QUADRATICS.notebook

Starter

UL L= x=1
=% =%
x+=~|
- <
X= =3

5. State the gradient of the
line: 4y + 12 = 2x

4. Factorise: 2x? - 8x
1= ( e ‘i-\

May 27, 2016

1. Factorise:x2 -x - 6 2. Solve for x: 3. Factorise: x2 - 25

S(aaXxr)  2rDExl emS)(geS)

Today's Learning:

To solve quadratic equations.

Apr 26-17:43

Solving Quadratic Equations
2 kel

A quadratic equation can be written as ax? + bx + ¢ lﬁ
Then, we can solve by factorising.

Examples:
Nx?-2x-35=0 2)2x>+10x =0
(x-FXx+5)=0 (ZICTOE)

£-720 or #5520 ReFO o- ‘
x=J or =-S5 *

<+5=6
Q B
< ~le=® X=Qeor *
<
Apr 26-18:40

T
F-x-¢=0
(x=-3Y=)=0
TR ks
=L aerleo
Apr 26-18:27
Starter
1. Simplify ¥’y xx'y 2 Simplify Y40 3. Factorise
¢ - < 5 6x2{7x+2.‘, b
x4 EE s
e =i
4. Solve the inequality: 5 Find 3.1
15-2p>
' 15 = 2
“>Pp - 2
PSS
Apr 28-10:22

Today's Learning:

To solve quadratic equations where a # 1.

axt+bx+ceO

Apr 28-10:33

Solving Quadratic Equations

V<ad

1) 2x* =5x-12=0 24
(2= +3) (x~4)=0
2x43=0 o7 x~4=0
2x=-3 L=6¢

s
2) 10x*+11x+3=0
(2 x+1)(Sx+3)=0
2x+ (=0 or Sx43=0

== Sx=-3

Xe % x:'}s'

Examples:

Apr 28-10:34
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Finding a Formula

ax’ +bx+c=0

a(xz+gx+£]:0
a a

May 27, 2016

The Quadratic Formula

x
Examples:

1) x*-5x-14=0
gz | b=-S ezl

If we have an equation ax2+ bx + ¢ = 0 that we can't
factorise, we can use the Quadratic Formula to find solutions:

_—b +VbZ — 4ac

(given in exams)

May 1-17:03

Today's Learning:

formula.

Practising solving equations using the quadratic

b b’ —dac
x+2_a=t 4a’
\ 2a bz;atac
xzfzi %
4a’(b’f4ac)
b 4a’
Xzizi 2a
b b —4dac
XA¥2ai 2a
2a
May 1-16:53
Starter
1. Simplify @ 2. Find the length of
r & 3 the arc:
Pucd g
D T 7 — x Txd
308 =<3 S‘o?
= =1 -
3 * e x T 4OT W Fm
=g €
s r_m 2R ) 4. Fl.nd the gradu—:-.n'F of the
T (yZ) straight line that joins the
3. Simplify —% points (3, 4) and (7, 10).
= S"’:‘ Ms lo~=t
Lys +-3
IJ - '4 _ -s
- 3 - T
Yy [
May 3-17:44
ax2+bx+c=0 x:@

2a

Solve the following equation to 2 decimal places:

K +2x-4=0

4z1 bz c=-%
=2 e 0))

e ——

2
+
a“-z- La 16
2
x = -22f2 ij

2
-2i2fE 2f

2
=-123

s lafs o ol
- -3

May 3-17:46

May 3-17:45

!-ﬁ-k

1. Change the subject of the formula to a:

Starter

5
2. Evaluate 83

.4(a +b)2=c

i = =3¢
(Q'QL)!- -Q-q. ¢

w = 2
b -

B. Express % with a rational denominator. 4. Evaluate 6%—2%
b _rf- s o 3|
xR S

i _ &= qy 2S
c-'.z" = 2 - — = ———
2z ! :

=R . 58
s
= -5%

May 4-09:05
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Today's Learning:

To practise using the quadratic formula to solve more

difficult equations.

Starter - No Calculators!

1.1fa = 3 and b = - 4, evaluate 4@

- s Otepie)
= I = h

b? )3 3.The

2. Sin}zlify: a(

b‘ a’b

“

EY
7

4 ate 16
[* (6
-4

(4
8

n

May 4-09:05

Solve to 2 decimal places:

x = -0.46 or -2.04

May 7-18:40

Solve to 2 decimal places:

747 -403)(-2)

xX=
6

x =0.26 or -2.59

May 7-18:40

-b) + b?

]
nﬂ"-c-l‘ 4\
- — s e— =

Find p.

T Saeeso
7‘»\ b yh=3%0

11

("

o=ee;
area is 30cm2. ¢

5cm

%;SM\EE‘_’
. & =S

S

T dxh=t€
y:zLxL\ -

hsl2eom

May 7

-18:40

Solve to 2 decimal places:
2
e 4+./47 —4(1)(1)
2 G+ 1T =4
4 +0ie)
x =373 0or0.27
May 7-18:40
Starter
1) Find x: 17cm XFactorise the expression:
X
2x2 + 13x + 8
15cm
o= 1T (2« Xx )
i$a289-223

x= §

3) Calculate 63E - 3%
20 2

=T Tw

4) List all the prime numbers that
are smaller than 20

2 3 S 3 N

3
_ %o _33
S 3 1% 19
- H
= Iz
33%
May 9-18:57



QUADRATICS.notebook

May 27, 2016

Today's Learning:

To be able to solve problems using quadratic equations.

May 9-18:58

Starter
1) Solve the following equations:

a) (x-4)22+€)=0
£ =44=0 o~ Lx3E=O
. ey o7 x=2-3
X = 2-\2=0

a)2x2-2x-24=0
b)8x2-13x-6=0
(g x+3)( =)= 0
xe -:— el X= 2.
2) Solve the equation to 1 decimal place:

3x2-x-6=0
q‘s b‘- c‘-

r"F-T.ﬁu-c\
Xe
= '_!_[i'l

Y
X = 16 .f-|'-s

The areas of these rectangles are equal.
a) Find the value of x. b) Calculate the area of the rectangles.
(x+1)cm (x+3)cm
(2x +2) cm (x + 4) cm
Con X2xr?)= (3 3Y xas
25 x4 = e Faorn
x =3x-10=0 frea s (2x4Y 52 1)
(x+2Yx=S)a o0  =(lox)sw)
2 oS e
(== 0." *'42«-\"
2 not r-ylnk
» x=9S,
May 9-18:58

Today's Learning:

Considering quadratic graphs and their features.

May 11-15:09

May 11-15:34

What are the features of a quadratic graph?

y=-x+x+1

y=XxX2+x-2

May 11-15:18

Graph of y = kx?

positive k negative k

Example:

Find k from the graph of y= = kx% “@.19)

az=k =* ‘5"?

Ig= k (%)
6= 4l
k=4
May 11-15:34
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1) If a = -3, evaluate:
-2a% + 3a

==(8+ (1)
==-2F

3) Find b: \
b
350

10cm
CoS %, {_

Starter

2) Simplify: 6, 4
2

2 (37" +363)

x-3
£(s-%) T x
25 (e3) * 25 (x-d)

€x-18 _%%&
= ixu-i)" fx(:t-&)

= Jux.i€ :l <~}
AxX(23) T X(2-3)

4) What is 40ml increased by 20% ?

May 27, 2016

The diagram shows part of the graph of the y y=ke?
function y = kx?. The points P (-3, 18) and
Q (g, 50) are on the graph. Q(g, 50

a  Find the value of k.
b Find the value of q. Pese

a) ts:kx" b
9=k ’ =2t (q.50)
k=% 50021‘1
‘28-1“
1°S.

8,
*b vb 207. = Tm)
beos3S = 1O
b= _t0 $Eml
3 Goxl2
=« [2°21em
May 12-14:40
What is the equation of
this graph? ue2=lex® ’
grap \31 = 1 \) ‘!R)
\3 2 K“ :
\”/
?‘3‘ ¥ &1 Con)
‘0. kx"*'z
¥.2uy= k=t (50)

ke, (oR) S/
G = k(D +2
G=Lke2
=4k
k= ‘\i

May 12-14:43

Today's Learning:

To recognise the graph of y = kx? + g and be able to find k
and q from a graph.

May 12-14:46

May 12-14:45

The graphofy =x2 + g

oud
tp by

positive g

l

moued down

"3"

negative q

Find the equations of these graphs, of the formy = kx? + q

May 12-14:56

May 12-15:17
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Starter

1) If these rectangles have
the same area, find x: -
(2x-2)m 2xm

x{2<?)= S(2¢)
2xt-2% = 10X
2x*—12x =0

2x (x=-€)=0

o260 or xX=6

,.‘-C

2) Simplify 3) Find a: . 4) Calculate 25°
a*b' x ab® @ i
.. — J_’S-S
a b {anSS= :'.E' 2 3
a= {“ E : ] S
- ,o.sm

May 27, 2016

This quadratic graph has been shifted to the right. Can you
find its equation? Y| \ /

xe3
3: o ;‘,,—:1 2
X 3'3*'.
S
\f(*“ )

g Y
" j- = *‘3)1

k=S.T°

May 14-18:21

The graph of y = (x + p)?

moved
-\0:-;: by -:3 F

May 14-18:31

1) Find p for these graphs of y = (x + p)%

a) b) ! ),
\fg"‘ / pP=< 16)

(6,0)

positive p negative p
May 14-18:34
Starter
1) Find a and b, given: 2) Calculate 3 x 10*x 7 x 102, giving
2a-b=2 your answer in scien‘tific notation
a+b=7 2Iix 1O
—— -
Z2a=1 = 2-1%10
Qs
T+ T
b=
3) Make g the subject of the fomula %) Round to 3 sig. fig.
T=5 -% 0.30509
-Se=-t
Ty N 3 (t-s)=-L
TytleSy L =5
S

50 % 5
(6o (20p)
L= f
P .‘z o’ —‘
May 14-18:36

Today's Learning:

To find p and g from the graph of y = (x +p)? + q.

May 16-17:47

May 16-18:14
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_ 2 For each of these graphs of the formy = (x +p)? + q find pand 2 &2
The graph of y = (x +p)? + q = ;nl% *
v 7 y 4 x'l)‘-‘_
Example: v ‘ \ \ }
(-3.2) (B2 " -
‘ @3 (-1,-4)
'I"; P. - "' = |
1.2 1. -‘; 1‘ ~'-'-
May 16-18:20 May 16-18:18
Starter
Sketch the graph of y = (x - 3)2-4
1) Solve for x: 2) Find the 3 ' :
Y24 5x-24=0 area of the : 9 s
e sector: sy x=9 <
(x-3¥x+%)=0 . : A2cm (eys. - (0-3) -4
e or -8 -3—;7-,1)”2‘ 9 = 15.4
LS s 9.
= 37 lem Roois: set = =0
3) Round 3.40126 O=Cx=
t0 4 sig. fig. 4) Rearrange forh: a = hi 3 s?-t}'g)( -3) =6
(hes)=3 = o3x-3x1 %
3-40| “ : = 36k
heSa =S S Y
« = (x-ﬁ(*-')
he ;5 s?.. seedenl
\ *-_s
May 18-12:01 May 18-12:03
Sketching Quadratic Graphs
Sketches of quadratic graphs can involve finding:
) Starter '
« roots (where graph cuts the x-axis) i
. s 1) Simplify 2) Calculate 3) Calculate i8cm
the y-intercept \/} y (x2)3 > g the volume of i
« the equation of the line of symmetry 3 2 57 15 the cylinder: ~ “6em
« the coodinates of the turning point and its nature =X *“ x _'_"_ - ‘,:s_ Ve .u.,g? ¥g
Examples = X" kX * e i = 22¢ 19em*
1) Sketch the graph of y = (x + 1)2- 9 ‘* '1 = . * —_Y)
Rools: set 5:0 = x aX ‘
0= Cxe l) -1 s %S = &
““""“") - 4HA bough d has since lost 30% of its value. If
X x4 - ) A car was bought two years ago and has since lost 30% of its value.
:: :u -3 its current value is £6300 then what was its original value?
=(xt 4 )x~ z\‘t‘,m,¢w‘) x=-l 20 = €300
x==lor2 +Pis et (_"..‘) ID'/.zzc(OO
Guts qpamis ©  x=0 oo TP o « 71000
T 100%
ws (0"‘) -1
<=3
May 18-12:08

May 19-13:50
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Spot the mistake(s)!

y=(x-1)2-25

Roots: 0 = x? - 2x - 24
=(XpAXF6)
X = deor=6. —b 0¢C

y intercept: y = (-1)? - 25
-6 -1y

Equation of axis of symmetry: x = #1

TP occurs at (5

C1,-23)

Z25) and is a minimum because x>0

(-1,-25]

May 27, 2016

Today's Learning:

To sketch the graph of -(x + p)? + q.

May 19-13:54

2) Sketch the graph of y = -(x + 1)2 + 4
Poshs: St .3-0
6= -(x-n)"-n.
- ((‘u)(atu\)-u..
_——(“4 Lx+ |) 4+ & 3.%‘: s(“‘o
= =3=2x=1+6k e=(oa)ta ly
O =-x-2xed -l 442
ax® $2x~-3=0 Eqof Pred : w=e)
(x -1 ¥x+3)=0 TPisat (—1})
x=ler=3 Pature o TP Is maYimm.
May 19-13:52

Sketching y = (ax + b)(cx + d) 5

Cletw=®
R“‘s‘a- (.:QIY-“"IS
Je= =2 o @

e o)

- x‘ -zx“

.3‘ Cx=1)%=9

‘ of lon
:’LL::,*"S xel

=()=¢) TP 3Ty
=~g 3 e3x-3
n-'n-h\k

E.g. Sketch the graphy = (x + 2)(x - 4)

May 22-16:02

May 19-13:51

Today's Learning:

To sketch graphs of the form y = (ax + b)(cx + d).

May 22-16:00

Starter

2) Change the subject of the

1) Write in completed square form: '
me - 8m -2 fomula to g: 5:3_5
=
(m-4)'-1% sqe3-t
3(8—'5) ==t
3) Find the highest common factor ~&
of 4m‘n® and 12mn® s =
J° =3
Gy
4) Calculate (without a

calculator) 1253
]

)28
|28 -" 12§

Vs

May 25-18:34
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The Discriminant
For a quadratic equation ax2 + bx + ¢ the discriminant is b? - 4ac.
b? - 4ac > 0 means 2 real, distinct roots
Match the equations to the graphs by finding the roots. b? - 4ac = 0 means 2 real, equal roots
b? - 4ac < 0 means no real roots
How can we tell a graph only has one root (or no roots at all) without e.g. Determine the nature of the roots of 20t + 1) = x2 - 3
?
sketching it? 'Zx.‘ za &1 2
O=x"-%3-2x-
— L3
0= x-~2=~S
q= ] b= -.z es =S
bLbac = CT)- €C1)-S)
_ oe 1 s 4 +20
' PN RNy
.: = 0‘.2"." &
z - 2 dighinet rasl rosts
May 25-18:34 May 25-19:12

Starter: The Discriminant

. The discriminant is b? - 4ac.
1) Determine the nature of the roots of:

0- 9;2 S‘X+1<e I b)4-:2-u=o'+ Find the range of values of k such that 2x? + 4x + k = 0 has real
as =6 < moc 42X = .
"fﬂ(.‘("‘) Q(TX‘) qe | be e=-b%, roots a=2 b-_-q_ c=K
=3¢-3¢ e 20
) dise e
ZN.:Aq\A oS 2 eal distinerrost disc = 1¢-8k =0
QErY-12-3¢+1)=0 d)xpc+3)=2x-3 1€ = 'k -; _", L ll 'ZI3
(2x=)(22=1) =3 (1 )=0 T2k
3=0
4 x~2x2xTl 3% 3 HBxax-t
‘ -
4x-Fx-2=0 I xeB UL
as4 bu-3 % Y x13<0

dise = ('1’)‘- Q(Q)‘“I) asl Lel el

2Bl s dice 1 400G)

= =0
May 26-14:44 May 26-17:50

The profit made by a publishing company of a ine is caleulated by
the formula

¥=4x(140 - x), o
where y 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.

Today's Learning: R e..‘
P"{’ ’ S ses
To use what we have learnt to solve problems. '* =0
Oe ‘f‘ (I %—‘)
x€=0 or (%0

@ Selh‘\(k(

Find the maximum profit the company can make from the sale of the

qu x C10-x)

3: 4 (70)(140-70)
=¢(39)(30)
=119 €oo

May 26-14:47 May 26-18:07
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