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

(2𝑥 − 5)(3𝑥 + 1) = 6𝑥2 − 15𝑥 + 2𝑥 − 5 

                                   = 6𝑥2 − 13𝑥 − 5 

 

Question 3, (2) 

𝑥2 − 14𝑥 + 44 = (𝑥 − 7)2 − 5 

 

Question 4, (2) 
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Question 5, (3) 

Using the Sine Rule gives  
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Question 6, (3) (1)   

a) 𝐴 = (5, 200), 𝐵 = (25, 500) 

 

𝑚𝐴𝐵 =
500 − 200

25 − 5
= 15 

 

Using 𝑦 − 𝑏 = 𝑚(𝑥 − 𝑎) with (5, 200) gives  

𝑦 − 200 = 15(𝑥 − 5) 

𝑦 − 200 = 15𝑥 − 75 

𝑦 = 15𝑥 + 125 

𝐶 = 15𝐹 + 125 

 

b) 𝐶 = 15𝐹 + 125 

Substitute 𝐹 = 40 gives  

𝐶 = (15 𝑥 40) + 125 

    = 725 

 

Question 7, (2)   

𝑦 = 𝑎𝑥2 

Substituting (−3, 45) gives  

45 = 𝑎(−3)2 

      = 9𝑎 

  𝑎 = 5 

 

Question 8, (3) 

√40 + 4√10 + √90 = √4 𝑥 10 + 4√10 + √9 𝑥 10 

                                      = 2√10 + 4√10 + 3√10 

                                      = 9√10 

 

Question 9, (3) 

80% = 480, 000 

So, 1% = 480, 000 ÷ 80 = 6, 000 

So, 100% = 600, 000 



 

Question 10, (2) 

The graph has been stretched vertically by a factor of 3 so 𝑎 = 3. 

The graph has been moved to the right by 40° so 𝑏 = −40. 

 

Question 11, (2) (2)  

a) 4𝑥 + 3𝑦 = 12 

     3𝑦 = −4𝑥 + 12 

     𝑦 = −
4

3
𝑥 + 4 

     So, the gradient is −
4

3
. 

 

b) On the x-axis 𝑦 = 0, so let 𝑦 = 0 to give  

      0 = −
4

3
𝑥 + 4 

      𝑥 = 3 

     Giving, the point (3, 0) 

 

Question 12, (4) 

Consider the right-angled triangle PAC. 

𝑃𝐶 = 15 since it is the radius.  

𝐴𝐶 = 27 − 15 = 12 since 𝐶𝐵 = 15.  

 

Using Pythagoras’ Theorem gives  

(𝑃𝐶)2 = (𝑃𝐴)2 + (𝐴𝐶)2 

152 = (𝑃𝐴)2 + 122 

152 − 122 = (𝑃𝐴)2 

81 = (𝑃𝐴)2 

𝑃𝐴 = 9 

 

So, 𝑃𝑄 = 2 𝑥 9 = 18 𝑐𝑚. 

 

 

 

 



 

Question 13, (4) (3)  

a) Let ℎ = 60 to give  

     60 = 16𝑡 − 𝑡2 

     Rearranging gives  

     𝑡2 − 16𝑡 + 60 = 0 

     (𝑡 − 10)(𝑡 − 6) = 0 

     𝑡 = 6 𝑠𝑒𝑐𝑜𝑛𝑑𝑠, 𝑡 = 10 𝑠𝑒𝑐𝑜𝑛𝑑𝑠  

     So, the rocket will first be at a height of 60 metres after 6 seconds.  

 

b) Since the path of the rocket is a parabola (since the equation is quadratic) the turning  

      point occurs at the midpoint of the values 𝑡 = 6, 𝑡 = 10 - i.e. at 𝑡 = 8. 

 

      So, the maximum height of the rocket occurs when 𝑡 = 8.  

      Let 𝑡 = 8 to give  

      ℎ(8) = (16 𝑥 8) − 82 

                = 128 − 64 

                = 64 

 

    Since the max height the rocket is 64 metres it does not reach a height of 70 metres.  
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Question 1, (3)   

A 15% decrease is the same as 85% of the original roll 

So, after three years the roll will be given by  

964 𝑥 0.853 = 592. 

 

Question 2, (2) 

𝐵 = (8, 4, 10), 𝐶 = (4, 0, 10) 

 

Question 3, (2) 

a) 5𝑎 + 3𝑐 = 158.25 

 

b) 3𝑎 + 2𝑐 = 98 

 

c) 5𝑎 + 3𝑐 = 158.25      (1) 

     3𝑎 + 2𝑐 = 98              (2) 

 

    Multiplying (1) by 2 and (2) by 3 gives  

    10𝑎 + 6𝑐 = 316.5      (3) 

       9𝑎 + 6𝑐 = 294         (4) 

 

    (3) − (4) gives  

    𝑎 = 316.5 − 294 = 22.5 

    Substituting into (2) gives  

    (3 𝑥 22.5) + 2𝑐 = 98 

    𝑐 = 15.25 

   

    So, an adult ticket costs £22.50 and a child ticket costs £15.25. 

 



 

Question 4, (1) (3) (1)  

 

a) i) Mean = 
53 + 57 + 58 + 60 + 55 + 56

6
 = 56.5 

  

    ii) Mean =  𝑥 = 56.5 

 

𝒙 𝒙 − 𝒙 (𝒙 − 𝒙)𝟐 

 
53 

 
-3.5 

 
12.25 

         57 0.5 0.25 

58 1.5 2.25 

60 3.5 12.25 

55 -1.5 2.25 

         56 -0.5 0.25 
 

  ∑(𝒙 − 𝒙)𝟐 = 𝟐𝟗. 𝟓 

 

 

     Standard Deviation = √
29.5

6−1
= 2.4 

 

b) In the new training routine, the mean is lower and the standard deviation is higher.  

      Since the standard deviation is higher she is now less consistent despite the fact that  

      her average time is lower. 

 

Question 5, (3) 

Linear scale factor =
24

15
 

Volume scale factor = (
24

15
)3 

Volume of the larger jar = 750 𝑥 (
24

15
)3 = 3, 072 𝑐𝑚3. 

 

Question 6, (4)  

Since Lowtown is due west of Midtown then Hightown can only be directly north of 

Lowtown if the triangle is right-angled.  



 

Let H = Hightown, L = Lowtown, M= Midtown  

 

Then (𝐿𝐻)2 + (𝐿𝑀)2 = 852 + 752 = 12, 850  

(𝐻𝑀)2 = 1102 = 12, 100 

 

Since (𝐿𝐻)2 + (𝐿𝑀)2 ≠ (𝐻𝑀)2 the triangle is not right-angled by the converse of  

Pythagoras’s Theorem. 

 

Therefore, Hightown is not directly north of Lowtown.  

 

Question 7, (5) 

 Volume of cone =
1

3
𝜋𝑟2ℎ 

                                =
1

3
𝜋 𝑥 42 𝑥 15 = 251.3 𝑐𝑚3 

 

Volume of hemisphere =
4

3
𝜋𝑟3 ÷ 2 

                                            =
4

3
𝜋 𝑥 3.73 ÷ 2 

                                            = 106.1 𝑐𝑚3 

 

Volume of glass part = 251.3 − 106.1 = 145.2 𝑐𝑚3.  

 

Question 8, (3) 

𝑛5 𝑥 10𝑛

2𝑛2
=

10𝑛6

2𝑛2
= 5𝑛4 

 

Question 9, (3) 
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Question 10, (3) (2)  

a) Using the Cosine Rule, we have  

     cos 𝐵 =
𝑎2+𝑐2−𝑏2

2𝑎𝑐
 

                =
112+82−132

2𝑥11𝑥8
 

                = 0.09 …. 

           𝐵 = 𝑐𝑜𝑠−1(0.09 … ) 

               = 85° 

 

b) Extending the line AB gives ‘F’ angles with the two North lines, with the ‘F’ angles  

      being 60° & 120°. 

 

     So, shaded angle = 360 − 85 − 120 = 155°. 

 

Question 11, (3)  

𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

𝑠 − 𝑢𝑡 =
1

2
𝑎𝑡2 

2𝑠 − 2𝑢𝑡 = 𝑎𝑡2 

2𝑠 − 2𝑢𝑡

𝑡2
= 𝑎 

 

Question 12, (3)  

11 cos 𝑥° − 2 = 3 

11 cos 𝑥° = 5 

cos 𝑥° =
5

11
 

𝑥 = 𝑐𝑜𝑠−1 (
5

11
) = 63° 

Second solution is 360 − 63 = 297°. 

 

 

 

 



 

Question 13, (5) 

Area of sector MON =
50

360
 𝑥 𝜋 𝑥 72 = 21.4 𝑚2 

Area of triangle MON =
1

2
 𝑥 7 𝑥 7 𝑥 sin 50° = 18.8 𝑚2 

Area of Chord at MN = 2.6 𝑚2 

 

Area of circle = 𝜋 𝑥 72 = 153.9 𝑚2 

Area of cross-section = 153.9 − 2.6 = 151.3 𝑚2. 

 


