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REMEMBER
+ Standard form: A x 10" where
15 A <10 and n is an integer

= STANDARD FORM =

Standard form is @ way of writing very large or very small numbers.

A number is written in the form A x 10" where 15 A < 10 and n is an integer.

+ Move the decmal pont to make () NUMBERS IN STANDARD FORM

@ number between 1 and 10.
+ Totheleft — positive power
+ To the right — negative power.
+ Check your units and simplify
your answer.

KEY VOCABULARY

A rumber writen in the form

stordord form

A n 0% where 15 A < 10

and n is an intager

A way 10 show repected
o mutiplcation of  base

eumber

The small umber written
indox

above and to the right of

the base showing how many

timos. ¢ 1 multiphod by ol

The rumber that i mutited

when using an index.
e A rmbor witn in ts

ol form (not in

standord form)

A B
o wholo pumber (. -2, -1

012

A powor of 10 with @

Pogative indo, 0g. 107"
oquivaont Hoving tho some voluo
coofficent The rumbor port (A) in

Axwe

K examTe

Read the question corefuly.
Undorine key information.
Decide what operation you oed
Wiite down cach step clearly.
Keop your powers of 10 nect.
Avays check your answer i
the context of the question

®

Wite o number in the form
A 10" where 15 A < 10.

Excmple 1 Write in standrd form

@ 57000
57000 = 5.7 x 10°

) 000062
0.00062 = 6.2 x 107

@ 8430 000 000

8430000 000 = 8.43 x 10°

Excrple 2 Wete as an ordncry ramber:

@ 36 10° = 360000
b 72 %107 = 00072

9 1.05 % 10° = 1.050 000 000
ko 3k ccch ranber i stoncerd for?
@ 5307 v

b 26100 X (>0
9 0Bx0t X  (a<n

602 < 10° v

@ 3 x 10 v

T Use a ploce volue chart (o help.
you move the deciml pot.
e [ | [ st e

CAN YOU REMEMBER?

+ What is the cormect form of
standord form?

+ How do you convert a lorge.
fumber to standrd form?
- What about  small number?
+ How do you compare two numbers

i standord form?
+ How do you add or subtract
fumbers in standord form?

COMPARE AND ORDER
NUMBERS IN STANDARD FORM

(© MULTIPLY AND DIVIDE NUMBERS
IN STANDARD FORM

Mltiply/cido the coofficients.
Addsublract the powers. of 10,

Fist compare the powers of 10.
1 thoy are the some, compare the volue
of A

Exomplo 1 Mltiply.

Examplo 1 Compara using <. > or =
(2.4 %109 x (5 109
o 32x10° 67 x 10° = AorATEAS) Eniots
Somo power (107, 32 < 6.7 -2 10
32 % 10° < 67 x 10° SR N0
Examplo 2 Divide.
b 4800 91 x 107
9.6 x 100

10% > 107 3100

48 x10° > 91 x 107 A
32 « 10t

Exomplo 2 Ordr from smollot to krgest B i e

25510 730107 112107, 56210

(6.3 x10°7) x (4 x 10%)

All havo the samo power of 10. 2100
Orcr the cosfficints sinbd e
25<56<73<n
= 252, ;00
25104 <56x107 <7320 <11x107 - 126

Tip: Romembor index laws:
000 <100

nd 00 -0

KEY CONNECTIONS

for very korge o very smal
mecraromonts.

+ I connacts Ko indox lows:
oo -

+ Used with rotos (poed. donsity
ote) and in raphs.

+ Useful for cokdotors and
compuor storagel

(@ ADD AND SUBTRACT NUMBERS

IN STANDARD FORM

Moke the powers of 10 the same.
then add or subtract the cocfficients.

Exomplo 1 Add.
3.4 %10° + 62 x 10°
- 34%10° + 062 x 107
- (3.4 + 0.62) x 10°

- 402 « 10°

Fxomplo 2 Subtract

57 %10° - 21 x 10°

= 57 %10 - 021 x 10°

(57 - 0.21) x 10°

5.49 x 10°

Fxompdo 3 With negative powers
7510 + 2.4 x 107
- 75%107 + 024 x 10°
- 75+ 024) x 107

- 7.74 x 10

The powers (incices) must motch
bofore you add or subtroct.

T

REVISION CHECKLIST

O 1 con wite uambrs. i standord form

O 1 con convert to and from orcincry

O 1 com mutiply and daade numbers
i stondord form.

O 1 con odd and subtroct rambors
i stondord form

0 1 con s worded probloms:

YEAR 9 ITUMN BLOCK 7

A comvon misTakEs

X Thking ary ramber i the form
A % 10" is standord form. |

X lobgthatisa<o |

S ——
wwong way

0 ey, disatgliiei o
oo

X Orly compering the coefiionts
et

X Forgettng to make the powers
e o
starging

X Forgetting to simplify the final
X Losing or forgetting negative
indices.

X Miing up m/s and km/h.

@ CHEck IT!

1 Weite 640000 in standerd form

2 Wekte 0,00075 in standord form.

3 Epress 93210 s on
ornary number.

4 Compare: 42 x 10° and 38 x 0%
Order from smallest to largest:
61x107%, 25107, 43 x 10

6 Evauote (3.6 x 107) x (2 x 107

1.28 x 10¢

7 Colte F202 0

8 Work out 23 x 10° - 45 x 10°

NEXT STEPS

You wil use these skils in
later topics such as ratios,
proportion, graphs.
constructions, trigonometry
and algebra

Thay are also essentiol
in scionce and real He.
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REMEMBER
Know our times tables.
Prime rumbers have exactly two.
foctors: 1 and itsol.
* Thoro aro infirtoly many primes.
A number con have mony foctors
bt only one sat of prime factors.

- Surds cannot bo written as

|
|
|
|
|
|
| fractions.

KEY VOCABULARY

foctor A number thot divides exactly
40 amother rumber.
e A rormber in the times toblo
of ancthor mumber.
prime number A rumbor greater than 1
with exoctly two factors:
1 and itself.
composite A numbor greoter thon 1
oumber with more than two foctors
prime foctor A prime number that is
a factor.
prockict The answer when numbers.

re maltipiod togothor.

wer Highest Common Factor
The largest factor common
10 two or more numbers.

om Lowest Common Multiple.
The smalast multiple

mambers.
o A ol ombor (- 2, 1.
012
roorct A b tht com be it
o o focion B2 where ot
o ogms’a 2 0
vsionct A b th conmt b
b bt o bt
et | Alroioret are Froored

Purvisors combined.
. A root thot connot be
simpiied furthor

* EXAM TIP

Rocd the queston corefully
Identify what you need 1o find.
Check your working.

Show ol stops cloarty.

s index notation fo prime
foctors.

4

= PROPERTIES OF NUMBER =

Numbers have different properties that help us understand and work with them,

We look at factors, multi

WRITE A NUMBER AS A
PRODUCT OF PRIME FACTORS

Use a factor tree.

Factors of 24:
123 4,6 8 224

FACTORS, MULTIPLES
AND PRIMES

Write the prime factors as

@ product using index notation.
Multiples of 6 )

6. 12, 18, 24, 30, 36, Bople: 60
oy 2 ot | G ' oo 6 ©
|
2357%2n ‘ 4,689, 10, /\ /\
13,17, 19, 23,29, 12,14, 15, 16, 2 3 2 5

Tipx 1 neither primo nor composite
2 the only evon prime number:

USE A VENN DIAGRAM TO
CALCULATE HCF AND LCM

©  VENN DIAGRAMS

A Vern diogrom shows foctors.

common to two or more mumbers. Exomplo: Find the HCF ond LCM of

26 ond 36,
Exomple:Factors of 24 and 36 = =

Write foctors in the corect sections.

38
' N

4 » 9 \\

4 ¢ | w |
. =

T Numbors in the overlap are

HCF = 12 (product of the overlop)
LM =248 1x3x6x2x0x1
= 864 (product of ol rumbers)

Tip: Mltiply il the numbers in the
diogrom for the LOM.

CAN YOU REMEMBER?
What is  prime umber?

. Whot s tho difforonce botwoon
@ foctor and a muitiple? B

KEY CONNECTIONS
Primo foctors lnk to HCF
and LoM.

Savares and cubes fnks

+ How do you find the HCF? to indices.
. How do you find tho LOW? - Strck ik 10 ol numbers
- Whot s o surd? ond decimals

les, primes and how prime factors help us find HCF and LCM.

©  USE PRIME FACTORS
Prima factors can help us solve
probloms more easily.

Example t Square rumbers

A sauare. rumbor has oll primes
in even powers

@  HIGHEST COMMON FACTOR (HCF)
'AND LOWEST COMMON MULTIPLE (LCM)

Exomple: Find the HCF and LCM of 36 and 60.

' Method . Listing

Mathod 2 Prime factors

2, 32 oo 36 -2«
-2 0% v | o
182 %3 X oot 60=22x3x5
a2 Cub nbers b

A cube number has ol primes
in powers of 3

273 v cubo mmber
18- 2 x 32 X not o cubo mumbor

1234561 HCE 22x3=12
7,15, 20,30, 60

Low 735 - 180
Her - 12
Example 3 Simplify a fraction 5 m o =
36 _ @x3)
6 " (@ x3x5) "

Tip: For HCF, toko the lowest power of
each common prime foctor
For LCM, toke the highest power of
ail prime factors.

<!
5

T Cancel common prime foctors
whon simpifying.

@©  INTRODUCTION TO SURDS

A surd i  root that cannot bo simpified.

INTEGERS, REAL NUMBERS
AND RATIONAL NUMBERS

~3,2.4,01,23

ntogers i
Rotionat mmbors: con b writen 2z
3. VEL ATV
e VZ.NELVE LTV
o6 s o Simpity where possile
ttonc it -corvione weinan | | (B
= @ facton. Theke decimel vahues Vs -yaTE - 23
= ey - s Vi -VAES - 23
Eomples: V2 7L e
W -VEEE - 3
Real numbers: all rational and o vz
rionel e [rp—
prtond waegan Poond || 3 =3 Vie -4
S AP T
i 2401 2 i e =l

T Take out perfect squares

Tip: Allintegers aro rational numbers. from under the root.

REVISION CHECKLIST
O 1 com ity foctors and mulples.
O 1 com write primo foctor docompesiions.

REAL LIFE LINKS
Prime rambors ore used i

gy 0 1 con find HCF ond LCM (il prime
+ HCF ol LOM hokp n schockiing foctors o Vorm diogroms)

and pockoging. O 1 udorstond intogors, retionl o
- Sk oo s in Pughosr rrtional rumbers.

- O 1 con simpiy surcs.

YEAR 9 - AUTUMN BLOCK 1

A COMMON MISTAKES

X Thinking 1 s @ prime number.

X Writing @ composite number
as prime.

X Forgetting to include 1 or the
fumber itself when listing

factors.

X Confusing factors and
multiplos.

X Missing prime factors in o
factor tree.

Not using index notation.
Mixing up HCF and LCM.

X Listing common multiples.
instead of using prime factors.

X Thinking square numbers.
must be even.

X Treating V18 as 3.

X lgnoring whether a number
is rational o irrational.

@ CHECK IT!

List the fist 6 multiples of &
Write 84 as a product of prime foctors.
Find tho HCF and LCM of 24 and 30,

Use @ Venn diagram to find the HCF and
LCM of 18 and 24

e

2%« 3% x5 a squore number?

Wite 0375 a a fraction in simplest form.
7 Which of the following are irrational?

Ve
8 Smpity V50

9 15 V49 a sund? Explain your answer

10 Exploin the difforonce betwoen rational
and irrational numbers.

NEXT STEPS

You wil use these
oter topics such os algebra,
indices, standard form and
Pythagoras’ theorom.
Practise rogularly and chock
your answers.

4





image2.png
www.boosttuition.co.uk

REMEMBER

100% means the whale amount.

o find a porcentoge of an amount,

KEY VOCABULARY

percentoge (%) Parts por hundred.
increase To make a value bigger
B o moke a vale
o) amler
A rumber muitiphied by
maltipter  volue to increase or
docroase it
The starting amount
original volve o)

before any change.

Tho difference botwoen
percantoge.

Applying @ percontoge.

7opeted R g more than once.

o Money poid for wsing
(o lording) maney.
Iterest coleuoted

simple iterest only on the original

omount.
Interest colculoted on
the total amount each
yeor (including interest).
The percontage used

in interest questions

compound interest

Numbor of years (or

s periods)

EXAM TIP

Read the question corefully.
dantity: oriinal amount, % change,
cote and tme

|
| Docide which method: multipier
1

froction/decimel, or formia.

PERCENTAGE
INCREASE AND DECREASE

Use @ multpler to incroase.

or decreaze an amount

Icrease €80 by 15%
s
3
£92

Malipler = 1+

£80 « 115 =

Docrease £80 by 15%

o0
£80 « 0.85 = £68

Mulipler = 1 — oss

Bor model (crsase by 25%)

S 125% of the ariginal

@ REPEATED PERCENTAGE

CHANGE
Appiy the multipler mor
than once.

Exompe:

Increase €100 by 10% twice.
100 < 110 = 110
110 < 1.10 = 121

First increase:
Overcll increase = 21%

Docrease 80 by 15% twice.
First docrecse: 80 = 0.85 - 68
Second decrear: 68 x 0.85 = 57.8

Overoll decrease = 27.75%

Tio: Makiply by the same mtipler
for each change.

CAN YOU REMEMBER?

What s 35% a o decimal?

- Whot s the mutipher for 15% ncroase?

- How o you find the orginal voue

- Whot i the difference betwran
simple and compound nterest?

PERCENTAGES

Percentages are parts out of 100. They help us compare, increase, decrease and understand change

We use mul

Use the formuo:

EXPRESS A CHANGE
AS A PERCENTAGE

© FIND THE ORIGINAL VALUE
AFTER A PERCENTAGE CHANGE

¥ the v vahe is known:

Change

DN 100%.
Original

Exomples
A price incroases from £60 to €72.
Chonge = 72~ 60 = 12
Original = 60

22 100% = 20% increase
e

A price decroases from £80 to €64.
Change = 64 - 80 = ~16
Original = 80
« 100%

=—20%

the denominator, not the new
vole,

@ uNoERsTAND TEREST

Interest iz money poid for
s (or lerding) money.

Ky ponts

- The intorst = ciways o porcentoge
rote) of the omount

- The term is the rumber of yeors
o pariods),

- intorest con be simple (only on the
original amount) or compound (on
the total cach yece).

-
£500 at 5% for 2 years

ol %"
(originol)

and decimos

ond proporton.

+ Interest ks to olgebra

nd soquences.

KEY CONNECTIONS

Mutipliors fnk 1o froctons.

New volue.

Original = Mo velue
Muliplior

Exomples

Use the reverse mutiler

£66 is 110% of the criginal value.
Mutiplior = 110
Original = 66 + 110 = £60

£45 is 75% of the original value.
Matipler = 0.75
Original = 45 + 075 = £60

Tio: Docido first whother the multplier
s greoter than 1 (ncroase) or less
thon 1 (decrecse).

©

Intorest i colculated only on the.
original amount.

SIMPLE INTEREST

REAL LIFE LINKS

Business — proft, loss
+ Scionce ~ growth and

fers, fractions and decimals to solve percentage problems.

SOLVE PROBLEMS WITH
PERCENTAGES (NON-CALCULATOR)

Use fractions, decimls and %.

Examplos

@ 35% of 80
2 80~ 03580 =28
00

Incroase 60 by 25%
%‘sﬂxﬁ

60 15 =75

Docrease 90 by 12.5%

S .90 - 1125

100
9 -~ 11.25 = 78.75

T Convert the porcontoge
0 a fraction or decimal.

© comroun TeRest

Intorest is colculatod on the total
ot woch your:

rote (%)t = time (yoors)
[—

£800 at 6% compound interest
for 2 yeors.

Yeor 1: 800 « 1.06 = £848.00
Yeor 2. 848 < 1.06 - £899.68
Totol mount = £899.63

e Tho intorest camed each
yeor increases.

YEAR 9 - AUTUMN BLOCK 2

A\ comvon misTakes

real lfe.

© sowe prosLes wiTH
PERCENTAGES (CALCULATOR)

Use coleulotor methods.

Exomples
® 3% of 240

037 x 240 = 888

@ Incroase £150 by 18%

150 x 1.18 = £177

@ Decrease 360 by 7%

360 x 093 = 3348

T s x for  mbipler
mathod on the colculotor

@ Percommces m reaL ure

Porcentoges ore wsed in many oros.

- Growth ond docay (popuioton,
ol of toms)

- ntoret on sevings and loons.

Excmplo - Soko

A focket costs €80, Thore s 25%
o in a soke.

Sole price = 80 x 0.75 = £60
Excrmple  Tax
A £120 item with 20% VAT.

VAT = 120 x 0.20 = £24

Total cost = 120 + 24 = £144

REVISION CHECKLIST

- Shopping — dcounts ond sk,
+ Bonking — sovings ond loans.
+ Percemtonges bk to ratio 4

011 con incracsa and decrease by a percentoge.
00 1 com expross a change os @ percentoge.
01 1 con find the orginal voluo.

= 01 con sove percantoge problems (calulotor
ond non-caleiotor).
decay. 00 1 con apply repected percentoge change.

00 undorstand simplo ond compound intorest.

X Using the new amount instead
of the original when finding the
percentage change.

X Using the wrong multiplier
(e.9. 0.15 instead of 1.15)

X Forgetting whether to increase
or decrease.

X Adding or subtracting the
percentage instead of using
a multipler.

X Rounding too early.

X Confusing simple and
compound interest.

X Forgetting to include % or
£ in the answer.

@ CHECK IT!

1 tncrease €70 by 20%

2 Decroase £45 by 30%.

3 A price goos from £60 to £72.
Find the percentage increaze.

4 €55 is 10% of 0 number.
Find the originol number

5 Find as% of 160,

6 A volue increases by 8% twice.
Find the overall percentoge
7 £1000 i invested o 5% simplo
intorest for 3 yeors. Find the

total omaut.

8 £500 i invested ot 4% compound
interest for 2 years. Find the
total amount.

9 A phone costs £350 vith 20% VAT
Wt i the VAT and tote cost?

A zhop incroases prices by 6%,

Then incroases again by 4%

What is the overal increase?

NEXT STEPS

You will use percentages in
ater topics such as growth
and decay. indices, ratio
and proportion, and in
problem solving.

o
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REMEMBER
+ Arma is mocsred in scuere unks (o', )
Vo is mecsurod in cubic s c, m).
+ Surface orea is the totol area
of ol the faces.

« Always use the formua that
matches the shape.

KEY VOCABULARY

A fot srfoco on @ 3D shope.

foce.
adge Where twe faces meet
vertex A cornar point whero.
cdgen moct

A 2:D shape that can be
folded to moke @ 3-D shape.
The amount of spoce
inside @ 2-D shape.

The distance around the
outside of a 2-D shape.

The distance around
the edge of a circle.

circumferance.

The total area of oll the
faces of @ 3-D shape.
The amount of space
inside @ 3D shapo.

A 3D shape with
constont cross-soction.

prism

cytndor A 3D shape with two

circulor faces

cone. A shape with @ circulor
base and @ curved surface
t0 a point.

A shape with @ polygon
base and triangulor faces.
mocting at a point

A perfectly round 3-0
shope.

Units such as mm, cm, m, km
for longth, area and volume.

* EXAM TIP

Road the quostion carofull.
Weite down the forma first

= AREA AND VOLUME <

Area is the amount of space inside a 2-D shape. Volume is the amount of space inside a 3-D shape.

A ot is @ 2:D shopo that can
be folded to make @ 3-D shape.

NETS

Excmple. Not of a cuboid
e

When folded, opposite faces:
ore cqual.

Excrple: Nt of  trionguer priam

T Match edges: whon foldng.
Uso tabs or colours to help

(@ sursace aven oF A cumoER @
PRy
e e aea

"
SA= 2% + 2mrh

- ane e )

whore ¢ = rodius, b = hoight)

T The curved surfoce area of
o cytndor i 2neh

CAN YOU REMEMBER?

What is the area of @ square?

+ How do you find the perimoter
of a shape?

- What i the diference botwoen
aroa and perimotor?

- What are the units for
area and vokume?

e

Always include the correct units in your answer.

@ AREA OF A 2-D SHAPE

Topozium

.

e ——
N
@ vouuwe o A pRisM

Vokame = ars of cross-section  kngth

==t

g
Cuboidt Ve lxwxh

Toengor prem V= L1 xhxt

whers b x b s the ares of
the tiangular cross-section

i Ay iy tho crose-snctione
cxwa by th ke (0

ey

formion.

KEY CONNECTIONS
Area ks to muldplcation .

+ Surtace crea uses 20 aea g

© sren o creumrERENce
oF A GRelE

Girce formuoe:
Arva

A=

C=nd
C=2nr
where 3142

d = diameter radius.

Tie: Remember 10 s the rodis
in the orea formua ()

© voume o A cunoes

V= neh

[r—
Rodius = 4 cm, height = 10 em
Veneaicr0

- t60m cm?

T Tho crons-sactiond area of &
ytndor s e

+ Buidings — volumo.

+ Vokame ks 10 the crea ofa

cross-section.

+ Units ollow pawers of 10

- Dvieks cors — cylncor vokme
+ Sports balls ~ sphor vokme.

REAL LIFE LINKS

Pockaging — surfoce orca
Point - surfoce area.

© sureace avea o cuses
0 cusoms

© surrace avea oF A
TRANGULAR PRISM @)

Add the arcos of ol foces.

g

SA = orea of 2 triongles
+ area of 3 rectongles.

sa=2(3xbun)
2

oenemenean

where s = length of the
thied side of the triangle.

T Drow @ net o helo you ses.
o the foces.

T Fid tho ares of ecch foce
seporotoly. thon add.

CONVERT METRIC UNITS
OF AREA AND VOLUME

©  vouume or cones,
PYRAMIDS AND SPHERES

S gt comersions
Ve dnon - am om m
- el — e
A o e w e
o e uni)
v.%n\ e w ke
w0 (s o’ Cood
B Vohae (aubic
[ o - W
&= 7 2 3 =t
_ 000 w000 w00 000

T Cones and pyroms ooys

T Boch step is +100 for oroa
and 41000 for vokmo.

REVISION CHECKLIST

1 o i andl identity nats.
1 can find the orea of 2-D shapes.

1 con find the ccumference of circes
1 com fir s v of sokds.

1 con find vokumas.of pisms, eytcors,
ones, pyromids and zphores.

O con comvert matric units.

ooooo

YEAR 9 UTUMN BLOCK 3

A comvon misTakes

X Forgetting the units (cm?, cm?).

X Using the wrong formula for
the shape.

X Using diameter instead of radius
in circle area.

X Missing a face when calculating
surface area.

X Adding lengths instead of
multiplying for area.

X Forgetting to multiply length
by cross-sectional area for
prism volume.

X Mixing up cubic units (e.g.

writing cam? instead of cm)

Not converting units correctly.
Ignoring the context of the
uesti

@ CHECK IT!

1 Find the arva of @ rectangle
9cmby 6 cm

2 Find the crcumiorence of @
ciele with reskus 7 em

3 Find the surfoce area of @
cuboid 4 cm by 3 cm by 10 am

4 Find the arfoce e of @
cyinder with radus 5 cm and
height 12 cm

5 Find the volume of a triangular
prism with base & cm, height
4 cm and length 9 em.

6 Find the volume of a cone with
radius 3 cm and height 10 cm.

7 Comvert 25 m into cm?.

8  Convert 3500 cm? into m

v

NEXT STEPS
You wil uso crea nd volume
in lter topics such as
simoriy, scole chowings.
rigonometry and real e
probiem zoling
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= EQUATIONS, INEQUALITIES AND FORMULAE =

REMEMBER
Use inverse operations.

Do the same operation to
both sides.

Equations have equal signs and have one solution. Inequalities use <, >, s or 2 and have a range of solutions.

A\ comvon misTaKes

X Forgetting to roverse the
inoqulity sign.

Use inverse operations, methodically, to solve and rearrange.

@  SOLVE EQUATIONS @  SOLVE EQUATIONS AND © NeQu LITES WITH © soue cauamions awo © sowe prosuems i

£ AGeck g Ly mASAING: AND INEQUALITIES INEQUALITIES WITH BRACKETS NEGATIVE NUMBERS INEQUALITIES WITH UNKNOWNS. EQUATIONS AND INEQUALTIES X Expanding brackets incorrectly.
- Reverse the inequolity sign On BOTH SiDES S 05 2x +3) = 2x + 3 (wrong)
When multiplying or dividing Ecuations Equation Excmpdo 1 0 Ee
T ruembors b @ X Only doing the operation on
by o negative 3x 45 =20 2 ) - 5 =7 2 < 8 27 =x+ diffronco of 7. The krger P
+ Simpiity where possible o mLaE Py iy S e x x mber s theve times the
2+ 3 =7 s 37 i 18] smoller rumber X Collacting unlike terms.
x=5 x> -4 7% s Let the: sl eurmber be x. 05 2x + 3x = 5x + 2 (wrong)

X Not simplifying the answer

KEY VOCABULARY E ok A Hox=7
icpattion a7 2 -7

A stotement with an inocqucity. &
ecuation 2 -3<m Inocquolty L e a3 X Not checking the solution.
equals sign () e 3 -45 x+8 Lorgor pumber = 3x = 105
) 2x < 14 3 -2 5 15 38w x O o< pe X Forgetting to use 5 or =
stotement using <, >, % 3 Exampio 2
inequality x<7 3%, 46) = 5 Nnia NG when the question allows.
sorz > = ax 2 15 A cumber n i increased by 4 =
x 5 a4 e o =
A combination
a combination of rumbers, x 57 x s 5 x s 12 5 loss then 20. X Mixing up < and >
i letters and operations. e
B e o e 20+ 4 < 20
e P e i e X Not writing the answer in
formua relationship between o U " AU 80 n<6 the required form.
quantitios. Tiox Chock by substituting your T Expand the brockets fist T When you iy or dhide | Ti: Gollect the x terms on one T = || [
answer back into the original Remember the inequolity rules. by o nogote, revorse tho g k4 cnc th ambars on tho cther. Chooes o vercbl nd form o )
The voricble written on
petsmiparimety
kg ts own ~ —
Replace a lotter with
% beine iy SUBSTITUTE INTO CHANGE THE SUBJECT OF CHANGE THE SUBJECT OF CHANGE THE SUBJECT OF @ CHECK IT!
e FORMULAE AND EQUATIONS A FORMULA (ONE STEP) A FORMULA (TWO STEPS) A COMPLEX FORMULA
1 Sote 2x 45 =
The number in front of S .
2 a Moke x the subject of y - 3x + 5 Moko x the subjoct of T R 5, Mo a2
S8 o v-5 = = e Szpfens) 3 Sowe 20 <6
. The opposite operation e % Sept oy -3 - o2 st s - - 4 Sote ax + 7523
operation e i 4 ez L2 .« 5 =i sV {0
operation A= 2x6xa = i
s-da 6 Wy -5+ 2fidywhenx=6
A x- Swp 2 _—
Chonge the order e ] 7 Moko x the subject of y = 3x - 4
dr ol o terms. Coo Moke @ tho sbjoct of b = @+ 7 .
. s ruut = 8 Moke m the subject of A =
-7 2k oS
Substivne x = 5,y = 3 " S Moke x the subject of y = 2x + 3z
ASH-2AN = 15 -6 =9 et A e =l
O 10 Moke t the subject of 5= ut +
Replace every lottor with T Do the opposite operation D T Clear fractions first f it helps.

its volue, Use brockets. Keop everyt

together

REVISION CHECKLIST

1 con scive ocquations.

1 con scive inequoliies.

1 con scve problems using ecuotions.
1 com et it forrmion.

1o charnge the sabjoct o sl o

CAN YOU REMEMBER?
What is an ecquation?
What is an inocuelity? 7

How do you solve 2-step equations?
When do you reverse the inequelity A

KEY CONNECTIONS ik
Euations ik 10 formuas o
Incquoltios ik to reci-ife

ronges and boundaries 3
Recrranging formoe s 4

REAL LIFE LINKS

Budgeting and comparing
Spoad, distance and time.
Arva, porimoter nd vokme

NEXT STEPS

You wil use these sl in
loter topics such as grophs,
sequences, ratio, rigonomatry.
probability and real-life

0 oooooo

o wsod in many topics. + Scionce formuas 1 o change the subsect of more
| - What does "change the subject” + Substiution & used ocross (eg donsity) complex formuoe. Prtiem D
i moan? o arecs of mathe. - Business and finance. 1 o chock soktons.
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> FRACTIONS =

Froctions represent whole or @ set. You can add, subtract, multiply and divide fractions.
REMEMBER P FERACHe ED R 5 U EE ] A\ commoN MisTAKES
oy S Sl Simplify your answers fully and show all working.
10,0k or subtract rctiors. X Adding or subtrocting the
donomintors.
A S @ ADD AND SUBTRACT FRACTIONS @  MULTIPLY AND DIVIDE FRACTIONS © FRACTION OF AN AMOUNT Py e
| o (Coviverarritiilparisas i Find @ common denominator, then add or sublract Multiply numerators and denominators. To find a fraction of an amount, DR oo
mproper foctions when the numerators. Semplty your crwer. For ciision, multply by the reciorocol - et e Ll
h Forgetti a common
- T octiors, el Bk 1 Add e foctirs. Mtihing froctions Dividing foctions Byl 1 P 2 o 60, X Forgetiog to g
by the recerocel 2 o 80
+ Giock your crmwer i 3 i Byt 2 Excample 2 sox%:'Tzzﬁ X Not simplifying the fincl answer.
D Forgetting to use the reciprocal
1. Find  common Brrrpio 2 Subtoct the froctors. 2 i 3k, 2 3
donominator (12) 5 1 3 45 273 Fac ) ‘when dividing fractions.
2.8 o= e e ; X Only fincing the unit fraction
3 2 Eample 2 T of 45 of an amount, not the required
P —— 2 s 3 A
F T o 2 e £) o e froction
TE < A= 2x3 6 2 4B xS = — = e
O 1-3 2:3.6.2 A X Choosing the wrong cpersss
2. Add the rumerators 31 45} _sr . 7 ) (eg. adding when you should
T2 bt o et 252042 2 )
X Al AR TR = X Loy moed mumbers
Excmples with mixad rumbars = e e
2 oy ooty 0|y e 2 5 mproper fract vers
et form e 3| Mt Gmarpio 4 Divido. ——
i
1 1 ay i 3 4
© 2 13 %24 2hde ot . @ CcHECK IT!
i oW
e Wbt — T T o B
a proper fraction L _iJ H
o T 8045 = 16 (one fith) 2 Y5
ccpiedont froction Fractions that have o - Y ¥ o el o
& o = g i 2 s 6 x 2 - 3 12
different numerators. 23 ] b ] 2 80 -32 - &2
e denominctors 5 7
2 Commmon desmictor (121 o= i) 3
recroced The recirocal of 2 R R e s 2.2
6t b0 S8 TEET ||sea gl & Pt
- - If 5 of a number is 16, 3
— 8 oot bt 4, ot b 100 i et sy o St i,
o two or more 2.3 2 16+2 = 8 (one fifth) .
derominaiors 8x5-40 8 1 2 of @ cumbor is 48, what s
ity Rochuce  fraction to the whole. rumber?
it simphost form, T s ctmation and @ cokukctor o check yur crower. T Chck by estimating or using your colculotor e
e “The totgh amaoundcr. eg 23 v 12 < 2375 408 v ea 12 x21 o 167 x 225~ 375 v
complote quantity. 3 ‘ 3 7]

* EXAM TIP , CAN YOU REMEMBER? KEY CONNECTIONS {? REAL LIFE LINKS REVISION CHECKLIST NEXT STEPS
X s (R : B @

e . O 1 con ok and subtroct roctons. - -

a propor and an mproper froction? S 9 o ot rmisons e theso sls i
Underiv lay edomesion S e and percentages. 5 o, e opicn e
Decide which operationts) you need. = . Ope bt mo rumbor.
AT oy sock e el + How do you divide fractions? ks to ratio and scolng. £ D el ]
and simpity yous crwer flly. 5 o v i R P - probabiity, area and volume,
Estimate to check your onwer 2 ook to? + Froctions are tsed i clgebra B s e
@ e A T e a e when werking with epressors S 1 con soive probiems using froctions.

of on emount? and ccuetions. O 1 con check arwers ore recsonobe
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REMEMBER
Use the formula tiangle for
speed, distance and time.
+ Check your units.

 Make sure your answer makes

| * For graphs grodient = speed.
o change from km/h to m/s,
diido by 36.

KEY VOCABULARY

A comparison botwoen

rate
two quantities.
Distonce trovollod por urit
specd o
of time.
distonce. How for somathing travels.
The duration of @ joumey
e or event.
The steapness of a line
gradiont
on @ graph
s The amount of something
flowing per urit of time.
How much a quantity
rote of change  changes per urit of
another quontity.
A unit made from two.
A or more units (eg. km/h)
Change from one unit

to another.

@  sPEED, DISTANCE

AND TIME
Formua tringle
D = distance
D
S = spoed
SR T = time
Exomple 1

A cor travels 210 kam in 3 hours.
Wht i its cverge spooct?
Speed = distance + time

=210+ 3 = 70 knvh

Excrmplo 2

A troi travels ot 90 kan/h.

How for coes it ravel in 25 hours?

Distance = spoed x time.
=90 x 25 = 225 km

Tio Keop your urits consistont
Conmert minutes to hours # nooded

60 minutes = 1 hour

CAN YOU REMEMBER?

-. What is the formua for specd?

+ How con you rearrange the
formula triangle?

+ What does a horizontal line on
a distance-time groph mean?

+ How do you colculate the
gradient of a line?

+ How do you convert km/h
to m/s?

2 RATES ¢

YEAR 9 ITUMN BLOCK 6

Rates compare two quantities with different units.

Always include the correct units and show your working.

@ DISTANCE-TIME GRAPHS FLOW PROBLEMS

AND THEIR GRAPHS

o

Distancetime grophs show how
distance changes over time.

Flow e i the amount of something
flowing por urit of timo.

+ Upwords sloping e = moving.

+ Horizontol e = stationary
e A tap il @ ok ot 12 fres por

it How much is n the tank
ofter 8 minutes?

+ Stecper line = faster specd.

Amount = flow rate x time.

=12 % 8 = 96 fitres

Examgie 2

Tha pipe il o tonk ot 15 ltres
por minute.

The graph shows the emount
i the tork

P

01 hour: vk 20 ko (spocet 20 k) s

12 hours: stopped ) 30

2-4 hours: tenels 20 ki 2 hnes 5
(speed 10 km/h)

[oy——

T Spocd = roxont = chongo i
distance + change in time.

Tox A stright bne through the origin
shows  constant flow rote.

KEY CONNECTIONS

"+ Spocd ks dstonce and time

- Flow rote finks amount
and time.

+ Rates of chango measure
how one quantity changes
in relaion to another.

+ Convorsions ore wsed
across all rote topics.

i} REAL LIFE LINKS

o spoech on roods
+ Filing swirming pocks o tarks
-+ itomat dowrlood specd
+ Popuotion rowh (pecpi/ye)
- Price changes over time
- Hoart roto (secta/mino)

CONVERT
COMPOUND UNITS @

@ RATES OF CHANGE
AND THER UNITS

Change to the required it eing
conversion foctors.

Rote of change compaores how ane
ity chonges in reltion to

another
Examgios B

D Torperotrs roes om0 °Clo oL
2°Cin3hours.

20

et of cherge - 220 72436 = 20 mis

e

2) A cor's price docroasos from
£B000 1o £6800in 4 yoors.

2) Corvert 540 m/min to m/s.

540 + 60 = 9 m/s.

3) Convert 15 m/s to km/h.
Common unts

+ Spead: m/s, km/h, mph 15 % 36 = 54 km/h

« Flow rate: tres/min, m’/s
« Price change: £/yoar
+ Temperature change: ‘C/h
Tip: Remomber -
Tk = 1000 m
Ti: Inchude unis in your answer ToaeZp

ot simpity whoro posiblo. 1 mincte = 60 5

REVISION CHECKLIST

1 con e the oo dtonce-tme ire
1 con rocd e chw ccn-tens rophe.
1 com soive flow problorms:

1 con find rotes of change

ond wite the units

1 com comert compound unts

1 com chock cnwos oo recencble:

Do oooo

A common misTaKes

X Forgetting to inchude the correct
units.

X Confusing spoed, distance
and time in the formula.

X Not converting minutes
to hours.

X Reading the scales
incorrectly on graphs.

X Using the total time instead
of the moving time.

X Forgetting to start a flow,
graph at the origin.

X Not simplifying conversions
or leaving in the wrong units.

X Mixing up m/s and km/h.

@ CHECK IT!
1 A cor trvels 180 km in 25 hours
Whet s 6 veroge spood?

2 Ayl trovels 24 km in 3 hours
Wht i thetr caerage spod?
3 A tap fils  tonk ot 18 fres per

ke, How mich in 10 riwdes?
4 The distanco. tme raph shows
o v joumey
Py

e (roues)
) How for did the runnor travel?
b) How long did thay stop for?.
) What was their fastast spoed?

5 Convert 36 km/h to m/s.

& Convert 12 m/s to km/h.

7 Woter flows from @ top at 9 fitres
o minte. How much in 7 mintes?

8 A price folls from £960 to £720
in 6 months. Find the rate of
change per month.

v

NEXT STEPS

You wil use these skils in
later topics. such as graphs,
proportion, scole drawings,
clgebro, science and
realife problom soiving.




