Maths at Southmoor Academy 2F — Solving equations and inequalities 2— Stage 9

The duadratic formula The b2 = 4ac¢ is known as tHhe
Tor a general quadratic equation written ax? + bx+c=0 discriminant. SOUthmoor Academy
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ﬁ I b2 = dac > D thew there are 2
n —_ b Jb? - 4ac unidue ronts. The graph crosses
+hew X = ) Be careful putting ’ B & T

negatives into your the x-axis in 2 places.

z —_ =
€.9. Solve 4x Bx-7=0 calculator. Brackets

Ifb* — 4ac = 0 thewn there is a
repeated root. The graph touches
+he x-axis in ove spot, - i

nmbzer will help.

- (- EinJ(— )2 A4 x4x(-7)
X = 2 X 4 If b? - 4ac < 0 there are vo roots,
The graph does vot +ouch the x- | N/
AXIS,

X =266 and x = - 0.6C (2.d.p.)
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Completing the square

Writing a duadratic eduation i the form (x+p)2+r=0is known as completing the sduare.
eqg. Solve  x*+Gx—- =0 : Solving by factorising

: Step 1: Rearrange the edquation so that ove side is equal to O

(Half the b value, so ¢+ 2 =3)

(x+3)2-a-%=0 : Step 2: Factorise the edquation
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\ (subtract this value squared as (x + 3)% multiplied out is x* + Gx + 4, ot x* + Gx) | Step 3: Solve each factor equal +o O. :
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(x+3)2-17=0 (this is the completed the sdquare form) | :
|| Solve x> —Gx+10=2 .9. Solve 2x*-5x -3 =D
(x+3)*=17 : |
| ¥ —x+®=0 (2x+1)(x-=23)=0
X+ 3 =+/17 : |
| x-4)(x-2)=0 i = 3=
X=-3 A7 : | ( )( ) Ether 2x+1=D0 o x-3=0
| : Eitherx—4=0 or x—-2=0 2% = -1
.
When written in the form (x + p)% + ¥ = D, you cav determine key features of the graph. : : =4 and X=2 X = _% and Xx=3
The co-erdinate of the turving point of the curve (minimam/maximam point) is (- p, r) S -
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As a vown-linear graph will curve, the solution to simultaneous equations with a won-livear

0 [ eduation com have more than 4 answer. .9, a) Complete the +able of values for y = x* + 4x and plot the graph
If we are solving a quadratic and a linear graph there are either: * -G -4 -2 v} 2
’ bl 12 (8] -4 ] 12

O solutions — the graphs do not intersect A ad

y=(-6)*+4x-6 r As a quadratic graph is symmetrical,
y=36-24=12 vou will often see repeating values of y

1 solution — the linear graph is a +angent +o +the curve and touches ovly once

2 solutions — +he graph crosses twice (as shown on the left)

Solving the equations algebraically allows us to find the exact values of these intersections. I' | b) Use the graph +o find

{ estimates for the solutions of
B ' ! [ @+4x=9
e.q. Solve y=xr+23x-9% K‘Thls is the equation of a circle : |
e.q. Solve X2 + 42 =10 i we already have the graph of
y=2x+3 '. ‘=¥ + A
y=2%x—5 -

As both equations are g =, we cav equate them _
we draw on to the same axis the

graph of
y=4

This +ime we veed +o substitute y = 2x - 5 into

2 - =
¥ +3k-B=2x+3 +he +op eduation.

TRearrange so that ove side = 0 . )
x*+ (2x-5)* =10 :
| where the Z graphs intersect

FHx-11=0 . |
Multiply out the bracke+ Py ol (eross) we read of f the +we x
This does vot factorise so usivg +the formula ) ) ; i values.
X* 4 4x* - 20x + 25 =10 t *
2 £ .I 3 o F] 5‘0 K= '1-.5 J’I'r’ld X= "55

X =- 14 J1 4 e (1) Simplify and se+ one side = D \
2 %1
]

- - —
X = 28541, andx=-2854.. ox* = 20x+15 =0 | |
Substitute back into y = 2x - 5

Factorise and solve

Substitute these back into y = 2x + 3

Whenx =2, y=1

y=B.F002.. and y = -4.70D... 5(x* - 4x+3)=0

whenx =1, y=-
X =266 andy =071 5(x-3)(x-1)=0 ! =3
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X =-3.%5 and y = -4.71 X=73 and x =1




