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★★



1. (a)    1, 2 1 mark 

 (b) {𝑝𝑝, 𝑞𝑞, 𝑠𝑠} 1 mark 

2. (a) 𝑓𝑓(7) = 10 2 marks 

 (b)   𝑘𝑘 = 2 B1 

  𝑔𝑔𝑔𝑔(7) = 𝑘𝑘(10) − 1 = 19 1 mark 

3.  𝑝𝑝 = −14 4 marks  

  −
12 + 𝑝𝑝

2 = 4 �−
1
2
�
2

 B3 

  4𝛽𝛽 + 𝛽𝛽 = −
5
2  𝑑𝑑𝑑𝑑𝑑𝑑 4𝛽𝛽2 = −

12 + 𝑝𝑝
2  B2 

  𝑥𝑥2 +
5
2 𝑥𝑥 −

12 + 𝑝𝑝
2 = 0  B1 

4.  2𝑥𝑥2 − 3𝑥𝑥 − 5 ≤ 0   4 marks 

  (𝑥𝑥 + 1)(2𝑥𝑥 − 5) ≤ 0 B3 

  (𝑥𝑥 + 1) 𝑎𝑎𝑎𝑎𝑎𝑎 (2𝑥𝑥 − 5) B2 

  −1 ≤ 𝑥𝑥 ≤
5
2 B1 

5.  𝑝𝑝 > 2 𝑑𝑑𝑑𝑑𝑑𝑑 𝑝𝑝 < −2 3 marks 

  (𝑝𝑝 + 2)(𝑝𝑝 − 2) > 0  B2 

  𝑝𝑝2 − 4(1)(1) > 0 B1 

6.  𝑥𝑥 = −9 4 marks 

  9 − 3𝑥𝑥 = −4𝑥𝑥 B3 

  
9 − 3𝑥𝑥

2 = −2𝑥𝑥 B2 

  3
9−3𝑥𝑥
2 = 3−2𝑥𝑥 B1 

7.  𝑥𝑥 = 4 3 marks 

  𝑙𝑙𝑙𝑙𝑙𝑙3𝑥𝑥 = 𝑙𝑙𝑙𝑙𝑙𝑙34 B2 



  𝑙𝑙𝑙𝑙𝑙𝑙3𝑥𝑥
2 = 𝑙𝑙𝑙𝑙𝑙𝑙32 B1 

8.  𝑏𝑏 =
1
4 2 marks 

  𝑏𝑏 + 3 = −(3𝑏𝑏 − 4)  B1 

9.  12𝑦𝑦 + 8𝑥𝑥 + 20 = 0 3 marks 

  𝑥𝑥2 + 𝑦𝑦2 − 8𝑥𝑥 + 16 = 𝑥𝑥2 + 𝑦𝑦2 + 12𝑦𝑦 + 36 B2 

  �(𝑥𝑥 − 4)2 + 𝑦𝑦2 = �𝑥𝑥2 + (𝑦𝑦 + 6)2 B1 

10.  ℎ = 25 − 4𝑘𝑘2 3 marks 

  4𝑘𝑘2 = 25 − ℎ B2 

  2𝑘𝑘 = �125
5 − �√ℎ�

2
 B1 

11. (a) 113 1 mark 

 (b) 𝑥̅𝑥 = 10.63 2 marks 

  𝑥̅𝑥 =
(3 × 2) + (10 × 5) + (25 × 8) + (35 × 11) × +(40 × 14)

113  B1 

12.  𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 20.394 𝑐𝑐𝑐𝑐2 3 marks 

  𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 =
1
2

(6)2(1.133) B2 

  𝜃𝜃 = 1.133𝑟𝑟𝑟𝑟𝑟𝑟 B1 

13. (a) 𝑝𝑝 = 12 2 marks 

  𝑝𝑝(3) − 6 = 0 B1 

 (b) 𝑦𝑦 = 𝑥𝑥2 − 6𝑥𝑥 + 10 2 marks 

  𝑦𝑦 = 32 − 6(3) + 𝑐𝑐 B1 

14.  𝑛𝑛 = 40 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑 = 4 3 marks 

  
𝑛𝑛
2
�18 + �

165 − 9
𝑑𝑑

� (𝑑𝑑)� = 3480 B2 

  𝑛𝑛
2

[2(9) + (𝑛𝑛 − 1)(𝑑𝑑)] = 3480 𝑎𝑎𝑎𝑎𝑎𝑎 𝑛𝑛 − 1 =
165 − 9

𝑑𝑑  B1 



15.  𝑑𝑑 = 2 3 marks 

  𝑦𝑦 = 11 B2 

  8 − (5 − 𝑦𝑦) = −10𝑦𝑦 − 8 B1 

16.  𝑆𝑆∞ =
2

55 3 marks 

  𝑆𝑆∞ =
0.036

1 − 0.01 B2 

  𝑟𝑟 = 0.01 𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎 0.036 B1 

17.  𝑛𝑛 = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏 = 1000         3 marks 

  𝑛𝑛 = 2 𝑜𝑜𝑜𝑜 𝑏𝑏 = 1000       B2 

  𝑛𝑛 =
1 − 3
6 − 0  𝑜𝑜𝑜𝑜 log𝑏𝑏 = 3  B1 

18. (a) −3 1 mark 

 (b) 18 3 marks 

  [7(8) − 7(5)] − 3 B2 

  [7𝑥𝑥]58 − 3 B1 

19. (a) �𝑂𝑂𝑂𝑂�����⃗ � = √26 1 mark 

 (b) 𝑂𝑂𝑂𝑂�����⃗ = 2𝑎𝑎 + 𝑏𝑏 
 

1 mark  

20. (a) 𝑟𝑟 + 𝑠𝑠 = �
4 + 𝑘𝑘
−3

� 1 mark 

 (b) 𝑘𝑘 = 5.5394 2 marks 

  �(4 + 𝑘𝑘)2 + (−3)2 = 10 B1 

21.  𝜃𝜃 = 45𝑜𝑜, 116.57𝑜𝑜, 296.57𝑜𝑜, 315𝑜𝑜 4marks 

  tan 𝜃𝜃 = 1 𝑎𝑎𝑎𝑎𝑎𝑎 tan 𝜃𝜃 = −2  B3 

  (𝑡𝑡𝑡𝑡𝑡𝑡 𝜃𝜃 − 1) (𝑡𝑡𝑡𝑡𝑡𝑡 𝜃𝜃 + 2 ) = 0 B2 

  1 + 𝑡𝑡𝑡𝑡𝑡𝑡2𝜃𝜃 = 3 − 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  B1 



 

22. (a) 40320 2 marks 

  𝑃𝑃88  B1 

 (b) 5 2 marks 

  𝐶𝐶3 × 𝐶𝐶153  B1 

23. (a) 1
56 1 mark 

 (b) 1
48 2 marks 

  �
1
8 ×

1
12
� + �

1
12 ×

1
8
� 

B1 
 

24.  𝜎𝜎2 = 50 𝑎𝑎𝑎𝑎𝑎𝑎 𝜎𝜎 = 7.0711 3 marks 

  𝜎𝜎2 = 50 𝑜𝑜𝑜𝑜 𝜎𝜎 = 7.0711 B2 

  𝜎𝜎2 = 50 ×
1
2 ×

1
2 B1 

25. (a) 0.8876 2 marks 

  5.7 − 4.2
1.69  B1 

 (b) 0.3128 2 marks 

  0.5 − 0.1872 B1 

   
 

  

   


