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

𝑓(−3) = (−3)3 − 2 

             = −27 − 2 

             = −29 

 

Question 3, (3)  

Volume =
1

3
𝜋 𝑟2 ℎ 

   =
1

3
𝜋 (102) (60) 

   =
1

3
𝜋 (100) (60) 

       = 2000 𝜋  

   = 2000 𝑥 3.14 

   = 6,280 𝑐𝑚3 

 

 

 

 



 

Question 4, (3)  

𝐴𝐶𝑂 = 90° 

 

𝐶𝑂𝐸 = 180° − 68° = 112° 

𝑂𝐶𝐸 =
180° − 112°

2
= 34° 

 

𝐴𝐶𝐸 = 90° + 34° = 124° 

 

Question 5, (2) (1)  

a) 𝑥2 + 8𝑥 + 15 = (𝑥 + 4)2 − 42 + 15 

                    = (𝑥 + 4)2 − 1 

  

b) (−4, −1) 

 

Question 6, (3)  

𝑚 =
7 − (−1)

−5 − (−3)
=

8

−2
= −4 

      

Using 𝑦 − 𝑏 = 𝑚(𝑥 − 𝑎) with (−3, −1) gives 

𝑦 − (−1) = −4(𝑥 − (−3)) 

𝑦 + 1 = −4(𝑥 + 3) 

𝑦 + 1 = −4𝑥 − 12 

𝑦 = −4𝑥 − 13 

 

Question 7, (2) 

𝐷 =
𝐵 + 4

𝐶2
 

𝐷𝐶2 = 𝐵 + 4 

𝐵 = 𝐷𝐶2 − 4 

 

Question 8, (1) (1)  

a) 𝑎 = 3 

b) 𝑏 = 8 



 

Question 9, (2)  

cos 𝐵 =
𝑎2 + 𝑐2 − 𝑏2

2𝑎𝑐
 

cos 𝐵 =
32 + 72 − 52

2(3)(7)
 

cos 𝐵 =
9 + 49 − 25

42
 

cos 𝐵 =
9 + 49 − 25

42
 

cos 𝐵 =
33

42
 

 

Question 10, (3)  

16.10 = 70% 

Divide both sides by 7 to give 

2.3 = 10% 

23 = 100% 

So, the cost without the discount is £23. 

 

Question 11, (3)  

(𝑚−2)4 𝑥 𝑚−5 

= 𝑚−8 𝑥 𝑚−5 

= 𝑚−13 

=
1

𝑚13
 

 

Question 12, (2)  
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4

𝑥 + 2
 𝑥 

(𝑥 + 2)2

5
 

=
4(𝑥 + 2)2

5(𝑥 + 2)
 

=
4(𝑥 + 2)

5
 

 



 

Question 13, (3)  

√10(√10 − √2) + 8√5 

= 10 − √20 + 8√5 

= 10 − √4√5 + 8√5 

= 10 − 2√5 + 8√5 

= 10 + 6√5 

 

Question 14, (3)  

 

 

 

 

Question 15, (1) (4)  

a) Area of triangle =
1

2
 𝑥 𝑏𝑎𝑠𝑒 𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 

           =
1

2
(3)(𝑥 + 12) 

           =
3

2
(𝑥 + 12) 

 

b) Area of rectangle = 𝑏𝑎𝑠𝑒 𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 

               = (8 − 𝑥) 𝑥 6  

              = 6(8 − 𝑥) 



 

Area of triangle = Area of rectangle 

3

2
(𝑥 + 12) = 6(8 − 𝑥) 

3

2
(𝑥 + 12) = 48 − 6𝑥 

3(𝑥 + 12) = 96 − 12𝑥 

3𝑥 + 36 = 96 − 12𝑥 

15𝑥 = 60 

𝑥 = 4 
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Question 1, (3)  

(3𝑥 − 2)(2𝑥2 + 5𝑥 − 1) 

= 6𝑥3 + 15𝑥2 − 3𝑥 − 4𝑥2 − 10𝑥 + 2 

= 6𝑥3 + 11𝑥2 − 13𝑥 + 2 

 

Question 2, (3) 

215,000 𝑥 1.034 = 241,984.39 

So, £242,000 to the nearest thousand pounds. 

 

Question 3, (3) 

Volume of Sphere =
4

3
𝜋𝑟3 

          =
4

3
𝑥 𝜋 𝑥 0.23 

          = 0.0335 𝑚3 

 

Volume of Cuboid = 𝑙 𝑥 𝑏 𝑥 ℎ 

          = 0.48 𝑥 0.48 𝑥 2 

          = 0.4608 𝑚3 

 

Total volume of concrete needed = 0.0335 + 0.4608 = 0.4943 𝑚3 

 

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

a) 4𝑚 + 3𝑎 = 4.25 

 

b) 5𝑚 + 2𝑎 = 4.70 

 

c) 4𝑚 + 3𝑎 = 4.25  (1) 

     5𝑚 + 2𝑎 = 4.70  (2) 



 

Multiply (1) by 2 and (2) by 3 to give 

8𝑚 + 6𝑎 = 8.5  (3)  

15𝑚 + 6𝑎 = 14.1  (4) 

 

(4) – (3) gives 

7𝑚 = 5.6 

  𝑚 = 0.8 

 

Substitute 𝑚 = 0.8 into (1) to give  

4(0.8) + 3𝑎 = 4.25 

3.2 + 3𝑎 = 4.25 

3𝑎 = 1.05 

𝑎 = 0.35 

 

So, a mango costs 80p and an apple costs 35p. 

 

Question 5, (4) (2) 

a) Mean =
29 + 27 + 24 + 31 + 22 + 19 + 30 

7
= 26 

 

𝒙 𝒙 − 𝒙 (𝒙 − 𝒙)𝟐 

 
29 

 
 3 

 
9 

27  1 1 

24 -2 4 

31  5 25 

22 -4 16 

19 
30 

-5 
 4 

25 
16 

 

  ∑(𝒙 − 𝒙)𝟐 = 𝟗𝟔 

 

  

    Standard Deviation = √
96

6
= 1.6 

 



 

 

b) On average the hockey team did more sit-ups since their mean is higher. 

      The netball team’s number of sit-ups was more consistent since they had a lower 

      standard deviation.  

 

Question 6, (2) 

Area =
1

2
𝑔ℎ sin 𝐹 

          =
1

2
 𝑥 32 𝑥 25 𝑥 sin 58 

          = 339.2 𝑐𝑚2 

 

Question 7, (4) 

4𝑥2 + 2𝑥 − 7 = 0 

𝑎 = 4, 𝑏 = 2, 𝑐 = −7 

 

𝑥 =
−2 ± √22 − 4(4)(−7)

2(4)
 

𝑥 =
−2 ± √116

8
 

𝑥 =
−2 + √116

8
  and 𝑥 =

−2 − √116

8
 

𝑥 = 1.1 and 𝑥 = −1.6 to 2 significant figures.  

 

Question 8, (4) 

Set up a right angled triangle with long side = 2.9 𝑚 and short side = 2 𝑚. 

 

By Pythagoras we have  

𝑎2 + 22 = 2.92 

𝑎2 + 4 = 8.41 

𝑎2 = 4.41 

𝑎 = √4.41 = 2.1 

 

Height = 2.1 + 𝑟𝑎𝑑𝑖𝑢𝑠 

 = 2.1 + 2.9 = 5𝑚 



 

Question 9, (3) 

3 sin 𝑥 + 4 = 6 

3 sin 𝑥 = 2 

sin 𝑥 =
2

3
 

𝑠𝑖𝑛−1 (
2

3
) = 41.8° 

From CAST 𝑥 = 41.8° and 𝑥 = 180° − 41.8° = 138.2°  

 

Question 10, (3) 

Arc Length =
𝑎𝑛𝑔𝑙𝑒

360
 𝑥 𝜋𝑑 

Let the angle be 𝑎 

69.4 =
𝑎

360
 𝑥 𝜋 𝑥 30 

69.4 =
30𝜋𝑎

360
  

Rearranging gives 

𝑎 =
69.4 𝑥 360

30𝜋
 

𝑎 = 265° 

 

Question 11, (3) 

Set up a right angled triangle on the base of the cuboid, 𝐸𝐺𝐻. 

This triangle has short sides 24 𝑐𝑚 and 6 𝑐𝑚. Let the long side be 𝑐. 

Using Pythagoras gives  

242 + 62 = 𝑐2 

576 + 36 = 𝑐2 

𝑐2 = 612 

𝑐 = 24.7 𝑐𝑚 

 

Set up a second right angled triangle which includes the diagonal, 𝐸𝐶𝐺. 

This triangle has short sides 24.7 𝑐𝑚 and 8 𝑐𝑚. Let the long side be 𝑐. 

Using Pythagoras gives 

24.72 + 82 = 𝑐2 

610.1 + 64 = 𝑐2 



 

𝑐2 = 674.1 

𝑐 = 26 𝑐𝑚 

 

Question 12, (3) 

2𝑎𝑏 + 6𝑎

𝑏2 − 9
 

=
2𝑎(𝑏 + 3)

(𝑏 + 3)(𝑏 − 3)
 

=
2𝑎

(𝑏 − 3)
 

 

Question 13, (2) 

sin 𝑥 + 2 cos 𝑥

cos 𝑥
 

=
sin 𝑥

cos 𝑥
+

2 cos 𝑥

cos 𝑥
 

= tan 𝑥 + 2 

 

Question 14, (5) 

Start by making all of the angles in the triangle 𝐴𝐶𝐷. 

Angle at 𝐶 = 180 − 28 = 152° 

Angle at 𝐴 = 180 − (152 + 12) = 16° 

Using the Sine Rule on triangle 𝐴𝐶𝐷 gives  

𝑎

sin 𝐴
=

𝑑

sin 𝐷
 

15

sin 16
=

𝑑

sin 12
 

𝑑 =
15 sin 12

sin 16
= 11.3 𝑚 

 

Next, make all of the angles in the triangle 𝐴𝐵𝐶. 

Angle at 𝐴 = 180 − (90 + 28) = 62° 

Using the Sine Rule on triangle 𝐴𝐵𝐶 gives  

𝑎

sin 𝐴
=

𝑏

sin 𝐵
 



 

𝑎

sin 62
=

11.3

sin 90
 

𝑎 =
11.3 sin 62

sin 90
 

𝑎 = 9.98 𝑚  


