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Year 9 Knowledge Organiser

Quadratic Expressions and Equations

Geweral form of a anadratic equation

The geveral edqnation of a duadratic is y = ax2 + bx + ¢, where a, b and ¢ are all constaut values, The +¢ represents the

intercept and tells us where the graph will cross +he y-axis.

If the ais positive, the graph will form a u shape.

y=x*

Expanding a linear bracket

WMultiply all terms inside the bracket by
the term in front of the bracket being
careful with any negative nvumbers

€. 4\{2{1;@ =124 - 24

85 A X 3a=124 ond 4 X -G =-24

Expanding a double bracket

(2x + 4)(3% + 5)
2% +5
2X x? 10x%
+4 12% 20

So Gx* + 22x + 20

The graph is a smeoth
curve between each point
and is called a parabola,

Y= -x*

If the ais negative the graph will form a v shape.

¢.9. a) Complete the table of values for y = x> + 4x and plot the graph

vou will often see repeating values of y

b) Use the graph +o find
estimates for the solutions of

X2+ 4x =49

We already have the graph of

= X"+ 4x

We draw on to the same axis the

graph of
y=4a

where the 2 graphs intersect
(cross) we read off the +wo x

values,

X - -4 -2 0 2

v 12 0 -4 0 2

SR -
Y=(-6)>+4x-6 AS a auadratic graph is symmetrical,
=36-24=12

Sox=15audx=-55

______________________________________________________________

Plotting avd Usivg duadratic grophs



__________________________________________________________________________________________________

Expavnding 3 brackets

First expand the first +wo brackets using a vormal method +o get a quadratic. Then use a grid +o multiply the dquadratic
by the third bracket.

(3x+2)(2x - 4)(5x + 7)

First expand (3x + 2)(2x - 4) Now ymultiply out (Gx? - &% — &) (5% + 7)
Diagonal boxes in the
2x +2 ox2 “ox iy grid have similar terms
2x x> 4x 5x 30 _ADX? 40X which can be collected
-4 -12x -2 +7 42x* 56X together and simplified
m for the final answer
So bx* - Bx - % Se the final auswer is 20x* + 2x% — 46X - 56

__________________________________________________________________________________________________

Factorising Quadratics

The geveral form of a quadratic expression is ax> + bx + ¢ where a, b and ¢ are wumbers,
Typetia=1

When factorising a full auadratic expressiow, it goes into 2 brackets. The second terms in the brackets need +o multiply to
make the “+¢” and add to make the “+b”

€. X2+®x+12 x? - 10x + 24 X* - 2% + 26
ex2=12mde+2=2 -ex-4=24amd-G+-4=-10 Fx4=-2%amd-F+4=-3
(x+@)(x+2) (x-@)(x-4) (x=F)(x+4)

Special cases: 1) No “#¢” €.9. Gx* + 3x  This factorises into 1 bracket rather than 2. 6x* + 2x = 3x(2x +1)

2) No “+b” and ¢ is negative e.g. x> - 25 This is known as +he difference of +wo squares and factorises
into +wo brackets. Both brackets are the same except the sign in the middle x* - 25 = (x +5)(x - 5)

This method also works for whew a =1 but +akes slightly longer thaw just “spotting” i+,

€. Gx*-11x-10 Step 1 — wmultiply a and ¢ together then find factors of this wumber which add +o b
G X 10 = -GD. Factors of -0 which add +o 11 are 15 and +4

Step 2 —Rewrite the b term (11x) using these two factors

X% =15 + 4x - 10

Step 2 - Factorise the first two terms into one bracket

3x(2x - 5) + 4x-10

Step 4 — Factorise the last two terms uto one bracket. Tip - it will be the same

i Type 2:4>1
E bracket as used for the first two terms

L 2x(2x-5) + 2(2x - 5)

E l / Step 5 - This bracket is a factor of both terms so now rewrite as twe brackets
! (Zx+ 2)(2x - 5)
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