Year 11 - Grap

e Equations of lines parallel to

X the axis

e Plot and interprety = mx + ¢
Le Find the equation of a straight
! line from a graph, given one

1 point and gradient, or from

E two points

as (x,y)
Linear: linear graphs (straight line) — linear difference by
addition/subtraction
Mid-point: The middle of. The point halfway along.

hs...

Gradients and lines

[l
[l
11 Gradient: the steepness of a line

i Intercept: where two lines cross. The y-intercept: where the line meets
1| the y-axis
o Parallel: two lines that never meet with the same gradient

L Co-ordinate: a set of values that show an exact position on a graph given
[l

[l

[l

[

[}

[}

[l

]
Lines parallel to the axis
0 Ol the. ponts on this ine have

1
1
: ) a x coordnate of 10
1
1
1

o’ con be ONY positie
or neggtive vabe neldye

s

Intersection

[ Lines porale! to the y auts take the. form x
PO B = aand are vertical

:pom&\ [ ‘ x

10

DZ
T
4

Lines paralel 1o the x axis take the form y
= a and are horizontal

ay coordnate. of -2

\Interpretingy = mx + ¢

The coefficient of x (the number in front
of x) tels us the gradiertt of the line

\ The valve of ¢ is the poirf. ot
Y = MX [+ € *ih the Ine crosses the y-

axs Y intercept

! Find the equation from a graph

(ol y

"(”‘f-d’ The Gradient
! 6

! intercept 3=

Equation of line — given point and gradient

N Ol the ponts on ths ine have

eq13,-2) (7,-2) [-2,-2)
al ly on the ne because the
4 coordnate & -2

The equation of a e
can be rearronged. Eg
y=c*tmx
C=y—mx
identify which coefficient

you are. identifying or
compang

y=2x+1

The direction of the Ine ndicates a positive
grodient

What is the equation of the line?

y=mx+c

We know the gradientis -2 so...
y=-2x+c

A line has a gradient of —2 and passes through the point (1, —4)

We now know that the point (1, -4) is on the line so we

can substitute these valuesinas x = 1and y = —4 and
then solve to get c:
—4==-2)+c
—4=-2+4+c
—-4+2=c
c=-2

Therefore the equation of the line is:

y=-2x—-2

Plotting y = mx + c graphs ' 0

y=3x-1 -J-—»i x the x coordnate then — |

1

1

1

1

1

1

1

1

1 x |-31]01] 3
. y |-0] -1] &
1

! ¥

1

1

1

1

1

1

Draw a tade to disply this
nformation

This represents a coordnate pair

(-3,-10)

1 4 0“‘ =]
! | 9 You only need two ponts to form a
1 4 straght ine
i ’
1 9

1 a4
X ’ Phtting more ponts helps you decide
: : 1 if your calevlations are correct (f
HREE X P AR K they do make a straght ne)
1 !
11 4
11 -5
11 6|

: ; Remember to jon the points to make
: 1 -g aine
1! 10

points y

(2,15)

To calculate the
gradient (m) from

I two pointson a
! _ changeiny

(0,-5)

. changein x
"

1" _ 20

1 "7

! m=10

11
!1 Finding the gradient from two points
1

:i Gradient of line between (2,5) and (3,14)
1

11

1 change iny
1 m = - :

1 changein x

:: Therefore the gradient between the two
I points is 9



hs...

Now - linear graphs

ear 11 — Grap

What do | need to be able to Keywords
do? Root: Solutions to graph. Where the graph crosses x axis

Intercept: where two lines cross. The y-intercept: where the line meets
the y-axis

1

1

1

1

. Plot and read quadratic graphs |
1

Parallel: two lines that never meet with the same gradient |
1

1

1

1

1

1

1

1

1

. Plot and read cubic graphs
. Plot and read from reciprocal

graphs Co-ordinate: a set of values that show an exact position on a graph
R Recognise graph shapes Quadratic: x2 the highest exponent of the variable (usually x) is a square
R Identify and interpret roots Cubic: x3the highest exponent of the variable is three

and intercepts of quadratics Reciprocal: a pair of numbers that multiply together to give 1

Quadratic graphs W L‘meifivTTetrv Examples
A quadratic graph will always be in the . y= x24+2x—8
shape of a parabola.

y=—-X

[
-5

1
1
1
2 1 A quadratic equation can be solved from
: its graph.
1
1

The roots of the graph tell us the

1

1

1

1

1

1

1

1

1

possible solutions for the equation. :
There can be 1 root, 2 roots or no roots |
for a quadratic equation. This is 1
dependant on how many times the :
graph crosses the x axis. 1
1

1

1

1

1

1

in

1

1

1

1

1

1

1 J———

I y=x

1

1 T § 5
1

1

1

1

1 - 0 L
s 5
! |

1

1

1

1

1

. Roots x = —4
The roots of a quadratic graph are where x=2
the graph crosses the x axis. The roots are I .
grap . . |/|'\ Turning point yintercept=—8
the solutions to the equation.
L o o o o Y . |
_____________________________________ D T
Cubic graphs by Reciprocal graphs
[ 1
- * The graph showsy = p v

* The highest power of x is 3.
* The graph to the right shows

1 1
1 1
1 1
1 1
1 1
! e In this example, there are
1 1
1 — 43 —— |
1 y X 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

1

1

1

1

1

1

| asymptotes at the x and y axes
| —this means that the graph gets
1

1

1

1

1

1

1

* Other examples of cubic graphs
couldbey = x3 -5,y = 2x3 .
ory=x3+x%+1 |

closer and closer to the axes
without ever touching them.

Complete the table fory = x? + 2x — 4
N

4 ™ x |-4[-3[-2[-1]0 [1 2 o
If you have to 4 1 u S!uex
draw your own Y \\/ values into the

equation you are
table of values use g Y

x values from Whenx = —4 y=—42+(2x —4 given to find the
—2to2
y=16+-8—-14
N J B
y=4
Whenx=1 y=1?4+(2x1)—4

y=1+2-4 This is a coordinate of
y=— (1, —1) which can be

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
values of y !
1
1
1
1
1
1
1
1
1
1
1
1
plotted to create a graph :
1

Quadratic graphs
y = x*

Reciprocal graphs

Circle graphs
1 x2+y2=4

Cubic graphs
y=x°



Year 11 — Graphs...

Using graphs

|1 Keywords .
1 1 Convert: Change a value or expression from one form to another 1
: : Gradient: How steep a line is :
1 1 Intercept: Where two graphs cross 1
! : Distance-time graph: A graph that shows a journey and the relationship between the distance !
: , reached in a given time :
1 1 Speed-time graph: A graph that shows the relationship between the speed and time taken 1
11 1
] 1
] 1
1 1
] 1
] 1
11 1
] 1

. Construct and interpret
conversion graphs and other real-
life straight line graphs

. Construct and interpret
distance/time and speed/time
graphs

. Recognise and interpret
proportion graphs

Real-life graph: This is a graph that represents a situation that we would see in real life

Direct Proportion: A relationship between two quantities such that as one increases, the other
increases (or as one decreases, the other decreases) at the same rate.

Inverse proportion: A relationship between two quantities such that as one increase, the other
decrease

Change £80 into Turkish lira
1) Start at 80 on the horizontal axes as this for
pounds and go up vertically until you reach
the line

Turkish Lira
500

Remember to draw

|

430( 1 the lines on the graph } ) ' !

BB s i 1 2) Fromthe line, read horizontally until you get
i - : 3 . . .

350 . - / to the axis showing lira

00k T

200 As this value is not shown by the graph, we have

to use a value that is to help.

1) Start at 200 on the vertical axes and go across
horizontally until you reach the line. From the
line, read vertically until you get to the axes.

150
100 /

ol

0
0 10 20 30 40 50 60 70 80 90 100

1

1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
: 1

1
| 250 Change 600 Turkish lira to pounds !
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
: 1

Tim
The speed of an object can bee calculated from the gradient of the graph.

E.g. calculate the speed at which the object travelled /‘"\\
between 9am and | lam. / d
Speed = 30 + 2 // A ’\
= 15 km/hr i B

UK pounds 2) 200 lira = £50
600 lira = £15

__________________________________________________________________________ 1
Dmeeeen o e T T T T T e T TTTTTTTT !
| Distance-time graph A I
| i The object is returning :
: to its starting point at a 1
i 60 L constant speed. X
! g The object is /'\ 1
1 g 50 travelling at a EaaiaTanin® =y m |
. 2, steady speed. ek S o 1
! E 40 \ gradient (the 1
1 s 30 1 / steeper the line) X
| 8 4 g the faster the 1

o p \ . . . 1
. o 20 // A horizontal line \ object is moving. 1
1 o o means that the \ X
X A object is stationary. \ :
1 0 ' > |
1 09:00 10:00 11:00 12:00 13:00 14:00 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1

Inverse proportion graph
) a )

r
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

| Speed-time graph speed (km/h)

1
| Here is a speed time graph showing the speed a motorbike is 10 E
| travelling at as time goes on. ol !
: c 1
! A- the motorbike is accelerating quite hard sl B |
1 B —the bike is still accelerating, but less hard D .
| C—The bike is now travelling at a constant speed of 75km/hr 5+ [A X
. D —The bike is slowing down at a constant rate !
E 0 1=0 2=O 3=0 4=0 S}O 6=0 7I(; :

1
1



Year 11 - Algebra...

Expanding and fac’consm@

What do | need to be able to
do?

Expand: multiply each term in the bracket by expression outside the bracket
Simplify: collect like terms

Factorise: reverse of expanding. Taking out a common factor

Quadratic: The highest power of the variable is squared e.g. x?

Expression: numbers, symbols and operators grouped together to show the
value of something, no equals sign

Equation: shows that two expressions are equal, it will have an equals sign =
Solve: find a numerical value that satisfies an equation

1 [l
1 [l
1 11
1 11
1 [}
1 [l
e Expand and simplify brackets n
. ¢ Factorise with single brackets |,
N Factorise quadratic expressions n
e Solve equations equal to 0 H
L Solve quadratic equations by '
! factorisation N

[l

| Expand and simplify with a single bracket o X
1
1 1
. Expand means ‘multiply out’ 5(3x + 4) Expand each of the brackets first and then E
X =Ex3+5x4 simplify !
| = Bx + 20 3A2x - I) - 4(3x - 2) !
1
! =bx-3-12%x+ 8 |
1
E You could also use a grid to expand the brackets = Ax+5 X
i x | 3x | +4 E
| |
1

Factorise into a single bracket

Factorise lezyz - 2Tz
3xzZ x ﬁxy -3z x 2 OO
sz("rxy -9) O

Factorise means put back
into brackets by taking
out a common factor

Expand binomials

(Bx - 3)(2x + ) Solve 9x% - 27x = O

i The highest common factor
Use the grid method 5 By -3 2g : I (% - 3) =
to expand brackets x| 102 |- Gx of 9x“ and 27x is 9x
— . x=0 x-3=0
+ ¥
Remember to simplify . +5X 3 X =0 X =3
the —6x and +5x = IOx® - &x + 5x - 3
= 10x% - x - 3 Solve x> + x —20 =0

We need 2 numbers
with a sum of +1
and a product of -20
+5 gnd

o O O
Another method

= Bx? + 9% + I0Ox + &

x+5=0 x-4=0
x=-5 X =4

Solve x% = 2x + |5

o (x+ B)Yx-4) = 0

Kearmnge
2 Before you can - 2% - -0
_ factorise and solve, - - =
- ISX + '9)( + G’ the equation must (X _ 5)()( +2) =
. be in the f
_D‘_’”f:@gm& Xt bt om0 x-5=0 x+2=0
L= + X =
TPy -5 x =2

__________________________________________________________________________ 1
e, TS m e T T T T T T T |
: Solve equatlons equal to zero Owve or lﬂ()‘H/\ O’F terms WDM[O{ l/]ﬁ\/@ ‘o :
' [3x+4= o |
1

1
—4 —4 2x+ D1 —x)|[=0 I
I Ix(x-3)=0 G+ - ) !
| 3x = —4 2x+1=0 1-x=0 |

1
! .3 -3 =0 x-3=0 -1 -1 +x |
T - 1
| -4 X =0 X = 3 2x = —1 x = :
! X =— +2 +2 .
1 3 -1 1

1 X =—

1 2 !




Year

What do | need to be able to

11 - Algeb

do?

. Solve linear equations
. Solve inequalities
. Form and solve equations and

inequalities in

. Change the subject formula
(Simple/known/complex)

context of shape

Inverse operation: the

ra...

Changing the subject

|

|

I

1

: Equation: shows that two expressions are equal, it will have an equals sign =
1 Solve: find a numerical value that satisfies an equation
: Inequality: an inequality compares two values showing if one is greater than,
: less than or equal to another

I Change: Rearrange the equation
|

1 Rearrange: Change the order

I

1

1

|

operation that reverses the action

Solve equations 3(Ax +4) =30 o
' ETEET 3(x+4)- 30
30 Expond the brackels
AnEnnEnne
30 ox + 1A= 30
: 2 17 Substitute to check your arewer
x]xx]x |_I B - . This caud be. regalive o a
0 = froction or decimal
x|x]x|:|x|t 6’(‘[5 n -3 OO
[ b - b X °

Chavge
the
Make XXX subject
the subject
Rearrange...

There are many ways in which a

look out for these keywords

rearranging question can be asked so

Solvng inequdities has the same method as

v -20'S smaler than - 18

!
!
Pl
| ——0 —e o—
e’qmtlong 1 : 3 -2 1 0 1 2 3 3-2-10 1 2 3 3i-2-10 1 2 L] 3i-2-10 1
N <1 <1 x>1 x=1
5(x+4)<3(x+2) Check (! B o | ,
Dx+20<3x+0 ' Both represent vaives less Both represent valves more
Xx+20<6 5(-6+4)<3(-8+a) ! then | then |
dve- 14 5[-4)43(-91 : : hneiudes the value |
x<-7 -A0<-18 '
Pl
Pl
1

Change the subject of formula

X=y+e

Rearrange to moke y the subject

Yy—>tz —> X

ye+— -Z «— X
Rearrangng can

h an equation (find x)
4x—-3=9

4-12

ES 4 =4

x=3
\

y=x-z

(sing nverse operations or fact

Valves less than or equad to
3 but ako more than - |

o—
-3-2-1 0 1 2 3 4
-1<x<3

| T rcces the neger vabes 0123 |

familes wil gude. you through
rearranging formulge

ako be checked by substitution

I a formula (make x the subect)
Xy—s=a

. icludes the. valte it sits dbove

(O Does NOT inclue. the vave. it
sits above

Form and solve equations and inequalities

*S *S
Yy=ats
=y =
X=a*s

Y

J

The steps are

the same for soling and rearranging

Rearranging s often needed when using y = mx + ¢

e Find the gradert of the line 2y -4x - 9

Moke y the subject first

y-4x+9 Gradent = 4= 2
2

|
|
1
:
Y I
|
|
1
|
|
1

from shape

The area of the trapezium is 25cm?.
Find x_

1
E(x+4) X 5 = 25cm?

5(x+4) =50
5x+20=250
5x =30
X = 6cm

Change the subject of complex formula

y=x*-a
Xt =y +a

X =+Jy+a

+a to both sides

Don't £orget the +
when you square

root both sides

Factorise to isclate the
ax - cx = ¥a - €)

2b

a—c

Divide by (a - c) to leave 'x on it's
own

X =



Year 11 - Algebra... e

Fuwnctlons

What do | need to be able to do? Keywords

Input: a number/variable to put into an expression/function
Output: the result of a function
Function: a relationship between two sets of numbers — the input and output

11

11

11
. . I I
*  Use function machines (R) H
¥
11
: : Inverse: the opposite function
x
11
11
11
11
11

1

|

|

|

i *  Use function notation
. * Work with composite
| functions (H)

| *  Work with inverse functions

| of another
I

1

(H)
Rearrange: change the subject.

Variable: A symbol or letter for an unknown value
Composite: A function made of other functions. The output of one is the input

. Function machines i
. Takes an input value, performs some operations and produces an output value. o :
I |
| — :
I 5 — — :
|

| INPUT x 3 + 4 OUTPUT ~3 —{ x9 |— |
I |
: x — . :
: . . :

|

|

I

i f(x)=3x+2

! Functions don’t always need to be f(x)
! The function f is defined in terms of the they can be given by any letter...

! variable x

! gx)=3x>—-x-7
' To work out the value of f substitute the

\ x value into 3x + 2

|

|

I

1

1

|

|

g(4) =3x42—-4-7
The input value is

’ =3x16—-4-7
e =32 +2 2 the outputis 8 =48-4-7
=8 o O =37

Composite functions
A combination of two or more functions to create a new function

fg(x) is the composite function that substitutes the function g(x) into the function of f(x)

fg(x)... means ‘do g first, then f
gf(x)... means ‘do f first, then g

f(x) =5x—-3 g(x)z%x+1
a) Whatis fg(4)? b) What is fg(x)?
1
g(4)=zx4+1 1
=3 fg(x)=5<5x+1>—3
5
f3)=5%x3-1 ==-x+5-3
2
=14 5
Therefore: fg(4) = 14 fg(x) = SX+2
'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::T
Inverse functions f‘l(x) - A function that performs the opposite process of the original function

“Really similar to changing the subject of formula”

RULES FOR FINDING THE INVERSE f '(x):
Find f~1(x) given f(x) =3x + 4
Step 1: Write out the function as y = ...

3;2 Z;x +4 Step 2: Swap the x and y
y—4=3x
y=4_ Step 3: Make y the subject
- x—4

|
=
o
&

I
|

Step 4: Instead of y= write f '(x) =



