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OCR 06 Algebra (Higher) 
 
1. Simplify 2 55 4x x−× . 
 

2. Simplify 
1 3
2 28 2y y÷ . 

 
3. A function is given by 5 3y x= − . Write an expression for the inverse of this function. 
 
4. A value, x, is input into this function. 
 
 
 

The output, y, is then input into this function. 
 
 
 
 

Complete the function below. 
 
 
 
 
 
5. Find the value of x in the following. 
 

( ) ( )3 4 2 8 2x x− = − . 
 
6. Write 2 8 5x x+ +  in the form ( )2x a b+ + . 
 

7. Simplify 
2

2
3 18
4 3

x x
x x
− −
+ +

. 

 

8. Rearrange the formula 3
2

xy
x
+

=
−

 to make x the subject. 

 
9. Factorise 2 73 20x x+ − . 
 
10. Find the formula for the nth term of the quadratic sequence  5,  12,  25,  44,  69, …. 
 
11. Kasim adds together two fractions. His working is shown below. 
 

2 1 2 1 3
1 2 1 2 2 1x x x x x

+
+ = =

+ − + + − −
 

 
Identify Kasim’s error and calculate the correct answer. 

 
 x y 

  y z 

….. ..... x z 
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30° 

6.8 cm 

12. By completing the square, show that the solutions to the equation 2 4 7 0x x− − =  are
2 11x = −  and 2 11x = + . 

 
13. Prove algebraically that the difference between the squares of two consecutive odd integers is 

even. 
 
14. A formula for the nth term of the sequence 6, 11, 20, 33,… is 22 5n n− + . Write down a formula 

for the nth term of the sequence 10, 15, 24, 37,... and use it to show that 240 is a term of this 
sequence. 

 
15. The equation 3 85 0x x+ − =  has a solution between 4 and 5. 

Show that this solution is 4.3 to one decimal place. 
 
16. List the integer values that satisfy both of the inequalities 2 3 5y − > −  and 3 1 13y + < . 
 
17. A Fibonacci type sequence is given by 2 1n n nx x x+ += + . 

1x a=  and 2x b= . Write expressions for the third and fifth terms. If the third term is 11 and the 
fifth term is 39, find the values of a and b. 

 
18. The area of the triangle below is 14.28 cm2. Find the value of x. 
 
 
 
 

Not to scale 
 
 
 
 
 
 
 
19. A straight line has equation 2 1y x= − . A circle has equation 2 2 9x y+ = . Find the coordinates 

of the points of intersection of the circle and the straight line. Give your answers correct to 3 
significant figures. 

 
20. Sarah wants to make a rectangular pen for her rabbits. One side of the pen will be a brick wall 

and she has 16 m of wire fencing for the other three sides. Find possible values for x if the area 
of the pen is at least 24 m2. 

 
 
 
 
 
 
 
 
 
 
 

x cm 

x m 

Brick wall 
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Answers 
 
1. 320x−  
 
2. 14y −  
 

3. 3
5

xy +
=  

 
4.  
 
 
5. ( ) ( )3 4 2 8 2x x− = −  

 3 12 16 4x x− = −  
7 12 16x − =  

        7 28x =  
          4x =  

 
6. Complete the square: 

( ) ( )2 22 8 5 4 16 5 4 11x x x x+ + = + − + = + −  
 

7. ( )( )
( )( )

2

2

6 33 18 6
1 3 14 3

x xx x x
x x xx x
− +− − −

= =
+ + ++ +

 

 

8. 3           
2

xy
x
+

=
−

 

( )2 3y x x− = +  
 2 3xy y x− = +  
   2 3xy x y− = +  
( )1 2 3x y y− = +  

2 3           
1

yx
y
+

=
−

 

 
9. ( )( )3 5 4x x− +  
 
10. 23 2 4nu n n= − +  
 
11. Kasim has just added the numerators and added the denominators of the fractions. He should 

have written each fraction over a common denominator and then just added the numerators.
( ) ( )
( )( ) ( )( ) ( )( )

2 2 1 12 1 2 4 1 3 3
1 2 1 2 1 2 1 2

x x x x x
x x x x x x x x

− + + − + + −
+ = = =

+ − + − + − + −
 

 
 
 
 

 
 x z 
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12. 2      4 7 0x x− − =  

( )22 4 7 0x − − − =  

( )2    2 11 0x − − =  

( )2           2 11x − =  

                2 11x − = ±  
2 11x = +  or 2 11x = −  

 
13. Let the two odd numbers be ( )2 1x +  and ( )2 3x +  

( )2 22 1 4 4 1x x x+ = + +  

( )2 22 3 4 12 9x x x+ = + +  
Subtracting gives 
( ) ( ) ( )2 2 2 22 3 2 1 4 12 9 4 4 1x x x x x x+ − + = + + − + +  

2 2                               4 12 9 4 4 1x x x x= + + − − −  
                              8 8x= +  

( )                              8 1x= +  
If x is an integer, 1x +  is an integer so ( )8 1x +  is even. 

 
14. Each term is 4 larger than the corresponding term in the first sequence so the formula for the 

nth term is 22 9n n− +  
22 9 240n n− + =  
22 231 0n n− − =  

( )( )2 21 11 0n n+ − =  
10.5n = −  or 11n =  

n can only be a positive integer so 11n =  and therefore 240 is a term in the sequence. 
 
15. Try 34.25, 85 3.98...x x x= + − = −  

Try 34.35, 85 1.66...x x x= + − =  
As there is a sign change between 4.25x =  and 4.35x = , 4.3 is a solution to one decimal 
place. 

 
16. 2 3 5y − > −  

     2 2y > −  
       1y > −  

 
3 1 13y + <  
     3 12y <  

4y <  
 

The integers which satisfy both inequalities are in the interval 1 4y− < <  so 0, 1, 2 and 3. 
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17. The first term is a; the second term is b; the third term is a + b; (the fourth term is a + 2b); the 
fifth term is 2a + 3b. 
Form two simultaneous equations: 
2 3 39      2 3 39a b a b+ = → + =  
    11  3 3 3 33a b a b+ = × → + =  
Substituting gives 6a = −  
Substituting gives 17b =  

 

18. Area of triangle 1 sin
2

ab C=  

1 6.8 sin30 14.28
2

x× × × =  

14.28 2 8.4
6.8 sin30

x ×
= =

×
cm 

 
19. Substitute 2 1y x= −  into 2 2 9x y+ =  

( )22     2 1 9x x+ − =  
2 24 4 1 9x x x+ − + =  

2      5 4 8 0x x− − =  
 

Using the quadratic formula: 
2 4

2
b b acx

a
− ± −

=  

 
24 4 4 5 8 1.7266...
2 5

x ± − × × −
= =

×
 or –0.9266…i.e. 1.73 or –0.927 (to 3 significant figures) 

 
Substitute into 2 1y x= −  
If 1.73, 2.46x y= =  
If 0.927, 2.85x y= − = −  

 
So the coordinates of the points of intersection are (1.73, 2.45) and (–0.927, –2.85). 

 
20. Let the width be x 

(16 2 ) 24x x− ≥  
22 16 24 0x x− + − ≥  

( 2)(6 ) 0x x− − ≥  
 

2 6x≤ ≤  (in metres) 
 
  



 

Version 1 6  © OCR 2017 

 

We’d like to know your view on the resources we produce.  By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources 
work for you.  When the email template pops up please add additional comments if you wish and then just click ‘Send’.  Thank you. 
Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding 
organisation, you can request more information by completing the Expression of Interest form which can be found here: 
www.ocr.org.uk/expression-of-interest 

Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification:  
www.ocr.org.uk/i-want-to/find-resources/ 

 

OCR Resources: the small print 
OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to 
use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within 
these resources. This formative assessment resource has been produced as part of our free GCSE teaching and learning support package. All the GCSE teaching and learning 
resources, including delivery guides, topic exploration packs, lesson elements and more are available on the qualification webpages. If you are looking for examination practice 
materials, you can find Sample Assessment Materials (SAMs) and Practice Papers on the qualification webpage http://www.ocr.org.uk/qualifications/gcse-mathematics-j560-from-
2015/ 

 
© OCR 2017 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this 
work. 
OCR acknowledges the use of the following content: n/a 

Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk 

mailto:resources.feedback@ocr.org.uk?subject=I%20liked%20the%20GCSE%20(9-1)%20Mathematics%20Check%20In%2006H
mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20the%20GCSE%20(9-1)%20Mathematics%20Check%20In%2006H
http://www.ocr.org.uk/expression-of-interest
http://www.ocr.org.uk/i-want-to/find-resources/
http://www.ocr.org.uk/i-want-to/find-resources/
http://www.ocr.org.uk/qualifications/gcse-mathematics-j560-from-2015/
http://www.ocr.org.uk/qualifications/gcse-mathematics-j560-from-2015/
mailto:resources.feedback@ocr.org.uk


 

Version 1 7   © OCR 2017 

 

Assessment 
Objective 

Qu. Topic R A G  Assessment 
Objective 

Qu. Topic R A G 

AO1 1 Simplify an expression involving products of powers     AO1 1 Simplify an expression involving products of powers    

AO1 2 Simplify an expression involving quotients of powers     AO1 2 Simplify an expression involving quotients of powers    

AO1 3 Write an expression for an inverse function     AO1 3 Write an expression for an inverse function    

AO1 4 Complete a composite function     AO1 4 Complete a composite function    

AO1 5 Solve a linear equation involving brackets and 
unknowns on both sides of the equation 

    AO1 5 Solve a linear equation involving brackets and 
unknowns on both sides of the equation 

   

AO1 6 Complete the square     AO1 6 Complete the square    

AO1 7 Factorise a quadratic expression to simplify an 
algebraic fraction 

    AO1 7 Factorise a quadratic expression to simplify an 
algebraic fraction 

   

AO1 8 Rearrange a formula where the subject appears 
twice 

    AO1 8 Rearrange a formula where the subject appears 
twice 

   

AO1 9 Factorise a quadratic expression where a ≠  0 or 1     AO1 9 Factorise a quadratic expression where a ≠  0 or 1    

AO1 10 Find a formula for the nth term of a quadratic 
sequence 

    AO1 10 Find a formula for the nth term of a quadratic 
sequence 

   

AO2 11 Add two algebraic fractions     AO2 11 Add two algebraic fractions    

AO2 12 Solve a quadratic equation by completing the 
square 

    AO2 12 Solve a quadratic equation by completing the 
square 

   

AO2 13 Use algebra to construct a proof     AO2 13 Use algebra to construct a proof    

AO2 14 Use a formula for the nth term of a quadratic 
sequence 

    AO2 14 Use a formula for the nth term of a quadratic 
sequence 

   

AO2 15 Find an approximate solution to a cubic equation     AO2 15 Find an approximate solution to a cubic equation    

AO3 16 Solve two linear inequalities     AO3 16 Solve two linear inequalities    

AO3 17 Set up and solve two simultaneous equations to 
solve a problem involving sequences 

    AO3 17 Set up and solve two simultaneous equations to 
solve a problem involving sequences 

   

AO3 18 Substitute values into a formula and solve to find an 
unknown 

    AO3 18 Substitute values into a formula and solve to find an 
unknown 

   

AO3 19 Solve linear and quadratic simultaneous equations 
and use the quadratic formula 

    AO3 19 Solve linear and quadratic simultaneous equations 
and use the quadratic formula 

   

AO3 20 Set up and solve a quadratic inequality in one 
variable in context 

    AO3 20 Set up and solve a quadratic inequality in one 
variable in context 
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