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QUESTION 1 
 
1.1 1.1.1 (−1 + 2𝑖𝑖){(1− 5𝑖𝑖) + (3 + 4𝑖𝑖)} 

= (−1 + 2𝑖𝑖)(4 − 𝑖𝑖) ✓ 
= −4 + 𝑖𝑖 + 8𝑖𝑖 − 2𝑖𝑖2 ✓ 
= −4 + 9𝑖𝑖 + 2 
= −2 + 9𝑖𝑖 ✓ 

 
 
(carry forward mistake from the 
previous line) 

 

  (3) 
 
 1.1.2 1

(2 + 3𝑖𝑖)
×

1
(1 − 2𝑖𝑖)

 

=
1

2 − 4𝑖𝑖 + 3𝑖𝑖 − 6𝑖𝑖2
 ✓ 

=
1

8 − 𝑖𝑖
×

8 + 𝑖𝑖
8 + 𝑖𝑖

  ✓ 

=
8 + 𝑖𝑖

65
 ✓ 

=
8

65
+

1
65

𝑖𝑖        ✓ 
= 0,123 + 0,015𝑖𝑖 

 
 
 
 
 
(carry forward incorrect 
denominator) 

 

  (4) 
 
 1.1.3 12(𝑐𝑐𝑐𝑐𝑐𝑐45° + 𝑖𝑖𝑐𝑐𝑖𝑖𝑖𝑖45°) × 20(𝑐𝑐𝑐𝑐𝑐𝑐120° + 𝑖𝑖𝑐𝑐𝑖𝑖𝑖𝑖120°) 

= 240 ✓(𝑐𝑐𝑐𝑐𝑐𝑐165° + 𝑖𝑖𝑐𝑐𝑖𝑖𝑖𝑖 165°)✓ 
 

  (2) 
 
 1.1.4 (2 + 5𝑖𝑖)2 + 5(7 + 2𝑖𝑖) − 𝑖𝑖(4 − 6𝑖𝑖) 

= 4 + 10𝑖𝑖 + 35 + 10𝑖𝑖 − 4𝑖𝑖 + 6𝑖𝑖2  ✓ 
= 33 + 16𝑖𝑖  ✓  (carry forward mistake from the previous line) 

 

  (2) 
 
1.2 1.2.1 5 + 5𝑖𝑖

3 − 4𝑖𝑖
×

3 + 4𝑖𝑖
3 + 4𝑖𝑖

  ✓  

=
15 + 20𝑖𝑖 + 15𝑖𝑖 + 20𝑖𝑖2

9 − 16𝑖𝑖2
  ✓ 

=
−5 + 35𝑖𝑖

25
 ✓ 

= −
1
5

+
7
5
𝑖𝑖 

= −0,2 + 1,4𝑖𝑖   ✓ 

 

  (4) 
 
 1.2.2 −0,2 + 1,4𝑖𝑖 

𝑟𝑟 = �(−0,2)2 + (1,4)2 ✓(carry forward mistake from 1.2.1) 
𝑟𝑟 = √2 ✓ = 1,414 

𝜃𝜃 = 𝑡𝑡𝑡𝑡𝑖𝑖−1 �
1,4
0,2

� 

𝑟𝑟𝑟𝑟𝑟𝑟 = 81,87°✓ 
𝜃𝜃 = 180° − 81,87° 
𝜃𝜃 = 98,13°    ✓ 

 

  (4) 
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 1.2.3 

 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 

 
1.3 (3�150°

(2�30°)(0,5�10°)
 

=
3�150°
1�40°

 ✓ 

= 3�110° ✓ 
= −1,026 + 2,819𝑖𝑖 ✓ 

 

  (3) 
 
1.4 5𝑥𝑥2 + 2𝑥𝑥 + 10 = 0 

𝑥𝑥 =
−(2) ± �(2)2 − 4(5)(10)

2(5)  ✓ 

=
−2 ± √−196

10
 ✓ 

=
−2 ± √196𝑖𝑖

10
 ✓ 

=
−2
10

+
14
10

𝑖𝑖  ✓𝑐𝑐𝑟𝑟 
−2
10

−
14
10

𝑖𝑖✓ 
= −0,2 + 1,4𝑖𝑖   𝑐𝑐𝑟𝑟 − 0,2 − 1,4𝑖𝑖  

 

  (5) 
   [30] 
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QUESTION 2 
 
2.1 4𝑥𝑥2 − 3 = 2𝑥𝑥 

𝑥𝑥2 −
1
2
𝑥𝑥 =

3
4

  ✓ 

𝑥𝑥2 −
1
2
𝑥𝑥 + (

1
4

)2 =
3
4

+ (
1
4

)2 ✓ 

(𝑥𝑥 −
1
4

)2 =
13
16

 

𝑥𝑥 =
1
4

± �13
16

    ✓ 

𝑥𝑥 =
1 + √13

4
𝑐𝑐𝑟𝑟 

1 − √13
4

   
x = 1,151 or − 0,651  ✓(accept 1,152 or -0,652) 

 

  (4) 
 
2.2 2𝑧𝑧2 = 7𝑧𝑧 − 6 

2𝑧𝑧2 − 7𝑧𝑧 + 6 = 0 

𝑧𝑧 =
−(−7) ± �(−7)2 − 4(2)(6)

2(2)  ✓ 

𝑧𝑧 =
7 ± √49 − 48

4
 

𝑧𝑧 =
7 ± 1

4
    ✓ 

𝑧𝑧 = 2   ✓𝑐𝑐𝑟𝑟 𝑧𝑧 =
3
2
✓or 1,5 

 

  (4) 
 
2.3 3𝑥𝑥2 − 8𝑥𝑥 − 4 > 8 

3𝑥𝑥2 − 8𝑥𝑥 + 4 > 0 
(3𝑥𝑥 − 2)(𝑥𝑥 − 2) > 0  ✓✓ 

∴ 𝑥𝑥 <
2
3

  ✓  𝑐𝑐𝑟𝑟 𝑥𝑥 > 2  ✓ 

 

  (4) 
 
2.4 2.4.1 28𝑥𝑥 − 14

45𝑥𝑥 − 30
÷

14𝑥𝑥 + 7
30𝑥𝑥 − 20

 

=
14(2𝑥𝑥 − 1)
15(3𝑥𝑥 − 2)  ✓ ×

10(3𝑥𝑥 − 2)
7(2𝑥𝑥 + 1) ✓ 

=
140(2𝑥𝑥 − 1)
105(2𝑥𝑥 + 1)  ✓ 

=
4(2𝑥𝑥 − 1)
3(2𝑥𝑥 + 1)

 ✓ 

 

  (4) 
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 2.4.2 

4
2

−
−

−
x

x
x

x  

( )( )
( )4

42 2

−
−−−

=
xx

xxx  

( )4
86 22

−
−+−

=
xx

xxx  

( )4
86

−
+−

=
xx
x ✓ 

( )
( )4

432
−
−−

=
xx

x  

 

  (4) 
   [20] 
 
 
QUESTION 3 
 
3.1 3.1.1 𝑟𝑟(𝑥𝑥) = 𝑥𝑥2�𝑥𝑥23  

𝑟𝑟 = 𝑥𝑥2𝑥𝑥
2
3 ✓ 

𝑟𝑟 = 𝑥𝑥
8
3 ✓ 

𝑟𝑟′ =
8
3
𝑥𝑥
5
3 

𝑟𝑟′ =
8√𝑥𝑥53

3
✓ 

 

  (3) 
 
 3.1.2 

𝑦𝑦 =
−𝑥𝑥3

3
+
𝑥𝑥2

2
+ 𝑥𝑥 − 6 

𝑦𝑦′ = −𝑥𝑥2✓ + 𝑥𝑥✓ + 1✓ + 0✓ 

 

  (4) 
 
 3.1.3 𝑟𝑟(𝑥𝑥) = (3𝑥𝑥)−4 

𝑟𝑟(𝑥𝑥) = 3−4𝑥𝑥−4 

𝑟𝑟(𝑥𝑥) =
1

81
𝑥𝑥−4✓ 

𝑟𝑟′ = −4
81𝑥𝑥5

  ✓   

 

  (2) 
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3.2 𝑦𝑦 =

1
𝑥𝑥

 

𝑟𝑟(𝑥𝑥 + ℎ) =
1

(𝑥𝑥 + ℎ) 

𝑟𝑟′ = lim
ℎ→0

1
(𝑥𝑥 + ℎ) −

1
𝑥𝑥

ℎ
✓ 

𝑟𝑟′ = lim
ℎ→0

𝑥𝑥 − 𝑥𝑥 − ℎ
𝑥𝑥(𝑥𝑥 + ℎ)

ℎ
✓ 

𝑟𝑟′ = lim
ℎ→0

−ℎ
𝑥𝑥(𝑥𝑥 + ℎ) .

1
ℎ

 

𝑟𝑟′ = lim
ℎ→0

−1
𝑥𝑥(𝑥𝑥 + ℎ)✓ 

𝑟𝑟′ = −
1
𝑥𝑥2

✓ 

 

  (4) 
 
3.3 lim

𝑥𝑥→∞

−4𝑥𝑥
7𝑥𝑥 − 3

 
 

= lim
𝑥𝑥→∞

−4𝑥𝑥
𝑥𝑥

7𝑥𝑥
𝑥𝑥 − 3

𝑥𝑥
✓ 

 

= lim
𝑥𝑥→∞

−4

7 − 3
𝑥𝑥

 

=
−4

7 − 0
        ✓ 

 

=
−4
7
✓ 

 

  (3) 
 
3.4 Let one number be 𝑥𝑥 ∴ 𝑡𝑡ℎ𝑟𝑟 𝑐𝑐𝑡𝑡ℎ𝑟𝑟𝑟𝑟 𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛𝑟𝑟𝑟𝑟 𝑥𝑥 − 4 

𝑃𝑃 = 𝑥𝑥(𝑥𝑥 − 4) ✓ 
𝑃𝑃 = 𝑥𝑥2 − 4𝑥𝑥 
𝑃𝑃′ = 2𝑥𝑥 − 4 ✓ 
𝑃𝑃′ = 0 
2𝑥𝑥 − 4 = 0 
𝑥𝑥 = 2 ✓ 
𝑡𝑡ℎ𝑟𝑟 𝑐𝑐𝑡𝑡ℎ𝑟𝑟𝑟𝑟 𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛𝑟𝑟𝑟𝑟 𝑖𝑖𝑐𝑐 2 − 4 =  −2 ✓ 

 

  (4) 
   [20] 
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QUESTION 4 
 
4.1    
 

 
 
 
 TWO marks for drawing 3xy =  correctly 

 for x-intercept 
 not touching the x axis as well as shape 
 

FOUR marks for drawing 1 1
2

y
x

= +
−

correctly 

 for correct x asymptote 
 for correct y asymptote 
for correct x -intercept 
 for correct shape 

 

  (6) 
 
 
 
 
 
 
  

y 

x 
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4.2 4.2.1 𝑦𝑦 = 𝑡𝑡𝑥𝑥2 + 𝑛𝑛𝑥𝑥 + 𝑐𝑐; 𝑐𝑐 = 0 

4,5 = 𝑡𝑡(−3)2 + 𝑛𝑛(−3) [−3; 4,5] 
4,5 = 9𝑡𝑡 − 3𝑛𝑛 (× 2)  
2 = 𝑡𝑡(2)2 + 𝑛𝑛(2)  [2; 2] 
2 = 4𝑡𝑡 + 2𝑛𝑛 (× 3)                             ✓ 
9 = 18𝑡𝑡 − 6𝑛𝑛 𝑟𝑟𝑒𝑒𝑛𝑛𝑡𝑡𝑡𝑡𝑖𝑖𝑐𝑐𝑖𝑖 1  
6 = 12𝑡𝑡 + 6𝑛𝑛 𝑟𝑟𝑒𝑒𝑛𝑛𝑡𝑡𝑡𝑡𝑖𝑖𝑐𝑐𝑖𝑖 2 
15 = 30𝑡𝑡 

𝑡𝑡 =
1
2
✓ 

𝑐𝑐𝑛𝑛𝑛𝑛𝑐𝑐𝑡𝑡𝑖𝑖𝑡𝑡𝑛𝑛𝑡𝑡𝑟𝑟: 2 = 4 �
1
2
� + 2𝑛𝑛 

2 = 2 + 2𝑛𝑛 
0 = 2𝑛𝑛 
𝑛𝑛 = 0 ✓ 

∴ 𝑦𝑦 =
1
2
𝑥𝑥2 ✓ 

Alternate method 
 
Equation of a parabola 

2( )y a x p q= − +  ✓ 
Substitute 

2( 0) 0y a x= − + ✓ 
2y ax=  

Substitute a point (2;2) 
22 (2)a=  

1
2

a = ✓ 

21
2

y x∴ = ✓ 

 

  (4) 
 
 4.2.2 𝑦𝑦 = 𝑛𝑛𝑥𝑥 + 𝑐𝑐 

𝑛𝑛 =
(4,5 − 2)
(−3 − 2)  ✓ 

𝑛𝑛 = −
1
2

 ✓ 
𝑐𝑐 = 3 𝑐𝑐𝑖𝑖 𝑔𝑔𝑟𝑟𝑡𝑡𝑔𝑔ℎ ✓ 
∴ 𝑦𝑦 = −1

2
𝑥𝑥 + 3 ✓ 

 

  (4) 
 
 4.2.3 Continuous     (1) 
 
 4.2.4 A function     (1) 
 
 4.2.5 Domain: 𝑔𝑔(𝑥𝑥): {𝑥𝑥: 𝑥𝑥𝑥𝑥𝑥𝑥}    (2) 
 
 4.2.6 Range of 𝑟𝑟(𝑥𝑥) = {𝑦𝑦:𝑦𝑦 ≥ 0;𝑦𝑦𝑥𝑥𝑥𝑥}    (2) 
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4.3 4.3.1    
 

 

 

  (4) 
 
 4.3.2 See graph.    (1) 
 
 4.3.3 𝐴𝐴(50; 140) ∴ 𝑃𝑃 = 0,3(50) + 0,5(140) = 85✓ 

𝐵𝐵(100; 100) ∴ 𝑃𝑃 = 0,3(100) + 0,5(100) = 80✓ 
𝐶𝐶(140; 60) ∴ 𝑃𝑃 = 0,3(140) + 0,5(60) = 72✓ 
𝐷𝐷(50; 60) ∴ 𝑃𝑃 = 0,3(50) + 0,5(60) = 45✓ 
𝐷𝐷(50; 60)𝑤𝑤𝑖𝑖𝑤𝑤 𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑛𝑛𝑖𝑖𝑐𝑐𝑟𝑟 𝑔𝑔𝑟𝑟𝑐𝑐𝑟𝑟𝑖𝑖𝑡𝑡✓ 

 

  (5) 
    [30] 
 
 TOTAL:  100 
 


