Quadratics NOTES.notebook December 04, 2019

Today's Learning:

Solving quadratic equations.

axb=0

What can you say about a and b?

Think about some examples that work.
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How do we solve:

How do we solve:

Solving Quadratic Equations

A quadratic equation can be written as ax? + bx + ¢ = 0.

Then, we can solve by factorising.
32s

Examples: ==
)x2-2x-35=0 3> 2) 2x2 + 10x = 0
(:{-{"33(;{ -P =0 2)((.{-!-6) ®
x-}-0 =0
Xz _§ =~ F x=0 I-‘-g
N/
Hx2-9=0 4)x?> +6x+8 =0 us

(x+3)(x-3)= O (4% +2) =2C3

=0
X+4=0 of X+
X490 of 1-%=0 “y -k -2 -1

_ ):'.-Lr )C;-Q-
x=-% £25
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Example: Solve 2x2 5x)+3 = 0

(20 - )x +3)= O

>
2 frox S 2
]

(Q_,I_""%>()C + \): O
22+ )y +3x+% =0

94430 or ¥+120

-3 -5 r=-\
21:'3.-2 =
.1 .
T-22
Fr7

—_—
—

How would we solve x2 + 9x = 10?
=10 -\0

x =

Y o+9x =103 O

_yrey-6:=0
x-1145:20
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Today's Learning:

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

¢
X +4xv =2

L
xz-r%c:z:o +3)£'sz
a b ¢

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

e —bi—i Vb2 — 4ac (given in exams)
2a
Examples:

1) x*-5x-14=0

a-=1 =-% c= -1,
~(=9) * | (-9)* -4y Ix(-1W)
r-

i Zx1

2
- 58l
5

1+ o
S

»l

544
£= 7 -

(=5 =-2

_—

/[

2) X +4x+1=0
q: | b= c=1

Sot e yac
X: A

2a

4T - bex Iy
T2
e -4
g ——

2
-2
2
£=—0-LF (2p) Lz 3¥ (1)
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Solve

X =11x+24 =0.

(x-3)1-%)=

X-%:0 or 1-5:o
{~5%5, £ b v

Solve the equation 3x* +9x—-2=0.

Give your answers correct t¢ 1 decimal place.

Find the dimensions of the rectangle: @ .

Area = 36cm? (x— 1)
g1 -q

(x +:l)cmw‘ !
Jeqokion 5 freas v B
3= (L)
b\c{l\obc 3€, )(«l-l-&)( X -k
3(: )C’LJ",}X“(!’
~3¢ St
0= )(’L‘l'%)( ”['\'O
0:(x-5) (7C + 3)
x =5 =0 of x+%=0
2 T e
58 = -gutpsht!

i‘if» 5 x>
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The area of this triangle is 14 cm?.

Find the value of a. (a—1)cm

(a+ 2)cm

frea- 7o Brea= L¥B = 2
4= (al?.)(q-\) ’2
2 )
2%= mm- a —;’)A -1

9% =a +a -2
_2% -138
0= 0%‘!”‘ "30

0= (a _5 )4 +6) l

750 6 a+b= 0

Qa- 6 7= ‘é
- € not possible
$6 922
Starter oy
The areas of these rectangles are equal. /Xw
817 e
P g (x+ 1) cm QY (x+3)cm
(2x + 2) cm (x +4)cm
(2 a

a) Show that x2 - 3x - 10 = 0.

b) Calculate the area of the rectangles. )
(2a)(x#0) s (35
947 sl b3t (2

1
Lol K7t

-
£
2 1L 2x+\2
 tloc+ s X
1 -\
)C’LT(A)(_l(): ?—)C

-9% .
ﬂ"'a’bx_(o-’ o ms (eqv\\ltd'

b) (x-5)(x+1)=0
x-5:=0 ¢ x+1=0
=9 of -7
-7 ot QuSS;bl‘-
=9
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Today's Learning:

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

Quadratic Graphs
The simplest quadgatic graph isy = x2

)
(2
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The graph of y = kx?
happy \ sad

Positive k Negative k

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

e.g. Find the equation of the graph of the form y = kx?2

!
A o< AN
O [\l

5=kxl
> ‘6‘:‘57('.

.
-
< |

5l
e 9%
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Today's Learning:

December 04, 2019

To continue to consider transformations of quadratic

graphs.

¢ \

j o

L/

M)

g

”\, positive q

- |

MOVL)
AM\\

negative q
- 1
1 > x 14
A) VS:)C-t-/Z. pg3Q2a-f

=

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

1) y
2) ,
(-2, 15)
(01_1) x 9 X x ‘ﬁ (013)
/4\\2,_1 3) >

Yok V\\,,kx'”)r B

‘{: k:i‘ \ 9= Kx l-ﬂi +3
A3k xle-
TRz e - 19= kX b 1%
—:%—’H'k*\ ls:Lfk;—'S

) -9 -
Z - b
;Lg; K 12= 414

1 Pg3Q2g-k /);> 4
\j:-3)(’\

\/J:S)C'L-\—’S

The graph of y = (X + p)?

mwté&_ o ?0\ It P
t
\p‘(“(Q positive p negative p ‘Q

e.g. Find p for the graph of y = (x + p)

y ‘7: -C
%\/ ot

\ X

(6.0)
e.g. Find p and q for the graph of y = (x + p)2 + q:
L3
’ ud: (x+5) +1
(-5,2)
1%
9 | ”

Da) \3; (;(—2)1+\

10
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Sketching Quadratic Graphs

We can be asked to label:

e Turning Point and its nature

e Roots (where it crosses the x-axis) /
* y-intercept v/

e Equation of the axis of symmetry/

e.g.1) Sketch the graph of y = (x - 2)(x + 4)

9 Sek X=0

December 04, 2019

9 (0-L)(0+4)

we (-D(W)
- %

s¢k »=0

0= (x-2) (0

r-2=6 x44:=0

x=2 x:=-b
xmuSa s N Ml{wavs bhelweon
O\c(oots )( thot.

11
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e.g.2) Sketch the graph of y = (x + 1)(x + 3) waf_g

oy

M\V\UVV\\AM TP

Sevx= O
ws (8+)(043)

- (D3
.2 <ed

Qa

%) 0
0= (x+)(%+3)
L X+1=0 o1 x+3:0
x =-| 41 )C:'%

TP: bxz-2
N (2+|)( 243)
V) =(-1)(1)

==

e.g. 3) Sketch the graph of y = -(x + 2)(x - 2)

5
oy |
| @ (0.%)

e S

e o&s\smmc)ﬂﬂ 0~

Sekx=0
\3——(04-'2_)(0 -2)

- (2)(-1)
= - (1)
N

ot
v L (s 0)(-7)

Xal2 0 or x-2:=0
)(-—2 o(fz

12
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2
(YL
How can we tell how many roots an equation has?\% ()( ’S)

: (x- D)
S /M
X
j[_% No (00

T\
5. (£-W)(62) . _-/»—%

@ID) _
- bi(] b;—w ) V)'(M\)

X = Na

b'l’,{{ac_-;-\ll b"’/(_m(_: 4V one (00*
no (oot 2 goluhonr

The Discriminant

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

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

b? - 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
NS TN

Dx+2~ )(’L’%
T

2x+5=);: |
=X -
ot 24520
az-1 b2 25
b-kaC
-4 ()(5)
=4 +20
2k
2L 70 So

2 wal dismc\égks

13



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

