3𝑥𝑥 − 2 = 0 

 
∴ By replacing 𝐴𝐴 from part (i) by 3𝑥𝑥 and subsequently making 𝑥𝑥 the subject could be 
used to find the 𝑥𝑥-coordinates of the points of intersection of the graphs in part (ii). 

 
  

15 45 75 105 30 90 

𝑦𝑦 

𝑥𝑥 

1 

−
1
2
 

5
2
 

2 

3
2
 

120 60 

𝑦𝑦 = 2 −
1
2

sin 3𝑥𝑥 

𝑦𝑦 =
3
2

cos 6𝑥𝑥 + 1 
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Question 10 
(i) 𝑥𝑥2 + 𝑦𝑦2 + 4𝑥𝑥 − 6𝑦𝑦 = 36 

(𝑥𝑥 + 2)2 − 22 + (𝑦𝑦 − 3)2 − 32 = 36 
(𝑥𝑥 + 2)2 + (𝑦𝑦 − 3)2 = 49 
(𝑥𝑥 + 2)2 + (𝑦𝑦 − 3)2 = 72 
∴ Radius = 7, Centre is at (−2, 3) 
 

(ii) Tangent: 3𝑦𝑦 = 4𝑥𝑥 − 15 

⇒ 𝑦𝑦 =
4
3
𝑥𝑥 − 5   (1) 

∴ Equation of 𝐴𝐴𝐴𝐴: 

𝑦𝑦 − 5 = −
3
4

(𝑥𝑥 + 5) 

𝑦𝑦 = −
3
4
𝑥𝑥 +

5
4

    (2) 
 
(1) = (2) 

4
3
𝑥𝑥 − 5 = −

3
4
𝑥𝑥 +

5
4
 

25
12

𝑥𝑥 =
25
4
⇒ 𝑥𝑥 = 3 

Sub. 𝑥𝑥 = 3 into (1) 

𝑦𝑦 =
4
3

(3) − 5 = −1 
∴ 𝐵𝐵(3,−1) 
 

(iii) Centre of 𝐶𝐶2 

= �
−5 + 3

2
,
5 − 1

2
� = (−1, 2) 

 
Radius of 𝐶𝐶2 
= �(3 + 1)2 + (−1 − 2)2 = 5 
 

(iv) For 𝐶𝐶1, 
distance from (4, 6) to centre 
= �(4 + 2)2 + (6 − 3)2 
= √45 = 6.7082 < Radius of 𝐶𝐶1 
∴ (4, 6) lie within 𝐶𝐶1. 

 
For 𝐶𝐶2, 

distance from (4, 6) to centre 
= �(4 + 1)2 + (6 − 2)2 
= √41 = 6.4031 > Radius of 𝐶𝐶2 

∴ (4, 6) does not lie within 𝐶𝐶2. 
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Question 11 

(a) 
( ) 












−
=








− 2

1
1212 x

x
dx
d

x
x

dx
d  

=
(2𝑥𝑥 − 1)

1
2(1) − 1

2 (2𝑥𝑥 − 1)−
1
2(2)(𝑥𝑥)

2𝑥𝑥 − 1
 

=
√2𝑥𝑥 − 1 − 𝑥𝑥

√2𝑥𝑥 − 1
2𝑥𝑥 − 1

 

=
�2𝑥𝑥 − 1 − 𝑥𝑥
√2𝑥𝑥 − 1

�

2𝑥𝑥 − 1
=

𝑥𝑥 − 1

�(2𝑥𝑥 − 1)3
 

(shown) 
 

(b) (i) For the curve, let 𝑦𝑦 = 0, 
8(𝑥𝑥 − 1)

�(2𝑥𝑥 − 1)3
= 0 

8(𝑥𝑥 − 1) = 0 
𝑥𝑥 = 1 

 
∴ 𝐴𝐴(1, 0) 

 
Equation of 𝐴𝐴𝐴𝐴: 

𝑦𝑦 − 0 = (1)(𝑥𝑥 − 1) 
𝑦𝑦 = 𝑥𝑥 − 1   (1) 

 

𝑦𝑦 =
8(𝑥𝑥 − 1)

�(2𝑥𝑥 − 1)3
    (2) 

 
(1) = (2) 

𝑥𝑥 − 1 =
8(𝑥𝑥 − 1)

�(2𝑥𝑥 − 1)3
 

�(2𝑥𝑥 − 1)3 = 8 

2𝑥𝑥 − 1 = 8
2
3 

2𝑥𝑥 − 1 = 4 ⇒ 𝑥𝑥 =
5
2
 

Sub. 
2
5

=x  into (1), 

𝑦𝑦 =
5
2
− 1 =

3
2
 

∴ 𝑦𝑦-coordinate of 𝐵𝐵 is 
2
3 . (verified) 
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(ii) Area 

=
1
2
�

5
2
− 1� �

3
2
� + �

8(𝑥𝑥 − 1)

�(2𝑥𝑥 − 1)3

5

5
2

𝑑𝑑𝑑𝑑 

=
9
8

+ 8�
𝑥𝑥 − 1

�(2𝑥𝑥 − 1)3

5

5
2

𝑑𝑑𝑑𝑑 

=
9
8

+ 8 �
𝑥𝑥

√2𝑥𝑥 − 1
�
5
2

5
 

=
9
8

+ 8�
5
3
−

5
4
� 

24
107

= units2 
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