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AS and A2 MATHEMATICS
Edexcel

Why Study Maths?

There are many reasons why people choose to study A Level Mathematics. It might
be a requirement for what you want to study at university (Physics, Psychology,
Economics, Computing, and Business studies prefer students to have A Level Maths
if possible). Since Maths is one of the most traditional subjects a good grade in
Maths can boost an application for pretty much every course!
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Studies have also shown that people with Maths A Level also tend to earn more on
average than people without it. Though this itself may or may not be a good enough
reason to study Maths, the skills it allows you to develop include problem solving,
logic and analysing situations. Add in the improvements to your basic numeracy
skills and the creativity needed to solve Maths problems and you've got yourself a
set of skills which would make you more desirable for almost any job!

Finally, you might also really like Maths - this is as good a reason as any to continue
studying it. If you study something you enjoy you are likely to do better at it. With
Maths there is the excitement of new discoveries you will make. You will see more of
the beauty of it and realise just how much everything around in the universe is
connected to mathematics.



Maths is an amazing subject to have at A Level and provided you have a solid
understanding of the GCSE concepts before you start, alongside some
perseverance and effort, you should be able to do well.

What will you study?

In year 12 you will study Pure Maths Mechanics and Statistics building the
foundations for the year 13 content.

In year 13 you will study additional content in Pure Maths Statistics and Mechanics.

The Pure Content is algebra, calculus and geometry based.

Cost 4 - .

Py=lim furp -1 Tim (X -4
20

X

M =16
X o V(©=5( NS ISR -1 N
__
a() =V T p —’;""\"
‘/§(t~ \\J

Statistics involves analysing data with formulae and looking into the probability of
why things happen.

r=_S
VSuSyy

X=X n! XM=
pq = P'q

n
| (n—x)x!

P(x) = [

L X

Mechanics looks at how and why objects move in the way

they do.
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find: % then set = 0 then solve for 9=?

Assessment

The new specification of the A level Maths is now all covered in three exams at the

end of year 13.

Paper 1: Pure Mathematics 1 (*Paper code: 9MAD/01)
Paper 2: Pure Mathematics 2 (*Paper code: 9MAD/02)

Paper 3: Statistics and Mechanics (*Paper code: 9MAD/03)

Each paper is:

2-hour written examination
33.33% of the qualification
100 marks

2-hour written examination
33.33% of the qualification
100 marks

Content overview

« Topic 1 - Proof

+ Topic 2 - Algebra and functions

o Topic 3 - Coordinate geometry in the (x, ) plane
+ Topic 4 - Sequences and series

+ Topic 5 - Trigonometry

+ Topic 6 - Exponentials and logarithms
+ Topic 7 - Differentiation

+ Topic 8 - Integration

+ Topic 9 - Numerical methods

+ Topic 10 - Vectors

Content overview

Section A: Statistics

+ Topic 1 - Statistical sampling

+ Topic 2 - Data presentation and interpretation
+ Topic 3 - Probability

+ Topic 4 - Statistical distributions

+ Topic 5 - Statistical hypothesis testing
Section B: Mechanics

+ Topic 6 - Quantities and units in mechanics
+ Topic 7 - Kinematics

+ Topic 8 - Forces and Newton's [aws

+ Taopic 9 - Moments

Assessment overview

« Paper 1 and Paper 2 may contain questions on any topics from the Pure Mathematics
content,

+ Students must answer all questions,
+ Calculators can be used in the assessment.

Assessment overview

+ Paper 3 will contain questions on topics from the Statistics content in Section A and
Mechanics content in Section B.

+ Students must answer all questions.
+ Calculators can be used in the assessment,

At Notre Dame Catholic College, we study the Edexcel specification

Edexcel AS and A level Mathematics

Statistics and Mechanics

Year 1/AS

Edexcel A level Mathematics

Pure Mathematics

Year 2

Taexcel AS und A level Mathematics

Pure Mathematics

Year 1/AS || Year 2

Edexcel A level Mathemuatics

Statistics and Mechanics



Expanding brackets and s

A LEVEL LINKS
Schemeof work: 1a. Algebraic expressiogdasic algebraic manipulation, indices and surds

Key points

1 When you expand one set of brackets you must multiply everything inside the bracket by what is outside.
1  When you expand two linear expressions, each with tgrmns of the formax+b, wherear 0 andbr' 0, you
create four terms. Two of these can usually be simplified by collecting like terms.

Examples
Example 1 Expand 4(371 2)

4(3xT1 2) =11 8 Multiply everything inside the bracket
by the 4 outside thieracket

Example 2 Expand and simplify 3(+ 5)T 4(2x + 3)

3xX+5)T 4(2x+ 3) 1 Expand each set of brackets
=3+ 1%i12 8 separately by multiplyingk(+ 5) by
3and (x+3) by1 4

= 3x1 5 2 Simplify by collecting like terms:
3xT 8x=T15xand 15 12 =3

Example 3  Expand and simplify+ 3)(x + 2)

x+3)(x+2) 1 Expand the brackets by multiplying
= X(x+ 2) + 3+ 2) (x+2) byxand &+ 2) by 3
=X+ 2+ 3+6
=2+ 5x+ 6 2 Simplify by collecting like terms:
2X+ 3X = 5X

Example 4 Expand and simplifyT 5)(2x + 3)

(X1 5)(2x+ 3) 1 Expand the brackets by multiplying
=x(2x+ 3) x#¥3)5( 2 (2x+ 3) byxand (X + 3) byT 5
=2¢+3xT A0 15
=227 x7 15 2 Simplify by collecting like terms:
3XT 10x=17x
. Watch out!
Practice
When multiplying (or dividing)
1 Expand positive and negative numbers, if the

ardya NB GKS al
if the signs are different the answer i
wQ b




a 3(x1 1)
c T (xB1 yP
2 Expand and simplify.
a 7(3+5)+6(Xi8)
c 9(3s+1)i5(6si 10)

3 Expand.
a 3x(4x+8)
c T12h(6h?+ 11h7 5)

4  Expand and simplify.
a 3(y?T 8)T 4(y*1 5)
C 4p(2pi 1)7 3p(5pT 2)

5 Expand% (2y7 8)

6 Expand and simplify.
a 1371 2(m+7)

7 The diagram shows a rectangle.

o

8(5p1 2)T 3(4p+9)
2(4x7 3)1 (3x+ 5)

4k(5K2 T 12)
1 35(45%1 7s+ 2)

2X(X+ 5) + X(xT 7)
3b(4bi 3)1 b(6bi 9)

5p(p* + 6p) T 9p(2p T 3)

Write down an expression, in termsxpfor the area of

Show that the area of the rectangle can be written as

8 Expand and simplify.
(x+4)x+5)
X+ 7)XT 2)
(2x+ 3)(xT 1)
(5xT 3)(1 5)
(3x + 4y)(Sy + 6X)
2x1 27)

X TTQ o 0O o

Extend
9 Expand and simplifyx+ 3)2 + &1

10 Expand and simplify.

N

8 a
a o e
= ¢ X

uO?§<QJo
X | =

o ™ QO T
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4) ]

X+ 7+
(x+B)(xT 5)
(3x1 2)(x+ 1)
(3xT 2)(7 + &)
(x+ 5F

(4xT y)3

"O?§<QJ°
+

X | =

LA

Tx

therectangle.
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Surds and | onal i

A LEVEL LINKS
Scheme ofvork: 1a. Algebraic expressiogdasic algebraic manipulation, indices and surds

Key points

1 A surd is the square root of a number that is not a square number,

for example\/i,«/g,«/'?), etc.

9 Surds can be used to give the exact value foarswer.
1 Jab=+a a/b
g [a_y2
b b
1 To rationalise the denominator means to remove the surd from the denominator of a fraction.
1 To rationalise\;fl—B you multiply the numerator and denominator by the s
1 To rationalisebL you multiply the numerator and denominator by~ Je
+4/C
Examples
Example 1  Simplify J50
J50=1/25322 1 Choose two numbers that are
factors of 50. One of the factors
must be a square number
=25 3/2 2 Use the rulefab=+/a 3/b
=5 32 3 Use+25=5
=52

Example 2 Simplify 147 - 2/12

J147- 212 1 Simplify +147 and 2412. Choose
=J49 33 2[4 3 two numbers that are factors of 14

and two numbers that are factors @
12. One of each pair of factors mus
be a square number

=J49 /3 2[4 = 2 Use the rulefab=+a /b
=73/3 2 2J3 3 Use+/49=7 andJ4=2
=743 -4/3

=33 4 Collect like terms




Example 3  Simplify («/7+\/§)(\/7 -\/_2)

1 Expand the brackets. A common
()7 3 p 2
NN A Y mistake here is to writé\ﬁ) =49
=712 2 Collect like terms:
=5 -\7V2 w27
= S22 £/ 2

Example 4 Rationalisei

3
1 _ 1, ﬁ 1 Multiply the numerator and
NERENEIINE denominator by\/§
13 /3
= 2 Use«9=3
NG NG
_ 3
3
Example 5 Rationalise and simplifyﬂ
J12
V2 - 2 3 V12 1 Multiply the numerator and
V12 12 (12 denominator by/12
_ 23 433 2 Simplify /12 in the numerator.
12 Choose two numbers that are fact
of 12. One of the factors must be &g
square number
3 Use the rulefab=+/a &/b
= 223 4 Use+J4=2
12
5 Simplify the fraction:
23 2 1
e — simplifies tog




3
Example 6 Rationalise and simplify——
2+./5
3 _ 38 ;2- J5 1 Multiply the numerator and
2+J5 2+J5 2 /5 denominator by2 - \FS
3(2- V5)
B (2+\/§)(2 —\/_5) 2 Expand the brackets
_ 6-3/5
4+ 2J5 -2/5 & 3 Simplify the fraction
_6-3/5
-1 4 Divide the numerator byl
Remember to change the sign of g
— 3\/3_ 6 terms when dividing by 1
Practice
1 Simplify. Hint
a /45 b V125 One of the two
c /48 d 175 numbers you
choose at the start
e /300 f 28
V28 must be a square
g J72 h 162 niimher.
2 Simplify. Watch out!
a <72+162 b 45-25 Check you have
¢ +50-.8 d f75- 48 chosen the
highest square
e 228+28 f 2J12- V12 ~27 gnes =

3 Expand and simplify.

a (R2+B)\2 -8) b
c  (4-\B)(\A5 2) d

(3+\3)5 ~A2)
(5++2)(6 ~B)

number at the




4 Rationalise and simplify, if possible.

1
a — b
5
2
c — d
N
2
e — f
J2
\24
5 Rationalise and simplify.
1
a ——= b
3-\5
Extend

6 Expand and simplif;(\/§+\/§)(\/§( - y)

7 Rationalise and simplify, if possible.
1

NCRN

a b

1

&y



Rul es of |l ndl ces

A LEVEL LINKS
Scheme of workla. Algebraic expressiogdasic algebraic manipulation, indices and surds

Key points
q a"xa'=am*"
1'[ a_r: - m-n
a
T @)=am
1 a’=1
1
q a"=a i.e.thenth root ofa
1 a =Ya" {¥a)
T a” =im
a

1 The square root of a number produces two solutions, @'E = 4.

Examples

Example 1 Evaluate 16

1°=1 Any value raised to the power of zero
equalto 1

1
Example 2  Evaluate9?2

1

=J9 Use the rulea” = Ya
-3

N

9

2
Example 3 ~ Evaluate273

m

273 :(3/2_7)2 1 Use the rulea” :({‘/a)m

3 2 UseQEZB
9




Example 4 Evaluate4 ?

1 1
42== 1 Usetherulea ™ =—
4 a
1 2
=— 2 Use4 =16
16
.. BX
Example 5 Simplify —
2X
5 m
6—)(2:3x3 6+2:3andusetherul%n—=am'”to
2X a
X5
give = =x>"% ¢
X
X33
Example 6 Simplify v
33 5
X2 _ X X 1 Use the rulea™s a" =a™"
x* X
am
=x8T 4= xt 2 Usetherule—=a™"
a
Example 7 Write 3i as a single power of
X
1 1
—==x! Use the rule L =& ™ note that the
3x 3 a”
fraction % remains unchanged
. 4 .
Example 8  Write —= as a single power of
Jx

><N\>—‘| AN

4
x

1
,

1

1 Use the rulea" =¥/a

1
2 Use the rule—m =a"
a




Practice

1

Evaluate.
a 14 b
Evaluate.
1
a 492 b
Evaluate.
3
a 25 b
Evaluate.
a 5?2 b
Simplify.
23
a 3x 2x3 b
2X
3
c 3x §x3 q
2X
2
e ly f
y23y
(o) h
g 4x°
Evaluate.
1
a 4:32 b
1
d 164323 e
Write the following as a single
a 1 b
X
d Ix? e

30

643

4‘|' 3

50 d X
1 1
1253 d 164
3 3
492 d 164
2‘|' 5 d 6'|' 2
Watch out!

Remember that
any value raised to
the power of zero
is 1. This is the
rulea’=1.




a x b

d x° e

X

x|
N =

9  Write the following in the formax'.

a 5& b

d

2 e
N

Extend

10 Write as sums of powers gf

5
+
x21 b
X

& i

x
O Qo
i
x|~

c

f

»lw



Factori si expression

A LEVEL LINKS
Scheme of worklb. Quadratic functiong factorising, solving, graphs and the discriminants

Key points

1 Factorising an expression is the opposite of expanding the brackets.

1 A guadratic expression is in the foa® + bx+c, wherear 0.

9 To factorise a quadratic equation find two numbers whose sumaisd whose product iac.

1 An expression in the forixt ¢ y? is called the difference of two squares. It factorisesxtq ¥)(x +Y).

Examples

Example 1  Factorise 1%8y® + 9%y

15x%y3 + 9x*y = 3x%y(5y? + 3x?) The highest common factor is?g.

So take %%y outside the brackets ar
then divide each term b3 to find
the terms in the brackets

Example 2  Factorise # 1 25y?

42T 25y2 = (2x + By)(2xT  y)5 This is the difference of two squares ¢
the two terms can be written as
(2¥)?and(5y)?

Example 3  Factorise< + 3x1 10

b=3,ac= 110 1 Work out the two factors of
ac=1 10 whi ch baldd
(5 and 12)

Sox?+ 3xT 10 =x+ 51 2x1 10 2 Rewrite theb term (X) using these
two factors
=X(x+5)T 2(x+5) 3 Factorise the first two terms and th

last two terms
=(X+5)Kxi 2) 4 (x+ 5)is afactor of both terms




Example 4

Example 5

Factorise #1 A11 10
b= T4%, 160 1 Work out the two factors of
ac=1 60 whi ch baiddl
So (T15 and 4)
6x27T I N0 =6xT M+54xT 10 2 Rewrite thebterm ( 11x) using
these two factors
=3(2xT 5) xI+ 2|3 Factorise the fitstwo terms and the
last two terms
= (X1 5)(3x+2) 4 (2xi 5) is a fact
Simplify X7 4% 21
2x% +9x 49
X2 - 4x -21 1 Factorise the numerator and the
22 + 9% 19 denominator
For the numerator: 2 Work out the two factors of
b= Tad= 1T 21 ac=1 21 whi ch baid4
(17 and 3)
So
2T x%21=x2T x¥3Xi21 3 Rewrite thebterm ( 4x) using these
two factors
=x(xT 7 )x1T+ 73 ( |4 Factorise the first two terms and th
last two terms
= (XT 7)(x+3) 5 x1 7) is a fact
For the denominator: 6 Work out the two factors of
b=9,ac=18 ac= 18 which add to give=9
(6 and 3)
So

2%+ OX+9=2C+6x+3x+9
= 2X(x+ 3) + 3k + 3)

= (x+ 3)(X+3)
So

X2-4x 21 (x 7)(x 3y

2x2+9x 49 (x+3)(2x V)
_X-7
 2x+3

7 Rewrite theb term ©x) using these
two factors

8 Factorise the first two terms and th
last two terms

9 (x+ 3)is a factor of both terms

10 (x + 3) is a factor of both the
numerator and denominator so
cancels at as a value divided by
itselfis 1




Practice

1 Factorise.

a  6xXy*i 10y

C 25321 103y2 + 15¢y°

2 Factorise
a xX+7x+12
c X1 11x+ 30
e X271 7x71 18
g X271 3x71 40

3  Factorise
a 36T 492
c 18a%71 20M0%c?

4  Factorise
a 2@+xi3
cC 2%+ T7x+3
e 10+ 21x+9

5 Simplify thealgebraic fractions.

2X° + 4x
a 2
X" - X
X2 - 2x -8
c 2
X° - 4X
x2- x 42
e 2
X - 4x
6 Simplify
9x°- 16
3x° +17x -28
4- 25¢°
10x° - 11x -6
Extend

7 Simplify Vx?+10x 425

o ™ QO T

21a%° + 35a°h?

X2+ 5x1 14
X2T B5XT 24
X2+ X120

X%+ 3X1 28

4%27 81y?

6x2+ 17X+ 5
o7 15x+ 4
127 38+ 20

X2 +3x
x?+2x -3
x? - BX
x?- 25

2x% +14x
2x% +4x -70

2x%- 7x -15
3x%- 17x 0
6x°- x -1
2x°+7x -4

8 S| mpdjfry

Hint

Take the highest
common factor
outside the bracket.




A LEVEL LINKS

Scheme of worklb. Quadratic functiong factorising, solving, graphs and the discriminants

Key points

1 Completing the square for a quadratic rearranges+ bx + cinto the formp(x +q)? +r

1 Ifar 1, then factorise using as a common factor.

Examples

Example 1 Complete the square for the quadratic expressienéx1 2

X2+ BXT 2
= (x+ 3T 9T 2

= (x+ 3T 11

2 Simplify

1 Write X2 + bx+ cin the form

géﬁb%; by &
A O Lee
c 2 = 2(; bt

Example 2 Write 2T 5x + 1 in the formp(x + @)% +r

241 5x+ 1
=232 2x 8
¢ 2 =
_z% 5% 5&
= 2&x- 2 8- 25
€ 4 + 4¢
_,8,. 5025
Eé( 4 92 8
_ L4 5% 17
?498

g

1 Before completing the square writg
ax? + bx+ cin the form

ag +2x G
c a -
2 Now complete the square by writin

X% - = x in the form

of®

o2

ba
+ - S
: 2(;

O&SDO
Nlo Nlo
[Fe!

3 Expand the square brackétd o n
o 2-

forget to muItipIygeg Eby the
(; =

factor of 2

4 Simplify

squar e




Practice

1  Write the following quadratic expressions in the foxr ()2 + q

a X2+4x+3 b 71 10x7 3
c X271 8x d X2+ 6x
e X2 2xX+7 fox2+3i2

2  Write the following quadratic expressions in the fqfx+ g)? +r
a 27 8xi 16 b 4x®7 8xT1 16
c 3¥+1X719 d 2¢+6x78

3 Complete the square.

a 2¢+3+6 b 37 2x
C 5@+ 3 d 3x+5x+3
Extend

4 Write (25¢ + 30x + 12) in the formx + b)? + c.



A LEVEL LINKS

Scheme of worklb. Quadratic functiong factorising, solving, graphs and the discriants

Key points

f A quadratic equation is an equation in the foaxt + bx+c= 0 wherear 0.

i To factorise a quadratic equation find two numbers whose sumaisd whose products &c.
1 When the product of two numbers is 0, then at least one ofrihiembers must be 0.

i If a quadratic can be solved it will have two solutions (these may be equal).

Examples

Example 1  Solve 52 = 15

5x% = 15
5%°T 15x=0
Bx(xT 3)=0

Sox=0orki 3)=0

Thereforex=0orx=3

Rearrange the equation satlall of
the terms are on one side of the
eguation and it is equal to zero.
Do not divide both sides byas this
would lose the solutior= 0.
Factorise the quadratic equation.
5x is a common factor.

When two values multiply to make
zero, at leasbne of the values musf
be zero.

Solve these two equations.

Example 2 Solvex?+ 7x+ 12 =0

X+ Tx+12=0
b=7ac=12

X+ 4x+3X+12=0
X(x+4)+3k+4)=0

(x+4)x+3)=0

Sofk+4)=0o0rk+3)=0

Thereforex=T14 orx=13

o1 b~

Factorise the quadratic equation.
Work out the two factors afc= 12
which add to give yob=7.

(4 and 3)

Rewrite theb term (%) using these
two factors.

Factorise the first two terms and th
last two terms.

(x + 4) is a factor of both terms.
When two values multiply to make
zero, at least one of the values mu
be zero.

Solve these two equations.




Example3 Solve®?T 16 = 0
%1 16 = 0 1 Factorise the quadratic equation.
(3x+4)(XT14)=0 This is the difference of two squaré
as the two terms arex)3 and (4.
So(X+4)=0o0r (i 4)=0 2 When two values multiply to make
zero, at least one of the values mu
_ 4 4 be zero.
X= 5 orx=g 3 Solve these two equations.
Example4 Solve3®T xb 12 = 0
b= Taé= 1T 24 1 Factorise the quadratic equation.
Work out the two factors afic= 1
which add to giveyob= 1 5.
(18 and 3)
So T x83xi12=0 2 Rewrite theb term (i 5x) using these
two factors.
2X(XT 4)xT1+ 43 ( = O 3 Factorise the first two terms and th
last two terms.
X7 H(2x+3)=0 4 (x1 4) is a factodg
Soki4)=0or(x+3)=0 5 When two values multiply to make
zero, at least one of the values mus
_4 3 be zero.
X=aorx= - 6 Solve these two equations.
Practice
1 Solve
a 6x2+4x=0 b 28271 21x=0
c X+7+10=0 d xXi5+6=0
e XT3x14=0 f xX+3xi110=0
g xXT11x+24=0 h x2136=0
i xX2+3i28=0 i Xi16x+9=0
k 27T 7x714=0 | 3x27T 1371 10=0
2 Solve
a x213x=10 b x713=X Hint
C X°+5x=24 d X1 42=x
e X(x+2)=X+25 f 27 30=%i2 Get all terms
g x(3x+1)=x+15 h o 3x(xi 1) = 2K+ 1) onto one side

of the




Sol ving quadratic equa
square

A LEVEL LINKS
Scheme of worklb. Quadratic functiong factorising, solving, graphs and the discriminants

Key points

1 Completing the square lets you write a quadratic equation in the fop+ g)? +r=Q

Examples

Example 5 Solvex?+ 6x + 4 = 0. Give your solutions in surd form.

X+6x+4=0 1 Writex2+bx+c 0 in the form
& b
(x+3PT 9+4=0 X+ 50'—88 80
g - -
(x+3P15=0 2 Simplify.
(x+3P=5 3 Rearrange the equation to work ou
X. First, add 50 both sides.
X+3=° \/E 4 Square root both sides.
Remember that the square root of
x=°\J5 3 value gives two answers.

5 Subtract 3 from both sides to solve
the equation.
Sox= -5 3orx=+/5-3 6 Write down both solutions.

Example 6 Solve Z*T 7x + 4 = 0. Give your solutions in surd form.

2T Tx+4=0 1 Before completing the square writg
ax? + bx+ cin the form

233(2—Zx §4=0 ag@<2+9x e

c 2 = ¢ a =

2% 7 2@ 782 2 % 2 Now complete the square by writin

G-, 07 4 U+ = > 1.

& . ¢ X Exm the form
é b 2Q hoi 2
&2 0 2

o 2,

Zgé(-% gisg 4=0 3 Expand the square brackets.

o 2,

7 17
25~ ~ 85— =0 4 Simplify.

(continued on next pagg




a 7% 17 5 Rearrange the equation to work oy
2 . 5=
gé( 4 278 X. First, add% to both sides.
2 2
ox- 79817 6 Divide both sides by 2.
& 4216
7 Square root both sides. Remembe
X- L. @ that the square root of a valgirres
4 4 two answers.
(= N7 T 8 Add ~ to both sides.
4
4 4
sox=’ J17 or x= 7 J17 9 Write down both the solutions.
4 4 4 4
Practice
3 Solve by completing the square.
a Xi4xi3=0 b X7 1x+4=0
cC X+8i5=0 d xXi2x16=0
e 2¢+8&i5=0 f 52+3X714=0

4  Solve by completing the square.
a (Xidx+2)=5
b 2@+6xi17=0
c Xi5+3=0

Get all terms
onto one side
of the




A LEVEL LINKS
Scheme of worklb. Quadratic functiong factorising, solving, graphs and the discriminants

Key points
b Jb? 4ac

1 Any quadratic equation of the forme +bx+c = 0 can be solved using the formutas - >
a

1 If b? ¢ 4acis negative then the quadratic equation does not have any real solutions.
1 Itis useful to write down the formula before substituting the valuesafdr andc.

Examples

Example 7 Solvex? + 6x + 4 = 0. Give your solutions in surd form.

a=1b=6,c=4 1 Identify a, b andc and write down
b oJ? 4ac the formula.
X= a Remenber that-b %/b® 4ac is
all over &, not just part of it.
o [ 2 Substitutea=1,b=6,c =4 into the
x="6 VO 4@ formula.
2(2)
-6 420 3 Simplify. The denominator is 2, bu
X—T this is only because= 1. The
denominator will not always be 2.
(=8 2[5 4 Simplify V20.
2 J20=\25 ¢4 B 2=
x= 3 J5 5 Simplify by dividing numerator and

denominator by 2.
Sox= 3 J5o0r x=+5 -3 6 Write down both the solutions.




Example 8 Solve 3?1 7x1 2 = 0. Give your solutions in surd form.

a=3,b=17,c=12 1 Identify a, b andc, making sure you
b &b 4ac get the signs right and write down
X :Z—a the formula.

Remember thatb /b? 4acis

all over &, not just part of it.

2
X=_ () ‘j( 7y _4@(2) 2 Substitutea=3,b=17,c=12 into
2(3) the formula.
o 3 Simplify. The denominator is 6
7° 73 : .
X= \/_ whena = 3. A common mistake is
6 to always write a denominator of 2
So X= ’- \/7_3 or X= 7+\/7_3 4 Write down both the solutions.
6

Practice

5 Solve, giving your solutions in surd form.
a 3x+6x+2=0 b 2T 4x17=0

6 Solve the equatior? i 7x+ 2 =0

Jb

: : : a’ :
Give your solutions in the form——, wherea, b andc are integers.
c

7 Solve 162+ 3x+3=5 Hint

Give your solution in surd form. Get all terms onto one
side of the equation.

Extend

8 Choose an appropriate method to solve each quadratic equation, giving your answer in surd form when necess
a 4x(xi1)=Xi2
b 10=+ 1y
c X(3xil)=10
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A LEVEL LINKS
Scheme of worklc. Equationg quadratic/linear simultaneous

Key points

1 Two equations are simultaneous when they are both true at the same time.

1 Solvingsimultaneous linear equations in two unknowns involves finding the value of each unknown which

works for both equations.
1 Make sure that the coefficient of one of the unknowns is the same in both equations.
1 Eliminate this equal unknown by either subtractmgadding the two equations.

Examples

Example 1

Solve the simultaneous equationst3y =5 andx+y=1

3X+y=5
T x+y=1

X =4
Sox=2
Usingx+y=1

2+y=1

Soy=T11
Check:

equation1: %2+ (1)=5 YES
equation 2: 2 +1(1) = 1 YES

1 Subtract the second equation from
the first equation to eliminate tlye
term.

2 To find the value of;, substitute
X = 2 into one of the original
equations.

3 Substitute the values afandy into
both equationso check your
answers.

Example 2 Solvex+ 2y =13 and %1 2y = 5 simultaneously.

x+2y=13
+ Xi2y= 5

X 6=18
Sox=3

Usingx + 2y =13
3+2=13
Soy=5

Check:
equation 1: 3+ X 5=13 YES
equation 2: %x 31 2x5=5 YES

1 Add the two equations together to
eliminate they term.

2 To find the value ofy, substitute
x = 3 into one of the original
equations.

3 Substitute the values &fandy into
both equations to check your
answers.

mu |




Example 3 Solve X+ 3y = 2 and % + 4y = 12 simultaneously.
(2x+3y=2)x4 8+ 12 = 8 | 1 Multiply the first equation by 4 and
(5x+4y=12)x 3 15x+ 12y = 36 the second equation by 3 to make
7X = 28 the coefficient ofy the same for
both equations. Then subtract the

Sox=4 first equation from the second

eqguation to eliminate theterm.

Using X + 3y =2 2 Tofind the value of, substitute

2x4+3y=2 X =4 into oneof the original

Soy=12 equations.

Check: 3 Substitute the values gfandy into
equation 1: X4 +3x( 1 22 YES both equations to check your
equation 2: x4+4x( 1 2)2 YES answers.

Practice

Solve these simultaneous equations.

1 4x+y=8
X+y=5

3 4x+y=3
Xiy=11

5 2x+y=11
X7 3y=9

X+y=7
3X+2y=5

X+4y=7
XT 4y=5

2x+3y=11
x+2y=4




