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Highsted Knowledge Organiser

Maths
Year 9 Brackets
What | need to know Key Vocabulary
e Multiply out single brackets and collect like terms
e Factorise into single brackets Single brackets, double
e Multiply out two brackets including the difference of two brackets, quadratics,
squares expand, factorise,

e Factorise quadratic expressions coefficient
e Factorise quadratic expressions where coefficient of x?>1

Student reference point

Muttiply single brackets 3 (2x + 4) | Factorise into a singe bracket 8 + 4
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Factorising Double Brackets

| Factorise the following quadratic
expression into double brackets.
x?+9x + 18
=(x +6)(x + 3)
Write a list of

factor pairs of the
constant term.
|

You can put these
in either bracket!

Why must the
factor pair be... ?
positive X positive
negative X negative

Choose the pair that -
add to make “+9”.

Challenge question

Seventy pupils (37 boys and 33 girls) are divided into two groups, with 40 pupils in Group 1 and 30
pupils in Group 2.

What is the difference between the number of boys in Group 1 and the number of girls in Group
2?

Suggested reading

https://youtu.be/ZJAlgz4XovY (Corbettmaths Expanding Brackets)
https://youtu.be/434T2SsiTrU (Corbettmaths Expanding Double Brackets)
https://youtu.be/UrQOJrsRv9il (Corbettmaths Factorising Brackets)
https://youtu.be/X-djBcWVizM (Corbettmaths Factorising Double Brackets)
https://youtu.be/8lejlzdWV58 (Corbettmaths Factorising Harder Double Brackets)
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Maths
Year 9 Fractions, Decimals and Percentages

What | need to know Key Vocabulary
® Review four rules for fractions including BIDMAS
® Converting factions and recurring decimals BIDMAS, Fraction,
® Review calculating percentages including percentage changes decimal, percentage,
® Understand the effect of a repeated percentage change recurring decimal, simple
® Use index notation when repeating a percentage change interest, compound
® (Calculate an original amount given the final amount and the % interest, original amount,

increase or decrease reciprocal, estimate,
® Understand the effect of multiplying or dividing by numbers between | significant figures

Oand1

® Understand and calculate the reciprocal of a number
e Round to a number of significant figures and estimate the answer to

calculations
Student reference point
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Ths dko out of : ! 1407 of my number |
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. = |
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| l loga o : T (1007) Ongnal Nomber (1007 !
I Be, careful of recurmn 3 I F A |
 careful of recurmg decimals | [aTal4]4[4[a]4[4[a]4] [clelelolelelelolclelelolole] |
: % — Convert to a decimal €9 1 -03333333 : : e afefa]a]e]e]e]s] |
3 -0.3 84 |
‘ e I
: “‘;‘:"‘ b the e Na « 100comets toa The dol dooie (e 3 : I Try to scaie down to 107 o WO/ - 8 |
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e T T T a oo 07-6 |
—————————————————————————————— 7l o 100/ - 60 |

: Simpke Interest o 300 l

| For each year of nvestment the interest remans the same
|
|

Principal amount xInterest Rate x Years

| |

I |
| 100 : I 3xtl =1 Reciprocals for duson :
| Prrcipal amownt s the amount invested i the account | : | i3 | “ LT SN e
| eg hvest £100 at 30/ simple interest for 4 years | I—+—+— = 4 ) ges the |
I 100 x30 x4 — 1z | ThS dccot eamed £120 nierest 0 | : 33 3 | 5x 4 =204 :
— :goz == ::(itiu;iygithéggvggg:::: ; :1 :2:; :W:m I I The recprocal of 315 3 and vee versa I
I WW 1 lF: i ————————————— i ——— :I
|_"‘MCO terest %0 | Estimate the cakculation  Round to Isignificant figure to estimate I
| hterest is added to the current value of nvestment at the 250 -

| end of edch year so the next year's interest is greater

200 4.2+67 =~4+71 = Il This is an overestimate because the 67 was rounded up more.

The equdl sign changes to show it is an estimation

|
|
| :
| 100 | 2l4x3.1 ~20x3 =60 Ths s derestimate because both vaes were ronded down
| eg Ivest £100 at 30/ compound interest for 4 years . |
: 0 | L is good to check al cakuations with an estimate n dl aspects of maths — t

| | helps you identify caculation errors

|

100 x 1.3* = £285.61 This account has £285.61 in totd

|

|

|

|

|

Principal amount x Multiplier#ars 150 |
|

|

|

d the end of the 4 years 0o T2 5 4 :

Challenge question

In Miss Quaffley's class, the girls make up more than 45% of the pupils, but less than 50%.
What is the smallest possible number of girls in her class?

Suggested reading

https://youtu.be/Q2gRASOSfEQ (Corbettmaths Percentage Change)
https://youtu.be/FBCs95Co oU (Corbettmaths Compound Interest)
https://youtu.be/aG5zkrCiQpM (Corbettmaths Reverse Percentages)
https://youtu.be/eU7gknXw6U4 (Corbettmaths Reciprocals)
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Maths

Year 9 Measures, Perimeter, Area and Volume

What | need to know

[ )

e Solve problems involving compound measures, e.g. speed and
density.

e Calculate the length of an arc

e Calculate the area of a sector

e Calculate the volume of a cylinder

e Calculate the surface area of a cylinder

Convert between metric units for area and volume

Key Vocabulary

surface area

Metric units, area, volume,
compound measures, arc,
sector, cylinder, volume,

Student reference point

Vom Vobrme  the 3D spece t takes up —ako |

known as capacty if usng lquids to fill the
space
Counting cubes
1 Some 3D shape volumes can be

1] cacubated by comting the number of

cubes that it reide the shape

6x7 g

Fontandpy7 | & {

ok gx7 [ 2 :
L7 Twad Bx6| &
L7 Botom 2x6 ) &

[ Cubes/ Cuboids = base x width x height ]

Re
For other shapes = not dl the sdes
are. the same, so cakulate the
ndidualy

| SUffm areg - m The area of the circk
/ T X radus?

_____________________'I

:

member mutipication § commutative

( Converting Units \
bem | 9em? - 30cm  900cm?

30cm

3em

If the length increases by a scale
factor k, the area increases by
this squared, i.e. k?

Convert 5m? to cm?

1m =100cm
1002 = 10,000

5 x 10,000 = 50,000cm?

\ Multiply by the original

Steps:

Find the conversion scale factor

—

Square it

Speed, Distance, Time

distance
speed = ——
time
) distance
time = ———
speed
distance = speed X time

|
|
. |
| - [Crcumference The wicth of the face s the. | Prisms and cyinders
I same as the crcumference | 1 Oross section = area cross section x height
| -~ 7 x dameter x heigt |
| | L Helght con aiko be descrbed s depth
b  — — — —
| r—-————"—"—"—"—"—"———=
| 2 x 7 X radus? + 7z x diameter X height : | Oress —square wts (e and vobmes can be. |
| | Volmes — cube units kft nterms of pi
o e
FmF—————————— e e —
| Remermber an arc s part of the circumference | /
| —Ieng_ Creumference of the wioe circk = td = X 9 = 9 |
|
\ 240
: ' fqo" | 9 360 X 91 |
I % [ Orc length = = Xcircumference ] |
v 360 2
| "X 9m z6m |
| Perimeter |
| Penmeter & the length around the cutside of the shape |
| The ncices the arc kength and the. radi that encioses the shupe |
|
: [Perm\er-%xcvwmfmru+lfJ “6mr+9 |
e o — ———— i — — — j|
IQ S octor area | Re ;un;er:se;:r?pa? o;c;k _________ |
| tor area Orea of the whoke crck = Tr2 = m X 6% = 36 |
e |
120
| /12003 P =—Xx36m |
LTy Sector area = —= X area of cick 360 |
| e -~ x36m -12m |
| |
e |

Challenge question

In the diagram, six circles of equal size touch adjacent circles and the sides of the

large rectangle.

Each of the corners of the small rectangle is the centre of one of the large circles.

The perimeter of the small rectangle is 60cm.
What is the perimeter of the large rectangle?
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Suggested reading

https://youtu.be/XGhc 4ilUko (Corbettmaths Arc length)

https://youtu.be/imFw7xZNZ | (Corbettmaths Area of a sector)

https://youtu.be/n0t3x-I5d5A (Corbettmaths Surface area of a cylinder)
https://youtu.be/EXALFZ3mPQY (Corbettmaths Volume of a cylinder)
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Maths
Year 9 Simultaneous Equations

What | need to know Key Vocabulary
e Solve a pair of simultaneous equations by eliminating one

variable including multiplying one or both equation(s) Simultaneous equations,
e Solve a pair of simultaneous equations by the method of eliminating, substituting,

substitution graphically, intersect, solve,
e Understand that an equation can be represented graphically linear, non-linear

e Recognise that the point at which the graphs of 2 equations
intersect gives the solution of the 2 equations
e Solve simultaneous equations graphically where one is non

linear
Student reference point
[T ———————————————————= e -———= e —
Sobe graphical ! 1| Solve by subtraction
e (v-x ] oo || [ 3+2y=18 OO ® -18
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| the x and y sobtion for both y [ 22 =2
: equations ! I: I x=4 //
| I

|

|

|

|

=10
8
|
: \ |: x| x x+2y=10 DA -
The solution that satisfies both \ I 4)+2y=10
_e uatnons!s_ || x=4 —4 2y=674 x =4
_x_Zmdy—4 ; , ; I y=3 =2 +2 Y =3
Al y=3
oo o—o——=—=—=—=—==7 Pagegiegdngedgegeling g gy g gl sy ey
| Solve by addtion  0den s 0 pas ||So|vemadmtmone 12| Sole by adusting both |
[
— ; |
: 3x+2y =16 PO =16 || h+j=12 Noequuent vaes : }"#II l ||2x+3y—39 Y Yololo :39:
|+6x—2y=2 2 aa :|2h+2j:29 — :|5x—2y——7 OO 00 - _7|
| 9x = 18 20 @ =2 Il 29 | > @ |
| =9 =9 | 24 | | Use LCM to make equivaient x OR y vales I
| *= IO :I 2h+2j =24 — |I Because of the negative valves usng zero pairs |
| 3x+2y=16 owe =18 I: 2h+2j =29 [[%II%I[:{I,I. I: and y valbes s chosen choce |
l32 = e | |
+2(0) =16 — .

| ¢ )6+(2);/)= 16 ” By proportionaly adisting one of 29 || 4x+6y=78 +- =78 |
| -6 -6 x) =2 ) the equations — now solve the |I 15x -6y = =21 000e L o1l
| 2y =10 I smutaneous equations choosing |I Now sole by |
:— y=5 y =5 I an addtion or subtraction method J| | addtion Oddition mkes zexo pa\rs |
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Gal e P Rl o
i _ — X =
G [ 1] <o xeoem T
D e B
| Par of swmuttmaous equations x =20 :

L (two representations)

Challenge question
If axb=2, bxc=24, cxa=3 and a, b and c are all positive, what is the value of a+b+c?

Suggested reading

https://youtu.be/phlus4x0UgM (Corbettmaths Simultaneous Equations elimination)
https://youtu.be/FrECUQpaa80 (Corbettmaths Simultaneous Equations substitution)
https://youtu.be/20R39KaGwmc (Corbettmaths Simultaneous Equations graphically)
https://youtu.be/ozP-vf99DK4 (Corbettmaths Simultaneous Equations Advanced)




