YEAR 1T — DXPANDING & FACTORISING

: By the end of this unit you shoukd be abe to: MathsWatch o]~ Video tutorial | ! :
[« Expand & factorise with a single. bracket 93 134a %4 : I |
: » Expand binomials 134b I : X2+ bx+c=0 :
I| - Factorise quadratic expressions Corbett ¥ I
: » Factorise complex quadratic expressions (H) 92 Corbett : : I
[|_= Sole equations equal to 0 Iy -b + A/b? - 4ac :
I| = Sole quadratic equations by factorsation H7 Corbett : | X = = |
: * Solve complex quadratic equations by factorisation (H) | : 2 :
|| Compkte the square () 20% 20% Corbett Iy |
I » Solve quadratic equations using the quadratic formula (H) 9] Corbeft : | |
- - . L I
rF—,—————— e —— L

Heuwords

Expand: multiply out terms to remove brackets

Coefficient: the number in front of a letter in an dlgebraic term, such as Hx°
Quadratic: an expression in which the highest power is 2, such as x2 — 5x + 3
Cubic: an expression in which the highest power s 3, such as 8 + x3

Substitute: put numbers in place of letters to find the vale of an expression
Reciprocal: a ayaph with an equdtion of the formy = S where k is a number

Roots: the solutions when an equation equals zero (often the x-intercepts of a graph)
Exponential a graph with an equation of the form y = k* where k is a number
Tangent: a straight Ine touching a curve which can be used to estimate the gradient of the curve at that point
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| Estimate: read approximate vales from a graph :
: Gradent: the steepress (or slope) of a ne. O negative gradient means the Ine slopes downhil :
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~(=8) + /(8 — 4@ (28 oMb
X =

2(2)

L e |
o 1 competing the saue: 02 Lo -4 e |
I | | /ompeing the square. : J }’ -8 /0 - Soling a quadratic
| S | : x?2—6x+5 TR SR by Using the
: S : | I quadratic formuia
| §ﬂ§":=$@_3y—32+5 | 444@t15*\\\\\
Y | I 2 |
: o_())s \P?” : : = (x — 3)2 — 945 | “ The quadratic
| | |
| | | I
-

P — — — — — — — — — — — — — — — — — — —

2x°-T7x+3=0
(2x—l)(x—3)=0/

Factorise

2x-1=0 or x-3=0
2x = x=3
| AN

X =—

y Solutions
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— One of the brackets must equal zero
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https://vle.mathswatch.co.uk/vle/browse/251
https://vle.mathswatch.co.uk/vle/browse/295
https://vle.mathswatch.co.uk/vle/browse/252
https://vle.mathswatch.co.uk/vle/browse/296
https://corbettmaths.com/2013/02/06/factorising-quadratics-1/
https://vle.mathswatch.co.uk/vle/browse/360
https://corbettmaths.com/2013/02/07/factorising-quadratics-2/
https://vle.mathswatch.co.uk/vle/browse/323
https://corbettmaths.com/2013/05/03/solving-quadratics-by-factorising/
https://vle.mathswatch.co.uk/vle/browse/381
https://vle.mathswatch.co.uk/vle/browse/382
https://corbettmaths.com/2013/12/29/completing-the-square-video-10/
https://vle.mathswatch.co.uk/vle/browse/359
https://corbettmaths.com/2013/04/24/quadratic-formula/

YEAR 11— GRADIENTS & LINES

_______________________________________________ 1
By the end of this unit you should be able to: MathsWatch clip Video tutorial i
* Find equations of nes paralel to the axis 05 \
o Pt straight ines 9o
o Interpret y=mx + ¢ Corbett 2
T
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| |+ Find the equation of a straight line: I |
: . ) from a graph 1H% Corbeft H -2 =3 2 41 0 / 2 3\4 x :
| I |
| I |
| I |
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| I |
| I |
| I |
I I

. i)l gven one. point and a gradient D%

. ii) given two points 1H% Corbett

o Determine whether a point is on a ine

—3
e Solve Inear simultaneous equations graphicaly 140 MathsGenie 4
o Recognise when straight Ines dre perpendicular (H) 208
e Find the equations of perpendicular ines (H) A08 MathsGenie
T — — — — — — — — — —— — — — —— — — — ——— — — — — — — — — — vl — — — — — — — — — — — — — — I
feywords

|
I I
: Paralel: straight. Ines that never meet (equal gradents) :
I Horizontal a straignt ine which goes from side to side, paralel to the x-axis I
: Vertical: a straight. Ine which goes up and down, paralel to the y-axis :
I I
I I
I I
I I
I I

Intercept: the point where a ine crosses the axis of a graph

Gradent: the steepress (or slope) of a ne. O negative gradient means the Ine slopes dowrhil
Substitute: put numbers in place of letters to find the value of an expression

Reciprocal: the reciprocal of a number is | divided by that number

e e e e I
reTTT T I_F'——___'_—f—____——____——__lI_—'— _____________
: :l ind the equation from a graph || Plottinay = mx + ¢ graphs

N | Lo ¥ The Gradert | |
| S || Theydrtercept —
I éQ\' |: \3‘ ] gz 2 y=2x+1 : : 3 x the x coordinate then — |

&5 1

! \é\' Y\$’ Il Cz)' The. direction of the. Ine. indicait t | I x [-3] 053 Draiw a table to display this
I N Q? |I ) e drection of the Ine indcates a postive | I nformation
| VS || T gradent " | |
BESES | - @ b ts a coordnat
| S || N o . | ( ;rﬁg;esmsacoor ingte. pair
| b ann b 111
' 1 ~+ ¥

______________________________ ] 1‘; Yol
; U only need two points to form a
Lines PW&“@' to the axes o Qll the points on this ne. have Y ' straigft. Ine
va a x coordnate of 10 9
‘ 10 | 5)
//V | le [ | | _ 15 jz Plotting more points helps you decide
| ‘ , Lines paralel to the y axis take the form x ——— i your calcubations are correct (f
s they do make a straight ne)
X

e A P i T paralel to the x axis take the form y

4 \ = & ond are. horizontal

N Ol the points on ths Ine have  eg (3,-2) (7,-2) (-2, -2)

aiy coordnate of -2 dll lay on this ine because the
y coordnate s -2

Remember to join the points to make
alne

| |
| |
| |
| |
| | |
I Intersection I PO I I = a and are vertical I
| |
| |
| |
| |
| |
| |


https://vle.mathswatch.co.uk/vle/browse/702
https://vle.mathswatch.co.uk/vle/browse/254
https://corbettmaths.com/2013/05/29/ymxc/
https://vle.mathswatch.co.uk/vle/browse/325
https://corbettmaths.com/2013/05/29/finding-the-equation-of-a-straight-line/
https://vle.mathswatch.co.uk/vle/browse/326
https://vle.mathswatch.co.uk/vle/browse/326
https://corbettmaths.com/2013/05/29/finding-the-equation-passing-through-two-points/
https://vle.mathswatch.co.uk/vle/browse/303
https://www.mathsgenie.co.uk/simultaneous-graphically.html
https://vle.mathswatch.co.uk/vle/browse/380
https://vle.mathswatch.co.uk/vle/browse/380
https://www.mathsgenie.co.uk/parallel-and-perpendicular-lines.html

YEAR 11— WORKING [N DIFFERENT DIMENSIONS. . .

@whisto _maths

\/\/hat do | need to be abk to do?

I

By the end of this unit you should be able :
to: |
*  Recognise and lbel parts of a circle |
* Cakulate fractional parts of a circl |
*  Cakulate the length of an arc |
I

I

I

I

|

|

I
I
: Circumference: the. length around the outside of the circle — the perimeter
| Orea: the size of the D surface
| Diameter: the dstance from ore side of a circle to another through the centre
| Radiss: the distance from the centre. to the circumference of the circle

| Tangert: a straigrt ine. that touches the circumference of a circle
| Chord: ai Ine segment connecting two points on the curve
: Frustrum: a pyramid or cone with the top cut off
| Hemisphere.: half a sphere
| Surface area: the total area of the surface of a 3D shape

*  Calulte the area of a sector

*  Understand and use volume of a cone,
cylnder and sphere

*  Understand and use surface area of a
cone, cylinder and sphere

L L |
Parts of a circk o Sector [part of | | F ractional parts of a circk { O\ circke 1§ made up of 360° ] Formuia to rememberz
the crck mace | | Oreai of a circk = Tr
from twio radi) | I 30° represents = of a ful cick Circumference of a circk = wwd or 27tr
Y | 30 1
/\‘§* | 360 12

(1
Segment (part | I 270 The fraction of the circk is as %
of the circe | | Sag of o fulcirce fn degrees)
3
made from a | | P 2 of afulcircke 0 represents the degrees in the
chord) | | 5 of aful circke (n equdl parts) sector

diameter-

Greumfererce On arc s a part of the | I
L circumference | | |
e — — — = — o — — — — — —_- e e e | T e e e e e e m  m m m  — — — — — — —
| S Remember a sector is part of a circle I
| OfC |en th Remember an arc 1s part of the circumference | (’,(‘,tor area ¢ ' _
| 46_ Circumference of the whoke circk = rd = X 9 = 91 i Orea of the ok orce = mr2 = X 6 = 36m :
1/ o S240 09 I:- 120°\ \ 0 -2 36m I
Lo 360 T IR [ Sector area = 5 X area of cick J 360 |
1N B, Orc length = == xcvcumference 1 7 Uy 36 - 120 |
--- -=X9mw -6 |l -7 Ty xXoom Zlem
| 3 3
I I
| Perimeter |
| Perimeter is the length around the outside of the shape | L — _I.
| his includes the arc kength and the radi that encloses the shape | | volume Of 4 Core md a CUhndef :
I N I
| Perimeter xcvcumfereme +& | -6m+9 I [ Volume Cyfinder- 772 } Ej Vobme Core = nr 2p ] |
}_ —_—_—_—_—_—_—_—_—_—_—_—Tj_—_—_—_—_—_—_—_—_—_—I | 0 cuinder & g prism — cross section & a circle 0 cone 1s a pyramid with a circular base :
| Volume, of a sphere / \-\, [ \obme Sphere - g mr3 | I ﬁ |
e — = TIr ight of a core is
I 3m e I | /4 2h 4 The height of |
_4_3n /Nt Ths s now a cubed vabe 1 | _ 2 the perpendcular height
: Volme Sphere 7TT & | | em X 44%x10 y from the vertex to the I
| N, 33 Look out for [ = mx160 base |
3 hemispheres being | — 2 d |
: -Ixmx27 -36n placed on other 3D |: — = 160w i kot : |
shapes, eg cones and I1 Gue , ok oul for trgonomelryor |
your answer in terms of 7t
| O hemssphere s haf - 3677 = 2 cylinders | _ 9 Pythagoras theorem — the radius
| the vobme of the g > | | means NOT in teams of pi = 502.7cm forms the base of a right-angled I
| overdl sphere - 18w [ toonge |
_______________________ e - ]
______________________________________________ -

Surface area of a sphere [ Suftce red = 2 } Surface area of cones and culinders

0O hemisphere. has the curved :I[ Surface area cynder- 2mr? + mdh [ Curved surface area Core - mrrl }

surface OND i flat. circular |

- 2 face | Look out for the use of Pythagoras to
Surace area - 4 @ I | D ? h cakulote the length [

-4 xm X572
The area of two circkes (top and bottom face) + the area Total surf -
4 XTX25 . o= | olal surtace drea
The curved 1007 =2 = 507 I of the curved face curved face + circle face (area of base)
- —_ |
suface area 100z = 50m +m X 52 |I =
of a sphere Hemisphere = 751 | | The length of shape B is the circumference of the circles
e e e e o I_ ___________________________ -



YEAR 1T — MULTIPLICATIVE REASONING

— Gy T T T T T
| By the end of this unit you should be. able. to: MathswWaitch ciip | Video tutorial L i I
| * Use scale factors : : 61 |
| * Understand direct proportion | I 5 :
I'{ « Construct complex direct proportion equations (H) 99 Corbett | | 1 |
: * Cakulate with pressure ¢ density 142 Corbett Corbett || : ¢ |
| * Understand inverse proportion [ 1 :
| » Construct inverse proportion equations (H) 199 Corbett | : " |
| * Solve ratio problems : | ®e 1 2 3 ¢ 1 & :
| * Cakulate with speed, distance and time |\ T T T T T
: * Use area and volume scale factors in similar shapes |
T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1 Beywords :
: Similar: same. shape. and angles, but a different size |
| Direct proportion: two quantities which remain in the same ratio at all times :
: Inverse. proportion: a relationship in which one quantity increases as the other decreases |
| Linear: a direct proportion relationship — shown by a straight dagonal Ine on a graph I
: Varies directly: another was of saying ‘direct proportion’ :
| Gonstant of proportionaity: the ratio between two quantities that are in proportion |
: Density: how much mdtter is in a particular vome of space, caculated as mass = vome :
| Pressure: the effect of an object’s weight on a surface, calulated as force - area ]I
r-r—--——H—"+"—TF"rT~—---"-"""""""—"="——="=-"-—"=—"="—="-—= |
| Direct proportion Inverse provortion |
I < X =
I y Some y & x :
: Straiht shope ds I
e reciprocal |
| araph y k |
I _ ==
| y = kx X :
|
|
L Must pass through origin Doesrit touch the axes

The dersity of an object is calculated by: Y s inversely proportional 4o x. When X=3, then yz 6. Find the H

value of 5 wshen X.= 8.

Find the f

valoe of k

Units are usually
g/cm? or kg/m>

| I |
: mass + volume | : Re-write the |

i dak = 18— equitionof I
| | | \j x j 2

o proportiondlty, using |
I L1 Sustivte the found vale of k |
| I x-3ad> y= K When 2=8: y= I8 |
1] y-6 % Vo8

| Iy ~ |
I I b= K y =3 I
| I 3 Y |
I | I p = ) = |
| Density depends on what material the object is made from : : b3 N S, =~ I
|
| || |
! I ,
| I


https://vle.mathswatch.co.uk/vle/browse/369
https://corbettmaths.com/2013/04/04/direct-proportion/
https://vle.mathswatch.co.uk/vle/browse/305
https://corbettmaths.com/2016/07/28/pressure/
https://corbettmaths.com/2016/06/07/density/
https://vle.mathswatch.co.uk/vle/browse/369
https://corbettmaths.com/2013/04/04/inverse-proportion/



