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1. Simplify these expressions fully 

a) 2𝑦2(3 − 𝑥) − 5𝑥(1 − 3𝑦2) + 7𝑦2       (1) 

b) (𝑥 + 1)(𝑥 − 2)2         (3) 

c) 
64𝑎5𝑏2

16𝑎2𝑏7
          (2) 

d) 
9𝑥

1
2

(27𝑥−2)
2
3

          (3) 
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……………………………………………………………………………………………………………………………………………………. 



2. Factorise these expressions fully 

a) 9𝑝4 − 6𝑝4𝑞2         (2) 

b) 16𝑝2 − 25          (2) 

c) 𝑥2 − 𝑥 − 6          (2) 

d) 3𝑥2 − 8𝑥 − 3         (2) 

 

…………………………………………………………………….…………………………………………………..…………………………..
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………..…………………………………………………………………………………………………………………………………………… 

 

 

 



3. Find the value of  

a) 64
1

2          (1) 

b) 32−
3

5         (2) 

c) (2
10

27
)

1

3
         (2) 
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………..…………………………………………………………………………………………………………………………………………… 

 

 



4. Simplify fully 

 

a) 
√80

2
          (2) 

 

b)  (2 + 5√3)(3 − 2√3)       (3) 
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……….…………………………………………………………………………………………………………………………………………… 



6. a) Solve the following x2 + 2x − 15 = 0      (3) 
  
 

b) Solve the following equations giving your solutions in surd form  
 

 (i) x2 + 3x + 1 = 0        (3) 
 

(ii) 2x2 − 3x = 1         (3) 
 
 
 

…………………………………………………………………….…………………………………………………..…………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..
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………..………………………………………………………………………………………………………………………………………….. 



7. The three sides of a right-angled triangle are x, x + 1 and 5.  
 

Given that the longest side is 5, find the value of x and the area of the triangle. (4) 

…………………………………………………………………….…………………………………………………..…………………………..

……………………………………………………………………………………………………………………………………………………..
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….…..……………………………………………………………………………………………………………………………………………..

………..……………………………………………………………………………………………………………………………………………

………..……………………………………………………………………………………………………………………………………………

……….…………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………. 



8.  a) Solve 
𝑥+1

3
+

2𝑥+5

4
= 2        (4) 

 

  b) Make m the subject of the formula 𝑓 =
3𝑚+4

𝑚−1
   (3) 

 

 

…………………………………………………………………….…………………………………………………..…………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………….…………………………………………….
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……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………….…………………………………………………………………………………………….

……………..………………………………………………………………………………………………………………………………………

.…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………..

………………………………………………………………………………………….…………………..……………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………..………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

….…..……………………………………………………………………………………………………………………………………………..

………..……………………………………………………………………………………………………………………………………………

………..……………………………………………………………………………………………………………………………………………

……….…………………………………………………………………………………………………………………………………………… 

 



9. A solid is made by putting a hemisphere on top of a cone. 

 

The total height of the solid is 5x 
The radius of the base of the cone is x 
The radius of the hemisphere is x 

 

 

 

A cylinder has the same volume as the solid.  
The cylinder has radius 2x and height h 
All measurements are in centimetres. 

 

Find a formula for h in terms of x 
Give your answer in its simplest form.      (5) 
 

…………………………………………………………………….…………………………………………………..…………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………….…………………………………………….

……………………………………………………..………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………….…………….

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

…………………….…………………………………………………………..…………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………….…………………………………………………………………………………………….

……………..………………………………………………………………………………………………………………………………………

.…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………..

………………………………………………………………………………………….…………………..……………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………..………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

………………………………………………………………………………........................................................................ 



10.  The expression 422 −+ xx can be written in the form ( ) qpx ++
2

, for all values of x. 

 
(i)  Find the value of p and the value of q.           (3) 

 

(ii) Hence find the solution to 0422 =−+ xx , giving your answer in the form 5= ax      (2) 

 
 

…………………………………………………………………….…………………………………………………..…………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………….…………………………………………….

……………………………………………………..………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………….…………….

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

…………………….…………………………………………………………..…………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………….…………………………………………………………………………………………….

……………..………………………………………………………………………………………………………………………………………

.…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………..

………………………………………………………………………………………….…………………..……………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………..………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

….…..……………………………………………………………………………………………………………………………………………..

………..……………………………………………………………………………………………………………………………………………

………..……………………………………………………………………………………………………………………………………………

……….…………………………………………………………………………………………………………………………………………… 



11. Solve the simultaneous equations: 

 

 (a)  
1625

532

−=−

=+

yx

yx
          (3) 

 

(b)  
134

12

22 =−

=−

xy

yx
          (5) 

 

…………………………………………………………………….…………………………………………………..…………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………….…………………………………………….

……………………………………………………..………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………….…………….

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

…………………….…………………………………………………………..…………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………….…………………………………………………………………………………………….

……………..………………………………………………………………………………………………………………………………………

.…………………………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………………………..

………………………………………………………………………………………….…………………..……………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………..
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End of Test 


