Quadratics - Solve equations, Quadratic Formula, Complete the square, Graphs

Page [Description
1 [Solve quadratic equations that factorise
2 |Solve quadratic equations using the Quadratic Formula
3 |Solve quadratic equations using the Quadratic Formula
4 |Completing the square
5 |Finding a turning point by completing the square. Sketching a graph
6 |Find the axes crossings, turning point and line of symmetry of a graph
7 |Quadratic graphs
8 [Quadratic graphs
9 |Quadratic graphs including quadratic inequalities
10 {Quadratic graphs including quadratic inequalities
11 |Using a quadratic graph to solve harder equations




Quadratics Equations that factorise
1) Solve x2+7x+12=0
If the equation does not equal 0, rearrange it so that it does
Factorise the quadratic (x+3){(x+4)=

This represents two numbers multiplied together so that the answer is 0. For example -

fx=1 (x + 3)(x + 4) becomes 4 x 5 = 20 and not 0, so x = 1 is not an answer

The only possible way that two numbers multiplied together have an answer of 0 is if one of
the numbers is 0.

If (x+3)(x+4)=0 Then eitherx+3=0,x=-30Rx+4=0,x=-4
There are two answers, x =-3 or -4
2) Solve x?-4x-12=0
Factorise  (x—6)(x+2)=
Eitherx—-6=0,x=6 OR x+2=0,x=-2  Answersx=6or-2
3) Solve 2x*=x + 15 Rearrangetomake 0  2x*-x-15=0

Factorise (2x+5)(x-3)=0

5
Either2x+5=0,x=—5 OR x-3=0,x=3 Answers x=-2.50r3

Solve these quadratic equations by factorising

1)  x*+6x+5=0 6) 2[X2+X_21=0 24720 3(:-'7/)_
Tty70 A=-Y 2x + 7)A-3)=0 y-1-0 x=

(x+§){1+l)=0 Tete xo -1 ) ) X-3z0x=3

- = - -2/ |

2)  x2-8x-20=0 Yoap:0 x=te ) XX A620 3, p=0 X253
@ |o)(.x+?.> X42:z0 X=-2 (3{"2]1‘5)' 6 A-J =0 x:3

3) x*+x -20=0 Yt¥z0 2=-Y 8 2xX*+7x-15=0 Ix-3:0 X=N
beesiol-4)=0 Y -4zo X =4 [ = 3)(x+5) ¢ ozn'-o x:=73

4)  x-5x +6=0 9) 3x+13x +4=0 X+ez0 X="4

= =2 - -1
(1'2)(1-3)';0 z( .—23 -.Oof:‘] (33( + ')/.X"Q’)*o }x+,:o X= j

5) x2—-25=0 10) 3x2-11x+10=0 3Ix-5=06 1:5/]
(D('Y)(i‘”'):o @ (33‘ -—5)[1-—2):0 x-2z0
A-Y=0 A>3 A+50 X>-§ x=2




The quadratic Formula. The equation must equal ZERO. a is the number of x2, b is the number of x's and c is the number part.
PUT ANY NEGATIVE NUMBERS IN BRACKETS

Ausua: l'°24|0
ax? +bx+c=0 az | _ b‘+ +\I bL’_2 _ 4_>< % [¢ X =-0'59
X2 +4x+2=0 b=y X = or
C:Z_ 2)( a‘ x:—'JLH
@ +bxrez0 g9 - s i’\l 5| - 4 « | x = 01
2x2+5x-1=0 b=S X = or
c ="\ 2 x |72 X = -~-2-69
24+bx+c=0 - b 2 a ¢ - |-
ax X+ C a_L‘— — —3 i' _3 _4x -2 X-||3
4x% -3x-2=0 b=-3 X = or
C:_z. 2>< a‘+ X:’OQJ
2x2% -bx =1 a= =z - 25| * 552—4><° -l X =269
rearrange so that it equals zero b = -y x - -\ or
2)(-1 _5'1 __l :O - “ 2 5 02- x:"’o"q




To solve the quadratic equation ax? + bx + ¢ = 0 use the quadratic formula
x = -b+/-\]b? - 4ac

2a

Is the equation in the form

taken from the equation

NOTE - the equation you are solving must equal O before you read of f the values of a, b and c.

Use the equation to get the two answers.

ax? +bx+cz0? a b C Be careful when substituting negative
If not rearrange it number of x2 number of x the number | humbers. Round answers to 2 dp
x:+Bx+6=0 Yes | 5 6 =-20r-3
x2+7x+5:=0 yes | ) 5 X= 08l or -6-19
No
5)(2"'2)(:4 S‘x'l. +Z‘x__'*:o S- 2_ _.L" 1: 072 or "'"2
N o
3x= 14x - 5 - S - L. roo.
Iyt -14x +5=0 s 4 X= 423 or 039
No
x(9x-1)=4 Qx*-> = & C( -1 - L X:= O 72_ or "O'S'
aQx* -x -4 =0
2 NO
7 -2x°= 14 - - -
o 0= 2x*+\ux =7 2 A / X= o047 or =747
OR

Axt+l4y -7 =0




Completing the square for 1x2 only

x? + 4x + 7 is to be written in the form (x +a)® + b

x® +4x+7

y

half this number ( the number of x's) this gives this number
Now consider what would happen if you expanded
(x +2)2=x2+4x + 4

We want x? + 4x but don't want the +4, so we subtract this

(x +2)%-4=x? + 4x

Put this back in the original expression in place of the x? + 4x

x2 +4x + 7 becomes
(x+2)2-4+7
(x+2)2+3

So x2+ 4x +7 is the same as (x + 2)%+ 3

az2andb=3

Complete the square on these quadratic expressions

T
1) x2+2x+9 = (1’”)“‘ +4
= (x+) 13

2y x?-2x+7 = (-0 =1+7
= (-0 +6
3) x*-4x+10 (y-2) -k t10
x-2)+6
4) x2 + 6x + 10 (1+3)L‘CH’O
G+

5)x? -6x-13  (a -3)7 -4 13
(x-3)" - 22




Sketch the graph
y=x2+2x-8
1) Find where the graph crosses the y axis, this is when x = O
y=0%+2x0-8=-8
2) Find where the graph crosses the x axis, this is wheny = 0 \
0=x%+2x-8 \\

Factorise and solve \
(x+4)(x-2)=0 x=-40r2 T _&\_3 117 l/!

3) Find the turning point of the graph by completing the square \ /
y=x2+2x-8=(x+1)*-1-8 \
y=(x+1)*-9 3

The minimum value a number squared can be is 0. 0% = 0 ; /{
The lowest value y can be is when the squared part is O. 1QI

y = 0-9=--9 i
so(x+1)?=0,x+1=0,x=-1
The turning point of the graph is at (-1, -9)

o

(&)}
—

5) The equation of the line of symmetry of the graph is x = -1

4) Sketch the graph using these 4 points

©




This is the graph y = x> + 2x -15 y

X
("‘) -16 ‘
1) Find where the graph crosses
a)  The y-axis (x = 0) y= Ot+2x0 -1y = -1IF
b)  The x-axis (y=0) 0= Xxt+ 2¢-1% X+5z0 X=-93
o= (y_-rs)(.x-B) 1-3=0 X=3
2) Find the coordinates of the turning point (Cf_)mplete the square) T _ ¢
y= x4+ 21T y= (@+1) -1 -3 y= (x+V)
t—vrma Pw‘t é') ',é)
3) What is the equation of the line of symmetry?
=
4) Solve
a) x2+2x-15=0 :)('-"S or 3
b) x2+2x-15>0 X £=S or x >3
) x?+2x-15<0 5ex <8

G
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- Use dég‘?r;dp"rb Solve x2 =0 ’51"-5“6‘ | — | Use‘rhegr‘aph‘ro solve x2-2x=0 A0 o Z
x%2 =3 17"% Or -1-8 x2-2x =6 =37 or -1-7
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Use the graph to solve x?- 4 =0

x%-4:=2

x:= 2o0r -1
X = Z'Y a’ -2y

X

-5

-4

-3

-2[-1] 0| 1] 2|3

Y

=

O

3

S(A(-8|-S|o |7

Use the graph to solve x?+2x-8=0 x= -Wor Z

X*+2x-8z5 =270 -4 8
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i 8 “Where it Crosses your «

2 e _ Hin‘r: dr‘aW‘rh;elinéy=12x-6:find) "
X 2x -8=2x-6 where it crosses your curve X © ' 2 3
y -6 -4-2¢° 2

=45 or =07
2 Hint: The equation you are given is no longer the equation
X -3X - 10 =0 of the curve you have drawn. You must think how fo adap
r-2x -G =x42 the equation you are given so that you can use the graph
11,»-,0:0 of x? - 2x - 8 X=S or -2

wok ot g4 -F - (3(‘-31-10)

C‘) eq uhon equebn (2
“ af ofd#“ solwe
yb -2 -8 -2 *43x +lo =X 12
dawn The  liae y=x+2

Remember - Quadratic Graphs

This way if x* This way if x? reorry
is positive is negative




