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Maths Knowledge Organiser Higher Tier
Quadratics Equations

what .lél.'\MS‘t’ I bﬁ able ‘{’0“&0? Kﬂ‘{ VOGABMMI’\-{

Root The values of x v a

Solve a dquadratic equation by factorising auadratic equation which
give avalue of y=0. On a
graph, this is where i+

Solve a quadratic equation by using the duadratic formula

) ) _ TMI’VI]VI@ point | Ona duadratic graph, the
Solve a quadratic equation by completing the square turving point is the
MAKIMAM oF Wminimuim peint
Tdewtify the sigvificant points of a quadratic function _ ov the curve.

I Plecriminant | The part of the formula
under the sauare root (b2
— 4ac). T+ determives how
mawny solutions a quadratic
eduation will have.

Solve a pair of simuttaneons equations where one is von linear using
an alpebraic method

Solve quadratic inequalities

. Solving by factorising
Step 1: Rearravge the equation so that one side is equal +o O
i Step 2. Factorise the equation

Step 3: Solve each factor equal +o D.

L 69, Selve X*— Gx+10 =2 e.q. Solve 2x* - 5x -3 =p

@ -G +®=D (2x+1)(x-3) =D
(x-4)(x-2)=0 Either 2x+1=0 or x-3=0D
Eitherx-4=0 or x-2=0 2x=-1

x=4 and x=2 x=-% and x=3

The b% — 4ac is knowv as the

L Fora geveral quadratic equation written ax* +bx+¢ =0 discrivminant.

' > Tf b2 - 4ac > D then there are 2
i -b *Jb - 4ac umigue roots. The graph crosses
Cothen X = B ful puti 4 ' grap

i 24 ¢ CAreTUl pPUTIing the x-axis in 2 places.

negatives into your
caleulator. Brackets
A=4 b=-9 (=-7 around the vegative
; number will help,

Tf b - 4ac = D then there is a

; J 2 repeated root. The graph touches
a ‘oo (- 2) (- 2) -:x4x (-7) e x-axis in one spot |
i 2_ X 4 :"\ _/"

| €. Solve 4xt ~Bx -7 =0

| X = 2.66 and x = - 0.6 (2.4p.) T\ /
: If b* - 4ac < D there are vio roots. | | /

The graph does vot +ouch the x- \
i axis.




' Completing the square
L Writing a duadratic equation in the form (% + p)* +r = D is kvown as completing the sdquare.
ed. Selve ¥4+ Gx-B=D
i (Half the b value, <0 ¢ + 2= 3)
(x+3)*-q4-8=D
\ sultract Hhis value squared as (x + 3)2 multiplied outt is ¥2 + G + 4Q, not 2 + (x)

5 (x+3)2-1F=0 (+his is the completed the sanare form)

(x+2)2=17
X+3 =417
Xx=-3 £417

When written in the form (x + p)2 + r = D, you caw determine key features of the graph.
! The equation of the line of symmetry of the curve isx=-p

The co-ordinate of the turning point of the curve (mivimum/maximum poivt) is (- p, r)

....................................................................................................................................................................................................

Solving quadratic inequalities

Solving a quadratic inequality is very similar +o solvivg a quadratic equation.
i Step 1: Solve Hhe equation o find Hhe critical values,

Step 2: Sketch the curve

Step 2 Write down the appropriate inequalityfinequalities

| e, Solve k2 +10x - 24 <D
Start loy solving: KP4 2x—-24=0
(k+@&)(x-4)=0

| x=-Gandx =4 (these are the critical values)

The curve 1s a positive duadratic so is a ‘W shaped paralbola.

The roots of the eduation are at x = -G and x = 4, so Hiis is where i+ crosses
the x axis,

The curve is < 0 (below the w-axis) when it is between x = -6 and x = 4,
Therefore the solition o ¥2 +10x - 24 < D i

TS -

Nete: if the duestion instead was solve x2 + 10% — 24 > D we vow weed the
sections avove Hie x-axis which are vot comnected and so tHhe solution would have
beew

%< -lpand x » 4

]




Simultaneous equations where one is non-linear

L 6. Solve

'° #is a von-linear graph will carve, the selition to simultaneous equations with a nown-linear
equation can have more than 1 answer.
5 - If we are solving a quadratic and a linear graph there are either:

H=x+3x-9

qy=2X+3

g As both equations are y =, we tan eduate +hem

WA -B=20+3

' TRearrange so that one side = 0

¥Ax-11=0

This dees wot facterise so using +he fermila

_-HJ‘@-M‘L»‘ (- 11)
- 2%

X = 2.8541,, avd x = -3.854..

L Substitute these back inte y= 26+ 3

v =B.7082.. and y = -4.F0B...

' So the selutions are:

%= 286 and y= 37
x=-3.05 and y = -4.F

D solutions — +he graphs do vet ntersect
H 1 solution — the livear graph is a tangent +o +he curve and +touches only ouce
2 solutions — the graph crosses twice (as shown on the left)

SD|V]M£j +he equations algebraically allows us +o find +he exact values of Hhese intersectious.

o This is +he eaquation of a circle

e.q. Solve xF+yr =10

y=2%x-5

This time we veed +o substitute y = 2x = 5 into
+he +op eduation.

X2+ (2% =5)2 =10
Waltiply out the bracket

K5+ Ayt - 200+ 25 =10
Simplify and set owe side = 0

5x* = 20% +15 =0
Facterise and solve

(x> - 4x+3) =0

5(x-3)(x-1)=0

x=% andx =1
Substitute back ivto y=2x -5

Whenx =3, y=1

whenx=1, y=-3

Selutions need +o be given i pairs with the correct x and y values matched up.




Knowledge Organiser - Solving Quadratics by Factorising

Topic/Skill Definition/Tips Example
1. Quadratic | A quadratic expression is of the form Examples of quadratic expressions:
2
X
ax? +bx +c 8x2—3x+7

where a, b and ¢ are numbers, a = 0

Examples of non-quadratic expressions:
2x3 — 5x2
9x — 1

2. Factorising

When a quadratic expression is in the form

x>+ 7x+10=(x+5)(x + 2)

Quadratics x% + bx + c find the two numbers that add | (because 5 and 2 add to give 7 and
to give b and multiply to give c. multiply to give 10)
X2 +2x—8=(x+4)(x—2)
(because +4 and -2 add to give +2 and
multiply to give -8)
3. Difference | Anexpression of the form a2 — b2 can be x2—=25=(x+5)(x—-5)
of Two factorised to give (a + b)(a — b) 16x2 —81=(4x+9)(4x —9)
Squares
4. Solving ;?ccj)(laite the x2 term and square root both 29;-2 =4998
. . Xc =
Que;diatlcs Remember there will be a positive and a x==7
(ax?=Db) . .
negative solution.
5. Solving Factorise and then solve = 0. x2—-3x=0
Quadratics x(x—3)=0
(ax?*+bx=0) x=0o0rx=3
6. Solving Factorise the quadratic in the usual way. Solve x2+3x—-10=0
Quadratics by | Solve =0

Factorising (a
=1)

Make sure the equation = 0 before
factorising.

Factorise: (x +5)(x —2) =0
x=-5o0rx=2

7. Factorising

When a quadratic is in the form

Factorise 6x2 + 5x — 4

Quadratics ax®?+bx+c
when a # 1 1. Multiply a by ¢ = ac 1.6 X—4=-24
2. Find two numbers that add to give band | 2. Two numbers that add to give +5 and
multiply to give ac. multiply to give -24 are +8 and -3
3. Re-write the quadratic, replacing bx with | 3. 6x2 + 8x — 3x — 4
the two numbers you found. 4. Factorise in pairs:
4. Factorise in pairs — you should get the 2x(3x+4) —1(3x + 4)
same bracket twice 5. Answer = (3x +4)(2x — 1)
5. Write your two brackets — one will be the
repeated bracket, the other will be made of
the factors outside each of the two brackets.
8. Solving Factorise the quadratic in the usual way. Solve 2x2+7x —4 =0
Quadratics by | Solve =0

Factorising (a
+1)

Make sure the equation = 0 before
factorising.

Factorise: 2x —1)(x+4) =0

1
x—iorx——4




Ny =x+3

2
y=x + 5x — 2

4y =x —3x — 2
y=2x —8

Nfy=2x -1
y=x2—21+2

One of the equations contains a quadratic term
Solve each pair of equations simultaneously:

2)y =x+ 3

y=x —3x — 2

5 y=x -3
y=x—3
8y —-—2x =4

}r=x2+x—2
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SOLVING QUADRATIC SIMULTANEOUS EQUATIONS

3) y=x+ 18
2
y=x —2x — 10

6) y=x+3
2
y=x — 3
9) y=3x+9
}r=212+9x+1




With more than one quadratic term

y=3x2—x—2

Solve each pair of equations simultaneously:

1)x2+y2=9 2) y=x—3
y=x+3 x2+y2=9
4) y=x— 4 5y —x+7=0
C+y =16 X4y — 49 =0
2 2
/) y= —x +5x+2 8) y +x = b5x
y+x +2=3x -2
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3) ¥ +y =25
yo==2:+ 5

6) x —4y+1=0
x2—4xy +3.12=13




PROBLEM SOLVING

1) Line A and Line B intersect at coordinates C and D.
Find C and D if the equations of the lines are as follows:

LineA: x +y +1=4
2
LineB:x + 3y —27 =0

2) Solve the simultaneous equations:
y=5x —1
2
y=(x+1)
3) The line ‘L’ and the curve ‘C’ intersect at the points A and B
Ly—x= 4

C:y—x2—4=3x

Find the distance between the points A and B
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