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QUESTION 1 
 
1.1 1.1.1 �(𝑎𝑎2𝑏𝑏2)64

𝑎𝑎5𝑏𝑏7 × 𝑎𝑎−2𝑏𝑏−4
 

=
(𝑎𝑎2𝑏𝑏2)

3
2

𝑎𝑎5−2𝑏𝑏7−4
 

= 𝑎𝑎3−3𝑏𝑏3−3 
= 𝑎𝑎0𝑏𝑏0 
= 1 

 

  (3) 
 
 1.1.2 

�(log3 27)2 + �log8
1

64
�
3

�
−1

 

= [(3log3 3)2 + (−2log8 8)3]−1 
= [(3)2 + (−2)3]−1 
= [9 − 8]−1 
= 1 

 

  (3) 
 
1.2 log𝑥𝑥 9 + log3 1 − log4

1
16

= 3 
log𝑥𝑥 9 + 0 + 2log4 4 = 3 
log𝑥𝑥 9 = 3 − 2 
log𝑥𝑥 9 = 1 
𝑥𝑥 = 9 

 

  (4) 
 
1.3 642𝑥𝑥+1

16𝑥𝑥−2
= 256 

43(2𝑥𝑥+1)

42(𝑥𝑥−2) = 44 

46𝑥𝑥+3−2𝑥𝑥+4 = 44 
44𝑥𝑥+7 = 44 
∴ 4𝑥𝑥 + 7 = 4 
∴ 4𝑥𝑥 = −3 

∴ 𝑥𝑥 =
−3
4
 

 

  (3) 
 
1.4 1.4.1 𝑠𝑠 = 𝜋𝜋𝜋𝜋(4𝑟𝑟 + 2ℎ) 

𝑠𝑠
𝜋𝜋𝜋𝜋

= 4𝑟𝑟 + 2ℎ 
 
𝑠𝑠
𝜋𝜋𝜋𝜋

− 4𝑟𝑟 = 2ℎ 
 
𝑠𝑠

2𝜋𝜋𝜋𝜋
− 2𝑟𝑟 = ℎ 

 

  (3) 
 
 1.4.2 149,7

2𝜋𝜋(2,45) − 2(2,25) = ℎ 

ℎ = 5,225 

 

  (2) 
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1.5 20𝑥𝑥2 + 9𝑥𝑥 = 18 

20𝑥𝑥2 + 9𝑥𝑥 − 18 = 0 
(5𝑥𝑥 + 6)(4𝑥𝑥 − 3) = 0 

𝒙𝒙 = −
𝟔𝟔
𝟓𝟓

 and 𝒙𝒙 =
𝟑𝟑
𝟒𝟒

 

 

  (3) 
    [21] 

 
 
QUESTION 2 
 
2.1 2.1.1 6𝑏𝑏2 − 27𝑏𝑏 − 15 

= 3(2𝑏𝑏2 − 9𝑏𝑏 − 5) 
= 3(2𝑏𝑏 + 1)(𝑏𝑏 − 5) 

 

  (3) 
  If student divides by 3, penalise by 1 mark (max 2 marks)   

 
 2.1.2 1 − 16𝑥𝑥20 

= (1 + 4𝑥𝑥10)(1− 4𝑥𝑥10) 
= (1 + 4𝑥𝑥10)(1 + 2𝑥𝑥5)(1 − 2𝑥𝑥5) 

 

  (3) 
 
 2.1.3 5𝑥𝑥 − 3𝑎𝑎2 − 5𝑎𝑎 + 3𝑎𝑎𝑎𝑎 

= 5𝑥𝑥 + 3𝑎𝑎𝑎𝑎 − 5𝑎𝑎 − 3𝑎𝑎2 
= 𝑥𝑥(5 + 3𝑎𝑎) − 𝑎𝑎(5 + 3𝑎𝑎) 
= (5 + 3𝑎𝑎)(𝑥𝑥 − 𝑎𝑎) 

  

  (3) 
 
2.2 2.2.1                                                

𝐿𝐿𝐿𝐿𝐿𝐿 = (𝑎𝑎 + 1)(𝑎𝑎 + 1)(𝑎𝑎 + 2)(𝑎𝑎 − 7) 
 

  (4) 
 
 2.2.2 𝐿𝐿𝐿𝐿𝐿𝐿 = (𝑎𝑎 + 1)    (1) 

 
2.3 2.3.1 6

𝑎𝑎 + 3
+

𝑎𝑎 − 2
6 − 𝑎𝑎 − 𝑎𝑎2

 

=
6

𝑎𝑎 + 3
+

𝑎𝑎 − 2
(3 + 𝑎𝑎)(2 − 𝑎𝑎) 

=
6

𝑎𝑎 + 3
−

𝑎𝑎 − 2
(3 + 𝑎𝑎)(𝑎𝑎 − 2) 

=
6

𝑎𝑎 + 3
−

1
(𝑎𝑎 + 3) 

=
5

𝑎𝑎 + 3
 

 

  (3) 
 
 2.3.2 𝑎𝑎2 − 4𝑎𝑎 + 4

𝑎𝑎2 − 1
÷
𝑎𝑎2 − 2𝑎𝑎
𝑎𝑎2 − 𝑎𝑎

 
                                       

=
(𝑎𝑎 − 2)(𝑎𝑎 − 2)
(𝑎𝑎 − 1)(𝑎𝑎 + 1) ×

𝑎𝑎(𝑎𝑎 − 1)
𝑎𝑎(𝑎𝑎 − 2) 

=
(𝑎𝑎 − 2)
(𝑎𝑎 + 1) 

 

  (4) 
   [21] 
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QUESTION 3 
 
3.1 3𝑦𝑦 + 6 = 6𝑥𝑥 and 𝑥𝑥 = 2𝑦𝑦 − 2 

3𝑦𝑦 + 6 = 6(2𝑦𝑦 − 2) 
3𝑦𝑦 + 6 = 12𝑦𝑦 − 12 
18 = 9𝑦𝑦 
𝑦𝑦 = 2 
𝑥𝑥 = 2(2) − 2 
𝑥𝑥 = 2 

 

  (4) 
 
3.2 3.2.1 𝜔𝜔 = 2𝜋𝜋𝜋𝜋     𝑛𝑛 = 0,25 × 60 

𝜔𝜔 = 2𝜋𝜋(15)     𝑛𝑛 = 15revs/s 
𝜔𝜔 = 94,248rad/s 

 

  (2) 
 
 3.2.2 𝑣𝑣 = 𝜋𝜋𝜋𝜋𝜋𝜋     𝐷𝐷 = 80

1000
 

𝑣𝑣 = 𝜋𝜋(0,08)(15)    𝐷𝐷 = 0,08𝑚𝑚 
𝑣𝑣 = 3,77 𝑚𝑚/𝑠𝑠 

 

  (3) 
 
3.3 𝑐𝑐 = 2𝜋𝜋𝜋𝜋 

25
2𝜋𝜋

= 𝑟𝑟 
𝑟𝑟 = 3,979 

𝐴𝐴 =
1
2
𝑟𝑟2𝜃𝜃                                                                                     𝜃𝜃 = 55 ×

𝜋𝜋
180

  

𝐴𝐴 =
1
2

(3,979)2(0,960)                                                         𝜃𝜃 = 0,960𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 
𝐴𝐴 = 7,600 𝑐𝑐𝑚𝑚2 

 

  (5) 
 
3.4 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝜋𝜋𝜋𝜋𝜋𝜋 

0,6 = 𝜋𝜋(1,3)𝑙𝑙 
𝑙𝑙 = 0,147 
 
𝑙𝑙2 = 𝑟𝑟2 + ℎ2 
ℎ = �(1,3)2 − (0,147)2 
ℎ = 1,292cm 

 

  (4) 
 
3.5 Volume = 𝜋𝜋𝑟𝑟2ℎ 

506,6 = 𝜋𝜋𝑟𝑟2(30) 

𝑟𝑟 = �506,6
30𝜋𝜋

  

𝑟𝑟 = 2,318 𝑐𝑐𝑐𝑐 
 
Surface area = 2𝜋𝜋𝑟𝑟2 + 2𝜋𝜋𝜋𝜋ℎ 
Surface area = 2𝜋𝜋(2,318)2 + 2𝜋𝜋(2,318)(30) 
Surface area = 470,693 cm2 

 

  (4) 
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3.6 A = �(First ordinate+Last ordinate)

2
+ Sum of all other ordinates� × distance  

                                                

𝐴𝐴 = 0,5 �
0,25 + 0,3

2
+ 1,3 + 3,1 + 3,7 + 2,9 + 2,7 + 2,8 + 1,6� 

𝐴𝐴 = 9,188 𝑘𝑘𝑚𝑚2 

 

  (4) 
   [26] 

 
 
QUESTION 4 
 
4.1 4.1.1 A(−6; 0)  and D(0; 12)     (2) 

 
 4.1.2 B(−2; 0) and C(6; 0)     (2) 

 
 4.1.3 E(2; 16)     (2) 

4.2.1 

 
𝑓𝑓:𝑦𝑦 = 𝑥𝑥2 − 3𝑥𝑥 − 4 𝑔𝑔 ∶ 𝑥𝑥 = 2 
𝑥𝑥 − 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑥𝑥 − 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 
𝑦𝑦 − 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 
𝑇𝑇𝑇𝑇  
𝑆𝑆ℎ𝑎𝑎𝑎𝑎𝑎𝑎 

 

  (5) 
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4.2.2 (2;−6)     (2) 

 
4.3.1 

 
 
 ℎ:𝑦𝑦 = cos 𝑥𝑥 + 1    𝑗𝑗 ∶ 𝑦𝑦 = sin 𝑥𝑥 

starting point    starting point 
correct shift    correct amplitude 
shape     shape 

 

 
 
4.3.2 (53; 1,6)  and (180; 0)     (2) 
   [21] 

 
 
QUESTION 5 
 
5.1 tan𝜃𝜃 = −1 

𝜃𝜃 = tan−1(1) 
𝜃𝜃 = 45° 
𝜃𝜃 = 135° 𝑎𝑎𝑎𝑎𝑎𝑎 315° 

 

  (3) 
 
5.2 5.2.1 33°15′ = 33,25° 

tan𝐵𝐵 =
𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴

 

tan 33,25° =
𝐴𝐴𝐴𝐴
96

 
𝐴𝐴𝐴𝐴 = 96 tan 33,25° 
𝐴𝐴𝐴𝐴 = 62,940 𝑚𝑚 

 

  (3) 
 
 5.2.2 𝐵𝐵𝐶𝐶2 = 𝐴𝐴𝐵𝐵2 + 𝐴𝐴𝐶𝐶2 

𝐵𝐵𝐵𝐵 = �962 + 62,9402 
𝐵𝐵𝐵𝐵 = 114,793 

 

  (2) 
 
5.3 

𝐷𝐷 = ℎ +
𝑥𝑥2

4ℎ
 

42 = 10 +
𝑥𝑥2

4(10) 

𝑥𝑥 = √1280 
𝑥𝑥 = 35,778 𝑚𝑚𝑚𝑚 

 

  (3) 
   [11] 
 TOTAL:  100 
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