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No 

1 (a) 

(i) 
(ii) 

𝑂𝐺 = 𝑂𝐴 + 𝐴𝐺   or 
𝐶𝐷 = 𝐶𝐺 + 𝐺𝐷 

𝑎 − 𝑏 + 𝑐 
𝑎 − 2𝑏 + 𝑐 

K1 

N1 
N1 

(b) 

𝑝 + 𝑞 − (2𝑝 + 3𝑞) + (4𝑝 − 𝑞) 

−(𝑝 + 𝑞) + 5𝑝 = 4𝑝 − 𝑞 = 𝑂𝑅 
∵ 𝑃𝑇 = 𝑂𝑅 ⟹ 𝑃𝑇 ∥ 𝑂𝑅 and |𝑃𝑇| = |𝑂𝑅| 

Since 𝑃𝑇 is parallel to 𝑂𝑅, and  
|𝑃𝑇| = |𝑂𝑅|, therefore 𝑂𝑃𝑇𝑅 is a parallelogram. 

K1 

K1 

N1 

6 

2 (a) 
(i) 

(ii) 

240(1.06)20 
770 

240(1.06)𝑛 = 2500 

∴ The year in which the population first reached 2500 is 
2040. 

K1 
N1 

K1 

N1 

𝐸 𝐷 

𝐹 𝐶 

𝐴 𝐵 

𝑆 𝑅 

𝑃 𝑄 





 (c) 19

2
[2.16 + 3.24] 

51.3 𝑧𝑒𝑑 

K1 
 

N1 

 

   
 

 7 

6 (a)  
 
 
 
 
 
 
 
 
 

4

3

x
y


=  

Sketch the straight line, correct axis or y intercept 
the number of solutions of is 3. 

P1 
 

P1 
 

P1 
 

P1 
 
 
 

N1 
K1 
N1 

 
 
 
 
 
 
 
 
 
     
 
 
  7 

     

7 (a) 
(i) 

 

60° ×
3.142

180°
× 10 

10.47 𝑐𝑚 

 
K1 

 
N1 

 

 (ii) 1

2
× 102 ×

3.142

3
−

1

2
× 102𝑠𝑖𝑛60° 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝐴𝐶𝐵 = 9.07𝑐𝑚2 

KIK1K1 
 

N1 

 

 (b) 𝐴𝐸 = 5 𝑐𝑚 

Area of ∆𝐴𝐵𝐷 =
1

2
× 10.5 × 5 

Area of the shaded region 𝐴𝐵𝐶𝐷 = 26.25 − 9.1 
                                            = 17.2𝑐𝑚2 

P1 
K1 
K1 
N1 

 

    10 

8 (a) log10 𝑝  0.30 0.60 0.78 0.90 1.00 

log10 𝑣 0.35 0.50 0.59 0.65 0.70 

 
Refer to graph 
 

N1 
 

N1 
 

3m 
 

 

 (b) 
(i) 
 
 

(ii) 
 

m=    0.5 or     c= 0.2 

log10 𝑣 = 0.5 log10 𝑝 + 0.2 

1

21.585v p=      

P1 
K1 

 
 
 

N2 
 
 

 



 (c) 𝑝 = 6.371 N1  

    10 

9 (a) 𝑝2 = 4𝑥 

∴ 𝑃 is (
1

4
𝑝2, 0) 

Area of Δ𝑃𝑄𝑅 (𝐴) =
1

2
× (

1

4
𝑝2 − 2) × 𝑝 

(
1

8
𝑝3 − 𝑝) sq. units 

𝑑𝐴

𝑑𝑝
=

3𝑝2

8
− 1 

K1 
N1 
K1 

 
 

N1 

 

 (b) 
(i) 

 
𝑑𝐴

𝑑𝑡
=

𝑑𝐴

𝑑𝑝
×

𝑑𝑝

𝑑𝑡
 

𝑑𝐴

𝑑𝑡
= (

3𝑝2

8
− 1) × 0.2 

When 𝑝 = 6, 
𝑑𝐴

𝑑𝑡
= (

3

8
× 62 − 1) × 0.2   second 

∴ 𝐴 is increasing at the rate of 2.5 sq. units per second. 

 
 
 
 

K1 
 

K1 
N1 

 

 (ii) 𝛿𝑝   = 𝑘 

𝛿𝐴 =
𝑑𝐴

𝑑𝑝
∙ 𝛿𝑝 

𝛿𝐴 = (
3

8
× 62 − 1) ∙ 𝑘 

𝛿𝐴 = 12.5𝑘 sq. units. 

P1 
 
 

K1 
N1 

 

    10 

10 (a) 
(i) 

3 4
7

3
1 4

5 5
C

   
   
   

 

 
0·1147  

K1 
 
 

N1 

 

 (ii) 

Use ( ) ( )

7
7

6 1 7 0
7 7

6 7

4 1

5 5

6 7

4 1 4 1

5 5 5 5

r r

rC

P X P X

C C

−
   
   
   

= + =

       
= +       

       

 

05767 

P1 
 
 

K1 
 
 
 

N1 

 

 (b) 
(i) 

300 − 700

200
 

 

00228 

K1 
 

N1 

 



 (ii) 
 
 
 
 

(iii) 

𝑃 (
300 − 700

200
< 𝑍 <

800 − 700

200
) 

 

0.6687 
 
0.6687𝑛 = 983 

𝑛 = 1470 

 
 

P1 
 

K1 
 

N1 

 

    10 

11 (a) Gradient of 𝑂𝐴 = 2 

∴Gradient of 𝐴𝐵 is −
1

2
 

Equation of 𝐴𝐵 is 𝑦 − 8 = −
1

2
(𝑥 − 4) 

2𝑦 + 𝑥 = 20 
At 𝐵, 𝑥 = 0,        2𝑦 = 20 
𝑦 = 10 
∴ 𝐵 is (0,10)   

 
 

K 1 
N1 

 
 
 

N1 
 

 

 (b) 
(i) 

 
Since 𝑂𝐶 is parallel to 𝑦 + 3𝑥 = 5, 
∴gradient of 𝑂𝐶 is 𝑦 − 0 = −3(𝑥 − 0) 
𝑦 = −3𝑥 

Mid-point of 𝐴𝐵 = (
4+0

2
,

10+8

2
) = (2,9) 

Equation of the perpendicular bisector of 𝐴𝐵 is 
𝑦 − 9 = 2(𝑥 − 2) 
𝑦 = 2𝑥 + 5 
2𝑥 + 5 = −3𝑥 
𝑥 = −1 
𝑦 = −3(−1) = 3 
∴ the coordinates of 𝐶 is (−1,3) 

 
 

K1 
 

P1 
 

K1 
 

K1 
 
 

N1 
 

 

 (ii) Area of 𝑂𝐴𝐵𝐶 =
1

2
|
0
0

  
 4
8

0
  10

  
−1
3

  
0
0

| 

∆𝑂𝐴𝐵𝐶 =
1

2
[(0 + 40 + 0 + 0) − (0 + 0 − 10 + 0)] 

∆𝑂𝐴𝐵𝐶 = 25 sq. units. 

 
 

K1 
N1 

 

    10 

12 (a) 
 

100 140
5.50 3.50

110 100
x or=    

 
(i)            RM 5.00       (ii)   RM 4.90 

K1 
 
 

N1       
N1 

 

 (b) 110(2) + 120(4) + 𝑥(3) + 140(1)

10
= 115.5 

𝑥 = 105 

K1 K1 
 

N1 
 

 



 (c) 
𝐼 ̅ =

121(2) + 120(4) + 99.75(3) + 140(1)

10
 

116.1 

K1 
 

N1 

 

 (d) 
𝑥 =

116.13

100
× 15 

RM 17.42 

K1 
 

N1 

 

    10 

13 (a)  I  :  x + y ≥ 20  

 II  :  x ≤ 2y   

 III  :  15x + 8y  ≥ 25 

N1 
N1 
N1 

 

 (b) Refer to Graph 13 K1 N1 N1  

 (c) (10,10) 

8(10)+15(10) 

200  -  *(8(10)+15(10)) 

RM 20 

N1 
K1 
K1 
N1 

 

     10 

14 (a) 
(i) 

  

sin 𝐶

11.51
=

𝑠𝑖𝑛93.16°

15
 

C = 50.01° 

 
K1 

 
 

N1 
 

 

 (ii) 

( )( )2 2 2

79.98

9 9 2 9 9 cos79.98

11.57

o

oEC

EC

= + −

=

  

P1 
 

K1 
N1 

 

 (iii) 
( )( ) ( )1
11.51 9 in 93.16 *79.98

2

o oArea s= −  

              =  11.81  

K1 
 

N1 
 

 

 (b) *79.98 93.16o o+  

( )( ) ( )2 2 211.51 9 2 11.51 9 cos *79.98 93.16

20.47

o oAD

AD

= + − +

=

 

P1 
 

K1 
 

N1 

 

    10 

15 (a) Find t   when 𝑣 = 0,   
(𝑡 − 5)(𝑡 − 1) = 0 

5
3

5

1

1

6 5
3 2

t t
v dt t

  
= − +  

   
  

(
1

3
− 3 + 5)  - ( 

1

3
(5)3 − 3(5)2 + 5(5))  

  

∴ the distance 𝐴𝐵 = 
7

3
+

25

3
=

32

3
 

 
K1 

 
K1 

 
K1 

 
N1 

 



 
 
 

(b) 7

3
+

25

3
  OR   1 1

0 0
vdt vdt+   

13 𝑐𝑚 

K1 
 

N1 

 

 (c) 𝑎 = 2𝑡 − 6 
𝑡 = 3 𝑠 

∴ 𝑠 =
1

3
(3)3 − 3(3)2 + 5(3) 

𝑠 = −3 𝑐𝑚 
∴ the distance 𝑂𝐶 = 3 𝑐𝑚 

the distance 𝐵𝐶 =
25

3
− 3 =

16 

3
 𝑐𝑚 

 
 
 
 
∴ 𝐶 is nearer to 𝑂. 

K1 
N1 
K1 

 
 
 
 
 
 
 
 

N1 

 

    10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Question 8 

log10 𝑝  0.30 0.60 0.78 0.90 1.00 

log10 𝑣 0.35 0.50 0.59 0.65 0.70 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

log10 𝑣 

0.1 

0.2 

0.3 

0.4 

0.6 

0.7 

0.8 

0.9   

1.0   

1.1  - 

0.5 

log10 𝑝 

x 

0.1 0.2 0.5 0.4 0.3 0.6 0.7 0.8 0.9 1.0 

x 

x 

x 

x 

0 



 
 
 
 
 
 
 
Question 13 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

x = 5y 

15x + 8y = 250 

R 

x + y = 20 
 • 

( 10, 10 ) 

y 
 

35 

30 

20 

25 

15 

10 

5 

0 5 10 15 20 25 30 35 
x 
 

x = 2y 

One *straight line drawn correctly         K1 
All * straight lines drawn correctly         N1 
Correct Region                                           N1 
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