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Question Paper and Worked Solutions 
Please note, this document represents my own solutions to the questions, is entirely unofficial and is not related to 
the mark scheme (which I have not seen).  Therefore, while it should help you see how to do the questions, it won’t 
include every valid method or give you a break down of the mark allocation.  If you spot any errors, or think you have 
found a better solution, please email me so I can update it.   
 

 
1. 
a) 
i. 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 =
𝑦 − 𝑠𝑡𝑒𝑝

𝑥 − 𝑠𝑡𝑒𝑝
=

−5 − 2

3 − −1
= −

𝟕

𝟒
  𝑜𝑟 − 𝟏. 𝟕𝟓 

ii. 

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)     ⟹     𝑦 − 2 = −
7

4
(𝑥 + 1)     ⟹     4𝑦 − 8 = −7𝑥 − 7    ⟹     𝟕𝒙 + 𝟒𝒚 = 𝟏 

b) 
i. 

𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡:  (
−1 + 3

2
,
2 ± 5

2
) = (1, −

3

2
) 

ii. 

𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟  ⟹   𝑚 = −
1

−
7
4

=
4

7
 

 

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)     ⟹     𝑦 − 1 =
4

7
(𝑥 − −

3

2
)     ⟹     7𝑦 − 7 = 4𝑥 + 6    ⟹     𝟒𝒙 − 𝟕𝒚 = −𝟏𝟑 

c) 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = √(𝑘 − −1)2 + (2𝑘 + 3 − 2)2 = √13     ⟹     (𝑘 + 1)2 + (2𝑘 + 1)2 = 13 
⟹     𝑘2 + 2𝑘 + 1 + 4𝑘2 + 4𝑘 + 1 = 13    ⟹     5𝑘2 + 6𝑘 − 11 = 0    ⟹     (5𝑘 + 11)(𝑘 − 1) = 0 

⟹     𝒌 = −
𝟏𝟏

𝟓
= −𝟐. 𝟐    𝒐𝒓    𝒌 = 𝟏 
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2. 

𝑊𝑖𝑑𝑡ℎ =
𝐴𝑟𝑒𝑎

𝐿𝑒𝑛𝑔𝑡ℎ
=

15 + 7√3

9 + 5√3
=

(15 + 7√3)(9 − 5√3)

(9 + 5√3)(9 − 5√3)
=

135 + 63√3 − 75√3 − 105

81 − 75
=

30 − 12√3

6
= 𝟓 − 𝟐√𝟑 

(𝒎 = 𝟓    𝒂𝒏𝒅    𝒏 = −𝟐) 
 

3. 
a) 
i. 

𝑦 = 2𝑥5 + 5𝑥4 − 1    ⟹    
𝑑𝑦

𝑑𝑥
= 𝟏𝟎𝒙𝟒 + 𝟐𝟎𝒙𝟑 

ii. 

⟹    
𝑑2𝑦

𝑑𝑥2
= 𝟒𝟎𝒙𝟑 + 𝟔𝟎𝒙𝟐 

b) 
i. 

𝑥 = −1    ⟹    
𝑑𝑦

𝑑𝑥
= 10(−1)4 + 20(−1)3 = −10 < 0    ⟹     𝑫𝒆𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 𝒂𝒔 𝒈𝒓𝒂𝒅𝒊𝒆𝒏𝒕 𝒊𝒔 𝒏𝒆𝒈𝒂𝒕𝒊𝒗𝒆 

ii. 

𝑥 = −1    ⟹     𝑦 = 2(−1)5 + 5(−1)4 − 1 = 2    ⟹     𝑃: (−1,2) 
𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)     ⟹     𝑦 − 2 = −10(𝑥 − −1)     ⟹    𝑦 − 2 = −10𝑥 − 10    ⟹     𝒚 = −𝟏𝟎𝒙 − 𝟖 

c) 

𝑥 = −2    ⟹    
𝑑𝑦

𝑑𝑥
= 10(−2)4 + 20(−2)3 = 160 − 160 = 0    ⟹     𝑺𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒓𝒚 𝑷𝒐𝒊𝒏𝒕 

𝑥 = −2    ⟹    
𝑑2𝑦

𝑑𝑥2
= 40(−2)3 + 60(−2)2 = −320 + 240 = −80 < 0    ⟹     𝑴𝒂𝒙𝒊𝒎𝒖𝒎 

 



 
4. 
a) 
i. 

16 − 6𝑥 − 𝑥2 = −(𝑥2 + 6𝑥 − 16) = −((𝑥 + 3)2 − 9 − 16) = −((𝑥 + 3)2 − 25) = 𝟐𝟓 − (𝒙 + 𝟑)𝟐 
ii. 

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑤ℎ𝑒𝑛 (𝑥 + 3)2 = 0    ⟹     𝑥 = −3    ⟹     25 − (𝑥 + 3)2 = 25 − (−3 + 3)2 = 𝟐𝟓 
b) 
i. 

16 − 6𝑥 − 𝑥2 = −(𝑥2 + 6𝑥 − 16) = −(𝒙 + 𝟖)(𝒙 − 𝟐)    𝒐𝒓    (𝒙 + 𝟖)(𝟐 − 𝒙) 
ii. 

𝐶𝑟𝑜𝑠𝑠𝑒𝑠 𝑎𝑡 (−8,0) 𝑎𝑛𝑑 (2,0)        𝐶𝑟𝑜𝑠𝑠𝑒𝑠 𝑦 − 𝑎𝑥𝑖𝑠 𝑎𝑡 (0,16)       𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑎𝑡 (−3,25): 

 
 



 
5. 
a) 

(𝑥 + 3) 𝑖𝑠 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟    ⟺    −3 𝑖𝑠 𝑎 𝑟𝑜𝑜𝑡    ⟺     𝑝(−3) = 0 
 

𝑝(−3) = (−3)3 + 𝑐(−3)2 + 𝑑(−3) + 3 = 0    ⟹    −27 + 9𝑐 − 3𝑑 + 3 = 0    ⟹     𝟑𝒄 − 𝒅 = 𝟖 
b) 

𝑅𝑒𝑚𝑎𝑖𝑛𝑑𝑒𝑟 𝑤ℎ𝑒𝑛 𝑝(𝑥) 𝑖𝑠 𝑑𝑖𝑣𝑖𝑑𝑒𝑑 𝑏𝑦 (𝑥 − 2) 𝑖𝑠 𝑅    ⟺     𝑝(2) = 𝑅 
 

𝑝(2) = 23 + 𝑐(22) + 𝑑(2) + 3 = 65    ⟹     8 + 4𝑐 + 2𝑑 + 3 = 65    ⟹     𝟐𝒄 + 𝒅 = 𝟐𝟕 
c) 

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 𝑠𝑖𝑚𝑢𝑙𝑡𝑎𝑛𝑒𝑜𝑢𝑠𝑙𝑦: 
(3𝑐 − 𝑑) + (2𝑐 + 𝑑) = 8 + 27 

 
5𝑐 = 35    ⟹     𝒄 = 𝟕    ⟹     2(7) + 𝑑 = 27    ⟹     𝒅 = 𝟏𝟑 

 



 
6. 
a) 
i. 

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 𝑠𝑖𝑚𝑢𝑙𝑡𝑎𝑛𝑒𝑜𝑢𝑠𝑙𝑦:    𝑥 + 7 = 𝑥3 − 𝑥2 − 5𝑥 + 7    ⟹     𝑥3 − 𝑥2 − 6𝑥 = 0    ⟹     𝑥(𝑥2 − 𝑥 − 6) = 0 
 

⟹     𝑥 = 0    𝑜𝑟    𝑥2 − 𝑥 − 6 = 0 
 

𝑺𝒊𝒏𝒄𝒆 𝑩 𝒊𝒔 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 𝒘𝒉𝒆𝒓𝒆 𝒙 = 𝟎, 𝒕𝒉𝒆 𝒙 𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕𝒔 𝑨 𝒂𝒏𝒅 𝑪 𝒔𝒂𝒕𝒊𝒔𝒇𝒚:    𝒙𝟐 − 𝒙 − 𝟔 = 𝟎 
ii. 

𝑥2 − 𝑥 − 6 = 0    ⟹     (𝑥 + 2)(𝑥 − 3) = 0    ⟹     𝑥 = −2  𝑜𝑟 𝑥 = 3 
𝑆𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑖𝑛𝑡𝑜 𝑦 = 𝑥 + 7:  𝑷𝒐𝒊𝒏𝒕 𝑨:  (−𝟐, 𝟓)   𝒂𝒏𝒅    𝑷𝒐𝒊𝒏𝒕 𝑪:  (𝟑, 𝟏𝟎) 

b) 

∫ 𝑥3 − 𝑥2 − 5𝑥 + 7 𝑑𝑥 =
𝒙𝟒

𝟒
−

𝒙𝟑

𝟑
−

𝟓𝒙𝟐

𝟐
+ 𝟕𝒙 + 𝑪 

c) 

𝐴𝑟𝑒𝑎 = ∫ 𝑥3 − 𝑥2 − 5𝑥 + 7 𝑑𝑥
0

−2

− (
𝑎 + 𝑏

2
ℎ) = [

𝑥4

4
−

𝑥3

3
−

5𝑥2

2
+ 7𝑥]

−2

0

− (
5 + 7

2
(2)) 

 

= {(0) − (
(−2)4

4
−

(−2)3

3
−

5(−2)2

2
+ 7(−2))} − (12) =

52

3
− 12 =

𝟏𝟔

𝟑
 

 



 
7. 
a) 

𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒:    𝑥2 − 10𝑥 + 𝑦2 + 12𝑦 + 41 = 0    ⟹     (𝑥 − 5)2 − 25 + (𝑦 + 6)2 − 36 + 41 = 0 
 

⟹     (𝒙 − 𝟓)𝟐 + (𝒚 + 𝟔)𝟐 = 𝟐𝟎 
b) 
i. 

𝐶:  (𝟓, −𝟔) 
ii. 

𝑟2 = 20    ⟹     𝑟 = √20 = √4 × 5 = √4√5 = 𝟐√𝟓 
c) 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 𝑜𝑓 𝑛𝑜𝑟𝑚𝑎𝑙 = 𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 (5, −6) 𝑎𝑛𝑑 (3, −2) =
𝑦 − 𝑠𝑡𝑒𝑝

𝑥 − 𝑠𝑡𝑒𝑝
=

4

−2
= −2 

 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 = −
1

𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 𝑜𝑓 𝑛𝑜𝑟𝑚𝑎𝑙
= −

1

−2
=

1

2
 

 

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)     ⟹     𝑦 − −2 =
1

2
(𝑥 − 3)     ⟹    2𝑦 + 4 = 𝑥 − 3    ⟹     𝒙 − 𝟐𝒚 = 𝟕 

d) 

 

B could lie in one of two places, but the distance 𝐴𝐵 is the same.   
 

𝐵�̂�𝐶 = 90° since a tangent and a radius always meet at 90°.   
 

𝐴𝐶 = 2√5    𝑎𝑛𝑑    𝐵𝐶 = 6    ⟹     𝐴𝐵2 + (2√5)
2

= 62 

 

⟹     𝐴𝐵2 = 36 − 20    ⟹     𝐴𝐵 = √16 = 𝟒 

 
 



 
8. 
a) 

3(1 − 2𝑥) − 5(3𝑥 + 2) > 0    ⟹     3 − 6𝑥 − 15𝑥 − 10 > 0    ⟹    −7 − 21𝑥 > 0 
 

⟹    −7 > 21𝑥    ⟹    −
𝟏

𝟑
> 𝒙    𝒐𝒓    𝒙 < −

𝟏

𝟑
 

b) 

6𝑥2 ≤ 𝑥 + 12    ⟹     6𝑥2 − 𝑥 − 12 ≤ 0 
 

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑝𝑜𝑖𝑛𝑡𝑠 𝑜𝑐𝑐𝑢𝑟 𝑤ℎ𝑒𝑛 6𝑥2 − 𝑥 − 12 = 0    ⟹     6𝑥2 + 8𝑥 − 9𝑥 − 12 = 0 
 
Alternative 1: Factorising 

6𝑥2 − 𝑥 − 12 = 6𝑥2 + 8𝑥 − 9𝑥 − 12 = 2𝑥(3𝑥 + 4) − 3(3𝑥 + 4) = (3𝑥 + 4)(2𝑥 − 3) 
 

(3𝑥 + 4)(2𝑥 − 3) = 0    ⟹     𝑥 = −
4

3
    𝑜𝑟    𝑥 =

3

2
 

Alternative 2: Using the formula 

6𝑥2 − 𝑥 − 12 = 0    ⟹     𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
=

1 ± √1 − 4 × 6 × −12

12
=

1 ± √289

12
 

 

⟹     𝑥 =
1 + 17

12
=

3

2
    𝑜𝑟    𝑥 =

1 − 17

12
= −

4

3
 

 
Sketch to identify solution region: 

 

Positive quadratic, crossing the 𝑥-axis at 
3

2
 and −

4

3
.   

 

6𝑥2 − 𝑥 − 12 ≤ 0    ⟹    −
𝟒

𝟑
≤ 𝒙 ≤

𝟑

𝟐
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