
Auchmuty Model Paper A Non-Calculator Answers 

1) 
14

5
÷

7

10
=

14

5
×

10

7
= 4 

 

2) 3𝑥3 − 6𝑥2 + 9𝑥 + 𝑥2 − 2𝑥 + 3 = 3𝑥3 − 5𝑥2 + 7𝑥 + 3 

 

3) 𝑎 + 𝑏 = (
2
7
1

) 

 

|𝑎 + 𝑏| = √22 + 72 + 12 = √54 = √9 × 6 = 3√6 

 

4) 6𝑥2 + 𝑥 − 2 = 0 
(3𝑥 + 2)(2𝑥 − 1) = 0              →         3𝑥 + 2 = 0       𝑜𝑟          2𝑥 − 1 = 0 

                                                                               𝑥 = −
2

3
      ,                     𝑥 =

1

2
 

 

5) 
8

√10
=

8

√10
×

√10

√10
=

8√10

10
=

4√10

5
 

 

6) (a)  𝑚 =
39−23

18−10
=

16

8
= 2     𝑠𝑜          𝑦 = 2𝑥 + 𝑐 

 

         𝑦 = 2𝑥 + 𝑐           →             23 = 2 × 10 + 𝑐           →             𝑐 = 3               

 

        𝑦 = 2𝑥 + 3                   

 

(b) Film score =  2 × 7 + 3 = 17  

7) 4𝑎 = 𝑏2𝑐             →             𝑏2 =
4𝑎

𝑐
               𝑠𝑜             𝑏 = √

4𝑎

𝑐
 

8) (a) 𝑥
6

2 + 𝑥0 = 𝑥3 + 1                          (b) 43 + 1 = 64 + 1 = 65 

 

9) (a) (𝑥 − 3)2 − 9 + 14 = (𝑥 − 3)2 + 5 

(b)  

 



10) (a) x – CDs ; y – DVDs   :       3x + 2y = 33   (b) 4x + 3y = 47     

 

(c) 9𝑥 + 6𝑦 = 99 

  −8𝑥 − 6𝑦 = −94 

 

   X = 5                                        so         15 + 2y = 33           so      2y = 18         so y = 9 

 

CD - £5 , DVD - £9 

 

11) 
3

𝑥+2
−

2

𝑥−3
=

3(𝑥−3)−2(𝑥+2)

(𝑥+2)(𝑥−3)
=

3𝑥−9−2𝑥−4

(𝑥+2)(𝑥−3)
=

𝑥−13

(𝑥+2)(𝑥−3)
 

 

12) (a) x = r – 4    

 

(b)    𝑟2 = (𝑟 − 4)2 + 72  

        𝑟2 = 𝑟2 − 8𝑟 + 16 + 49 
       8𝑟 = 65                                                     𝑠𝑜                      𝑟 = 8.125 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Auchmuty Model Paper A Calculator Answers 

1) 48 × 1.123 = 67.4 

 

2) 6.2𝑙𝑖𝑡𝑟𝑒𝑠 × 1000 = 6200𝑚𝑙     

4 × 104 × 6200 = 2.48 × 108 

 

3) (a) 𝑏 − 𝑎 

 

(b) 𝑏 − 2𝑎 + 𝑏 = 2𝑏 − 2𝑎 

 

4) 𝑦 = 𝑘𝑥2                                  (3 , −27) 

−27 = 𝑘 × 32 

−27 = 9𝑘                                 𝑠𝑜 𝑘 = −3 

 

5) 𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐𝑐𝑜𝑠𝐴 = 42 + 92 − 2 × 4 × 9 × 𝑐𝑜𝑠74 = 77.15 … .. 

𝑎 = √77.15 … . = 8.783 … . = 8.8 𝑐𝑚 

 

6) 𝑉𝑜𝑙𝑢𝑚𝑒 𝑐𝑜𝑛𝑒 =  
1

3
𝜋𝑟2ℎ =

1

3
× 3.14 × 52 × 16 = 2093.333 … . 𝑐𝑚3 

𝑉𝑜𝑙𝑢𝑚𝑒 ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 =
4

3
𝜋𝑟3 ÷ 2 =

4

3
× 3.14 × 53 ÷ 2 = 261.666 … 𝑐𝑚3 

𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 = 2093.333 + 261.666 = 2354.999 = 2400 𝑐𝑚3 

 

7) 120% = £288 

     1% = £2.40 

100% = £240 

 

 

8) (a) Mean = 26    ,      standard deviation = 2.4 

 

(b) On average, bags from Machine B has fewer sprouts.  

      The number of sprouts in bags from Machine B varies more. 

 

9) 𝑆𝐹 =
20

8
=

5

2
= 2.5                          𝑠𝑜                  𝑉𝐹 = 2.53 = 15.625 

𝐿𝑎𝑟𝑔𝑒 𝑉𝑜𝑙𝑢𝑚𝑒 = 0.4 × 15.625 = 6.25 𝑙𝑖𝑡𝑟𝑒𝑠 

 

10) (a)    a = 4, b = 1 

 

(b) 4𝑐𝑜𝑠𝑥 + 1 = 0 

      𝑐𝑜𝑠𝑥 = −
1

4
 

 

      𝑐𝑜𝑠𝑥 =
1

4
             𝑠𝑜      𝑥 = 𝑐𝑜𝑠−1(0.25) = 75.5 

 



𝑥 = 180 − 75.5 = 104.5°             , 𝑥 = 180 + 75.5 = 255.5° 

 

11) (a) 𝐴𝑟𝑒𝑎 =
125

360
× 3.14 × 302 = 981.25 𝑐𝑚2 

(b) 𝐴𝑟𝑐 =
235

360
× 3.14 × 60 = 122.98 … = 123 𝑐𝑚 

 

12) 𝑁𝑜 𝑟𝑒𝑎𝑙 𝑟𝑜𝑜𝑡𝑠     →                     𝑏2 − 4𝑎𝑐 < 0 

    (−4)2 − 4 × 𝑝 × 4 < 0 

16 − 16𝑝 < 0 

             16 < 16𝑝 
𝑝 > 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Auchmuty Model Paper B Non-Calculator Answers 

1) 3
1

2
−

3

5
= 3

5

10
−

6

10
= 2

15

10
−

6

10
= 2

9

10
 

 

2) 4𝑥3 − 10𝑥2 + 4𝑥 − 6𝑥2 + 15𝑥 − 6 = 4𝑥3 − 16𝑥2 + 19𝑥 − 6 
 

3) 𝑉 = √𝑞

𝑟
             𝑠𝑜       𝑉𝑟 =  √𝑞                         𝑠𝑜                     𝑞 = (𝑉𝑟)2 

4) (a) 2𝑢 + 2𝑣 

 

(b) −𝑢 + 2𝑣 

 

5) < 𝑄𝑅𝑆 = 42° 

 

6) 
2𝑦2+6𝑦

𝑦2+2𝑦−3
=

2𝑦(𝑦+3)

(𝑦+3)(𝑦−1)
=

2𝑦

𝑦−1
 

 

7) (√8
3

)
2

= 22 = 4 

 

8) 
2

𝑚
+

3

𝑚−1
=

2(𝑚−1)+3𝑚

𝑚(𝑚−1)
=

2𝑚−2+3𝑚

𝑚(𝑚−1)
=

5𝑚−2

𝑚(𝑚−1)
 

 

9) (a) 𝑅𝑜𝑜𝑡𝑠 𝑤ℎ𝑒𝑛             8 + 2𝑥 − 𝑥2 = 0 

 𝑥2 − 2𝑥 − 8 = 0 

(𝑥 − 4)(𝑥 + 2) = 0 

𝑥 = 4   ;   𝑥 = −2                   𝑠𝑜 𝐴(−2 , 0)      𝐵(4 , 0) 

(b) x = 1 

 

(c) 𝑥 = 1    𝑠𝑜   𝑦 = 8 + 2 × 1 − 12 = 9 

 

10) 𝑦 − 3𝑥 = −2   𝑦 − 3𝑥 = −2 
2𝑦 + 𝑥 = 10              6𝑦 + 3𝑥 = 10 

Add :    7y           =   28   so    y = 4 

 

𝐼𝑓 𝑦 = 4 ∶         2 × 4 + 𝑥 = 10               𝑠𝑜        𝑥 = 10 − 8 = 2          𝑠𝑜  𝑃(2 , 4)                                         

 

11) a = 6 , b = 6 

 

12) 𝑐𝑜𝑠𝐵 =
42+22−32

2×4×2
=

16+4−9

16
=

11

16
 

 

13) 𝐴 = 𝑙 × 𝑏 = 4√3 × 2√6 = 8√18 = 8√9 × 2 = 8 × 3√2 = 24√2 

 

14) 𝑏2 − 4𝑎𝑐 = 32 − 4 × 2 × (−2) = 9 + 16 = 25 > 0     so 2 real and distinct roots 



Auchmuty Model Paper B Calculator Answers 

1) 450 × 1.063 = 574.5734 … = £574.57 

 

2) Mean = 9 , standard deviation = 4.1 

 

(b) After a New coach :- on average, the number of goals scored increased; the number of 

goals scored varied less. 

 

3) M(0 , 3 , 0)        N(8 , 6 , 3) 

 

4) 𝑚 =
5−(−3)

2−(−2)
=

8

4
= 2     𝑠𝑜          𝑦 = 2𝑥 + 𝑐 

 

         𝑦 = 2𝑥 + 𝑐           →             5 = 2 × 2 + 𝑐           →             𝑐 = 1               

 

𝑠𝑜       𝑦 = 2𝑥 + 1 

 

5) 𝐴𝑟𝑐 =
46

360
× 3.14 × 2.8 = 1.12 𝑚                                    Yes, Arc = 1.12 m > 0.8m 

 

6) 𝐿𝑎𝑟𝑔𝑒 𝑐𝑜𝑛𝑒: 𝑉 =  
1

3
𝜋𝑟3ℎ =

1

3
× 3.14 × 12. 52 × 18 = 2093.333 … . 𝑐𝑚3 

𝑆𝑚𝑎𝑙𝑙 𝑐𝑜𝑛𝑒: 𝑉 =  
1

3
𝜋𝑟3ℎ =

1

3
× 3.14 × 62 × 4 = 150.72 𝑐𝑚3 

𝑉𝑜𝑙𝑢𝑚𝑒 𝑤𝑎𝑡𝑒𝑟 = 2093.333 − 150.72 = 2793.03 = 2800 𝑐𝑚3 

 

7) 105% = £892.50 
     1% = £8.50 

100% = £850 

 

8) CB = 18.1 m 

 

9) 𝑆𝐹 =
2.4

0.6
= 4                          𝑠𝑜                  𝐴𝐹 = 42 = 16 

𝐿𝑎𝑟𝑔𝑒 𝐴𝑟𝑒𝑎 = 0.9 × 16 = 14.4 𝑐𝑚2 

 

10) 𝐴𝑟𝑒𝑎 𝑇𝑟𝑖𝑎𝑛𝑔𝑙𝑒 =
1

2
× 50 × 50 × 𝑠𝑖𝑛112° = 1158.97 … = 1159 𝑐𝑚2 

𝐴𝑟𝑒𝑎 𝑅ℎ𝑜𝑚𝑏𝑢𝑠 = 1159 × 2 = 2318 𝑐𝑚2 
 

11) (a) f(270) = 4 × sin270° =  −4 

 

(b) 𝑓(𝑡) = 0.8    →          4𝑠𝑖𝑛𝑡 = 0.8          →       𝑠𝑖𝑛𝑡 = 0.2       

 

𝑡 = sin(0.2) = 11.5 

 𝑡 = 11.5°,             180 − 11.5 =  168.5° 

 



12) 𝑥2 = 1.42 − 12 = 0.96 

𝑥 = √0.96 = 0.98 
𝐷𝑒𝑝𝑡ℎ = 1.4 − 0.98 = 0.42 𝑚 

 

13) (a) 2 × 4𝑥 = 𝑥2 + 7 ⇒ 8𝑥 = 𝑥2 + 7 ⇒ 𝑥2 − 8𝑥 + 7 = 0 

 

(b) (𝑥 − 7)(𝑥 − 1) = 0 

 

x = 1 and x = 7 but if QR = 5cm is smallest side then x = 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Auchmuty Model Paper C Non-Calculator Answers 

1) 
3

4
÷

17

8
=

3

4
×

8

17
=

24

68
=

6

17
 

 

2) 3(𝑎2 − 4) = 3(𝑎 + 2)(𝑎 − 2) 
 

3) 𝑓(−2) = 7 − (−2)2 = 7 − 4 = 3 

 

4) 3(2𝑥 + 3) = 𝑥 − 2                     𝑠𝑜                 6𝑥 + 9 = 𝑥 − 2                    𝑠𝑜        5𝑥 = −11 
 

𝑥 = −
11

5
 

 

5) √4 × 2 + √9 × 2 − √2 = 2√2 + 3√2 − √2 = 4√2 

 

6) (𝑥 + 4)2 − 16 + 7 = (𝑥 + 4)2 − 9 

 

7) (a) 24𝑥 + 6𝑦 = 60 

 

(b) 20𝑥 + 10𝑦 = 40 

 

(c) 24𝑥 + 6𝑦 = 60           (× 5)                     →                 120𝑥 + 30𝑦 = 300 

      20𝑥 + 10𝑦 = 40         (× −3)                 →                −60𝑥 − 30𝑦 = −120 

𝐴𝑑𝑑    60𝑥           = 180         

𝑥 = 3 

𝑠𝑢𝑏 𝑥 = 3 𝑖𝑛 1:  24 × 3 + 6𝑦 = 60    →     72 + 6𝑦 = 60      →      6𝑦 = −12     →     𝑦

= −2 

 17 × 3 − 13 × 2 = 25 

 

8) 142° 
 

9) 𝑚 =
50−10

81−21
=

40

60
=

2

3
     𝑠𝑜          𝑦 =

2

3
𝑥 + 𝑐 

         𝑦 =
2

3
𝑥 + 𝑐           →             10 =

2

3
× 21 + 𝑐           →             𝑐 = −4               

 

        𝑦 =
2

3
𝑥 − 4      →      𝑔 =

2

3
ℎ − 4            

     

10) 
3

4
𝑎 +

1

2
𝑏 

 

11) 
𝑎

4
2

𝑎
=

𝑎2

𝑎
= 𝑎 

 

12) 
8

𝑠𝑖𝑛150
=

4

𝑠𝑖𝑛𝐵
⇒ 8𝑠𝑖𝑛𝐵 = 4𝑠𝑖𝑛150 ⇒ 8𝑠𝑖𝑛𝐵 = 2 ⇒ 𝑠𝑖𝑛𝐵 =

1

4
     ; use    𝑠𝑖𝑛150 = 𝑠𝑖𝑛30 =

1

2
 

 

13) 
𝑠𝑖𝑛2𝐴

1−𝑠𝑖𝑛2𝐴
=

𝑠𝑖𝑛2𝐴

𝑐𝑜𝑠2𝐴
= 𝑡𝑎𝑛2𝐴 



Auchmuty Model Paper C Calculator Answers 

1) 𝑃 = 2 × 2.4 × 10−7 × 3.2 × 105 = 0.1536 = 1.536 × 10−1 

 

2) 𝑥(𝑥2 − 4𝑥 + 4) = 𝑥3 − 4𝑥2 + 4𝑥 
 

3) 𝐴𝑟𝑐 =
73

360
× 3.14 × 8.4 = 5.348 … … = 5.3 𝑚𝑒𝑡𝑟𝑒𝑠 

 

 

4) 𝑚 = 𝑎 + 3𝑏2             →             𝑚 − 𝑎 = 3𝑏2            →           
𝑚−𝑎

3
= 𝑏2 

𝑏 = √
𝑚 − 𝑎

3
 

 

5) 𝑎 = 2 , 𝑏 = 5 , 𝑐 = −9 

𝑏2 − 4𝑎𝑐 = 52 − 4 × 2 × (−9) = 25 + 72 = 97 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
=

−5 ± √97

4
 

𝑥 =
−5 + √97

4
               𝑜𝑟             𝑥 =

−5 + √97

4
          

 

𝑥 = 2.21 … … = 1.2      𝑜𝑟        𝑥 = −3.712 … . = −3.7 

 

6) (a) median = 32.5                     interquartile range = 37 - 30 = 7 

 

(b) December – median is higher so the test scores are better on average 

              Interquartile range is the lower so the test scores vary less 

 

7) 𝑆𝐹 =
110

70
= 1.5714 …                      𝐴𝐹 = (1.5714 … )2 = 2.469. . = 2.47 

 

Claim is unjustified as Area factor is 2.47 which is less than 3. 

 

13) 𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐𝑐𝑜𝑠𝐴 = 702 + 652 − 2 × 70 × 65 × 𝑐𝑜𝑠108 = 11937.05 … .. 

𝑎 = √11937.05 … . = 109.25 … . = 109 𝑘𝑚 
 

8) 3𝑎 = (
9
0
6

)          𝑠𝑜       3𝑎 − 𝑏 = (
9 − (−2)

0 − 1
6 − 3

) = (
11
−1
3

) 

|3𝑎 − 𝑏| = √112 + (−1)2 + 32 = √131 

 

9) 𝐿𝑜𝑛𝑔𝑒𝑠𝑡 𝑠𝑖𝑑𝑒: 1502 = 22500 

𝑆ℎ𝑜𝑟𝑡𝑒𝑠𝑡 𝑠𝑖𝑑𝑒: 1202 = 14400 

𝑀𝑖𝑑𝑑𝑙𝑒 𝑠𝑖𝑑𝑒: 902 = 8100 
 

81000 + 144000 = 22500 = 𝑙𝑜𝑛𝑔𝑒𝑠𝑡 𝑠𝑖𝑑𝑒 𝑠𝑞𝑢𝑎𝑟𝑒𝑑.  

   By converse of Pythagoras, triangle is right-angled. 



 

10) 𝐴𝑟𝑒𝑎 𝑏𝑎𝑠𝑒 =
1

2
𝑎𝑏𝑠𝑖𝑛𝐶 =

1

2
× 5 × 5 × 𝑠𝑖𝑛60 = 10.8 𝑐𝑚2 

𝑉 =
1

3
𝐴ℎ = 28.86 … . = 28.9𝑐𝑚3 

 

11) (a) 𝑎 = −4    ,    𝑏 = 2 

 

(b) 𝐴𝑡 𝑃, 𝑥 = 0 ∶ 𝑦 = (𝑥 − 4)2 + 2 = (−4)2 + 2 = 18     𝑠𝑜      𝑃(0 , 18)      

      𝑈𝑠𝑖𝑛𝑔 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦, 𝑄 𝑖𝑠 (8 , 18) 

 

12) (a) 5𝑠𝑖𝑛𝑥 ℎ𝑎𝑠 max 𝑜𝑓 5 𝑎𝑡 90°,  𝑠𝑜 5𝑠𝑖𝑛𝑥 − 2 ℎ𝑎𝑠 max 𝑜𝑓 3 𝑎𝑡 90°. 𝑆𝑜  𝑃(90° , 3)    

 (b)𝐴𝑡 𝑄 𝑎𝑛𝑑 𝑅, 𝑦 = 0     

5𝑠𝑖𝑛𝑥 − 2 = 0         →       5𝑠𝑖𝑛𝑥 = 2     →         𝑠𝑖𝑛𝑥 =
2

5
= 0.4  

𝑥 = sin(0.4) = 23.6° 

 𝑥 = 23.6°,             180 − 23.6 =  156.4° 

 

13) 𝐹𝑙𝑎𝑟𝑒 𝑒𝑛𝑡𝑒𝑟𝑠 𝑠𝑒𝑎 𝑤ℎ𝑒𝑛 ℎ = 0 ∶     0 = 24 + 5𝑡 − 𝑡2 

𝑡2 − 5𝑡 − 24 = 0           →             (𝑡 − 8)(𝑡 + 3) = 0 

𝑡 − 8 = 0       ,        𝑡 + 3 = 0 

𝑡 = 8            ,          𝑡 = −3 

 

𝑇𝑖𝑚𝑒 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑠𝑜 𝑡 = 8 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 


































