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(b) 

 

 

Find 𝑔−1(𝑥)           K1                          K1              Find 𝑓𝑔(𝑥) 
 

       
15+5

2
    @ 10                                                       (2𝑥 − 1)2 + 1 

 

 

 

 

𝑥 = 1,4        N1       
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  Eliminate one variable        K1 

 

      5𝑥 + 5𝑦 = 40                                  K1      Eliminate two variables 

 

                                                                                  5𝑥 = 25 

 

 

 

 

 

 

 

𝑥 = 5          N1 

 

𝑦 = 3           N1 

 

𝑧 = −1         N1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

 Find  𝑠(7)     𝑜𝑟      𝑠(7 + 𝛿𝑡)               P1 

 

      63  or    (7 + 𝛿𝑡)2 + 2(7 + 𝛿𝑡)       

 

 

                 Find  𝛿𝑠                             K1 

 

 63 + 16𝛿𝑡 + (7 + 𝛿𝑡)2 − 63         

 

 

 Use      lim
𝛿𝑡→0

𝛿𝑠

𝛿𝑡
                K1 

 

 

       
16𝛿𝑡 + (𝛿𝑡)2

𝛿𝑡
 

 

16            N1 

 

 

 

 

                                              P1        2𝑥         𝑜𝑟       6𝑥(𝑥2 − 1)2     seen 

 

 

 

   Use   Quotient rule               K1 

 

 

   
(𝑥2+1)[6𝑥(𝑥2−1)2]−(𝑥2−1)3(2𝑥)

(𝑥2+1)2
          

 

 
4𝑥(𝑥2−1)2 (𝑥2+2)

(𝑥2+1)2
           N1 
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                                                              P1          𝑟 =
1

√2−1
       seen 

 

 

  Use cylinder volume              K1 

 

 

  𝜋 (
1

√2−1
)
2

(√2 + 1) 

 

 

 

   Use surd conjugate               K1 

 

   𝜋 (
√2+1

3−2√2
) (

3+2√2

3+2√2
)           

 

 

(7 + 5√2)𝜋      N1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

                                                                

                                                                   P1            3𝑃2     seen 

 

 
              
        3𝑃2+

  3𝑃2+
  3𝑃2     or      3 ×  3 𝑃2         K1 

 

 

 

18         N1 

 

 

 

 

 

         4𝐶3  ×
  4 𝐶2   𝑜𝑟  

  4𝐶4 ×  4 𝐶1            P1    

 

 

 

                           4𝐶3 ×  4 𝐶2 +
   4𝐶4 ×  4 𝐶1                K1 

 

 

 

   28           N1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

    𝑆𝑂𝑅 = −(𝑐 + 7)  𝑎𝑛𝑑  𝑃𝑂𝑅 = 5𝑐 + 10          P1 

 

   𝑆𝑂𝑅𝑛𝑒𝑤 = 2(𝛼 + 𝛽)     𝑎𝑛𝑑   𝑃𝑂𝑅𝑛𝑒𝑤 = 4𝛼𝛽            P1 

 

 

   Write a new equation                           K1 

 

     𝑥2 − (2(−𝑐 − 7))𝑥 + 4(5𝑐 + 10) = 0    

 

 

 

𝑥2 + (2𝑐 + 14)𝑥 + 20𝑐 + 40 = 0            N1 

 

 

 

 

  Use   𝑏2 − 4𝑎𝑐 > 0                  K1    

 

   (𝑐 + 7)2 − 4(1)(5𝑐 − 10) > 0 

 

 

𝑐 > 3          N1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

    Use    2 × 𝑚2 = −1          K1        

 

 

𝑚2 =
−1

2
           N1 

 

   Use   
𝑦−𝑦1

𝑥−𝑥1
= 𝑚2  or other equivalent methods        K1 

 

                
𝑦−1

𝑥−9
=

−1

2
         

 
2𝑦 + 𝑥 − 11 = 0        N1 

 

 

 

 

 

    Solve simultaneous equations                K1            

 

              5𝑦 − 25 = 0          

 

 

𝐵(1,5)          N1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

 

     
3𝑝

5𝑝−2𝑞
=

2𝑝+𝑞

3𝑝
                  K1 

 

 

         𝑝 =
−𝑞±√𝑞2−4(1)(−2𝑞2)

2(1)
             K1 

 

 

𝑞 =
−𝑝

2
         N1         

 

 

 

 

 

    5𝑝 − 3 (
−𝑝

2
) , 3𝑝, 2𝑝 + (

−𝑝

2
) , ……           P1 

 

  

                    𝑟 =
3𝑝

6𝑝
              K1 

 

 

 
1

2
           N1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

   Integrate (𝑦 − 5)             K1 

 

           
𝑦2

2
− 5𝑦               

 

 

                              K1         Use limit  ∫
𝑘

5
into 

𝑦2

2
− 5𝑦 and solve for 𝑘 

 

                                                       𝑘2 − 10𝑘 + 9 = 0 

                                                       

 

 

N1    𝑘 = 1 𝑎𝑛𝑑 𝑘 = 9 

 

 

 

 

 

 

           3∫ 𝑔(𝑥) 𝑑𝑥
4

−1
             K1 

 

 

 

60         N1 
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(a) 

 

 

 

(b) 

 

 

 

 

(c) 

 

 

 

                                                    P1       √1 − 𝑡2     seen 

 

 

     𝑇𝑎𝑛 𝜃 =
√1−𝑡2

𝑡
         N1 

 

 

     𝑆𝑖𝑛 (−𝜃) = −√1 − 𝑡2       N1 

 

 

 

 

     Use     2𝑐𝑜𝑠2𝜃 − 1             K1 

 

 

N1        2𝑡2 − 1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

 

               6(15 × 𝜃)  𝑜𝑟   
1

2
× 152 × 𝜃                  P1 

 

 

2(15 × 6) + 6(15 × 𝜃) + 2 (
1

2
× 152 × 𝜃) = 509.8            K1 

 

 

 

1.047 rad        N1 

 

 

 

 

 

      
1

2
× 152 × (1.047) × 6             K1 

 

 

 

N1      706.74 𝑐𝑚3 
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(a) 

 

 

 

(b) 

 

 

 

 

 

     𝑘 = −0.96            N1 

 

 

 

     𝑧 = ±0.96         N1 

 

 

      
57.64−𝜇

3.5
= −0.96          K1 

 

 

N1       61      
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

(i) 

 

 

(ii) 

 

 

 

(iii) 

 

 

                                                             P1         ( −5
1+𝑝

)     seen 

 

 

     Use    𝑂𝐴⃗⃗⃗⃗  ⃗ = 𝜆𝐴𝐵⃗⃗⃗⃗  ⃗          K1 

 

      ( 3
−1

) =  𝜆 ( −5
1+𝑝

)                   

 

 

𝜆 =
−3

5
         N1 

 

𝑝 =
2

3
           N1 

 

 

 

 

 

      

       𝑂𝐴⃗⃗⃗⃗  ⃗ = 3𝑖 + 4𝑗           N1 

 

 

       𝑃𝑄⃗⃗⃗⃗  ⃗ = (−10
2

)               N1 

 

 

       Find |𝑃𝑄⃗⃗ ⃗⃗  ⃗|             K1 

 

      |√(−10)2 + 22| 

 

 
1

√104
(−10

2
)       N1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

 

    Find  
𝑑𝑦

𝑑𝑥
  and equate to 0           K1 

 

       3𝑥2 − 6𝑥 − 9 = 0         

 

𝑥 = 3 𝑎𝑛𝑑 𝑥 = −1      N1 

 

 
(3, −12) 𝑎𝑛𝑑 (−1,20)      N1 

 

 

    Find 
𝑑2𝑦

𝑑𝑥2 and substitute 𝑥 = 3 𝑜𝑟 𝑥 = −1         K1 

 

 

   (3, −12) is minimum point  or  (−1,20) is maximum point    N1 

 

 

   (−1,20) is minimum point  and  (−1,20) is maximum point    N1 

 

 

 

 

 

     Use  
𝑑2𝑦

𝑑𝑥2 = 0              K1 

 

      6𝑥 − 6 = 0                  

 

 

 

(1,4)      N1 
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(a) 

 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

 

    
1

𝑦
=

2

ℎ
(
1

𝑥
) +

𝑘

ℎ
          P1 

 

 

𝑚 =
2

ℎ
        N1 

 

𝑐 =
𝑘

ℎ
         N1 

 

 

 

 

 

     Substitute (1,8) into 𝑦 =
ℎ𝑥

𝑘𝑥+2
            K1 

 

          8𝑘 + 16 = ℎ                 

 

                                                        K1     y-intercept = 
1

6
    

                                                                           

                                                                         
𝑘

ℎ
=

1

6
        

 

      8𝑘 + 16 = 6𝑘         K1 

 

 

N1      𝑘 = −8 

 

 

N1    ℎ = −42 
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