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INTRODUCTION

Mathematics is one of the most valuable and respected subjects that students can choose at A Level. It develops logical thinking, problem-solving skills, and the ability to analyse information effectively. These skills are not only useful in education but are also highly sought after in many careers.

One of the main reasons to study A Level Mathematics is that it keeps a wide range of university and career options open. Many degree courses, including engineering, economics, physics, computer science, finance, and architecture, either require or strongly recommend Mathematics. Even for courses that do not specifically require it, universities often view Maths as a challenging and highly academic subject.

A Level Mathematics also helps students develop important life skills. It teaches persistence, attention to detail, and the ability to approach problems systematically. Students learn how to break down complex situations into smaller, manageable steps and find logical solutions. These skills can be applied in everyday life, from managing finances to making informed decisions.

Another advantage of studying Maths is that it complements many other A Level subjects. It supports scientific subjects such as Physics and Chemistry through mathematical modelling and calculations. It is also useful in Economics, Psychology, Geography, and Business Studies, where data analysis and statistical methods are important.
In today's increasingly technological world, mathematical skills are more valuable than ever. Careers in fields such as data science, artificial intelligence, cybersecurity, engineering, and finance all rely heavily on mathematics. As technology continues to advance, people with strong mathematical abilities will remain in high demand.

Finally, studying A Level Mathematics can be highly rewarding. It challenges students to think critically and provides a sense of achievement when difficult problems are solved. The subject encourages intellectual curiosity and helps students gain confidence in their analytical abilities.

In conclusion, A Level Mathematics is an excellent choice for students who enjoy problem-solving and logical thinking. It provides valuable skills, supports a wide range of subjects and careers, and opens doors to many future opportunities. Whether a student plans to study science, technology, economics, or another field, Mathematics is a strong foundation for success.







What Will I Study in Edexcel A Level Mathematics?

Edexcel A Level Mathematics builds on the topics studied at GCSE and introduces new mathematical concepts and techniques. The course is divided into two main areas: Pure Mathematics and Applied Mathematics, which includes Statistics and Mechanics.

Pure Mathematics

Pure Mathematics forms the largest part of the course and develops algebraic and analytical skills. Topics include:
· Algebra and functions
· Coordinate geometry
· Sequences and series
· Trigonometry
· Exponentials and logarithms
· Differentiation and integration (calculus)
· Numerical methods
· Vectors
· Proof and mathematical reasoning
These topics help students solve complex problems and develop logical thinking skills.

Statistics

Statistics focuses on collecting, analysing, and interpreting data. Topics include:
· Statistical sampling
· Data presentation and interpretation
· Probability
· Statistical distributions
· Hypothesis testing
Statistics is useful in many fields, including science, economics, business, and social sciences.

Mechanics

Mechanics applies mathematics to the study of motion and forces. Topics include:
· Kinematics (motion in a straight line)
· Forces and Newton's Laws of Motion
· Moments
· Variable acceleration
Mechanics helps students understand how mathematics is used in physics and engineering.




How Will I Be Assessed?

The Edexcel A Level Mathematics qualification is assessed through three written examinations at the end of Year 13:

· Paper 1: Pure Mathematics
· Paper 2: Pure Mathematics
· Paper 3: Statistics and Mechanics
Each paper is worth one-third of the final A Level grade.

Skills You Will Develop

Throughout the course, you will learn to:
· Solve complex mathematical problems
· Think logically and critically
· Interpret and analyse data
· Apply mathematics to real-world situations
· Communicate mathematical ideas clearly

What Skills Will the A Level Mathematics Course Require?

A Level Mathematics is a challenging but rewarding subject that requires students to develop a range of academic and personal skills. Success in the course depends not only on mathematical ability but also on determination and a willingness to practise regularly.

Strong Algebra Skills

Algebra is the foundation of A Level Mathematics. Students will need to manipulate equations, simplify expressions, solve complex problems, and work confidently with mathematical notation. A secure understanding of GCSE algebra is essential.

Problem-Solving Skills

Many A Level questions require students to apply their knowledge in unfamiliar situations. Students must be able to think logically, identify relevant information, and choose appropriate methods to solve problems.

Analytical Thinking

The course involves interpreting mathematical information, spotting patterns, and making connections between different topics. Students need to analyse problems carefully and explain their reasoning clearly.


Accuracy and Attention to Detail

Small mistakes can lead to incorrect answers, so accuracy is very important. Students must be careful when carrying out calculations, working through multiple steps, and checking their solutions.

Resilience and Perseverance

Some topics and questions can be challenging and may not be solved immediately. Students need to be willing to learn from mistakes, keep practising, and persist when faced with difficult problems.

Independent Learning

A Level Mathematics requires regular practice outside of lessons. Students should be prepared to complete homework, revise consistently, and seek help when they encounter difficulties.

Calculator Skills

Students will use a scientific calculator (Casio fx- CG100) throughout the course and should become confident in using its advanced functions efficiently and correctly.

Time Management

Balancing Mathematics with other A Levels requires good organisation. Students need to manage their workload, meet deadlines, and dedicate sufficient time to revision and practice.


To succeed in A Level Mathematics, students need strong algebra skills, logical thinking, problem-solving ability, resilience, and a commitment to independent study. By developing these skills, students will be well prepared for the demands of the course and for future university studies or careers.












How Can I Prepare for A Level Mathematics?

Preparing for A Level Mathematics before starting the course can help make the transition from GCSE smoother and build confidence for the challenges ahead. There are several ways students can develop the knowledge and skills needed for success.

Strengthen GCSE Knowledge

A Level Mathematics builds heavily on GCSE topics, particularly algebra. Students should review key areas such as:
· Solving equations and inequalities
· Expanding and factorising expressions
· Working with fractions and indices
· Graphs and functions
· Trigonometry
· Probability and statistics
Having a strong foundation in these topics will make learning new concepts much easier.

Practise Algebra Regularly

Algebra is one of the most important skills in A Level Maths. Completing GCSE and higher-tier algebra questions can improve confidence and fluency. The more familiar students become with algebraic manipulation, the better prepared they will be.

Learn New Mathematical Concepts

Students can gain an early introduction to A Level topics such as:
· Differentiation and integration (calculus)
· Functions
· Sequences and series
· Logarithms
· Vectors
· 
Exploring these topics through videos, textbooks, or online resources can help reduce the learning curve when the course begins.

Develop Problem-Solving Skills

A Level Maths often requires students to apply their knowledge to unfamiliar situations. Practising challenging questions and puzzles can help improve logical thinking and problem-solving abilities.



Use Online Resources

There are many excellent resources available for A Level Mathematics preparation, including tutorial videos, practice questions, and revision websites. These can provide additional explanations and opportunities for independent learning.

Improve Study Habits

Success at A Level requires consistent effort. Students should begin developing good habits such as:
· Revising regularly
· Organising notes effectively
· Completing work on time
· Practising questions independently
Strong study habits will help manage the increased workload of sixth form.

Stay Positive and Curious

A Level Mathematics can be demanding, but it is also highly rewarding. Approaching the course with a positive attitude, asking questions, and being willing to learn from mistakes will help students succeed.

Conclusion

The best preparation for A Level Mathematics is to strengthen GCSE skills, particularly algebra, practise problem-solving, and develop effective study habits. By taking these steps before the course begins, students will be well equipped to meet the challenges of A Level Maths and achieve their full potential.















A Level Mathematics is challenging but highly rewarding. It provides excellent preparation for university courses and careers in areas such as engineering, finance, economics, computer science, physics, and data science.

The Mathematics Department is fully committed to ensuring that you make good progress throughout your A Level course. Some students find the transition from GCSE to A Level really tough so in order for you to make the best possible start to the course, we have prepared this booklet.

All students will be expected to complete this ‘Bridging the gap to A-Level’ booklet over the summer holidays. The aim of this booklet is help you understand grades 7-9 GCSE work, which is the foundation of the maths you will be studying at A-Level. It is vital that you start your A-Level course with a thorough grasp of the topics in this booklet. For each topic, there are explanations and worked examples. There are also questions for you to complete with answers in the back to allow you to check and correct your work.

There are also good revision lessons available on the Physics & Maths Tutor, MadasMaths and Maths Genie websites (Using the web as much as possible is also a good habit to be familiar with the content area you need to know)

You will be assessed on these and other topics at the start of term, and you need to gain at least 80% to pass and take A Level Mathematics.

The A level course is done over two years.  In the first year, you will go through the A/S Level content from which you will sit an internal assessment at the end of the year.  The second year will cover the A2 content, after which you will sit an exam by Edexcel covering the full two years’ content.  
The course is also divided into three sections. Pure Mathematics, Options Statistics & Mechanics assessments.  The Pure is approximately 70% of the exams and Statistics & Mechanics 30%.  These will be a combined score that exam boards will use to award you your final grade.  

At Uxbridge High School, we use the Edexcel Pearson exam Board for our A Level Math course.

Good luck
The Maths Department






We also recommend that you access these books to bridge your gap before you actually start this course in year 12.

https://alevelmathsrevision.com/bridging-the-gap/

https://www.amazon.co.uk/Head-Start-Level-Maths-2017-2018/dp/1782947922/ref=asc_df_1782947922/?tag=googshopuk-21&linkCode=df0&hvadid=310810203983&hvpos=&hvnetw=g&hvrand=12565891965879493944&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9046083&hvtargid=pla-487224277129&psc=1&th=1&psc=1
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Chapter 1:  REMOVING BRACKETS

To remove a single bracket, we multiply every term in the bracket by the number or the expression on the outside:

Examples		

1)		3 (x  +  2y) 	= 3x + 6y


2)		-2(2x - 3) 	= (-2)(2x) + (-2)(-3)
				= -4x + 6			

To expand two brackets, we must multiply everything in the first bracket by everything in the second bracket.  We can do this in a variety of ways, including
	*  the smiley face method
	*  FOIL  (Fronts  Outers  Inners  Lasts)
	*  using a grid.

Examples:		

1)		(x + 1)(x + 2)	= x(x + 2) + 1(x + 2)		

	or
		(x +1)(x + 2)	= x2 + 2 + 2x + x		         									= x2 + 3x +2												
	
	or  
	
	x
	1


	x
	x2
	x

	 2
	2x
	2


		

2)		(x - 2)(2x + 3)	= x(2x + 3) - 2(2x +3)											= 2x2 + 3x – 4x - 6							
				= 2x2 – x – 6		

	or
		(x - 2)(2x + 3) = 2x2 – 6 + 3x – 4x = 2x2 – x – 6	



	or

	
	x
	-2

	2x
	2x2
	-4x

	3
	3x
	-6


		
EXERCISE A 	Multiply out the following brackets and simplify.

Two Special Cases
Perfect Square: 					Difference of two squares:
(x + a)2  = (x + a)(x + a) = x2 + 2ax + a2		(x - a)(x + a)	= x2 – a2
(2x - 3)2  = (2x – 3)(2x – 3) = 4x2 – 12x + 9		(x - 3)(x + 3)	= x2 – 32
									= x2 – 9

1. 	(x - 1)2
2. 	(3x + 5)2
3. 	(7x - 2)2
4. 	(x + 2)(x - 2)
5. 	(3x + 1)(3x - 1)
6. 	(5y - 3)(5y + 3)
Chapter 2:  LINEAR EQUATIONS

If the equation has unknowns on both sides, you should collect all the letters onto the same side of the equation.


A linear equation is an equation that contains numbers and terms in x.  A linear equation does not contain any  terms.




Example 1:  Solve the equation 	64 – 3x = 25

Step 1:  Add 3x to both sides (so that the x term is positive):		64 = 3x + 25 

Step 3:  Divide both sides by 3:					13 = x

Example 2:  Solve the equation 6x + 7 = 5 – 2x.

Step 2:  Subtract 7 from each side:					8x = -2

Exercise A:  Solve the following equations, showing each step in your working:




4)	5 – 7x = -9			5)  11 + 3x = 8 – 2x 			6)  7x + 2 = 4x – 5

Example 3:  Solve the equation	2(3x – 2) = 20 – 3(x + 2)

Step 2:  Simplify the right hand side:		6x – 4 = 14 – 3x

Step 4:  Add 4:				9x = 18

Exercise B:  Solve the following equations.





3)	8 – (x + 3) = 4					4)  	14 – 3(2x + 3) = 2





EQUATIONS CONTAINING FRACTIONS


Example 4:  Solve the equation  

Step 2:  Subtract 10:							y = 12

Solution:  

Step 1:  Multiply by 3 (to remove the fraction)	

Step 3:  Divide by 2					x = 7


Example 6:  Solve the equation  


Step 2:  Multiply both sides by the lowest common denominator	

Step 4:  Multiply out the brackets:					5x + 5 + 4x + 8 = 40

Step 6:  Subtract 13							9x = 27



Example 7:  Solve the equation  
Solution:  The lowest number that 4 and 6 go into is 12.  So we multiply every term by 12:

				
Exercise C:  Solve these equations







3)						4)	

Exercise C (continued)








7)					8)	






Chapter 3:  SIMULTANEOUS EQUATIONS

In these equations, x and y stand for two numbers.  We can solve these equations in order to find the values of x and y by eliminating one of the letters from the equations.

To eliminate the y terms, we subtract equation □ from equation □.  We get:    7x = 14
										i.e.    x = 2

Remember:  You can check your solutions by substituting both x and y into the original equations.

Solution:  We begin by getting the same number of x or y appearing in both equation. We can get 20y in both equations if we multiply the top equation by 4 and the bottom equation by 5:
			8x + 20y = 64	  □
			15x – 20y = 5	  □

Substituting this into equation □ gives:
			6 + 5y = 16
			       5y = 10
So…			         y = 2
The solution is x = 3, y = 2.

Solve the pairs of simultaneous equations in the following questions:











3)	3x – 2y = 4					4)	9x – 2y = 25
	2x + 3y = -6						4x – 5y = 7












5)	4a + 3b = 22					6)	3p + 3q = 15
	5a – 4b = 43						2p + 5q = 14








 

Chapter 4:  FACTORISING

We can factorise some expressions by taking out a common factor.

Solution:	6 is a common factor to both 12 and 30.  We can therefore factorise by taking 6 			outside a bracket:
			12x – 30 = 6(2x – 5)

Solution:	2 is a common factor to both 6 and 2.  Both terms also contain an x.  
		So we factorise by taking 2x outside a bracket.
			6x2 – 2xy = 2x(3x – y)

	
Solution:	9 is a common factor to both 9 and 18.
		The highest power of x that is present in both expressions is x2.
		There is also a y present in both parts. 
		So we factorise by taking 9x2y outside a bracket:
			9x3y2 – 18x2y = 9x2y(xy – 2)

Solution:	There is a common bracket as a factor.  
		So we factorise by taking (2x – 1) out as a factor.
		The expression factorises to (2x – 1)(3x – 4)

1)	3x + xy

3)	pq2 – p2q

5)	2x3 – 6x2

7)	5y(y – 1) + 3(y – 1)

Factorising quadratics

Example 1:  Factorise x2 – 9x – 10.


General quadratics: Factorising quadratics of the form 
The method is:
Step 1:  Find two numbers that multiply together to make ac and add to make b.
Step 2:  Split up the bx term using the numbers found in step 1.
Step 3:  Factorise the front and back pair of expressions as fully as possible.
Step 4:  There should be a common bracket.  Take this out as a common factor.

Solution:  We need to find two numbers that multiply to make 6 × -12 = -72 and add to make 1.  These two numbers are -8 and 9.

			        = (3x – 4)(2x + 3)


Remember that  = (x + a)(x – a).

		
	

Also notice that:	

and			


	 = x(2x + y) – 1(2x + y)	(factorise front and back pairs, ensuring both 							brackets are identical)
			     = (2x + y)(x – 1)

Factorise


2)	




4)		(factorise by taking out a common factor)



6)	



7)	



8)	



9)	



10)	



11)	



12)	



13)	



14)	

Chapter 5:  CHANGING THE SUBJECT OF A FORMULA

Example 1:	Make x the subject of the formula  y = 4x + 3.

Example 2:	Make x the subject of y = 2 – 5x



Example 3:	The formula  is used to convert between ° Fahrenheit and ° Celsius.
We can rearrange to make F the subject.

						
Exercise A


1)	y = 7x – 1					2)	


Example 4:  Make x the subject of 

Remember that you can have a positive or a negative square root.  We cannot simplify the answer any more.


Solution:					

Multiply by 4					

Square both sides				

Multiply by h:						

Divide by 5:					

Make t the subject of each of the following






3)						4)	







5)						6)	

More difficult examples


Example 6:	Make t the subject of the formula 


Example 7:  Make W the subject of the formula 


Exercise C



1)					2)	





3)						4)	

Chapter  6:  SOLVING QUADRATIC EQUATIONS

There are two methods that are commonly used for solving quadratic equations:
*  factorising
*  the quadratic formula

Method 1:  Factorising

	
Example 1 : 	Solve x2 –3x + 2 = 0

Note: The individual values x = 1 and x = 2  are called the roots of the equation. 


Example 2: 	Solve x2 – 2x = 0

Method 2:  Using the formula

	
			


Example 3:  Solve the equation  


EXERCISE




c)	x2  = 15 – 2x





2)  Find the roots of the following equations:
a)	x2 + 3x = 0					b)	x2 – 4x = 0





c)	4 – x2 = 0



3)  Solve the following equations either by factorising or by using the formula:




4)  Use the formula to solve the following equations to 3 significant figures.  Some of the equations can’t be solved.




c)	4x2 – x – 7 = 0					d)	x2 – 3x + 18 = 0





e)	3x2 + 4x + 4 = 0				f)	3x2 = 13x – 16

Chapter 7:  INDICES

Basic rules of indices

There are 3 basic rules of indices:

Further examples


	

			(multiply the numbers and multiply the a’s)

			(multiply the numbers and multiply the c’s)

		(divide the numbers and divide the d terms i.e. by subtracting 					the powers)



1)		 = 						(Remember that )


3)	 = 


5)	 =


7)	 =

8)	 =





More complex powers


Therefore	

		

				(you find the reciprocal of a fraction by swapping the top and 					bottom over)

				

		

		

Fractional powers:

Fractional powers correspond to roots:	
In general:

	
						


A more general fractional power can be dealt with in the following way:     

So	

	

	

Exercise B:


1)	


3)	


5)	


7)	


9)	


11)	

Simplify each of the following:


14)	


Chapter 8:  SURDS


Surds are square roots of numbers which don’t simplify into a whole (or rational) number: e.g.  but it is more accurate to leave it as a surd:General rules



			

But you cannot do:



Simplifying Surds
Find the largest square numbers and simplify as far as possible

Find the largest square numbers and simplify as far as possible

Worked Examples

    Careful - this is “3 times the square root of 2” NOT “the cube root of 2”
Rationalising the Denominator
This is a fancy way of saying getting rid of the surd on the bottom of a fraction. We multiply the fraction by the denominator (or the denominator with the sign swapped)

Worked Examples


1.     we multiply by  which is the same as multiplying by 1, which means we don’t fundamentally change the fraction.

2. 

3.

       4. 

1

Exercise A:
Simplify the surds

1)  
2) 

3) 

4) 
 
5) 
 
 
Exercise B:
Expand and simplify
1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

		
Exercise C:
Rewrite the following expressions with rational denominators


                                               

Chapter 9:  Straight line graphs

Example 1:  Draw the graph of y = 2x + 1


Step 2:  Use your table to draw the straight line graph   

	
				 
              	

[image: ]Solution:  

	 

Step 2:  The gradient=   so start from the y– intercept
 for every 1unit across to the right go down by half a unit
 and mark a second point there.				 

. 
Here are some examples of linear functions not all of them in the form y = mx + c. You need to be  confident into rearranging the functions making y the subject in order to identify the gradient and y- intercept.
      y = 2x + 3                                          3x - 2y + 1 = 0                                       4y - x = 3


                                                                so                                      so 


     gradient= 2                                         gradient=                                             gradient=


    y-intercept= 3                                    y-intercept=                                        y-intercept= 
                                    
[image: ]           [image: ]            [image: ]


Example 3:  Rewrite the equation 3y - 2x = 5 into the form y = mx + c, find the gradient and the y-intercept
Solution:  


Step 2:  Divide by 3 both sides:					  


Example 4:  Find the gradient of the line which passes through the points A (1, 4) and B (-3, 2)




Step 1:  Use the x and y values of A and B               	               

Step 2:  find the gradient 					            	


Example 5:  Find the equation of the straight line which passes through the point (1, 3) and has gradient 2

Solution:
Step 1: Find where the line crosses the y axis.
This is the y intercept,  c. 
                                                                          Line crosses y axis at 5, 
                                                                               so y-intercept c=5
		

Step 3:  Write in the form y = mx + c			 

a) y=- x + 4  (  x = -2 to 5)

b)  y= -3x + 5  (  x = -2 to 3)










Exercise B: 
Rewrite the equations below into the form y = mx + c, find the gradient and the y-intercept

Then plot the graph of each equation


Exercise C: 
Work out the gradient between the sets of coordinates



Exercise D: 
Find the equation of these lines in the form 

[image: ]








SOLUTIONS TO THE EXERCISES

CHAPTER 2
Ex A
1)  7      2)  3      3)  1½      4)  2      5)  -3/5      6)  -7/3
Ex B
1)  2.4      2)  5      3)  1      4)  ½ 
Ex C
1)  7      2)  15      3)  24/7      4)  35/3      5)  3      6)  2      7)  9/5      8)  5      
Ex D
1)  34,  36,  38		2)  9.875, 29.625	3)  24, 48

CHAPTER 4
Ex A
1)  x(3 + y)     2)  2x(2x – y)    3)  pq(q – p)    4)  3q(p – 3q)      5)  2x2(x - 3)     6)  4a3b2(2a2 – 3b2)     
7)  (y – 1)(5y + 3)
Ex B
1)  (x – 3)(x + 2)      2)  (x + 8)(x – 2)      3)  (2x + 1)(x + 2)      4)  x(2x – 3)      5)  (3x -1 )(x + 2)
6)  (2y + 3)(y + 7)     7)  (7y – 3)(y – 1)     8)  5(2x – 3)(x + 2)     9)  (2x + 5)(2x – 5)     10)  (x – 3)(x – y)
11)  4(x – 2)(x – 1)      12)  (4m – 9n)(4m + 9n)      13)  y(2y – 3a)(2y + 3a)      14)  2(4x + 5)(x – 4)

CHAPTER 6
1)  a)  -1, -2      b)  -1, 4      c)  -5, 3		2)  a)  0, -3      b)  0, 4      c)  2, -2
3)  a)  -1/2, 4/3      b)  0.5, 2.5      4)  a)  -5.30,  -1.70      b)  1.07,  -0.699    c)  -1.20, 1.45      
d)  no solutions      e)  no solutions      f)  no solutions


ExB


Ex C


       

ExC :
  


Ex D : a)  a. y = -x+3        b.  y = -0.25x+3      c.   y = -3x+3

               b)  a. y = -x-3       b. y = -6x – 3       c.   y = -x – 3

               c)  a. y = -0.5x -1     b.  y = -x + 3     c.  y = -4x +2
               d)  a. y = -x +1        b. y = x + 3           c. y = 0.5x - 2

               e)  a.  y = -x – 1      b. y = 0.25x + 3       c.  y = -3x - 2

               f)  a.  y = 4x -2         b. y = x + 4          c.  y = -6x 
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