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Year 10 — Foundation Knowledge Organiser Half Term 5

Key Topics and Vocabulary

Simultaneous equations
Simultaneous Equations
Variable

Coefficient

Solving Simultaneous
Equations (by Elimination)
Solving Simultaneous
Equations (by Substitution)
Solving Simultaneous
Equations (Graphically)
Solving Linear and Quadratic
Simultaneous Equations

Algebra and graphs
Coordinates

Linear Graph
Quadratic Graph
Cubic Graph
Reciprocal Graph
Asymptote

Calculating with percentages

Increase or Decrease by a
Percentage

Percentage Multiplier
Reverse Percentage
Simple Interest

Topic'Skill Deefinition Tips Example
1. A zat of two o more equations, sach xFy=7
Simultaneous | involving two or more variables (lstters). 3x—y=8
Th= solutions to simultnsous squations xr=3
satisfy both /sl of the equations. ¥y=1
2, Varishla A symbol, vaually aletter, which In tha squationx + 2 = & xizthe
represents 8 number which iz usually variabla.
unkmowm.
3. Cosfficiant | Anumberusad to multiply avariable. bz
It iz the number thar comas bafor'in font | 64z the coafficiant
ofa lattar. Z iz the varighbla
4. Solving 1. Balance the coefficients of onz of tha Sx¥Iy=79
Simultansous | varishlas, ix+3y=16
Equations (by | 2. Eliminate thiz varisbls by adding or Multiply tha first aguation by 2.
Elimination) subtracting the equations {Same Sign
Subtract, Different Sizn Add) i0x+4y=18
3. Solve tha linear squation you g2t using 1x+3y=16
the other variahla. Same Sign Subtract {~10% on both)
4. Substimte the valus vou fornd back into y=2
ona of the provious squations.
5. Solve the sguation wou gst. Substitte y = 2 in to squation
8. Check that the two values you got satisfy
both of th erigiral aquations. Sx+2x2=9
Ex+4=9%9
Sx=5
xr=1
Solution x =1,y =2
5. Bolving 1. Rearrange on= of the sguations into the y—Ix=
Simultapsons | oy == 00X =im Ix+4y=1
Eguations (bv | 2. Substifute the right-hand sids ofthe
Substitution) | resmangad ageation inte the otheraquation. | Resmangs: ¥ —2x=3 +y=2x+3
3. Expand and solve thiz aquation.
4. Subsiitute the valuzino they =.. or Substitbe: 3x+4(2x+3)=1
X =..aquation
5. Check that the two values you got Solve:3x+8x+12=1
zatizfyr both of the criginsl aquations. 11x=-11
x=-1
Substitule: y = 2xX —1+ 3
¥=1
Selwiomw x = —Ly=1
&. Solving Diraw the graphs of the two sguations.
Simultamaguz
Equation: Tha solutions will bz where the lines
(Graphically) | meet.

Tha zelution can ba writtan 2z &
conrdinate.

y=b—-xmdy=2x—1.

Thay mast at the point with coordinates
23 ot mewar by =2andy =3

Calculator: Find the p 1tipli
and multiply.

500+ 100=600

Dacragsa 800 by 17% (Calc):

Topic/Skil Drefinition Tips Example
1. Coordinates | Writtsn in pairy. The first teem iz tha x- i AdT)
coordinate (movemant across). The 3 ey B:{-5,-3)
second t=rm iz the y-coordinate af
(movemsant up or down) |
;a f
T Tine= Straight line 2ok, ————
Graph Tha equation of alinesr sraph can contsin . Other examples:
=m x-term, 3 y-term snd anumber. | x=y
| y=1
i om r=- 2
PO oy =2x—7
y+x=10
k! 2y—4x =12
3. Qreadrati A 'Ushaped’ cerve cslled aparabola. i S
Graph Thaaguation iz of the form | |
y=ax’+ bx+ ¢, wharag, b andr am \
nomberz a = 0 b R
If o < 0, the parsbolaiz upside down. \\ A
4. Cubic Graph | The aquation iz of the fom ¥ = ax™ + &k, i}
wherz k is an number. a0 a=0
If @ = 0, the curve iz increasing, | \
If o < 0, the curve iz decreasing. "\
/ 1\
3. Reaciprocal 'I']'.a-x_taﬂm:isotfﬂ:afm_r:i: wharz 4 )
Grph ; ) = 1
is anumber mmd x = 0. \
The graph has ayymptotes on the x-axis \.__'_'
and y-axis. =— _\I i o
|
|
& Asymptotz | Astraighfline that 3 zraph approaches i
but mever touches. .
; i -
Topic'Skill Definition/ Tips
1.Increasz or | Non<calculstor: Find the percentage and
Dacreas2 bya | add orsubtract it from the original
Percantage amount.

2. Percantaze
Multiplier

The number you multiply a quantity by to | Tha multiplier for incraasing by 12% s

increase or decrease it by 3 percentage.

The multiplier for dacreasing by 12%is
0.88

Tha multiplier for increasing by 100%
is2.




Year 10 — Foundation Knowledge Organiser Half Term 6

Key Vocabulary

Measures

Metric System

Imperial System

Metric and Imperial Units
Speed, Distance, Time
Density, Mass, Volume
Pressure, Force, Area

Direct and inverse
proportion

Direct Proportion

Inverse Proportion
Using proportionality
formulae

Direct Proportion with
powers

Inverse Proportion with
powers

Topic/Skill Definition/Tips Example

1. Direct If two quantities are in direct proportion, as v

Proportion one increases, the other increases by the ) I = ke
same percentage. -
If y is directly proportional to x, this can be I
written as y < x x*
An equation of the form y = kx represents
direct proportion, where k is the constant M
of proportionality.

2. Inverse If two quantities are inversely proportional, va

Proportion as one increases, the other decreases by

the same percentage.

If y is inverselv proportional to x, this can
. 1
be written as y o =
x

. k
An equation of the form y = - represents
x

inverse proportion.

Topic'5kill Definition. Tips FExample
1. Matric A svrtem of messures bassd on: 1kilometres = 1000 mstres
Bvztem 1 mstrs = 100 centimstres
- themetre forlangth 1 centimetre = LOmillimstres
- thekilogram formass
- thez=cond for tims 1 kilogrem = 1000 grams
Length: mm, cm, m km
Messy: me, g kg
Volume: ml cL 1
2. Imparial Aczvrtem of waizhts and messurss 1ib= 16 quncss
Svatam ofizinally devaloped in England, wsually 1 foot = 12 inchss
bazad on human gquantitias 1 gallon = 8 pints
Length: inch, foot, vard, miles
Mlass: Ib, ounce, stone
Violume: pint. gallon
S Metricand | Uzathe unitary method to convart B milss & B kilomstrss
Imperial Unitz | betwesn metric and imperial undts. 1 gallon 4.5 litres
2.2 pounds ¥ 1 kilogrem
1 inch = 1.5 rentimstrss
4. Spaad, Speed = Distance =~ Time Spasd = 4mph

Iy =1.ar.c.=_ Tima

Divtamce = Speed x Time
Time= Distance - Spead

YAk

Remombeor the commact umits.

Timsa= 2 hou:

Find the Diztanca.

D=5xT=4x2=08miss

5. Damazity, Dremsity = Mass = Volume Damazity = Bkz'm*
Nlz=z, Violume | Mass = Density x Volume Iz = 20008
Volume = Aass = Density
Find the Volumes.
F=M<D=2<82 =025m
W L
1] W
F.emember the comact umits.
8. Prazzugs, Fressure = Force + Area Prozzuge =10 Pascals
Fogoa, Arsa Force = Pressure x Area Ag=a = Som?
Area = Force + Pressure
Find the Foooa
F=PrA=10x6=60N
Remembear the cofract umits.
7. Diztange- Youcan find the speed from the sradient
TimeGraphs | of the line (Distance + Tims)

Tha ste=par the lins, the quicker the spaad.
Aborizontal line means the object iz not
moving {stationary).




Year 10 — Higher Knowledge Organiser Half Term 5

Key Topics and Vocabulary

Direct and inverse proportion
Direct Proportion

Inverse Proportion

Using proportionality formulae
Direct Proportion with powers

Inverse Proportion with
powers

Calculating with percentages

Increase or Decrease by a
Percentage

Percentage Multiplier
Reverse Percentage
Simple Interest

Simultaneous equations
Simultaneous Equations
Variable

Coefficient

Solving Simultaneous
Equations (by Elimination)
Solving Simultaneous
Equations (by Substitution)
Solving Simultaneous
Equations (Graphically)
Solving Linear and Quadratic
Simultaneous Equations

Inequalites

Inequality

Inequality symbols
Inequalities on a Number Line
Graphical Inequalities
Quadratic Inequalities

Set Notation

1. Drirect
Proportion

Iftwo guantitiss arz in diract propostion, as
one increases, the other increases by the
same percentage.

If v is diractly proportional to x, this can be
written asy o x

An aquation of the form ¥ = kx reprasants
dirzct proportion, wherz k is the constant
of proportionality.

i

V=KX

2. Inverss
Propostion

Iftwo guantitiss ars inverssly propertional,
as one increases, th: other decreases by
the same percentage.

If y is imversaly proportional tox, this can

. 1
be written as ¥ % -
x

- c . k
An equation of the form y = - represents
x
inverse proportion

3. Using
proportionality
formulas

Direct: y =kxory ®x
k 1
Inverse: y = eryos

1. Solve to find k usingthe pair of valuas
in the quastion.

2. Rewrite the equation usingths k vou
havejust found.

1. Substitute the other given value from
the quastion in to the equation to find the
missing valoe.

p

Whenp=12

is dirsctly proportionalto g.
a=4.

Find p wheng=20.

1

.p=kg

1Z=kx4
sok=3

-

3

2.p=13q

.p=3x20=60,s0p=60

4. Diract
Proportion
with powers

Graphs showing direct proportion can bs
written in the form y = kx™

Diiract proportion graphs will always start
at the origin.

Dnrect Proportion Graphs

/

5. Inverse
Proportion
with powers

Graphs showing inverse proportion can be
written in the form y = :—E‘

Inverse proportion graphswill never start at
the origin.

Inverse Propostion Graphs |

Topic'Skil Definition Tips Example
1. A z=t of two or more equations, sach xty=
Simultansous | involving two or more variables {lsttses). 3x—y=
The solutions to simultEnson: sguations x=3
safisfy both /2l of the equations. y=1
2. Variahla A symbol, usually a letter, which In the aquatonx + 2 =5, x iz the
represents 8 mumber which iz pzually varighla.
unlmonm.
3. Cosfficisnt | A mumberuzzd to nmltiply avariable. fz
Ii iz the pumber that comes bafore/in front | 6 s the cozfficiant
ofa latter. z iz tha varighla
4. Solving 1. Balance tha coefficients of ona of the Ex+Iy=9
Simultansous | varishles. 10x+3y=16
Eguations {by | 2. Eliminate fhis variable by adding or Multiply tha firzt aguation by 2.
Elimination) | subtracting ths squations (Same Sign
Subtract, Different Sign Add) i0x+4y=18
3. Solve the linsar sgeation you 2=t using ix+3y=16
tha othar varighlz, Sama Sign Subtract (~10% on both)
4. Substitwte the vales vou found back ino y=1
ona of the previous squations.
5. Solve the equation you gat. Substituta y = 2 in to aquation
. Check that the two valess vou get satisfy
both of the origina aquarions. Ex+2mi=9
5. Bolving 1. Rearrange on= of the equations into the
Simultansor: | form ¥ =.. 01X =.a
Eguationz {by | 1. Substitate the right-hand sids of the
Substitution) | resmangad aguation into the other squation, | Resmange: y—2x=3 <y =12x+3
3. Expand and solve this squation.
4. Subsitute te valusinm tey = o1 Substitute: 3x+4(2x+ 3)=1
¥ =.. oquation
5. Check that the two values you gat Solve: 3x+8x+ 12=1
zatizfy both of the original equations. 1ix=-11
x=-1
Substitua: y=2x—1+3
¥=1
Selmiomx=—Ly=1
7. Exponantis] | The aguation is of the fom ¥ = &, whate
Grzph 5 i3 anembercalled fis base.
If m =1 the graph imcresses.
If0 < @ < 1, the graph d ecreases.
The graph has an asymptote which iz the
X-A.
E.y=sinx Es=y Coordinatos: il ok ol ys me
(0,03, (90,1),(180.0), (270,—1},(360,0f
=t
¥ iz paver mode than 1 of lass than -1. i =~ b -
Pattem rapaats avery 3607 1
SLy=CDSXK Ezy Coordinatas: e
(0,1}, (90,0],(180,—1),(270,0).(360,1
— b —t——4
¥ iz never moge than 1 or lazs than -1. 5, o ot
Partem rapests avery 3607,
10.y =@nx | Ksr Coordinatas: TR 7T T

(0,0), (45,1),(135,—1),(180,0],
(225,1),(315,—11,(360,0)

Asympfotes at x = 90 and x = 270

Pattem repaats avery 360°.

[~ g ey

b L ow s e




Year 10 — Higher Knowledge Organiser Half Term 6

Key Topics and Vocabulary

Sine and Cosine rules

Exact Values for Angles in
Trigonometry

Sine Rule
Cosine Rule

Topic'Skill Definition Tips Example
1. Exact 0= | 30 | 450 | 60° | me
Waluas for sim | O L IEEEEE -
Anglszin 7 EREE
Trigemomatry | Moy [ 1 Jal vz Lo
z z 2
s [0 | 1|1 | v3|— B
43
2. BinaFuls Uz2 with mom right angle trisngles.

Uz when the guestion imvolves 2 sides
and I angles.

Formizzing zida:
o b

sind  sin B

For mizzing angls:
sind _ sin B
a b

Ther= iz an ambizmous casve (whas thers
a2 twio potantial answars)

i

(LS

i fcmr

45"
4= C

To find the two anzles, wes sine to find ona
amd then subtract your answer from 150
to find the other anawear.

x 5.2

SnF5  <ind6
_52xsin85__
=~ cindg ™
NG
&
|".l'.lu"
g \
S e

[ il 2Am

siuﬂ_si'rJEE

19 Z4
_ g_:l.?:-:;i'rJEE_D?Eg
SIng = 24 = L

g = gin~*(0.789) = 52.1°

3. Cosina Fula

Tz with non right angle triangles.
Uza when the guestion involves 3 sides
and 1 angle.

Fof mizsing sida:

a® = b +c* — 2borosd
Formizzing angla:
b*+c* —at

A=
cos 2B

P94 TE -2 x%6xT.E
¥ 00s B5)
= 1L.E8
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IBehwma series of gunestions.

Uee these to apply your knowle dge and practice.

Coudd | subshitute for ¥7 How could | do this?

Conadd | substibute for y? Do | need bo rearange the bnear
wcasation firgl, Hiow oould | do this?

What Fratunes of & graph help ua fa dheniify it eguation?
Wiech typees of graphs do you find easier 1o idenbly?

|
]

Blw [ [~ [o [ |&]w |

What do the numbers in the column vector represent ¥
Haow dio you know which direction thay raprasent?

Wirath anp B rrond! Commrnonly vied pertentaged? What

Herwa i Ll decimal 1o a Iraction?
femctions e they equivalend io? o i

Whad i the difference betwesn derect and mverse
frsgade s ?

I v varsbles are inversely proporionasl, shail happeres o
thae v of o varusble  the othes i rultipled by aT

What is. the difference between mass snd voluma T

Wby ot thee dendity of & rread Ly 10 e cferent fom fe
derity of o gaaT
ﬁhmwwmq-ﬁy{qﬂ# I-g{ﬂh'f'?

KMNOWLEDGE
PROGRESS

=

Simultaneous Equations

Algebra and graphs

ectors

Calculating with percentages

Direct and indirect proportion

Mezsures

T is inversely proportional to the cube of 5.
Whenr =8,5=5

O show that whenr =64, 5 = 2.5

Give as exact answers in simplest form.
& Work out r when s = 8

L Work out the value of s when r = 10




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

Coudd | substitute for ¥7 How coidd | do this?

Condd | substiute for y7 Do | need bo rearange the bneas
wation firsl, How ool | do this?

‘Wtich are the most commonly used percentages? What

: How can you comwer! any decimal o a fraction?
Iractiorn are they eguealent 107

Blw (o [« o [w|&]w

Wt i s diffananc batwistn dhnect Bnd imaerss
proporton?

17 ey bk e il Basly’ roparticesl, whal happid 1o
ot vl of o variabie if the other i madtiphed by a®

Wihen talling about the pogulaton of the LK, would you
ond to the Feangst Pundned, thissand o mallon? 'What
ahaout e populston of Leeds?

Wty do we mound numbens?

Whats the e and whats dffenl sbout wobang an
BOUBtON OF &N irsguality ¥
Hivar sy saolutions does. &n inecuality ha ¥

Fow o we e when 10 use the sre nse?
o dho wae knose wheen 10 use the cosine rule?

KNOWLEDGE
PROGRESS

Simultaneous Equations

=

Calculating with percentages

Direct and Indirect Proportion
Reounding

Inequalities
Sine and Cosine Rules

U 3 similar approsch to shovw that:
The prabability of a rumber being prime, ghven that t's odd is >

' |
[ e dan : M ————— 7 ) |
£ = [istegery from 1 50 10} a - s :
A [prime aursbars ) o 4 N 1. :
B = jodd numbers) :- s | !
0 M |
= ——— _ .
i ™, P

( Iﬁ; | [ Yo Mo dho e T Werin :

o | NN S| disgrama bedpto show the
-y M S s |
add, gheen it's prima T I
Catoulate this probabiliy |
|
|
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