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1 Expand and simplify 8(3𝑥𝑥 − 2) + 5(14 − 𝑥𝑥) 
Give your answer in the form 𝑎𝑎(𝑏𝑏𝑏𝑏 + 𝑐𝑐) where a, b and c are integers. 

[3 marks] 
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
 

Answer _____________________________________________ 

 

2 8m is decreased by 30% 
The answer is (𝑚𝑚 + 3) 
Work out the value of m. 

[2 marks] 
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
 

Answer _____________________________________________ 

 

3 The rectangle and the triangle have equal areas. 

8f g

6f
3g2

13f
 

Find the ratio of f:g in its simplest form. 
[3 marks] 

 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
 

Answer _____________________________________________ 

 



4 The equations of two circles are shown. 
𝑥𝑥2 + 𝑦𝑦2 = 144 and 𝑥𝑥2 + 𝑦𝑦2 = 256 

  

45°

 

What is the area of the shaded section? 

Give your answers in terms of 𝜋𝜋. 

  [3 marks] 
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 
 

Answer _____________________________________ units2 
 
 



5 SQR is a right angled triangle. 
R is a point on SP. 
Angle SPR is 45° 
M is the midpoint of PQ. 
k is a constant. 

45°

Q (k, 18)

P (1,1)

R (1,8)
M

S

 
Find the co-ordinates of M. 

  [3 marks] 
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 
 

Answer ( ________ , __________ ) 
 
 



6 Rearrange 𝒕𝒕𝒕𝒕 = �𝟑𝟑𝟑𝟑+𝟒𝟒𝟒𝟒
𝟓𝟓

− 𝟕𝟕 to make t the subject. 

 
  [3 marks] 

 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 
Answer _____________________________________________ 

 
 

7 𝑣𝑣 is a value greater than 1. 

Work out the value of d for which �𝑣𝑣𝑑𝑑�4 = (𝑣𝑣6)3𝑑𝑑 
  [2 marks] 

 

________________________________________________________________________ 

________________________________________________________________________ 

Answer _____________________________________________ 

 

8 2
3
𝑘𝑘7𝑡𝑡3𝑦𝑦5 = 1

2
𝑘𝑘15𝑡𝑡4 

Write y in terms of k and t. 
Give your answer in its simplest form. 

  [2 marks] 
 

________________________________________________________________________ 

________________________________________________________________________ 

Answer _____________________________________________ 

 

 



9 The diagram shows the towns of Batley, Castleford and Denby. 

N

N

37º

150º

8 km

9 km

Batley

Castleford

Denby  
a Work out the size of the angle formed by Batley Castleford Denby. 

  [2 marks] 
 

________________________________________________________________________ 

________________________________________________________________________ 

Answer _____________________________________________ 
 
b Find the distance from Batley to Denby to the nearest 100 m. 
 

  [3 marks] 
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

Answer _____________________________________________ 
 
c Find the bearing from Denby to Batley to the nearest 0.1 degrees. 

  [2 marks] 
 

________________________________________________________________________ 

________________________________________________________________________ 

Answer _____________________________________________ 

 



10 Circle the expression that is equivalent to 2
𝑎𝑎

+ 3
𝑏𝑏
 

[1 mark] 
2𝑎𝑎+3𝑏𝑏
𝑎𝑎𝑎𝑎

                  2𝑏𝑏+3𝑎𝑎
𝑎𝑎𝑎𝑎

                  6𝑎𝑎𝑏𝑏
2

𝑏𝑏−𝑎𝑎
              6

𝑎𝑎𝑎𝑎
 

 

11 Simplify fully 8𝑥𝑥
5−𝑥𝑥3

40𝑥𝑥2−1
 

[3 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 

 
Answer _____________________________________________ 

 

12 The radius of a sphere is 5𝑥𝑥
3

 cm. 

The volume of the sphere is 5,208 1
3
𝜋𝜋 cm3 

 
Work out the value of x. 

[3 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 

 
Answer _____________________________________________ 

 



13 𝑦𝑦 = 𝑥𝑥6�2𝑥𝑥5−5𝑥𝑥�
𝑥𝑥

 
 

Find 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 
 

[2 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 

 
Answer _____________________________________________ 

 

14 𝑨𝑨 = �3 0
0 −3� 

 
Describe geometrically the single transformation represented by A 

[1 mark] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 

15 𝑩𝑩 = �0 −2
2 0 � 

 
Describe geometrically the single transformation represented by B2 

[1 mark] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
 
 
 
 
 
 



16 𝑪𝑪 = �0 −3
1 0 � 

 
Describe geometrically the single transformation represented by C 

[1 mark] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
 

17 The following functions are  

𝑓𝑓(𝑥𝑥) = 3𝑥𝑥2  𝑔𝑔(𝑥𝑥) = 4
𝑥𝑥
 

 

  a Find 𝑓𝑓−1(𝑥𝑥) 

[2 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 

 
Answer _____________________________________________ 

 
 

  b Find 𝑔𝑔𝑔𝑔(𝑥𝑥) 

[2 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 

 
Answer _____________________________________________ 

 



18 A palindromic integer is one which has a mirror image of itself. 
13531 is an example of a palindromic integer. 
Find the number of four digit palindromic integers. 
 

[3 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 

 
Answer _____________________________________________ 

 
19 Work out the values of a, b and c such that 3𝑥𝑥2 + 5𝑥𝑥 − 1 = 𝑎𝑎(𝑥𝑥 + 𝑏𝑏)2 + 𝑐𝑐 

 
[3 marks] 

 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 

 
Answer _____________________________________________ 

 

 

 

 



20 The area of a triangle is 68cm2. 

k 
cm

(2k + 1) cm  
Form a quadratic equation and then find the length of the base of the triangle. 
 

[3 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 

 
Answer _____________________________________________ 



21 Using binomial expansion, expand �3𝑥𝑥 − √3
2
�
5
 

 
[3 marks] 

 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
 

22 a Using long division of polynomials, divide 6𝑥𝑥4 + 𝑥𝑥3 − 21𝑥𝑥2 + 4𝑥𝑥 + 12 by 3𝑥𝑥 + 2 
 

[2 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 

 
Answer _____________________________________________ 

 
 
 
 
 



b Using the factor theorem, show that (x+2) is a factor of the resulting quotient. 
 

[2 marks] 
 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 

 
Answer _____________________________________________ 

 
 


