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Year 10 — Foundation Knowledge Organiser Half Term 3

Key Topics and Vocabulary

Probability
Probability

Relative Frequency
Expected Outcomes
Exhaustive

Mutually Exclusive
Frequency Tree
Sample space diagram

Statistical measures

Frequency Table
Bar Chart

Types of Bar Chart
Pie Chart
Pictogram

Line Graph

Two Way Tables

Scatter graphs
Correlation

Causality

Positive Correlation
Negative Correlation
No Correlation
Strong Correlation
Weak Correlation
Scatter Graph

Line of Best Fit
Outlier

Topiosiil

Definition Tips

1. Coadinatas

Writtsn in pairs. The first term iz the x-
coordinate {movemsant across). The
second tarm iz the y-coordinate
{movemant up or down)

Example
t A{4,T)
oy E: {-6.-3)

5. Gradiant Tha gradisnt of 2 line iz how steep it is. Cndioni = &7 = 3
Gradient= Gradirns = V| =8
Changeiny Rise 1 LR |

Changeinx  Run

Tha gradisnt can be positive (zloping
upwands) of nazative {sloping downwands)

2. Midpoint of
aLinz

Nlsthod 1: add thex coordinates and
divide by 2, add the ¥ coordinates and
divide by 2

Method 2: Sketch the line and find the
values half way batweon the two x and two
wvaluas.

Find the midpoint barwemn (L, 1) =
(6,20

So, the midpoint iz {4,5)

& Finding the | Substitutein th= gradient {m)and pni.ll!l Find the aguation of tha lina with

Equationofa | (X¥) in © the squation ¥ = mx + ¢ and eradiant 4 passing through (2, 7).
Linzgivana solve forc.
point and a y=mx+¢
Eradiant T=4wi+s
c=-—1
y=4x-1

3. Linear

Graph

Straight lime zraph.

Ths genaral squation of 2 linsar zraph iz
y=mx+e

whatz m is the gradient andc is the ¥-
intercept.

Th= equation of 3 linssr graph can contain
an x-term, 2 v-term and anumber.

Evample:
Other
examples:
X=y

L oy=4

it o x=-2
y=2x—7
y+x=10
2y—4xr =12

7. Finding tha | Uz2ths two points to calculate the

Equationofa | gradient. Then repeat the method above
Lin= given two | wsing the gradient and sither of the points.
points

Find the aquation of tha lina paszing
through (6, 11) and (2,3)

11-3
m=—=2

4. Plotting
Linsar Graphs

Method 1: Tableof Values
Construct a tabla of values to calculate
opprdinates

Method 2: Gradient-Intercept Method
{uz2 when the aquation iz in the form
y=mx+¢)

1. Plots the y-intercapt

2. Uzing the pradisnt, plot 2 sacond podnt.
3. Dysw aline through the two points
plotted.

Mathod 3: Cover-Up Method {uz2 when
the aquatimn i in the femm ax + By = &)
1. Coverthe x term and solve the resulting
equation. Plot thiz on the x — gxis.

2. Cowertha y term and solve the resulting
aquation. Plot thiz on the y — axie.

3. Dysw aline through the two points
plotted.

x+dy=8

E. Pamllal I two lines are parallel, they will kavethe | Ate thalines y = Ix— 1 and Ty —
Linaz same gradient. Thavaluz ofmwillbathe | 6x+ 10 = Dparallal?

zzma for both linss.
Anzwar

F.z=srrangs the second sguation in to the
formy = mx +¢

2y—6x+ 10=0—=+y=3x-5

Sinca the two gradisnts s agusl (3],
the linez ars parallsl
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Year 10 — Foundation Knowledge Organiser Half Term 4

Key Vocabulary
Inequalities

Inequality

Inequality symbols
Inequalities on a Number
Line

Graphical Inequalities

Sketching graphs

Coordinates
Linear Graph
Quadratic Graph
Cubic Graph

Reciprocal Graph
Asymptote

Exponential Graph

Solving quadratic

equations
Quadratic
Factorising Quadratics

Difference of Two Squares
Quadratic Graph
Roots of a Quadratic

Topic'Skil Deefiniton. Tips Example
1. Queadraric A guadratic axprazsion iz of the form Examples of quadratic spezzions:
I!
axt+ bx+c 8xF —3x+7

whera o,b and ¢ a2 nembers, o = 0

Examples of non-gradeatic sxprassions:
Ix* -5y
Ox—1

1. Factorizing

When a guadrstic sxpraszion iz in the form
x* + bx + ¢ find the two rembers that add

FITET 0= T oE LT

iE {becauzs 5 and 1 add to give 7 and
to give b and mmldply to give c. multiply to ziva 107
F42x-8=(x+4)x—2)
{bacauze —4 and -2 add to give =2 and
multiply to give-E)
3. Diffarance | An expression ofthe fom a® — B° can ba x —IE=0x+E)Nx-5]
of Two factorizad to give(a + B)(a — B) 162 — 81 = (dx+9)(dx— 9}
Sguaraz
4. Solving Tzolste thex™ term and squars root both 2¥T =98
radratics zidsz. ¥ =49
(ax* =) Fzmembear thera will baa posifiveand a x=+7
negafive selution.
3. Solving Factorise and then solve= 0. ¥ —3x=0
CQrueadratics x(x—31=
(¥ +bx = x=0orx=3
0
§. Bolving Factorise the guadratic in the usual way. Solvax® +3x—10=0
radraticz by | Solve=10
Factorizsing Farctosiza: (x+ 51(x—21=0
fa=1) Ilaks= surs the equation = 0 bafore ¥=—5orx=2
factorizing.
7. Queadraric A ‘U-shaped curvas callad aparabola. v -5
Graph The aguation iz oftha form L1 !
y=ax®+ bx+ ¢, wharz g, bands as |
nemberz a = 0 A -
If o < 0, the parshola iz upside down. "\\ 17
8 Foot:ofa | Arcotizasolution. f
Guuadratic /_\
Th= roots of & quadratic ar= tha x- z
intercepts of the quadratic graph.
2 1 1 2 ) 1
i
4

Topic/Skill Deefinition Tips Example
1. Inagual ity An ipsguality zavs that two values are mot TE3
equal.
x=0
& F b means that 3 is pot aqual o b
2 Insguality | x = 2 mean:xis greater than 2 State tha intagars that zatizfe
symbolz x < 3 maams: x is less than 3 —l<x=4,
x = 1 mesn: x is greater than or equal fo
1 -1,0,1,2,5, 4
x = 6 mamz X is less than or equal to 6
3. Inagualitisz | Inagualitiaz can ba shown on a numbsar lina, —
ona Nuembar "1_|_|_|_|'_"F =0
Lins Orpen dircles a2 wsad for numbsrs that ars . . o Tz
less than or greater than (< or =) e
s4334012345 £g2
Closed circles sra usad for numbsars that &—0
ar= less than or equal or greater than or | ST rrrrrr*
equal (= o =) 843 21 ads —RExgd
Topic'Skill Definitdon Tips Example
1. Coordinat=z | Written in pairs. Tha first t2rm iz thax- t A{dT
coordinate {movemant across). The ooy B:{-6,-3)
second t2rm iz the y-coordinate .
{movemant up or down) !
.
2. Linsar Straight line graph. Example:
Graph Th=equation of 2 linsar zraph can contain . Other sxamples:
&n x-ferm, 2 y-ferm and anumber. 5 k| X=y
T y=4
" g x=-2
3 S y=2x—7
y+x=10
2y—4x =12
3. Quacdratic A 'U-shaped corvscalled aparabola. i b
Graph Tha aquation iz of tha form \ {
y=ax®+ bx+ ¢, whats g, b andc a=
nemberz @ = 0 b - Jr
If @ -« 0, the parsholaiz upside down. \__./,
4. Cubic Graph | The aguation iz of the fom y = ax™ + k&, §
whara k is an mumber. a=0 a=f
If @ = 0, the corve iz increasing. I/ l'\ |
If o < 0, the cores iz d ecreasing. ’J"l ‘\
/ |
5. Reeciprocal T]:aac_l;aﬁm:isacfttefm_r:i: whare A T
Grzh : ; = 1
is anumber and x # 0. \
Th= graph ha: asymptotes on the T-axis ‘\___
and y-axis. ___‘\l . -
1
!
&, Azvmptotz | Astraightline that 3 praph spproaches N

but mever touches.




Year 10 — Higher Knowledge Organiser Half Term 3

Key Topics and
Vocabulary

Statistical measures
Frequency Table

Bar Chart

Types of Bar Chart
Pie Chart

Pictogram

Line Graph

Two Way Tables

Numerical methods
Iteration
Iterative Method

Probability
Probability

Probability Notation

Theoretical
Probability

Relative Frequency
Expected Outcomes
Exhaustive

Mutually Exclusive
Frequency Tree
Sample space diagram

Topic'Skill Defimition. Tips Example
1. Frequency A racord of how often each value inazst w
Tabla of data occars.
1. BarChart Fl=pr=sents data as wartical blocks.
x — axisshows the type of dats .
¥ — oxis shows the frequency for sach .
typaof data .
Each bar should be the same width 4
Thara should b gaps betwesn sach bar 3
Femembear to label sach awiz.
3. Typaz of Compound Composite Bar Charts show B
Bar Chart data stacked on top of each other. .- I
Comparative Dual Ear Charts show data s Re
sidaby sida, 40 Ky
Londonll
30 e
om
20
il il I ‘
0™=Jan Feb Mar apr by
Mgrih
4. Pia Chart Tzad for showing how date bresls down ¥

imto itz constitusnt parts.

Whan drawing apis chart, divide 360° by
the total frequency. Thiz will tall vou how
many dagrsss to nzs for the fraquancy of
=ach catsgory.

F.emembear to label the category that sach
gactor in the pischert reprasents.

T
T’ i
- [
L
-
P . ¥

If thare are 40 people in a sureey, then
each parzom will ke worth 3804007
of the pia chart.

5. Pictogram

Tz2z pictures of svmbols to show the
value of tha data

A pictosram must have akey.

Flack ) oy
= - -

Red

p— = = 4 cars

&. Lin= Graph

A zraph that wzs: peints conmected by
straight limes to show how data chenges in
valueas,

Thiz can be usad for time series data,

which iz a ssriss of dats points spacad over
unifoem tima intervals in time ord er.

Others o oy =

"

7. Two Way
Tablaz

A tabls that organises data around two
categories.

Fill put the infoemation step by stap uing
tha information given.

Mlska sura all the totals add up for a1l
oolemns and rows.

Topic/8kill

Definition/Tips

Example

1. Tteration

The actof repeating a process overand
overagain, often withthe aim of
approximating a desiredresult more
closely.

Recursive Notation: x,,; = /32, + 6

xy =4
X =3 K4 +6=4242640...
%y =4/ 3% 4,242640.. +6
= 4357576 ...

2. Tterative
Method

To create aniterative formmia, rearrange
an equation with more than onex temmto
make one of the x terms the subject.

Youwill be given the first valueto
substitute in, often called x4.

Keep substituting in your previous
answer until your answers are the same to
acertain degree of accuracy. Thisis called
convergingto a limit.

Use the "ANS’ button onyour calculatorto
keep substituting in the previous answer.

Use aniterative forrmila to find the
positiveroot of % —3xr — 6 =0to 3
decimal places.

i =4

Answer:
¥?=3+6
x=43x+6
Soxpyy =4 3, + 6

=4

X =43 X4 +6=4242640..
vy =VIX 428640 7 6
=4.357576 ...

Keep repeating. ..

x, = 4372068.. = 4372 (3dp)
xp = 4372208 ... = 4372 (3dp)

So answeris x = 4.372 (3dp)

[ Tapc Skl DT Ti Frample
%m:m: of something T
Tappesing @ .- ﬁ
Iz axperexeed a5 a member hetwean = ! 3 !
{impeszible) and 1 {certain) =) iJJJ.J

Can be exprezeed as a faction, decimal,
percemiage of i wonds (Hiety, mobiedy,
ayen chance e

A} refers 1o e probabuliny that svem A
will ecer.

T Red [rneex) reders 1o the peotabiny |
of picking a Rad Crosen from a pads of
cands

Kumber o] Farourable Dwicomes
Total Number of Possible Dutromer

Protabiify of sollinga ¥ oo d BF &
zided din =E-

Kumber 0] Swccessy ol 7 rials
Total Number of Trials

A oo s Tepped J0 tmes and haodi oo
Taik 19 times

The selative Frequency of getiing Taik




Year 10 — Higher Knowledge Organiser Half Term 4

Key Topics and Vocabulary

Further equations and graphs
Coordinates

Linear Graph

Quadratic Graph

Cubic Graph

Reciprocal Graph

Asymptote

Exponential Graph

y=sinx, y=cosx, y=tanx, f(x)+a

flx+a), ~f(x), f(=x)

Circle theorems

Angles in a semi-circle have a
right angle at the circumference.

Opposite angles in a cyclic
quadrilateral add up to 180°.

The angle at the centre is twice
the angle at the circumference.

Angles in the same segment are
equal.

A tangent is perpendicular to the
radius at the point of contact.

Tangents from an external point
at equal in length.

Alternate Segment Theorem

Equation of a circle

Equation of a Circle
Tangent
Gradient

TopicSkil | Defmition/Tims Example Topic'Skill | Definition/Tips ] Example
1. Cocainai=s | Wiitten n pain. The fintiem s BT ; AT Cixcla Angles in a senri-circle have a right angle ST
coordinate {movemant acrosy). The e B:{-6,-3) Theoram 1 atthe circu miference. fi J-:,II
second tarm iz the y-coordinate of Y Sy { ! -~
{movemant up ordows) 1 .-‘/i -\-‘:} fo" |
et 1 I '{\ Vi
*x I.r'I .-"'-' l S
Y / y=140°
e x = 180— 90— 38= 52°
1. Linaar Straightline zraph. Exampie Circle Opposite angles in a cyclic quadrilateral o
Grph The equation of alinsar graph cam contsin Other examples: | | Thaogem 2 edd up to 150°. /f R
an x-term, 3 y-term and amumber. =y — | r"' Ly \
A y=4 |I .l'r d i .i
Ly x=—2 - y ":/"I
voy=2x-7 o \%_‘ .
y+x=10 T ~ :-,JC
2y—4x=12 x=180—83=97"
3. CQruadeatic A Tshaped cervz called aparabola. L s, - - - y=180—92= 8587
Graph The squation iz of tha form | Cigcla The nng,le af the centre i twice the angle - .,
y=ax®+ bx+ ¢ whemg, bandc am X Theorem 3 at the droumference. // / \‘I
nembserz, @ = 0. b - - f /
If & < 0, the parsholaiz upside down. L EEE |\;’( )
T ) ]
4. Cubic Graph | The sguation iz of the fom y = ax™ + k, j
wherz k is an number. a=0 a<i _ . ':"'
If @ >0, the curveis increasing, ! Vo ¥=104=2=52
If o < 0, the cures iz decreasing. ’}'l ‘\
ﬂ\ Circla
;/ Theor=m 4
i | Y
5. Reciprocal | The aquation iz of the fom ¥ = ;1: whars 4
Gry it anumber and x = 0.
Ths graph has asympiotes on the x-axis \-.__'_' .
and y-xis. ___\‘ : -
I| Circla A tangentis perpendicular to the radins
£, Asymptote | Astraight line that a sraph approaches T flbeoc aiiepom toficombuct
but mever touches. . /\
. i :\‘-—/
TopicSKIl Defmition Tips Fxample g;:idi . '_l'a.lngeuufmm an external point at equal
1.Equation of | The aquation of a circle, centre (0,0), n Sl in length.
a Circle radius r, is:
-
x4 y: = <
x*+y*=25 =
2. Tangent A straicht line that touchesa circls at Circle -
Theor=m

exactly one point, never entering the
circle’s interior.

A radius is perpendicular to a tangent at
the point of contact.




Below are a series of gquestions.
Use these to apply your knowle dge and practice.

Wihat i3 the same and what & differert sbout the points
with coondirates (a, 0) and (=a. 0)7
Wiy e coorcenates (o, 0) and (0. a) défeent?

I

KNOWLEDGE
FROGRESS

Scatter graphs

Statistical Measures

Probability

L Wiy do the oeder of e number inac et

|5 it possile (eg) to have 39 prople in farmdy? What
wonld b o Batter aerage 80 Lie?

Ble|o [« |o |[w|e|[w]n|[-

What maskes events oqually Buly io ocow?

I o] reight nain, o gl moel, e Ehald drvinnil ipudlly
Mooty

How can you draw a 200° angle using a 180° protractor?

List all of the inleger values thal salisfy each inegquality.
a)-1<n<3 by1sn<4 c)-Tans-3

|

izt vy PS5 1 DOASED 00 & Guadinais BOLalon I
Ferve T Cary a0 duasdeatec ascpusalion Farve mone Than 2 rooli?
O ety ?

Fuwmullﬂldmﬂmraﬂum“mmLu
if | hasd pliotted it mcomectly™

Angles

Inegualities

Sohlving quadratic equations

Sketching graphs

Quadratic graphs

L e [ #ox
Eva substitutes x = 3 into each expression.

Jack substitutes x = —3 into each expression.

Jack thinks that he will get the same answers as Eva each time.

Do you agree with Jack? Justify your answer.




Below are a series of gnestions.
Use these to apply your knowle dge and practice.

By it perksibbe (2.2) %0 harew 55 poogle in lamdy? Whan
waoild be & better swerage 1o use?

Maths Maths I
KNOWLEDGE

PROGRESS

Murnerical Methods

Statistical measures

Probability

Circle Theorem s
Equation of a circle
Further equations of graphs

‘What rakes events egually bkely 1o oooe?

H i (g ) rrighit rain, or might not, ane thase events equally
oty ?

Wiork out tha sire of the anghes marked with lethers.

Whal's tha same o what's different about sobang an
wqualion or an inecuality T

| Mot sy saduteces doss an by b ?

‘What units are Lsed 10 measue volome?
Wt &5 the d Herence betwesn o cube and & cuboid?

Blo o[~ [; |w]e|w]n]-

The enn diagram shoras: —_—
§ = [integers from 1 1o 10} LT T
A [puime numbars) o . ._..- y Y i "'..
B = {odd numbers) | 5 |

=
o S

Use & sienilar approsch to shosw that:
The prabability of a number being prime, ghven that it's odd is 3

i,
| :' Yool Hiors: dho e two Vern
NN S diagrama help 1o show the
...... by of & bt baing
odd, gheen it's prime
Caloulate this probability
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