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SECTION I 

 WORKING MARKS GUIDELINES 

1.  Numerator: 

−2(−5 + 8) −  9 ÷ 3 − 5 
−6 −  9 ÷ 3 + 5 
−6 − 3 − 5 =  −14 
Denominator: 

−3 × −5 + − 2 × 4 
15 − 8 = 7 
Quotient 
−14

7
=  −2 

 
 
 
 
M1 
 
 
 
M1 

 
A1 
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2.  (a) (i) 86.462 = 7475 

(ii) 
1

27.56
=

1

2.756×102 =0.03628 

 

(b) 
86.462

27.56
= 7475 × 0.03628 

              = 271.2  

B1 
 
B1 
 
 
 
M1 
A1 

 

  3  

3.  90

90
(2𝑛 − 4) =  

1440

90
 

(2𝑛 − 4) =  16 

2𝑛 =  20 

𝑛 =  10 

Decagon    

M1 

 

 

A1 

B1 

 

  3  

4.  
𝐴. 𝑆. 𝐹 =  

750

120
=  

25

4
 

𝐿. 𝑆. 𝐹 =   √
25

4
=

5

2
 

𝑉. 𝑆. 𝐹 =  (
5

2
)

3

=  
125

8
 

Volume of larger =  
125

8
×

400

1000
= 6.25 litres 
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5.  
𝑃 = 2 (

−1
  4

) −  4 (
−3
−2

) +  3 (
−2
−1

) 

     = (
−2
  8

) − (
−12
−8

) + (
−6
−3

) 

       = (
4

13
) 

M1 
 
 
M1 
 
 
A1 
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6.  −3𝑥 > −7 − 5 
−3𝑥 >  −12 
−3𝑥

−3
<  

−12

−3
 

      𝑥 < 4 
 

𝑥 − 3𝑥 > −4 + 6 
−2𝑥 ≤  2 
−2𝑥

−2
≥  

2

−2
 

      𝑥 ≥ −1 
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7.  𝐶𝑜𝑠𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑟 𝑖𝑛 𝐾𝑠ℎ𝑠 = 4800 × 72.34 

                                                 = 𝐾𝑠ℎ𝑠 347 232 

𝐶𝑜𝑚𝑚𝑖𝑠𝑖𝑜𝑛 𝑖𝑛 𝐾𝑠ℎ𝑠 =
15

100
× 𝐾𝑠ℎ𝑠 347 232 

                                        =  𝐾𝑠ℎ𝑠 52 084.80 

𝐶𝑜𝑠𝑡 𝑜𝑓 𝑠ℎ𝑖𝑝𝑚𝑒𝑛𝑡 𝑖𝑛 𝐾𝑠ℎ𝑠 =
72 220

117.2
 

                                                     = 𝑈𝑆 $ 616.216 × 72.34 

                                                     = 𝐾𝑠ℎ𝑠 44 576.70 

 

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 = 347 232.00 + 52 084.80 + 44 576.70 

                                                     = 𝐾𝑠ℎ𝑠 443 893.50 
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8.  3 189 

3 63 

3 21 

7 7 

 1 

M1 
 
 
 
 

Table  
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p3 × q = 33 × 7 
p = 3 and q = 7 

M1 
A1 

  3  

9.  

1000 (√
0.0128

200
) =  1000 (√

0.0064

100
) 

                                   = 1000 ×
0.08

10
 

                                   = 8 

M1 
 
 
 
M1 
 
A1 
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10.  2𝑥 − 3

3
− 

𝑥 − 2

2
− 

1 − 𝑥

4
=  

4(2𝑥 − 3) −  6(𝑥 − 2) − 3(1 − 𝑥)

12
 

                                                =  
8𝑥 − 12 − 6𝑥 + 12 − 3 + 3𝑥

12
 

                                                =  
5𝑥 − 3

12
 

M1 
 
 
M1 
 
 
A1 
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11.  
14 ×

30

40
×

10

7
 

                         = 15 𝑑𝑎𝑦𝑠 

M1M1 
 
A1 

 

  3  

12.  
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑒𝑐𝑡𝑜𝑟 𝑂𝐴𝐵 =  

100

360
× 3.142 × 62 

                                                =  31.42𝑐𝑚2 

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 =  
1

2
× 6 × 6 

                                           =  17.73𝑐𝑚2 
𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠ℎ𝑎𝑑𝑒𝑑 𝑟𝑒𝑔𝑖𝑜𝑛 =  31.42 − 17.73 
                                                      =  13.69𝑐𝑚2 

M1 
 
 
 
 
 
M1 

 
A1 

for 

conversi

on 
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13.   
2 1764  2 2744 

2 882  2 1372 

3 441  2 686 

3 147  7 343 

7 49  7 49 

7 7  7 7 

 1   1 

1764 =  22 × 32 × 72 
2744 =  23 × 73 
 

√1764

√2744
3 =  

2 × 3 × 7

2 × 7
 

 

 

M1 

 

 

 

 

M1 
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              = 3 

  3  

14.  𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =  
𝑚𝑎𝑠𝑠

𝑣𝑜𝑙𝑢𝑚𝑒
 

2.4 =  
18 000

15 × 50 × ℎ
 

ℎ =  
18 000

15 × 50 × 2.4
 

ℎ =  10 𝑐𝑚 

 

 

M1 

M1 

A1 

 

  3  

15.  
𝐴𝑟𝑒𝑎 =  

1

2
𝑎𝑏 𝑠𝑖𝑛∅ 

51 =  
1

2
× 12 × 17𝑠𝑖𝑛∅ 

51

6 × 1
=  

6 × 17𝑠𝑖𝑛∅

6 × 1
 

sin ∅ = 0.5 

       ∅ =  300 

 

 

M1 

 

M1 

 

A1 
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16.  (a) 𝐺𝐶𝐷 𝑖𝑠 𝑥𝑦2 
 

(b) 𝑥𝑦2(9𝑥2 − 4𝑦2) 
𝑥𝑦2(3𝑥 −  2𝑦)(3𝑥 + 2𝑦 

A1 

 

M1 

A1 

 

  3  

 
SECTION II 

17.  (a) 𝐴𝑡 𝑡ℎ𝑒 𝑥 − 𝑎𝑥𝑖𝑠, 𝑦 = 0 

0 =  
2

3
𝑥 − 

2

3
 

2

3
𝑥 =   

2

3
 

𝑥 = 1 
𝑇(1, 0) 
 

(b) 𝑦 =  
2

3
𝑥 − 

2

3
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M1 
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𝑚1 =  
2

3
               𝑚2 =  

−3

  2
 

𝑦 − 0

𝑥 − 1
=  

−3

  2
 

2𝑦 =  −3𝑥 + 3 
2𝑦 + 3𝑥 =  +3 

 

(c) (i) 𝑚 1 =  𝑚3 =  
2

3
 𝑝𝑜𝑖𝑛𝑡 (−4,1) 

    
𝑦 − 1

𝑥 + 4
=  

2

3
 

   𝑦 − 1 =  
2

3
𝑥 +

8

3
 

   𝑦 =  
2

3
𝑥 +

11

3
  

 

(ii)  𝑦 =  
2

3
𝑥 +

11

3
 

 
      (2𝑦 + 3𝑥 = 3)3 
      (3𝑦 − 2𝑥 = 11)2 
 
       6𝑦 + 9𝑥 = 9 
       6𝑦 − 4𝑥 = 22 
                  13𝑥 = −13 
                     𝑥 = −1 
                     𝑦 = 3 
 

                     𝑆(−1, 3) 

 
M1 
 
 
A1 
 
 
 
M1 
 
 
 
 
A1 
 
 
 
M1 
 
 
 
M1 
 
 
 
 
 
A1 
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18.  
(a) 𝑣 =

1

2
𝑡2 −  3𝑡 + 7 

   =
1

2
(8)2 −  3(8) + 7 

   = 15 𝑚/𝑠 

 
(b) 𝑎 = 𝑡 − 3 

𝑤ℎ𝑒𝑛 𝑡 = 0, 𝑎 =  −3 

𝑅𝑒𝑡𝑎𝑟𝑑𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 3𝑚/𝑠2 

 

 

M1 

 

A1 

 

 

M1 

A1 
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(c) 
𝑑𝑣

𝑑𝑡
= 0 𝑎𝑡 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 

𝑡 − 3 = 0 

𝑡 = 3 

Minimum velocity 

 𝑣 =
1

2
(3)2 −  3(3) + 7 

    = 2
1

2
 𝑚/𝑠 

 

 

(d) 𝑠 = ∫ (
𝑡2

2
−  3𝑡 + 7) 𝑑𝑡  

𝑠 =
𝑡3

6
−  

3

2
𝑡2 + 7𝑡 + 𝑐 

𝑓𝑜𝑟 𝑡 = 2,  

𝑠 =  
8

6
−  6 + 14 

𝑠 =  9
1

3
𝑚 

M1 

 

A1 

 

 

 

M1 

 

A1 

 

 

M1 

 

A1 
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19.  
(a) (

1 1
2 3

) (
4 0 −2
1 2 4

) = (
5 2 2

11 6 8
) 

 

𝐴𝐼(5, 11), 𝐵𝐼(2, 6)𝐶𝐼(2, 8) 

 

 

(b) (
2 −1
1 2

) (
5 2 2

11 6 8
) = (

−1 −2 −4
27 14 18

) 

 

𝐴𝐼(5, 11), 𝐵𝐼(2, 6)𝐶𝐼(2, 8) 

 

 
M1M1 
 
 

 
A1 
 
 
 
 
 
 
M1M1 
 
 
 
A1 
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(c) (
2 −1
1 2

) (
1 1
2 3

) 

 

                           =  (
0 −1
5   7

) 

 

(d) 
1

5
(

7 −1
5   0

) 

 

                           =  (
7

5

1

5
−1 0

) 

 

M1 
 
 
 
 
 
A1 
 
 
 
 
M1 
 
 
 
A1 

  10  

20.  (a) 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝐴 𝑏𝑒𝑓𝑜𝑟𝑒 𝐵 𝑠𝑡𝑎𝑟𝑡𝑒𝑑 = 65 × 2
1

6
 

                                                                  = 140.83𝑘𝑚 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑠ℎ𝑎𝑟𝑒𝑑 = 460 − 140.83 

                                  = 319.17𝑘𝑚 

𝑇𝑖𝑚𝑒 𝑡𝑜 𝑚𝑒𝑒𝑡 =
319.17𝑘𝑚

145
 

                           = 2.2012ℎ𝑟𝑠 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝐵 = 80 × 2.2012 

                                    = 176.09𝑘𝑚 

 

(b) 𝑇𝑖𝑚𝑒 ≈ 2ℎ𝑟𝑠 12 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

𝑀𝑒𝑒𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 = 1055ℎ𝑟𝑠 + 2ℎ𝑟𝑠 12 𝑚𝑖𝑛 

                            = 1307ℎ𝑟𝑠 

                            = 1.07𝑝𝑚 

 
 
M1 
 
 
 
M1 
 
 

 
 
M1 
 
 
A1 
 
 
 
 
M1 
 
 
 
A1 
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 9 

 

(c) 𝑇𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑏𝑦 𝑚𝑖𝑛𝑖𝑏𝑢𝑠 =  
460

65
 

                                               ≈ 7 ℎ𝑟𝑠 05𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

𝑇𝑖𝑚𝑒 𝑡𝑜 𝑟𝑒𝑎𝑐ℎ 𝐵 =  0845ℎ𝑟𝑠 + 7 ℎ𝑟𝑠 5 𝑚𝑖𝑛𝑠 

                                 = 1550ℎ𝑟𝑠 

                                 =  3.50𝑝𝑚 

𝑇𝑖𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑜𝑡𝑜𝑟𝑖𝑠𝑡 =  1550ℎ𝑟𝑠 − 0915ℎ𝑟𝑠 

                                            = 6ℎ𝑟𝑠 35𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =  120 × 6
35

60
 

                   = 790𝑘𝑚 

 
 
M1 
M1 
 
 
 
 
 
M1 
 
 
 
 
 
A1 
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21.  

 

(a) 
𝑥

𝑥+12
=  

7

10.7
 

10.5𝑥 = 7𝑥 + 84 

  3.5𝑥 = 84 

       𝑥 = 24 

𝐿 =  √362 + 5.252 = 36.38𝑐𝑚 

𝑙 =  √242 + 3.52 = 24.25𝑐𝑚 

Curved surface area 

 =  (
22

7
× 5.25 × 36.38) − (

22

7
× 3.5 × 24.25) 

 =  333.6𝑐𝑚2 

 

 

 

 

 

 

 

 

 

M1 

 

 

 

 

M1 

 

 

M1 

M1 

 

M1 
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𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑎𝑓𝑐𝑒 𝑎𝑟𝑒𝑎 = 333.6 + (
22

7
× 7 × 7) 

                                        = 487.6𝑐𝑚2 

 

(b) 𝑉𝑜𝑙𝑢𝑚𝑒 =  
22

7
× 5.252 × 36 −

22

7
× 3.52 × 24 

                 = 2194.5𝑐𝑚3 

𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 =
2194.5𝑐𝑚3

1000
 

                    = 2.1945 𝑙𝑖𝑡𝑟𝑒𝑠 

                    = 22 𝑑𝑒𝑐𝑖𝑙𝑖𝑡𝑟𝑒𝑠 

A1 

 

 

M1M1 

 

M1 

 

A1 

  10  

22.  (a) 55 − 59 

(b) Assumed mean = 57 

𝑪𝒍𝒂𝒔𝒔 𝒇 𝑴𝒊𝒅 𝒑𝒐𝒊𝒏𝒕(𝒙) 𝒙 − 𝑨 = 𝒅 𝒇𝒅 𝒇𝒅𝟐 
40 − 44 3 42 −15 −45 675 
45 − 49 30 47 −10 −300 3000 
50 − 54 29 52 −5 −45 725 
55 − 59 33 57 0 0 0 
60 − 64 13 62 5 65 325 
65 − 69 1 67 10 10 100 
70 − 74 1 72 15 15 225 
 110   −400 5050 

𝑀𝑒𝑎𝑛 =  
−400

110
+  57 

             = 53.364 

 

(c) 𝑠 =   √5050

110
− (

−400

110
)

2
 

           =   √32.69 

           =   5.718 

 

B1 
 
 
 
 
 
B1 
 
 
 
 
 
 
 
M1 
 
 

A1 
 
 
 
 
M1 
 
 
 
M1 
 
A1 
 
 
 
 
 
 

 
 
 
 
 
 
For the 
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(d) 50th student 

  = 49.5 +
17

29
× 5 

  = 49.5 + 2.9310 

 = 52.43 

M1 
 
 
M1 
 
A1 

  10  

23.  (a) 𝑦2 = 13.42 + 52 − 2 × 13.4 × 5 cos 57.70 

      = 179.6 + 25 − 134 × 0.5344 

      = 204.6 − 71.61 

      = 132.99 

   𝑦 = √132.99 = 11.53𝑐𝑚 

 

(b) 
5

sin 𝑍
=  

11.53

sin 57.70 

sin 𝑍 =  
5 sin 57.70

11.53
 

sin 𝑍 =  0.3666 

      𝑍 =  21.510 

 

(c) 𝐴𝑛𝑔𝑙𝑒 𝑌𝑋𝑍 = 180 − (21.510 + 57.70) 

                      = 100.79 

M1 
 
 
M1 
 
 
 
M1 
 
 
 
A1 
 
 
 
 
 
M1 
 
 
 
M1 
 
 
 
 
 
A1 
 
 
 
 
 
M1 
 
M1 
 
A1 
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                      = 100.8 

 0 10  

24.  (a)  

 

 

(b)  

(i) Bearing of S from P = 0750 ± 10 

 

(ii) Distance of Q from S = 2.6 × 20 

                                   = 52 ± 2𝑘𝑚 

 

(iii) Bearing of Q from R = 1110 ± 10 

 

(iv) Distance of R from S = 7.0 × 20 

                                   = 140 ± 2𝑘𝑚 

 

 

 

 

 

 

B1 

B1 

B1 

B1 

 

 

 

 

B1 

 

M1 

A1 

 

 

B1 

 

M1 

A1 

 

  10  
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