12. Quadratics NOTES.notebook

Starter

4y2Ty—6 ( l-| V{Q '5)(\'5 -1)

1) Fully factorise

2) Expand the brackets and simplify: ~ (m + 4)(2m - 3)

2 o SoenaBon 1
3) Calculate 20% of 340 without a calculator. =9 4" 45m-12

e

4) What is 40ml increased by 20% ?

LSml

Quadratic Graphs
A quadratic equation involves a squared term

eg.3x2+2x-3=0
The simplest quadratic graph is y = x2

Pq —X‘L
‘ P
¢
@
1
9 ot i U S ) ¥
Starter

1) Factorise fully: ~ 2x2 + x - 10 (1¥+$XX"‘Z)
2) Without a calculator, find 23x105 x 3x102

6-‘\%103
3) Without a calculator, simplify % = 2e4 le'

¢ 3
151
3
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Today's Learning:

To find the equation of quadratic graphs using
substitution of a point.

The graph of y = kx2

m B

Positive k Negative k

happy ‘

y = kx2 graph is the y = x2 graph
stretched I by a factor of k

Today's Learning:

To continue to consider transformations of quadratic

graphs. .
\3'-2 & .
ﬁ: -l
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e.g. Find the equation of the graph of the form y = kx?

h) (l,S) V‘) kK
5: kxl

¥ 5.-. L
k=95

n=5r1

Starter

1) Find p for the graph y = X2 + p, shown below:
10= 27 4¢

= Lif
“210) C=¢
2) Without a calculator, find a fifth of 70. l‘-&
3) Fully factorise: 3g2? - 23g + 30 (?,n "‘JYS")

4) Multiply out the brackets: (e + 2)(e + 3)(e - 1)

( ¢ Se+6)e-()
2 SeYbe~ €L Se-¢
T e 1eg

The graph of y = (x + p)?

5 s
left g
P positive p negative p g
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T %ﬁm

positive q negative q

e.g. Find k and g from the graphs of y = kx? + q:
1) y‘ 2)

' y
(-2,15)
©-1) x 03)
@2,-13) -
’ ‘
2

—le L =kx +
.ll'-k;o 1 l%’ k’01
"' '-17-'11
4 kll( | =k r3t
o byl ’qu pr(-2) +3
1 =Lk 5=tk +D
k= ;$ [’L%b’klb
JJ"‘“" 14-:3;6

e.g. Find p for these graphs of y = (x + p)%

y

a) b) !

(6.0) (50 %

p> =6 P~ 9
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Starter
1) Fully factorise: 3m2 + 12m :XN\‘\'\\(-"“%)
Starter

2) Simplify the following: (’47&\&"))("\4-%) 1) Find aand b, given:  2) Calculate 3 x 104x 7 x 102,

2a-b=2 .. . . ifi
VAT + VTG0 b) X giving your answer in saentl ic
X3 xx 4 a+b=7 notation Zlvlo
—
&) [4pi0 + [16x10 . 357.,( Za~1 2.ayt0?
=200 + 645 4 a=3

‘r’ b"‘f 4) Find the
3) Without a calculator, find 53 x 31 area of the 77.9cm?
53 3) Round 304.56 to sector: ‘
3 sig. fig.
Al '5 0 6 \26“‘

X3
{ 9% EYTRAS 1% ?tﬂk

643
Sketching Quadratic Graphs L’b‘qllq e.qg. 2) Sketch the graph of y = (x + ‘])Z
We can be asked to label:
« Turning Point and its nature ‘9 —-(? “““M“M“P
« Roots (where it crosses the x-axis) ‘\' (-‘ l ‘5)
. y—inte'rcept ' < NO rooho
« Equation of the axis of symmetry (1.5
e.g. 1) Sketch y = -(x + 3)2 and label all of the above. Q-‘) A x|s OL S3 W‘g
L e (- lo) -
Mo MM
'.“. [;0
o Qas: (39) itk s _5
h: s £20 , - ~( g-l
a s W
(0 -( t+'5) ( |)
=-(o¥ )

asofsypmby €3 -0 lZ;S
( 0:"‘) (0 r )

Starter
1) Write down the y-intercept of the line 2y = 3 - 2x
322 .
'3" X '.5 ‘%‘— - Today's Learning:
Sketching quadratic graphs.
1$ ‘3 =]-§=- X 949 grap
-

2) Without a calculator, find a fifth of 22 L‘ l(

3) Simplify 3e* x 2e2 gc,l_

4) What is the difference between -4 and 7?
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axb=0

What can you say about a and b?

e.g. 4) Sketch the graph of y = -(x + 2)(x - 2)
Rooks: st
0= -(x*Yx-1)
x+120 o X—?. 'O
x= <L

a -0
TP xl—olﬂ;{mn“:{h
.0. - o,,z)(o-z

mm’ '\”\Tp c- ( 7-7('2) (01 It)

Starter

a) Write the expression (X + 10)(x + 2) in completed
K]
square form. = y"4 |22 420 = (x "'63 -1k

b) Hence sketch the graph y = (x + 10)(x + 2), marking
the coordinates of the turning point and the nature of

the turning point. \\;): (t-l-“)‘-w
9

£ 1]

(410

/ ¥
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e.g. 3) Skei*tch the graph of y = (x - 2)(x + 4)
gl Reoks:sek =0
6= (x—‘t)(x*‘r)

€ 220 of X+k=0
x ‘I’J_ IE'Q‘

Sketch y (X + 4)(x - 8)
ooky: (~4,0) (%6)
Line tsrmwn =2
TP (7-"3‘)
menimum TP
£ :,J.;M : (0,-51)

aro=0
How do we solve (x + 4)(x - 1) = 0 for x?

Xr{=20 or X=-\=0

xes =4 or x=)
ot

31

How might we solve x2 -x -6 =0

[x-3)(x42) = ©
L= Yol -1
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Solving Quadratic Equations lfl‘ln.

A quadratic equation can be written as ax2 + bx + c= 0

Then, we can solve by factorising.
Examples:

1)x2-2x-35=0 ?\'352>2x2+10x=0
(- ps3)=0  2x(x+5)=0
g=For x*5  Jya0 o x50
%20 x=-3

Starter
Rewrite with a positive index. .
a) u~! b) v=5 ¢) ép:  d): az e) 5f3

W

Rewrite in index form.
Qe B)Va W oV i g
[}

proad gt 0t e

The Quadratic Formula

If we have an equation ax?+ bx + c = 0 that we can't
factorise, we can use the Quadratic Formula to find solutions:

—b +Vb? —4ac
X=——— (given in exams) )
Examples:

N 2osx-14=0 ael _be=5 cacle
o= 26s

B o
e '

aia

"2
et e

a=| bel cl

2) X' +4x+1=0 ~b*
-4t
&
- =l |

L4

-0 o ’:‘5-?'5 (24y)
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Example:
Solve 2x2 + 5x +3 =0

=0
25 46x-15-3 }'

(21*'5)(‘*‘) 0"
204) 5.4 D+ 3

£43=0 o¢ x+1=0
')_'3 ; x="
s

Today's Learning:

To write any quadratic equation in the form ax? + bx +
c = 0 and to solve equations that don't factorise by
using the quadratic formula.

starter ( (=3 -l

1) Given f(x) = X2 - 4, evaluate f(3) = 1'

where this line meets the line f(x) = 4. a‘

I~
s
z=25
(?'SIL()

3) Given f(x) = 3x + 10, find X such that f(x) = 14.8.
((x)=3x+1D
(q.g-—'s L+ 10

$>3 1
! 1= |6
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How can we tell how many roots an equation has?

plac <O > t\om\(oo\rS

“-\ 9

The Discriminant

For a quadratic equation ax? + bx + ¢ = 0 the discriminant is

b2 - 4ac.
b2 - 4ac > 0 means 2 real, distinct roots

b2 - 4ac = 0 means 2 real, equal roots

b2 - 4ac < 0 means no real roots

e.g. 1) Determine the nature of the roots of 2(x + 1) =x2-3

2x47= £-9%
404570

b lac = 2" t(-1)(s)
= 420

=4
2,760 1 real ditinet foots.

Starter

Rationalise the denominator:

(-1 )
(R 2)
w(3-17)

S —[io+fo -1
W(fs-f)
T3
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Starter
Solve using the Quadratic Formula, giving answers to 2

decimal places:

a) 4x*-11=0 b) (x+5)=7 O 4x(x-3)+2=0

U~ 11%+2=0
( >¢+SY“S)=7’
2 % ety (oe
Bt 15:F o e

. 124 11

- —

4

iy 16X 41520

e.g. 2) Find the range of values for T such that x2 + 2x - 2T =
0 has 2 real, distinct roots.
g=\ b2 1

0% kae s L - (01D
z b 4%¥T

k+3T>0
b -y

§T -k .
T>F

-1
T2%

The areas of these rectangles are equal.

a) Find the value of x. b) Calculate the area of the rectangles.

.
11“1(): +1) cm M + 3)§m

(2x+2)cm e+l

(Yo (e a)
2R x4 o 4P+l
2etlrs] =+ Fer il
Lalgrl =F¥an
32 3+ 1T
£ D410
;1-$£-‘°? (e

(x+2)(3-5)>©
)40(5

ble
not possi 5
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Starter
1) Given the function f(x) = (5 - X)?, evaluate:

af3), bf-1)
(s=3)" ( Sz~ 5%
4 €= 3¢
2) Multiply out the brackets and simplify:

(w+ T)(w - T)(w + 5) ,5

("J'“-l)(w-rs) WG W-$

The profit made by a publishing company of a magazine is calculated by
the formula

3= 4x(140 - ),

where ¥ is the profit (in pounds) and x is the selling price (in pence) of the
magazine.

The graph below represents the profit y against the selling price x.

y l’ fsors: SM\%’/O
I O:L' )(.(H—\ B X)
.&2: Gy >0 o/ 14d-x=D
;” X‘_O x:lﬁb
0 : T

Find thl: maximum profit the company can make from)the sale of the

PR
-y ?0)(?03
- 19400 1 600

Starter

Simplify:
(a2)3 X a-z
a’xa?
6 el
QA xa

September 13, 2018

Starter
A pattern is made from four identical squares. The sides

of the squares are parallel to the axes.
J;

B(38,36)

p
al c (1270)

A6,7

i X

Work out the coordinates of C.

T'he diagram below shows the path of a rocket which is fired into the air.

T'he height, & metres, of the rocket after f seconds is given by

h(1) = =21(1 - 14).
I3 [}

; h(€)=-1k(¢- %)
- -2(#)(-?)
! - 9%

Oo to'? ut i

(a) For how many seconds is the rocket in flight? ’“ &(

At m

(b) What is the maximum height reached by the rocket?
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