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Question 1, (2)  
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Question 2, (3)  

(3𝑥 + 1)(𝑥 − 1) + 2(𝑥2 − 5) 

= 3𝑥2 + 𝑥 − 3𝑥 − 1 + 2𝑥2 − 10 = 5𝑥2 − 2𝑥 − 11 

 

 

Question 3, (3)  

4𝑥 + 5𝑦 = −3  (1) 

6𝑥 − 2𝑦 = 5  (2) 

Multiply (1) by 2 and multiply (2) by 5 to give  

8𝑥 + 10𝑦 = −6 (3) 

30𝑥 − 10𝑦 = 25 (4) 

(3) + (4) gives  

38𝑥 = 19 

     𝑥 = 0.5 

 

Substitute 𝑥 = 0.5 into (1) to give  

4 𝑥 0.5 + 5𝑦 = −3 

          2 + 5𝑦 = −3 

                  5𝑦 = −5, 𝑦 = −1 

 

 
 
 



 

Question 4, (2)  
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Question 5, (2)  

𝑥2 − 11𝑥 + 24 = 0 

(𝑥 − 8)(𝑥 − 3) = 0 

𝑥 − 8 = 0 and 𝑥 − 3 = 0 

𝑥 = 8 and 𝑥 = 3 

 

 

Question 6, (2)  

𝑎 = 5, 𝑏 = 4 

 
 
Question 7, (3) (1) 

a) 𝐴 = (8, 14), 𝐵 = (12, 20)  

    Gradient =
20 − 14

12 − 8
=

6

4
=

3

2
 

    Write 𝑦 = 𝑚𝑥 + 𝑐 using 𝑃 and 𝑑 to give 

     𝑃 = 𝑚𝑑 + 𝑐 

    𝑃 =
3

2
𝑑 + 𝑐 

    Substitute (8, 14) to give  

    14 =
3

2
∙ 8 + 𝑐 

    14 = 12 + 𝑐 

       𝑐 = 2    

      𝑃 =
3

2
𝑑 + 2 

 

b) Let 𝑑 = 5 to give  

     𝑃 =
3

2
(5) + 2 



 

         =
15

2
+ 2 

         = 7.5 + 2 

         = 9.5 

 

     So, £ 9.50. 

 

Question 8, (2) 

𝑓(𝑥) = 2𝑥2 + 4𝑥 + 5 

𝑎 = 2, 𝑏 = 4, 𝑐 = 5 

𝑏2 − 4𝑎𝑐 = 42 − 4(2)(5) 

                  = 16 − 40 

                  = −24 

So, no real roots.  

 

Question 9, (2) 

360 ÷ 10 = 36 

180 − 36 = 144 

144 ÷ 2 = 72 

180 − 72 = 108 

17 + 108 = 125 

 

Shaded Area = 180 − 125 = 55°. 

 

Question 10, (3) 

𝑧2 = 𝑥2 + 𝑦2 − 2𝑥𝑦 cos 𝑍 

      = 82 + 102 − 2(8)(10)(
1

8
) 

      = 164 − 20 

      = 144 

   𝑧 = 12 

 

So, 𝑋𝑌 = 12 cm. 

 



 

Question 11, (2) 
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Question 12, (1) 

Sketch the graph of 𝑦 = cos 𝑥 

Mark on a horizontal line through 0.5  

The line passes through the graph where 𝑥 = 60  

From the symmetry of the graph, cos 240° = −0.5       (or use a CAST diagram) 

 

Question 13, (2) 

𝐵 = (4, 8, 5), 𝐶 = (6, 8, 0) 

 

Question 14, (3) 

𝑦 = 𝑔√𝑥 + ℎ 

𝑔√𝑥 = 𝑦 − ℎ 

√𝑥 =
𝑦 − ℎ

𝑔
 

𝑥 = (
𝑦 − ℎ

𝑔
)2 

 

Question 15, (2) 

(
2

3
𝑝4)2 =

4

9
𝑝8 

 

Question 16, (3) 

𝑦 = (𝑥 − 6)(𝑥 + 4) 

For roots, let 𝑦 = 0 to give 

0 = (𝑥 − 6)(𝑥 + 4) 

𝑥 = −4, 𝑥 = 6 

For 𝑦 − intercept, let 𝑥 = 0 to give  

𝑦 = (0 − 6)(0 + 4) 

   = (−6)(4) 

   = −24 



 

 

 

 

 

Question 17, (3) 

Volume =
1

3
𝐴ℎ 

138 =
1

3
 𝑥 62 𝑥 ℎ 

138 = 12ℎ 

ℎ =
138

12
=

69

6
= 11.5 

ℎ = 11.5 cm.  

 

 

Question 18, (2) 

sin 𝑥 cos 𝑥 tan 𝑥 

Substitute tan 𝑥 =
sin 𝑥

cos𝑥
 to give  

sin 𝑥 cos 𝑥 
sin 𝑥

cos 𝑥
 

= sin 𝑥 sin 𝑥 

= 𝑠𝑖𝑛2𝑥 

 

 



 

Question 19, (2) (1) (4)  

a) i) 𝑥2 − 6𝑥 − 81 = (𝑥 − 3)2 − 9 − 81 

           = (𝑥 − 3)2 − 90 

 

    ii) 𝑥 = 3 

 

b) 𝑥2 − 6𝑥 − 81 = 0 

    (𝑥 − 3)2 − 90 = 0 

              (𝑥 − 3)2 = 90 

                    𝑥 − 3 = ±√90 

                            𝑥 = 3 ± 3√10 
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Question 1, (3)  

125,000 𝑥 0.983 = 117, 649 

117, 649 tonnes.  

 

 

Question 2, (3)  

Arc Length =
320

360
 𝑥 𝜋 𝑥 14.8 = 41.3 

                      = 41.3 cm  

 

 

Question 3, (2)  

|𝑟| = √242 + (−12)2 + 82 

      = √784 

      = 28 

 

 

Question 4, (3)  

3𝑥 < 6(𝑥 − 1) − 12 

3𝑥 < 6𝑥 − 6 − 12 

3𝑥 < 6𝑥 − 18 

18 < 3𝑥 

  6 < 𝑥 

  𝑥 > 6 

 

 

 

 



 

Question 5, (4) (2)   

a) Mean =  𝑥 =
756

6
= 126 

 

𝒙 𝒙 − 𝒙 (𝒙 − 𝒙)𝟐 

 

120 

 

-6 

 

36 

        126  0 0 

125 -1 1 

131  5 25 

130  4 16 

         124            -2 4 

 

  ∑(𝒙 − 𝒙)𝟐 = 𝟖𝟐 

 

       Standard Deviation = √
82

5
= 4.0 

 

b) Since the mean has decreased fewer people visited on a Sunday on average.  

      Since the standard deviation has increased the number of people visiting stalls on  

      Sunday is less consistent.  

 

Question 6, (2)  

𝑓(𝑥) = 5 + 4𝑥 

𝑓(𝑎) = 5 + 4𝑎 = 73 

Dropping 𝑓(𝑎) gives  

5 + 4𝑎 = 73          

        4𝑎 = 73 − 5            

        4𝑎 = 68 

          𝑎 =
68

4
= 17 

 

 

 



 

Question 7, (3)  

𝑣 =
4

3
𝜋𝑟3 

    =
4

3
 𝑥 𝜋 𝑥 3.22 

    = 137.2582 

    = 140 𝑐𝑚3 

 

 

Question 8, (3)  

7 sin 𝑥 + 2 = 3 

           sin 𝑥 =
1

7
 

𝑥 = 𝑠𝑖𝑛−1 (
1

7
) = 8.2° 

From CAST diagram  

𝑥 = 180 − 8.2 = 171.8° 

 

 

Question 9, (3)  

Using the Sine Rule gives  

20

sin 37
=

𝐷𝐶

sin105
  

𝐷𝐶 = 
20sin105

sin 37
 

       = 32 cm 

 

 

Question 10, (2) 

𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝐵𝐴⃗⃗⃗⃗  ⃗ + 𝐴𝐸⃗⃗⃗⃗  ⃗ + 𝐸𝐷⃗⃗ ⃗⃗  ⃗ + 𝐷𝐶⃗⃗⃗⃗  ⃗  

       = −𝑢 − 𝑤 + 2𝑢 +
1

2
𝑤 

       = 𝑢 −
1

2
𝑤 

 

 

 

 



 

Question 11, (3) 

85% = 9.3 𝑥 1011 

1% = (9.3 𝑥 1011) ÷ 85 

100% = [(9.3 𝑥 1011) ÷ 85] 𝑥 100 

             = 1,094,117,647,058 

             = 1.09 𝑥 102 

 

Question 12, (4) 

Let M be the mid-point of AB. 

Construct a right-angled triangle OAM.  

Using Pythagoras, 132 − 102 = 169 − 100 = 69 

√69 = 8.3 

Width = Radius + 8.3 = 13 + 8.3 = 21.3 cm.  

 

Question 13, (4) 

cos 𝑇 =
5.62 + 10.32 − 7.22

2 𝑥 5.6 𝑥 10.3
 

           =
85.61

115.36
 

           = 0.742 ..  

𝑇 = 𝑐𝑜𝑠−1(0.742 . . ) 

    = 42° 

 

Bearing = 240 + 42 

                = 282° 

 

Question 14, (2) 

2𝑥 − 5𝑦 = 20 

For 𝑦 − intercept, let 𝑥 = 0 

0 − 5𝑦 = 20 

    −5𝑦 = 20 

         𝑦 = −4 

 

(0,−4) 



 

Question 15, (3) 

𝑛

𝑛2 − 4
÷

3

𝑛 − 2
 

=
𝑛

𝑛2 − 4
 𝑥 

𝑛 − 2

3
 

=
𝑛(𝑛 − 2)

3(𝑛2 − 4)
 

=
𝑛(𝑛 − 2)

3(𝑛 − 2)(𝑛 − 2)
 

=
𝑛

3(𝑛 − 2)
 

 

Question 16, (4) 

Construct a right-angled triangle in the base of the cuboid.  

Sides of this triangle are 40 cm and 40 cm. 

 

Using Pythagoras, long side of this triangle = √402 + 402 

                    = 56.57 

 

Construct a right-angled triangle with corners P & M.  

Sides of this triangle are 70 cm and 56.57 cm.  

 

Using Pythagoras gives  

𝑃𝑀 = √702 + 56.572 

        = 90 

 

So, 𝑃𝑀 = 90 cm. Since the umbrella is 85 cm, it will fit.  

 

Question 17, (5) 

Area of Triangle =
1

2
(38)(55) sin 75 

                                = 1009.39 𝑐𝑚2. 

 

Area of Sector =
75

360
 𝑥 𝜋 𝑥 60 

                            = 39.27 𝑐𝑚2. 



 

 

Shaded Area = 1009.39 − 39.27 

             = 970.12 𝑐𝑚2. 

 

Question 18, (3) (2)  

a) Linear Scale Factor =
24

16
= 1.5 

     Volume Scale Factor = 1.53 = 3.375 

     
1125

576
= 1.96 

     Since 1.96 ≠ 3.375 the two cartons are not mathematically similar. 

 

b) Volume Scale Factor =
1500

576
= 2.6 

     2.6 = (
𝑑

16
)3 

     2.6 =
𝑑3

163 

     2.6 𝑥 163 = 𝑑3 

     𝑑3 = 10, 649.6 

       𝑑 = √10, 649.63  

       𝑑 = 22 cm  

 


