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AQA Level 2 Certificate in Further Mathematics




Get the most from this book




Welcome to your Revision Guide for My Revision




Notes: AQA Level 2 Certificate in Further




Mathematics. This book will provide you with




reminders of the knowledge and skills you will




be expected to demonstrate in the exam with




opportunities to check and practice those skills on




exam-style questions. Additional hints and notes




throughout help you to avoid common errors and




provide a better understanding of what is needed in




the exam.




Included with the purchase of this book is valuable




online material that provides full worked solutions




to all the ‘Target your revision questions’, ‘Exam-




style questions’ and ‘Review questions’. The online




material is available at www.hoddereducation.co.uk/




myrevisionnotesdownloads




Features to help you succeed




Target your revision




Use these questions at the start of each section to




focus your revision on the topics you find tricky.




Short answers are at the back of the book, but use




the full worked solutions online to check each step




in your solution.




About this topic




At the start of each chapter, this provides a concise




overview of its content.




Before you start, remember ...




A summary of the key things you need to know




before you start the chapter.




Key facts




Check you understand all the key facts in each




subsection. These provide a useful checklist if you




get stuck on a question.




Worked examples




Full worked examples show you what the examiner




expects to see in order to ensure full marks in the




exam. The examples cover a sample of the type of




questions you can expect.




Hint




Expert tips are given throughout the book to help




you do well in the exam.




Common mistakes




Your attention is drawn to typical mistakes students




make, so you can avoid them.




Exam-style questions




For each topic, these provide typical questions you




should expect to meet in the exam. Short answers




are at the back of the book, and you can check your




working using the online full worked solutions.




Review questions




After you have completed each section in the book,




answer these questions for more practice. Short




answers are at the back of the book, but the full




worked solutions online allow you to check every




line in your solution.




At the end of the book, you will find the following




useful information:




Exam preparation




Includes hints and tips on revising for the AQA




Level 2 Certificate in Further Mathematics exam,




and information about the structure of the exam




papers.




Formulae you need to learn




Provides a succinct list of all the formulae you need




to remember and the formulae that will be given to




you in the exam.




Please note that the formula sheet as provided by the




exam board for the exam may be subject to change.




During your exam




Includes key words to watch out for, common




mistakes to avoid and tips if you get stuck on a




question.
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AQA Level 2 Certificate in Further Mathematics




SECTION 1 ALGEBRA




Try answering each question below. If you get




stuck, follow the page reference underneath to




revise that topic.




1 

Ratios and percentages in arithmetic and




algebra




(i)

Split 900 in the ratio 13 : 5.




(ii)

Increase £15 by 20%.





(see 
page 4)






2 

Manipulating fractions



Without using a calculator, work out 

+ ×




1




2




3




4




5




6




.





(see 
page 4 )







3 


Manipulating algebraic terms



Simplify 

(




)




(




)




−




−




−




m




n




m




n




2




3




4




5 .





(see 
page 5 )






4 

Manipulating fractions in algebra



Work out 

−




×




b a




ab




b




a




3 2




2




2




2 

.





(see 
page 5 )






5 

Linear equations



Solve the equation 

− = −




x




x




2




3 1 4 .





(see 
page 7 )






6 

Ratios




a : b = 

3 : 2.



Work out the ratio a + 2b : b.





(see 
page 8 )






7 

Percentages



John’s salary of £p is increased by 5%. Jean’s




salary of £q is decreased by 6%.



The amount that John’s salary is increased is




the same as the amount that Jean’s salary is




decreased.



Find p as a percentage of q.





(see 
page 8 )






8 

Factorial notation



Work out 

( )




6!




3!




2 

.





(see 
page 10 )






9 

Permutations



A group of 10 students take part in a race. In




how many ways can 1st, 2nd and 3rd places be




achieved?





(see 
page 10 )






10 

Combinations



How many ways are there of choosing 7 people




from a group of 11?





(see 
page 10 )






11 

Expanding a bracket



Expand 

(




) (




)




+ +




−




x y




x y




2




32 3 .





(see 
page 12 )






12 

Multiplying out two brackets



Expand (




)(




)




+




−




x y x y




2 2




.





(see 
page 12 )






13 

Multiplying out three brackets



Expand (




)(




)( )




+




− −




x




x x




2 2 1 3 .





(see 
page 12 )






14 

Pascal’s triangle



Write down the 8th row of Pascal’s triangle.





(see 
page 14 )






15 

Terms of the binomial expansion



Find the term in x3 in the expansion of (2 − x)5 .





(see 
page 14 )






16 

Work out the term that is independent of x in




the expansion of 

x x




2




3




8




−−




( ) 

.





(see 
page 14 )






17 

Square roots



Simplify




×




8 96




6




.





(see 
page 15 )






18 

Manipulating algebraic expressions involving




square roots



Simplify




+




50 18.





(see 
page 15 )






19 

Rationalising the denominator of a fraction



Simplify 

+




+




2 2




4 2




.





(see 
page 15 )






20 

Prime factors of a number



Write 140 as a product of its prime factors.





(see 
page 17 )






21 

Algebraic factors of a number



Factorise 6x2 + 9xy.





(see 
page 17 )






22 

Quadratic factorisation



Factorise the following.




(i)




− +




x




x




8 15




2




(ii)




+ −




x x




2




15




2




.





(see 
page 17 )






23 

Difference of two squares



Factorise 4y2 − 25.





(see 
page 17 )






Target your revision 

(Chapters 

1–4)
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SECTION 1 ALGEBRA




Target your revision (Chapters 1–4)




24 

Rearranging formulae



Make x the subject of the formula  

=




+




−




y




x




x




1




2




.





(see 
page 19)







25 

Make r the subject of the formula V




r




= π




4




3




3




.





(see 
page 19)






26 

Simplifying algebraic fractions



Simplify  

+




− −




x




x




x




2




1




1




.





(see 
page 20)






27 

Solving equations involving fractions



Solve the equation




−




=




+




−




x




x




3




6




2




3




5




6.





(see 
page 20)






28 

Completing the square



Write  

−




+




12 31




2




x




x




 in the form  

x a




b




+




+




(




)




2




 where





a and b are to be determined.







(see 
page 22)






29 

Maximum and minimum values



By completing the square, find the minimum




value of  

− +




4 7




2




x




x




and the value of x at which it




occurs.





(see 
page 22)






30 

The domain and range



You are given the function f (x)




f( )




x




x




= −




2




2




 over the




domain 0 

 

x 

 2.



Work out the range of f (x).





(see 
page 25)






31 

Composite functions



You are given that f (x)




f( )




x




x




= −




2




and g  

(x) 

= 

x2 

. Work




out fg(x) and gf (x).




(see 
page 25)




32 

Inverse functions



You are given that f (x)




f( )




x




x




= −




2




3




. Work out f 

−1(4).




(see 
page 28)




33 

Graphs of linear functions




(i) 

Work out the equation of the line that joins




the points (−1, 2) and (3, 7).




(ii) 

Draw the line on a graph.




(see 
page 29)




34 

Quadratic functions



A quadratic curve has its vertex at (3, 4) and




the curve passes through the point (0, −5).




(i) 

Work out the equation of the curve.




(ii) 

Sketch the curve.




(see 
page 30)




35 

Exponential functions



Find, by sketching their graphs, the points of




intersection of the curve y = 3 × 2 

x 

 and the line




− =




4 7 17




y x




.




(see 
page 32)




36 

A curve has equation y = 5 × 2−x .




(i) 

Sketch the curve.




(ii) 

Find, correct to 1 significant figure, the




smallest value of x for which 5 × 2−x < 1.




(see 
page 30)




37 

Functions with more than one domain



Sketch the graph of y = f (x)	where




f (x)



















= +




−




<




= + −




<




=




2 for 2




0




2




for 0




2




0 for




2.




2




x




x




x x




x




x




(see 
page 34)




38 

Sketching graphs



Sketch the graph of the curve 

= − +1




2




y x x 

.




(see 
page 36)




39 

Solving quadratic equations that can be




factorised



Solve the equation 

− − =




2 8 0




2




y y




.




(see 
page 37)




40 

Solving quadratic equations that cannot be




factorised: completing the square



By first completing the square solve the




equation 

+ − =




6 9 0




2




x x




.




(see 
page 37)




41 

Solving quadratic equations that cannot be




factorised: using the formula



Solve the equation 

− − =




8 0




2




x x




.




(see 
page 37)




42 

Checking for roots of a quadratic equation



Determine whether the equation 

− + =




2 9 0




2




y y








has any real roots.




(see 
page 37)




43 

Finding the maximum or minimum value of a




quadratic function



By first completing the square, find the




maximum value of the function 

+ −




7 4




2




x x 

.




(see 
page 36)




44 

Disguised quadratic equations



By making a suitable substitution, solve the




equation 

− + =




5 6 0




4 2




x x




.




(see 
page 46)




45 

Solving two simultaneous equations when




both are linear



Solve the following equations simultaneously.




− =




+ =




x y




x y




7




7 2 4




(see 
page 40)




46 

Solving two simultaneous equations when one




is linear and the other quadratic



Solve the following equations simultaneously.




+ =




= − +




y x




y x




x




2 4




3 4




2




(see 
page 40)




f (x)




f (x)
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AQA Level 2 Certificate in Further Mathematics




Target your revision (Chapters 1–4)




47 

Solving three simultaneous equations in three




unknowns



Solve the following equations simultaneously.




− + =




+




− =




+




+




= −




x y z




x




y z




x




y




z




3




4




2




3




4




4




2




3




3




(see page 40)




48 

Finding the quotient when a cubic function is




divided by a linear function



Find the quotient and the remainder when




+




− +




x




x




x




2




5




3




2




 is divided by x 

− 

2.




(see page 42)




49 

Roots of cubic equations and the factor




theorem




(i)  

Show that (x 

− 

1) is a factor of




f (x)




f( ) 

=




−




−




+




x




x




x




x




2




5




6




3




2




.




(ii)  

Hence solve the equation f (x) 

= 0.




(see page 42)




50 

Linear inequalities




(i)  

Solve the inequality −




− <




x









3 2 1 5.




(ii)  

Illustrate the solution on a number line.




(see page 44)




51 

Quadratic inequalities




(i)  

Solve the inequality  

−




+




<




x




x




7 12 0




2




.




(ii)  
Illustrate the solution on a graph.




(see page 44)




52 

The index laws



Write




×




−




x x




x




3 5




2




 as a single power of x.




(see page 46)




53 

Proof



Prove that, for all integers n 

> 

1, (




) ( )




+ − −




n




n




2




2




2




2








is divisible by 8.




(see page 48)




54 

Position to term sequences



The first four terms in a linear sequence are




2, 5, 8, 11. Find the first term in the sequence




which exceeds 100.




(see page 49)




55 

Term to term sequences



A sequence is such that




= +




+




a a




n n




2




1




 with a 

1	=	1.



Find a 

23.




(see page 49)




56 

Finding the rule for a sequence given its




terms



The first three terms of a sequence are 2, 8, 16.



Given that its position to term rule is




n




=




+ +




a pn q r




n




2




, find the values of p, q and r.




(see page 49)




57 

The limit of a sequence



In a sequence the nth term is given by  

= +




u




n




n




n




1




.



Find the limiting value of this sequence




as n 

→ ∞.




(see page 49)




Short answers on page 117–118




Full worked solutions online




CHECKED ANSWERS
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Chapter 1A: GCSE-level revision for number and algebra




Chapter 1A: GCSE-level revision




for number and algebra




About this topic




This section reminds you of the basic skills in arithmetic and algebra




needed for this course.




Before you start, remember …





● 

ratios and percentages







● 

rounding techniques







● 

manipulation of algebraic terms.






1.1 Numbers and the number system




Key facts




1 

Ratios




Like fractions, ratios should be expressed in their simplest terms,




e.g. 4 : 6 = 2 : 3




A ratio has no units.




2 

Percentages




A percentage is a hundredth part of the whole,




e.g.32% of 500 is




32




100




500 160




×




=




.




3 

Manipulating fractions




When adding or subtracting, find the LCM of the denominators.




When multiplying or dividing, look for common factors.




Common mistake: 

The LCM is




often confused with the HCF.




The LCM of two numbers is




the Lowest Common Multiple




which means the smallest




number into which both the




numbers can be divided.




The Highest Common Factor




(HCF) of two numbers is the




largest number which divides




into both the numbers.




For example, consider 12 and 18.




The LCM is 36. The HCF is 6.




Worked examples




Ratios




1 

Express the ratio 35 : 49 in its simplest form.




Solution




35 : 49




= 5 : 7




2 

Split 350 into two parts in the ratio 3 : 7.




Solution




Smaller part is 3




3+7




of total.




i.e. 3




10




350 = 105




×




Larger part is 7




3+7




of total.




i.e. 7




10




350 = 245




×




So, the two parts are 105 and 245.




Common mistake: 

Take care to




add the two parts together to




get the total number of parts.




The two numbers, 35 and 49,




have a common factor of 7. So,




divide through by 7.




Check that the two parts sum




to 350.




The smaller number is 3 parts




and the larger number is 7




parts. So, there are 3 + 7 = 10




parts.
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1.2 Simplifying algebraic expressions




Common mistake: When




removing brackets, consider




the negative signs in order to




avoid making an error. When




subtracting a bracket in which




there is a negative sign, apply




the general principle ‘two




negatives make a positive’.




Worked example




Manipulating fractions




3  

Work out  3




7




5




9




2




3




× + 

.




Solution




3




7




5




9




+




2




3




=




5




21




+




2




3




=




5




21




+




14




21




=




19




21




×




The top and bottom lines of




×




3




7




5




9




 have a common factor of 3




so this is cancelled to give  5




21




.




The LCM of 21 and 3 is 21.




Practice question (GCSE level)




Adam, Beryl and Chloe have been given a gift of £31 500 which they are to split in proportion to their




ages. Adam is 14, Beryl 15 and Chloe 16.




Work out how much each person receives.




Short answer on page 118




Full worked solution online




CHECKED ANSWER




Key facts




1 

Collecting like terms




Like terms should be collected together,




e.g.




(




) (




)




a




b




a b




a




a




b b




a b




2




3




3




2




4




+ +




− = +




+




− =




+




2 

Expanding brackets



Every term inside the bracket must be multiplied by the number or




expression outside,



e.g.  

(




)




(




)




x




x




x




x




x




2




3 4 1 2




2




6 4 8




10




2




+ −




−




=




+ − +




=




+




3 

Multiplying fractions



Look for common factors which cancel. They may be numbers or




letters or even expressions,



e.g.




x




y




y




x




x




x




x




2




4




2




4




2




2




2




×




=




=




4 

Adding fractions



As with arithmetic, you need to find a common denominator which




is the lowest common multiple of the denominators (LCM).




‘Like terms’ are those that




can be added together or




subtracted from each other.




Take care with signs.




y can be cancelled.




Then 2x.
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Make x the subject of the formula y = ;j; smallest value of x for which 5 x 2% < 1.
25 Make r the subject of the formula V=%nr3.
Sketch the graph of y = f(x) where
fG)=x+2 for -2=<x<0
Sy 2 x f(x)=2+x—x>for 0<x<2
z¥l &=l £ =0 for x = 2.

Sketch the graph of the curve y=x”—x+1

Solve the equation x23 &l g

5

Write x?~12x+31 in the form (x+a)’+b where
Solve the equation y*~2y—-8=0.
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value of x’~4x+7 and the value of x at which it
occurs. equation x*+6x-9=0.

You are given the function f(x)=2—x? over the
domain0<x<2. Solve the equation x*—x—8=0.
Work out the range of f(x).

Determine whether the equation y*~2y+9=0
You are given that f(x)=2—x and g(x) = x2. Work
out fg(x) and gf(x).

You are given that f(x)=2__x_ Work out £-1(4). By first completing the square, find the
3 maximum value of the function 7+4x—x?.

equation x* -5x*+6=0.

x—y=17
Tx+2y=4
intersection of the curve y =3 x 2¥and the line
by—Tx=17. P "y
y=x"-3x+4

36 A curve has equation y=5x 2,
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Expand 2(x + y) + 3(2x — 3y).

Expand (x + 2y)(2x — »).

Expand (x + 2)(2x — T)(x — 3).

Without using a calculator, work out %+ % X %

Find the term in x? in the expansion of (2 —x)°.

b_a b
Work OUti_mxﬂ'

) an?
the expansion of (Zx —;) .
Solve the equation 2x — 3 = 1— 4x.
Simplify Y896
YT

Work out the ratio a + 2b : b.

Simplify V50 + /8.

S 7]
Simplify ==X2.
P y4+\/§

Work out -

!
@y
Factorise 6x2 + 9xy.

Factorise the following.
(i) x*-8x+15 (i) 2x% +x-15.

Factorise 4y? — 25.
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3.5.2
3 Workout7x§+§.

33 have a common factor of 3

7Y 5
so this is cancelled to give 7
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eg.a+2b+3a—b=(a+3a)+(2b—-b)=ba+b

eg.2(x+3)-4(1-2x)=2x+b6— 4+ 8x 1

=10x+2
| |
eg.%ﬁxz—xf?—;:%ﬁ/ 1 ‘
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REVISED.

32 _
€.9.32%of 500 is 745500=160.

Smaller part is % of total. \
ie. Z5%350=105

Larger part is 3777 of total.

ie. f5x350=245

So, the two parts are 105 and 245.
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Write as a single power of x. ;

3x—y+z=4 _.GL_'E
2x+3y-z=4 53 Proof =
bx+2y+3z=-3 Prove that, for allintegers n> 1, (n +2)* — (n— 2)? S
(=

=

i)

3

x* +2x? — x + 5is divided by x — 2. =
—

=

o

>

@

(i) Show that (x— 1) is a factor of A_sequence issuch thata,,, = a, +2witha, =1. o>
f(x) = x° — 2x2 —5x + 6. Find a;. £

(i) Hence solve the equation f(x) = 0.

(i) Solve the inequality -3 <2x-1<5.

a, = pn” + qn+r, find the values of p, g and r.

" . e 2
1) Solvz e ety = = 7+ 12< 0 In a sequence the nth term is given by u, = #

I |
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