
.  

1 −4{(−4 − 5) − 3 − 2}

−12 + 8
 

 
−4 × −14

−4
 

= −4 
 

M1 

M1 

A1 

2 2(3𝑥2𝑦2 − 10𝑥𝑦 + 8)

2(𝑥2𝑦2 − 4)
 

 
2(3𝑥𝑦 − 4)(𝑥𝑦 − 2)

2(𝑥𝑦 + 2)(𝑥𝑦 − 2)
 

 
3𝑥𝑦 − 4

𝑥𝑦 + 2
 

M1 

M1 

A1 

3 4

5
−

3

4
 

 

=
1

20
 

M1 

A1 

4 𝑙𝑒𝑡 𝑐𝑒𝑛𝑡𝑟𝑒 𝑏𝑒 (𝑥, 𝑦) 
 
3 − 𝑥

3 − 𝑥
=

7 − 𝑥

1 − 𝑥
 

 

𝑥 = 3 
 
7 − 𝑦

1 − 𝑦
=

5 − 𝑦

2 − 𝑦
 

 

𝑦 = 3 
 

∴ 𝑐𝑒𝑛𝑡𝑟𝑒(3,3)  

𝑆. 𝐹. =
7 − 3

1 − 3
=

4

−2
= −2 

 

M1 

M1 

A1 

B1 

5 
𝑥 −

3

2
≤ 2𝑥 + 1 

𝑥 ≥ −
5

6
 

2𝑥 + 1 < 5 

𝑥 < 2 

−
5

6
≤ 𝑥 < 2 

𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑣𝑎𝑙𝑢𝑒𝑠 = 0,1 
 

 

 

M1 

A1 

B1 



6 
𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑡𝑜 𝑐𝑎𝑡𝑐ℎ 𝑢𝑝 = 10.45 − 9.00 = 1.45 = 1

3

4
ℎ 

𝑥 ×
3
4

𝑥 − 80
=

7

4
 

 

𝑥 = 140 𝑘𝑚/ℎ 

M1 

M1 

A1 

7 (3𝑥 − 2)180

3𝑥
=

(𝑥 − 2)180

𝑥
+ 40 

 
540𝑥 − 360 − 540𝑥 + 1080

3𝑥
= 40 

 
720

3𝑥
= 40 

 

𝑥 = 6 

M1 

M1 

A1 

8 
=

1

3.021
+

3

(0.071)2
=

1

3.021
+

3

50.41 × 10−2
 

 

=
1

3.021
+ 3 ×

1

5.041 × 10−1
 

 

= 0.3310 + 3 × 0.1984 × 10 
 

= 6.283 

M1 

M1 

A1 

9 = 20 tan 32 − 20 tan 27 

= 12.50 − 10.19 

= 2.31𝑚 

M1 

M1 

A1 

10 
53𝑦 × 53 +

53𝑦

5
= 125.2 

𝑙𝑒𝑡 53𝑦 = 𝑥 

125𝑥 +
𝑥

5
= 125.2 

625𝑥 + 𝑥 = 626 

𝑥 = 1 

53𝑦 = 1 = 50 

3𝑦 = 0 ⇒ 𝑦 = 0 

M1 

M1 

A1 

B1 

 

11 𝐿𝐶𝑀 𝑜𝑓 5,4,12 = 60 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

𝑛𝑜 𝑜𝑓 𝑠𝑐𝑟𝑖𝑝𝑡𝑠 𝑚𝑎𝑟𝑘𝑒𝑑 𝑖𝑛 60 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 =
60

5
+

60

4
+

60

12
= 32 𝑠𝑐𝑟𝑖𝑝𝑡𝑠 

𝑡𝑖𝑚𝑒 𝑡𝑜 𝑚𝑎𝑟𝑘 160 𝑠𝑐𝑟𝑖𝑝𝑡𝑠 =
160 × 60

32
= 300 𝑚𝑖𝑛𝑢𝑡𝑒𝑠. 

𝑡𝑖𝑚𝑒 𝑡𝑜 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑚𝑎𝑟𝑘𝑖𝑛𝑔 = 9.00 + 5.00 = 1400 = 2.00𝑝𝑚 

M1 

M1 

A1 

B1 

12 437

99
−

21

99
 

=
416

99
= 4

20

99
 𝑜𝑟 4. 2̇0̇ 

 

 

M1 

A1 



13 
ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑙𝑎𝑟𝑔𝑒𝑟 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 =

6237

22
7 × 10.52

= 18 𝑐𝑚 

21

7
=

18

ℎ
 

ℎ = 6 𝑐𝑚 

M1 

M1 

A1 

14 
%𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒 = (

8

24
×

12

100
+

4

24
×

18

100
+

12

24
×

40

100
) × 100 

=
27

100
× 100 

 

= 27% 

M1 

M1 

A1 

15 4𝒑 − 3𝒒 = (
10
5

) 

4𝒑 + 8𝒒 = (
−56
60

) 

 

−11𝒒 = (
66

−55
) ⇒ 𝒒 = (

−6
5

) 

 

𝒑 =
1

4
{(

10
5

) + 3 (
−6
5

)} 

 

= (
−2
5

) 

 

M1 

A1 

M1 

A1 

16 

 

B1-continous 

lines 

B1-dotted lines 

B1-complete 

diagram 

17 a) (i)   
1

10
× 360 

 

     = 360
 

(𝑖𝑖)  61.6 =
36

360
×

22

7
× 𝑟2

 

               𝑟 = √
61.6 × 360 × 7

36 × 22
 

             𝑟 = 14 𝑐𝑚 

b) (i) 61.6 =
22

7
× 𝑟 × 14 

𝑟 = 61.6 ×
7

22
×

1

14
= 1.4 𝑐𝑚 

(ii) ℎ = √142 − 1.4 2 = 13.93 

          𝑉 =
1

3
×

22

7
× 1.42 × 13.93 

             = 28.60𝑐𝑚3
 

M1 

A1 

M1 

M1 

A1 

M1 

A1 

B1 

M1 

A1 



        
18 a) 1000𝑥 + 800𝑦 = 460,000 

1000 ×
6

5
𝑥 + 800 ×

4

5
𝑦 = 534,000 

 

5𝑥 + 4𝑦 = 2,300 

15𝑥 + 8𝑦 = 6675 

b) (
5 4

15 8
) (

𝑥
𝑦) = (

23000
6675

) 

1

−20
(

8 −4
−15 5

) (
5 4

15 8
) (

𝑥
𝑦) = (

−
2

5

1

5
3

4
−

1

4

) (
2300
6675

) 

(
1 0
0 1

) (
𝑥
𝑦) = (

−
2

5
× 2300 +

1

5
× 6675

3

4
× 2300 −

1

4
× 6675

) 

(
𝑥
𝑦) = (

415
56.25

) 

𝑥 = 𝐾𝑠ℎ 415, 𝑦 = 𝐾𝑠ℎ 56.25 

c) 
6

5
× 415 × 100 +

4

5
× 50 × 56.25 

= 𝐾𝑠ℎ𝑠 52,050 
 

B1 

B1 

B1 

M1 

M1 

M1 

M1 

A1 

M1 

A1 

19 (a) 

 

B1-∆𝐴𝐵𝐶 

B1-∆𝐴′𝐵′𝐶′ 
B1-coord 

B1-∆𝐴′′𝐵′′𝐶′′ 
B1-coord 

B1-bisectors 

B1-centre 

identified 

B1-cenre&angle 

B1-opp 

B1-direct 



 

(b) 

A’(2,6), B’(2,8), C’(0,6)  

 

(c) 

A”(5,3), B”(5,7), C”(1,3)  

 

(d)  

Centre(4.5,1.5)   angle=900
 

 

(e) 

(i) ABC and A’B’C’ 

(ii) A”B”C” and A’’’B’’’C’’’ 

 

20 a) (i) 
1

2
× 54 × 𝑉 = 810 

𝑉 =
810

27
= 30 𝑚/𝑠 

(ii) 
30−0

𝑡−0
=

5

3
 

       𝑡 = 18𝑠 

𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
0 − 30

54 − 18
= −8.8333 

∴ 𝑑𝑒𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 = 0.8333𝑚/𝑠2
 

b) (i) 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑎𝑝𝑎𝑟𝑡 = 1 × 60 = 60𝑘𝑚 

𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑡𝑜 𝑜𝑣𝑒𝑟𝑡𝑎𝑘𝑒 =
60

40
= 1.5 

𝑡𝑖𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑎𝑦 = 11.45 + 1.30 = 1315 = 1.15𝑝𝑚 

(ii) 𝑡𝑖𝑚𝑒 𝑡ℎ𝑒 𝑏𝑢𝑠 𝑎𝑟𝑟𝑖𝑣𝑒𝑑 𝑎𝑡 𝑌 = 10.45 +
600

60
= 10.45 + 8.20 = 1905ℎ 

𝑡𝑖𝑚𝑒 𝑡ℎ𝑒 𝑐𝑎𝑟 𝑎𝑟𝑟𝑖𝑣𝑒𝑑 𝑎𝑡 𝑌 = 11.45 +
500

100
= 11.45 + 5.00 = 1645ℎ 

𝑤𝑎𝑖𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 = 1905 − 1645 = 2 ℎ 20 𝑚𝑖𝑛𝑠 
 

 

 

 

 

 

M1 

A1 

M1 

A1 

M1 

M1 

A1 

M1 

M1 

A1 



21 a)  

Mass(kg) 41-50 51-55 56-65 66-70 71-85 

Frequency 8 12 16 10 6 

Height of 

rectangle 

0.4 1.2 0.8 1.0 0.2 

b)  

 
  

c) (i) 56-65 

(ii) 55.5 +
6

2×0.8
 

= 55.5 + 3.75 = 59.25 

d) 
5

26
× 100 

= 8.929% 

B1B1 

S1-scale 

B1B1-rectangles 

B1 

M1 

A1 

M1 

A1 

22 a) −6𝑥 = −6 

   𝑥 = 1 

∴ 𝑍(1,0) 

b) 𝐿1; 𝑦 =
2

3
𝑥 − 6 

𝐿2;  
𝑦 − 0

𝑥 − 1
= −

3

2
 

𝑦 = −
3

2
𝑥 +

3

2
 

3𝑥 + 2𝑦 = 3 

c) (i) 
𝑦−5

𝑥−2
=

2

3
 

𝑦 − 5 =
2

3
𝑥 −

4

5
 

2𝑥 − 3𝑦 = −11 

(ii) (3𝑥 + 2𝑦 = 3) × 2 

       (2𝑥 − 3𝑦 = −11) × 3 
 

        6𝑥 + 4𝑦 = 6 

        6𝑥 − 9𝑦 = −33 −  

                13𝑦 = 39 

        ∴ 𝑦 = 3, 𝑥 = −1 

         𝑅(−1,3) 

M1 

A1 

M1 

M1 

A1 

M1 

A1 

M1 

M1 

A1 



23 a) 𝑶𝑹 = 𝟓 (
𝟐
𝟖

) = (
𝟏𝟎
𝟒𝟎

) 

 𝑶𝑨 =
𝟑

𝟒
𝑶𝑸 =

𝟑

𝟒
(

𝟏𝟐
𝟖

) = (
𝟗
𝟔

) 

𝑹𝑨 = 𝑶𝑨 − 𝑶𝑹 = (
𝟗
𝟔

) − (
𝟏𝟎
𝟒𝟎

) = (
−𝟏

−𝟑𝟒
) 

b) 𝑹𝑳 = 𝑹𝑶 + 𝑶𝑳 

𝑶𝑳 =
𝟓

𝟏𝟕
(

𝟐
𝟖

) +
𝟏𝟐

𝟏𝟕
(

𝟏𝟐
𝟖

) 

= (

10

17
40

17

) + (

144

17
96

17

) = (

154

17
136

17

) 

𝑹𝑳 = (
−𝟏𝟎
−𝟒𝟎

) + (

𝟏𝟓𝟒

𝟏𝟕
𝟏𝟑𝟔

𝟏𝟕

) 

      = (−
𝟏𝟔

𝟏𝟕
−𝟑𝟐

) 

c) 𝑹𝑨 = (
−𝟏

−𝟑𝟒
)   ;        𝑹𝑳 = (

−
𝟏𝟔

𝟏𝟕

−𝟑𝟐
) 

𝑹𝑳 =
𝟏𝟔

𝟏𝟕
𝑹𝑨 

𝒉𝒆𝒏𝒄𝒆 𝑹𝑳/ /𝑹𝑨,
𝒃𝒖𝒕 𝑹 𝒊𝒔 𝒄𝒐𝒎𝒎𝒐𝒏, 𝒕𝒉𝒆𝒓𝒆𝒇𝒐𝒓𝒆 𝑹, 𝑳 𝒂𝒏𝒅 𝑨 𝒂𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒏𝒆𝒓 

d) 𝑹𝑳 =
𝟏𝟔

𝟏𝟕
𝑹𝑨 

𝑹𝑳: 𝑳𝑨 = 𝟏𝟔: 𝟏 

M1 

M1 

A1 

M1 

M1 

M1 

A1 

B1 

B1 

B1 

24 (a) 

 
(b) (i) (7 ± 0.1) × 10𝑘𝑚 

         = 70𝑘𝑚 

      (ii) (1800 + 250) ± 10
 

           = 2050
 

     (iii) 

𝑄𝑉 = 96𝑘𝑚; 𝑃𝑉 = 56𝑘𝑚; 𝑃𝑇 = 48𝑘𝑚 

B1-Q 

B1-R & T 

B1-V 

B1 

B1 

B1 

B1 

B1 

M1 

A1 



 

𝑎𝑟𝑒𝑎 𝑜𝑓 𝑟𝑒𝑔𝑖𝑜𝑛 = 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝑄𝑅𝑉 + 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝑃𝑄𝑉 + 𝑎𝑟𝑒𝑎 𝑜𝑓 ∆𝑇𝑃𝑉 
 

=
1

2
× 58 × 96 sin 43 +

1

2
× 53 × 56 sin 125 +

1

2
× 48 × 56 

= 2,559.8𝑘𝑚 ≅ 2,560𝑘𝑚. 

 


