IL_I.X l.f 7 Make one Side (0] The quadratic formula

Do the same to both sides until one side is 0. Move every term to the side with the x?, so the x* term stays positive.

YOUR TURN
EXAMPLE

Make one side 0:

Make one side 0: 2=5x+1

2% +3x=6

1. Take 6 from both sides.
2.2x*+3x-6=6-6
3.2 +3x-6=0

o Make one side 0:
42 +1=9x

o Make one side 0:

6-Xx=2X+4x
Check: Every term that moved has changed its sign, and the other side is now 0. The Mathe Habit
FI'X it 2 a, b and (4 The quadratic formula
Make it = 0 first. a goes with x?, b with x, and cis the number on its own. Each keeps the sign in front of it. No x term?
Then b=0.
YOUR TURN
EXAMPLE
Wh ?
What are a, band ¢? X2+aéjie5a_,§and ¢
3¥-8x+2=0

1. agoes with X: a=3
2. b goes with x, sign and all: b=-8
3. cisthe number: c=2

0 What are a, band ¢?
2X=7=0

o What are a, band ¢?
4-9x+5x=0

Check: Put your a, band cinto ax* + bx + c. You get the equation back. The Mathe Habit



The quadratic formula

Fix it 3 Substitute

Write the formula down: x = Zhivb - 4ac 'f;_m. Then put each number in place of its letter. A negative number goes

in brackets.

YOUR TURN
FHANPEE bsti b=3 5into the f [

. . Substitute a=1, b=3, c=- .
Substitute a=2, b=-4, c=1into o ubstitute ¢ into the formuta
the formula.

1. Write the formula down.
2. bis negative, so it goes in brackets:
-(-4) and (-4)>.
~(~4) + VAP —ax2x1 - —2 p= -4
3 y= (A EV(4)? -4x2x1 Q Substitute a=3, b=-2, c= -4 into the formula.
2%x2

o Substitute a=5, b=-1, c=-3 into the formula.

Check: Every negative number is in brackets, and the formula's own minus signs are all still there. The Mathe Habit

The quadratic formula

Fix it 4 Work out h* — gac

Square b first: a negative number squared is positive. Then work out 4 x a x cand take it away. aand ¢

different signs? Then the 4acadds on.
YOUR TURN
EXAMPLE , A .
W k _4 = 1 = =

Work out b* - 4acwhen o orkout b -4acwhen a=1, €=3
a=3,b=-4,c=-5

1.(-4)> -4 x3x(-5)

2.(-4)*=16 and 4 x 3 x (-5) =60

3.16 - (-60)=16+60=76

0 Work out b* - 4acwhen a=2,b=-6,c=1

o Work out b*> - 4acwhen a=4,b=-3,c=-2

Check: aand c the same sign: your answer is less than 5. Different signs: it is more. The Mathe Habit



IL_I.X l.t 5 + and - The quadratic formula

Work it out once with + and once with —. The whole top is divided by 2a, so on a calculator put the top in brackets.

-(-7)isT.
YOUR TURN
EXAMPLE
2xX* - 5x+2=0gives o X +2x-8=0gives x= %. Find both answers.
_ (-5 %\9
2%x2
1.-(-5)=5and2x2=4
2./9=3
3. With + 273 =5 1) e
5.3 o 4)* - Tx-2=0gives x= —r Find both answers.
4. With —: 2 - 0.5
5.x=2o0rx=05
o 2xX°+ x—4=0gives X= % Find both answers to
4 decimal places.
Check: Substitute each answer into the equation. Both give 0, or very close to 0. The Mathe Habit
F/x it 6 ROlllld The quadratic formula

Give both answers to the accuracy asked for. Look at the next figure: 5 or more rounds up. Keep the minus sign, and
keep a 0 at the end: 2.70, not 2.7.

YOUR TURN

The calculator shows x=2.70325741 or -0.3699240762
Give both to 2 decimal places.

EXAMPLE

The calculator shows
Xx=4.192582404 or —1.192582404
Give both to 2 decimal places.

1. The 3rd decimal place decides.
2.4.19)2...rounds down: 4.19

3.-1.19(2... dsd :-1.19
[2... rounds down Q The calculator shows x=-0.3625413912 or —4.137458609
4.x=4.190r-1.19 . .
Give both to 1 decimal place.

The calculator shows x=1.356107225 or —1.106107225
Give both to 3 significant figures.

Check: Count the decimal places or significant figures in each answer: exactly as many as the question asks for. The Mathe Habit



