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Algebraic Expressions
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We can manipulate algebraic expressions in a number of ways:

• Factorising:

• Rationalising 
denominator:

• Expanding:  

• Usually we want to give these expressions in their simplest form.

• This involves factorising, rationalising the denominator and cancelling.

 



Factor Theorem
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We can apply the factor theorem to find factors of complex algebraic expressions:

 

 

 

 



•  
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Time limit: about 5 minutes, 
around 5 key steps

Remember factor theorem and 
how to use it

Cubic function, needs more work 
to factorise
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Exemplar Exam Question Answer

 

 

[1 Mark]
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Exemplar Exam Question Answer

 

Use polynomial long division

 

 

 



Pure Mathematics: Algebra, Functions & Coordinate Geometry

[2 Marks]

  

 

 
 

 
 

 

Exemplar Exam Question Answer
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Exemplar Exam Question Answer

Factorise remaining quadratic
 

[1 Mark]

 

 

Write full factorised function

 

[1 Mark]



Quadratics
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Quadratic equations can be solved by factorising:

  

… or by completing the square:

 
 



Quadratics
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… or by using the quadratic formula:

 

 

 



The Quadratic Discriminant
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•  
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Time limit: about 4 minutes, 
around 4 key steps

Looking for a quadratic 
and discriminant

Will definitely come up at 
some point

 

Looks like a 
quadratic, but 
needs rearranging.
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Exemplar Exam Question Answer

Rearrange into a quadratic equation

[1 Mark]

 

Derive discriminant

 

[1 Mark]
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Exemplar Exam Question Answer

Determine sign of discriminant

[1 Mark]

 

Interpret result
 

[1 Mark]

 

 



Inequalities
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Inequalities define a range of values for variables and functions.

• The solutions of inequalities will also be inequalities.

 

• When multiplying or dividing both sides of an inequality by a negative number 
the inequality sign is reversed.

  and

  



Inequalities
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Quadratic inequalities can be solved in 
the same way as quadratic equations:

 

 

  and



Inequalities
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• If the inequality is true for this value then the selected inequality root is correct.



Exemplar Exam Question

•  
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Not solve, we’ll need to 
define an inequality

Solving quadratic 
inequalities, need to find 
roots and sketch graph

4 steps to question, 
between solving quadratic 
and interpreting inequality
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Exemplar Exam Question Answer

Move all terms to one side

[1 Mark]
 

Factorise and find roots
 

[1 Mark]
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Exemplar Exam Question Answer

Sketch graph of function to determine where inequality is true

 

[1 Mark]
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Exemplar Exam Question Answer

 

[1 Mark]

 

 

 



Algebraic Graphs
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Graphs of Functions
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 Cubic graphs result from plotting functions of the form:

 

 

 



Graphs of Functions
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Graphs of Functions
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• Curves tend towards asymptotes but never touch them.

 



Exemplar Exam Question

•  
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Need to determine shape 
and intercepts of graph

Cubic graph, two turning 
points, three potential 
roots

Must calculate key co-ordinates

What we need to calculate 
from function
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Exemplar Exam Question Answer

 

[1 Mark]

 

Function already factorised so can simply read off roots
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Exemplar Exam Question Answer

 

 

[1 Mark]
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Exemplar Exam Question Answer

Calculate turning points

Expand out brackets
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Exemplar Exam Question Answer

Differentiate expanded equation

[1 Mark]
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Exemplar Exam Question Answer
Mark points and draw graph

[1 Mark]

 
 

 

 



Transformations of a Curve
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Transformations of a Curve
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Transformations of a Curve

Pure Mathematics: Algebra, Functions & Coordinate Geometry

 

 

 

 



Transformations of a Curve
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Transformations of a Curve
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Transformations of a Curve

Pure Mathematics: Algebra, Functions & Coordinate Geometry

 

  



Exemplar Exam Question

•  
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Complicated function, but 
we don’t need the details

Looks like graph 
transformations

Sketch implies not exact, but we need these points to 
be. Calculate or use knowledge of graph transforms

Each graph worth 1 
mark.
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-1
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Exemplar Exam Question Answer

Plan out what to do
Compare to what we know about graph transforms

[1 Mark]

 

Then we’re looking for 
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Exemplar Exam Question Answer

 

 

Take known points and move 2 to right to find transformation of 
graph.
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Exemplar Exam Question Answer
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Exemplar Exam Question Answer

[1 Mark]

1

-1 
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Exemplar Exam Question Answer
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Exemplar Exam Question Answer
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Exemplar Exam Question Answer

[1 Mark]
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Exemplar Exam Question Answer
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Exemplar Exam Question Answer
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Exemplar Exam Question Answer

[1 Mark]

 
 



Coordinate Geometry
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Equation of a Straight Line
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A straight line has an equation which can be rearranged to the form:

 

 

 

 



Equation of a Straight Line
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The points of intersection between a straight line and 
a curve can be found by equating their equations:

 

The discriminant of this equation shows how many 
times the graphs intersect.

 



Exemplar Exam Question

•  
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Can find a straight line 
with this information

Straight line graphs

Don’t need to find actual 
tangent point, use 
discriminants to see if one 
exists
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Exemplar Exam Question Answer
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Exemplar Exam Question Answer

 

  

 

 

Substitute in coordinate values

  
 

[1 Mark] 
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Exemplar Exam Question Answer

(ii) Equate both equations

  

Tangent is a type of intersection. Lines intersect when equations 
are equal

 

Bring all terms to one side

 [1 Mark]
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Exemplar Exam Question Answer

Derive discriminant

 

 

 

 

Use formula on our quadratic

[1 Mark]
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Exemplar Exam Question Answer

 

 

Line is tangent when discriminant is zero

 

 

 

 

 [1 Mark]



The Coordinate Geometry of a Circle
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Completing the Square:  

 

 

 

 

 

 



Exemplar Exam Question

•  
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5 stages across three parts. Two marks 
for one and one each for others

Clearly a circle, but will 
need to rearrange to 
correct form

Three parts, two key 
features of circle to find 
along with a basic 
application
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Exemplar Exam Question Answer
 

 

 

 

Add up constants and move to other side
 

[1 Mark]
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Exemplar Exam Question Answer
 

Read off circle’s centre
 

Apply to equation to find centre
 

[1 Mark]
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Exemplar Exam Question Answer
 

(ii) Read off circle’s radius
 

Apply to equation to find radius
 

[1 Mark]
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Exemplar Exam Question Answer
 

 

 

 

 

 

 

So point does  lie on circle

 

[1 Mark]



MINI MOCK PAPER

Mini Mock Paper



Exam Question

•  

Mini Mock Paper



Mini Mock Paper

Exam Question Answer
 

Lines intersect when equations are equal.

 

 

Factorise expression to quadratic
 

 

 

[1 Mark]



Mini Mock Paper

Exam Question Answer
Factorise using polynomial long division

  

 
 

 
 

 

   

 

[2 Marks]



Mini Mock Paper

Exam Question Answer

Calculate discriminant and draw conclusion
 

 

 

 

 

 [1 Mark]

[1 Mark]



Mini Mock Paper

Exam Question Answer
 

 

 

 

 

 
[1 Mark]

[1 Mark]



Mini Mock Paper

Exam Question Answer
 

 

 

 

 

 

[1 Mark]



Mini Mock Paper

Exam Question Answer
 

 

 

 

 

 

[1 Mark]


