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

. ii) given two points 1H% Corbett

»  Determine whether a point is on a ine

—3
e Solve Inear simultaneous equations graphically 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 araph

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
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: :l ind the equation from a graph || Plottina y = mx + ¢ graphs

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

&5 1

! \é\' Y\$’ Il é)' The. direction of the. Ine. indicait t | I x [-3] 053 Draw a table to display this
I N Q? |I ) e drection of the Ine indcates a postive | I nformation
| VS, || T gradent " | |
BESES | - &7 b ts g coordnat
| S || N o . | ( ;rﬁg;esmsacoor ingte. pair
| b ann b 111
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; 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 calculations 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
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‘Uphil' f the x° term is posttive, Dowrhil’ f the x> term is negative,

Roots are where the curve such ds y = 3 4x + 8 sueh ds y = -3 + x4 + 7

crosses the x-aixis
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| [By the end of this unit you should be able to: MathsWatch clip | Video tutorial : I |
: * Plot & read from quadratic graphs 98 Corbett I : I
| * Pt & read from cubic graphs [ MathsGenie | I :
| o Pbt & read from reciprocal graphs 6] MathsGenie : | |
: * Recognise graph shapes | : |
I o ldentify & interpret roots & intercepts of quadratics 160 | | :
[ « Understand & vse exponential graphs (H) 94 Corbett : | I
: * Find and use the equation of a circk centre (0,0) (H) 97 Corbett I : :
I * Find the equation of the tangent to any curve (H) 208 Corbelt : | |
- - - - S I
_______________________________________________ ]
|
| Beywords :
: Quadratic: an expression in which the highest power is 2, such as x% — 5x + 3 |
| Cubic: an expression in wiich the highest power is 3, such as 8 + x3 :
| Estimate: read approximate vales from a graph |
: Osymptote: a lne that a curve approaches, but never quite touches |
| Gradent: the steepness (or slove) of a line. O negative gradient means the ne slopes downhil :
: Substitute: put numbers in place of ltters to find the value of an expression |
. , k .
| Reciprocal: a graph with an equdtion of the formy = = where k is a number :
| : . .
| Roots: the solutions when an equation equals zero (often the x-intercepts of a graph) :
I 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 }
r—————_— \n e e —_————————— —r————————— T _——————_—_—_—_————— |
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: : | Exporertial graphs are often this shape | : Reciprocal graphs are often this shape : : Ths e s te tangent o~ |
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| QS\P(J | of the formy =k 1] [ i |
I b | | where k is a nomber || |1 The gradient of the tangent can be found usng |
| | : | I | Exponential equations are of the form | I . ) |
I | | L y = % here ks anomber I % |
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: By the end of this unit you shoud be able to: MathsWatch clip]  Video tutorial : i . :
I+ Construct & interpret conversion graphs Corbett Corbett : | F 7 I
: o Corstruct & interpret other real-ife straght graphs Corbett I : ? / :
|| Interpret dstance/time graphs 143 Corbett : | g / |
: * Construct distance/time graphs Corbeft |l E"z / :
e Construct & interpret speed/time. graphs 2loa MathsGenie : : // I
: ifgsg:\tl; % interpret graps that ilustrate direct & inverse Corbet : : / :
: e Find approximate. solutions to equations using graphs Corbett | : £ :
|| Estimate the area under a curve (H) A10a Corbett : | R T B I
I T |
[ ———— e -

Peuwords

I
I
: Paralel: straight Ines that never meet (equal gradents)

| Horizontal: a straight ine which goes from side to side, parale! to the x-axis

I Vertical: a straight ine which goes up and down, paralel to the y-axis

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

| Gradent: the steepness (or slope) of a ine. O negative gradient means the Ine slopes downhil

: Constant: unchanging It will be. a straight ne. on a graph, for example, a constant speed on a distance -time graph will be a
| Straight diagonal Ine

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

: Convert: change between two different units of measurement, such as em and inches

I Direct proportion: two quartities which remain in the same ratio dt all times

: Inverse. proportion: a relationship in which one quartity increases as the other decredses

| Occeleration: the rate at which velocity changes
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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 is 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 :
| I
| I
| I
| I
| I
| |
| I

~(=8) + /(8 — 4@ (28 oMb
X =

2(2)

L e |
o 1 competing the saue: 02 o -4 e |
I | | Vompeing 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
-
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2x°-T7x+3=0
(2x—l)(x—3)=0/

Factorise

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

X =—

y Solutions

e — — — — —— — — — — — — —

— One of the brackets must equal zero
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YEAR 11— CHANGING THE SUBJECT

By the end of this unit you shoukd be able to: MathsWatch clip]  Video tutorial

* Solve Inear equations 1350

« Solve Inear inequakities 139 Corbett

* Form ¢ solve equations & inequaities in context of shape 137

* Change the subject of a simple formula 136 Corbett

* Change the subject of a complex formula

. g:casg(;)the subject when the subject appears more than 190 Corbett

« Solve equations by iteration (H) 180 Corbett

Expand: muttiply out terms to remove brackets

tterate.: keep repedting a process
Converge: tend towaras a particular vale

——— — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Coefficient: the number in frort. of a letter in an dlgebraic term, such as Hx°
Rearrange. change the subject of an equation by writing it in a different way

MathsWaich clip

Video tutorial

By the end of this unit you shoukd be able to:
»  Use function machines

Corbett

Substitute into expressions & formule

P

Use function notation

«  Work with composite functions (H)

2

Corbett

Work with inverse. functions (H)

Al4a Al4b

Corbett

Use graphs of quadratic functions

Solve quadratic inequaties (H)

Corbett

¢ Understand ¢ use trigonometric functions

——— — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Make x the subject of the
following formula:

y

=1
=—+cC
ab

Heywords

Function: an alaebraic rule which shows how to calculate the output for a given input
Inverse function: reverses the effect of the original function
Variable: o letter which can take on differert valles in an alaebraic expression
Evalate: find the valve of an expression when the variable is replaced by a given number
Composite function: takes the output of one function and uses it as the input of another function
Rearrange. change the subject of dan equation by writing it in a different way
Intercept: where a line or curve crosses an axis on a graph
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