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REMEMBER

|
|
+ Follow the ordor of operations

®OMAS)

- Collect fike terms.

+ Use index laws corefuly.

* When expanding a bracket,
multiply every term.

+ Whon factorising, look for the.
highest common factor.

+ Check your answers.

KEY VOCABULARY

A combinotion of rurvbers,

expression
latters and operations:
A single camber, vorioble:
torm or product of rumbors
anclior veriables
= Torme: with the some.
b Veriablo port.
o write an expression in
smpity
@ simpler form
The smoll umiber writtan
oo, above and o the right of
& rurmber or verible.
e The mumber mutiplying
a variable.
A ruamber or vericble
st reisod 1 on index.
o remove brackets
expand .
mtiplying through.
foctorise Digee enisemon e
@ prodkict of its foctors.
A rumisor or exprossion
foctor

tht civides ety into
nother

P ExaM TP

Write cach step cloarly.
Show all your working
Simplify as much as possible
at cach stoge.

Check your final answer by
substtuting @ value.

g

White Rose Ed

= ALGEBRAIC MANIPULATION =

Algebra helps us represent and solve problems.

We can simplify, expand and factorise expressions to make calculations easier.

@  SIMPLIFY EXPRESSIONS

Romove unmocessory brockots,
colloct e tormes and smplfy.

Bmple 1

Simpiify
3x ¢ 5x - 2x 4 7

Sex 7

Gx e sx - 2m) 0 7

Colect e torms.
Sa% - 3ab? + 2a% - ob? + 4
= (5% + 20%) + (-3ab - ob?) + 4

= 7a® — 4ab® + 4

Tip: Moke sure you only collect
terms that have the same varioble
part (eg. x* is ot ke ).

, CAN YOU REMEMBER?

What doos ‘smplify’ mean?
- What are the laws of indices?
+ How do you expand @ bracket?
+ How do you find the highest
commaon factor?

- What is the difference betwoen
n expression and on ecquation?
- How do negative indices work?

©  LAWS OF INDICES

Use indox lnws to simpify.
expresion with powors:

Key indox lawes

Bplo 1

Simpiity

20° x 5a? = 10a%*7 = 10a*

Bomple 2 Simplify.
Bomple 3 Simplfy.
G = 3T = 27

KEY CONNECTIONS

nckco cro e i stonckrd form

o sceniiic notction.

+ Expendding ond foctorking ore
e whon sciing ocuctions

- Simpitying cxpressions hips
with clgebro probm sohvng.

+ Aigebra ks o sequences,

cropte and formuke.

© EXPAND A SINGLE BRACKET

Mutiply evory torm incide the brackot

by the torm outside.
Bempe 1 Expand.
4G+ 3)
Saxxsax3

“ax s 2
Eompl 2| Expand.
2(5x - 7)

S 2w+ (DR (D
P —t
Bomple 3 Expand
3x(x - @)
= 3xxx o+ 30k (-4)

= -

EBenple 4 Expond involving indices:
20°Ga - 5)
= 207 x 3a + 207 x (-5)

- 6a® - 104

Tip: Check your signs corefully.
A negative outside the bracket
changes all the signs.

i} REAL LIFE LINKS

* Compound interest formurs
+ Physics formuks (og, £ = mc)
+ Growth rotes and docoy

+ Avea and volume formuas.

@  FACTORISE INTO A
SINGLE BRACKET

Fincl the highast common factor
(HCP) and put it outside the brocket

Brpla 1
Foctorise.
6x + 9
HCF = 3
= 30x ¢+ 3)
Exomplo 2
Factorise,
ax? -
HCF = ax
= axx - 2)
B 3
Foctorise,
15a* + 100

HCF = 507
S5a%(3a + 2)

oo 4
2 - 18

With  negative HCF.

HF = 6
= -6(-2b + 3)

‘Tb Always take out the highest
cormmon foctor (e sores onch
oy vercbn with ther st poer)
x

REVISION CHECKLIST

O/ sty b axprensiors:

O 1 com s the lows of ncices:

0 1 com expend singfe brockots.

O 1 com foctorio into a singe brocket

0 1 com doc with rocoive incbcen.

O 1 com mutiply expressions with inckces:

O 1 com wrte my rwees i the.
ot form

O 1 com chock orswers by substiution.

YEAR 10 - AUTUMN BLOCK 1

A\ common MisTAKES
-
Mg bkice

X incorrectly applying index laws
(e odding instead of muliplying
indices).

X Changing the sign of only one
torm when expanding brackets.

X Collecting uniike terms
(09 3x and 3x),

X Not taking out the highest
common factor,

'

X Forgetting that o
X Not simpitying your final onswer
X Weiting 0 as 10° in standard form
X Mining up lottors and numbers
i exprossions.
@ CHECK IT!

1 ety e Sxoxes
Sty 34 - 2) o 5x
———

< sy %

5 smpby (20

6 Epond 3649

7 b 2x0x - 4)

5 Foctorise 8x v 12

9  Foctorse 100’ - 15a

10 Foctorise 18x? + 27x%

¥

NEXT STEPS

You wil use these skills in
solving equations, inequalities,
grophing. sequences, angles,

trigonometry and across.
GCSE maths.

White
THS
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REMEMBER

Follow the order of oporctions

@OMAS)

Do the same to both sides of an
acquation or inequolty.

+ Use invorse oporations to solve
oquations.

« Roverse the inoquality sign when
ou muiply or divide by o
negative mmbor.

+ Use doar bracket and index kaws
whon simpifuing

« Chock your soksion

KEY VOCABULARY

A stotement that two.
exprassions are equol.

A stotement that compares
two expressions using
<msora

ooty

A combsination of mmbors
lotters and oporations:

A rumbor, @ veriobio.

o @ product of rmbors
andor voriables

The rumber that mutiphes
a vorioble

The varicbie the formua
& solved for

A vouo that sotisfies an
aquetion or inecuolity

A statomont showing the
relotionship between
[em—,

Tho smoll pumbor witton
above and to the right
of abaose,

A% 10" whore 15 A <10
onl 1 28 o itorger.

cooffciont
sbjoct

soktion

formua

o

P ExamTe

R the cestion corcfuy
Unclorkes ke information.
Wit cach stops clocrky
Chock your solution by
Substiuing it bock
Inchudo s in your answer

g

[r———

b

=

Equations show balance.

Use invarse operations to isckcte
the unknown.

Exagle 1
x5

SOLVE EQUATIONS

-
-2

x=6
Exanpe 2

e
x 22

He2ew
4
-0 =7

+ 10 on both sdes
=2

x=9

T Check by substituting
our sokution back in

REPRESENT SOLUTIONS TO
INEQUALITIES USING SET NOTATION®

Use sot nototion to describe
all the solutions

x<a

Sot notation {x %<4}

(oo cx e ot of ol x sch thet
i toss thon 4°)

CAN YOU REMEMBER?
What docs an equation moan?
-+ What is the invorse of + 77
- How do you solve 2-step
ecquestions?
= Whon should you reverse the
incculity wign?
- What does the set notation
(% % 3) moon?

We use algebra to represent and solve problems.

Inequal

©  sOLVE FRACTIONAL
EQUATIONS

Cloar fractions first i possible
Exarpie 1

Xiz2a7
5

-5
-6

x=8
Tio: Mty or divide:
vory torm by the somo

© chance THe suBJkcT oF
A SMPLE FORMULA

Use inverse operations:

Sx .2

2 - 50

u-2

s

T Do the opposite of the

operations in th formua

KEY CONNECTIONS
Ecutions are usod in scierce g
(03 rpood = chstonco + tima)

+ Formuon connoct cuonitios. .

i mery subjocts.

+ lechos ore used i standord 5

form el aiomca.
+ Foctorksing helps in
cpaockatic ocquetions.

© sowve equations with @) UNDERSTAND INEQUALITI

'UNKNOWNS ON BOTH SIDES

Inoquoltios compare vk

Collect variable terms on one

ies show when one side is greater or smaller than the other.

es @ SOLVE INEQUALITIES

Uses invorses operctionss and
rovorsa the sign if mutipking

or dviding by @ nogative.
side and numbers on the other. i
St
z mezem
T 2 +3<m
Hesemes This macrs 3x + 28 -3 on both sdes
2x on both sidos. foss than 1L 2x <8
xe5e0 + 2 on bt sdes
e x<a
———o—
xea
ko e -
=%
————O—— [Bomk2
m-7m2e02
- 401 23 . N
e s + 2 o bt s
% xS -4
PO ———————
+3 on both s - 4 2 o =
=3

Tip: An open circle meons:
the vake is not inchuded.

T Koop the x terms:

togothor on one side

© cHancE THe suBuEcT oF
A KNOWN FORMULA

Bxampie 1 Exrpie

Asixw a

Moke w the subjoct

Mako £ the wbjoct

E ot ew
V- ek

s 2 Divide by u
tre oo b i ;

Jar

T Use sovarcd step.
coreful with brockets.

Tip: Keop the subjoct on its

ﬁ REAL LIFE LINKS

Bank bolances (interest
formuoe)
Fuol conts (distonce, rote

sotving. .

© chance e sussecr oF
A COMPLEX FORMULA

Tip: Reverse the sign when
ou multiphy or divid by
a negotive

@ ot e snsecr whee e
SILECT APEAS MORE Tk MCED

Erarple
A s 2mn
Mok ¢ the subject
) Rocrenge torms.
A= - e
2 Foctorise -

e 2wy - A
 Divido by (e - 2m)
A
My

st s tho kot appoers

REVISION CHECKLIST

) 1 con solve oor ecquotions:
1 com solve inocuckten.

01 com it sotions n st notetion
O 1 com chango tho subject of a formua
01 com expand brockets.

0 1 con factoriz < single brocknt

01 con apply i v

EQUATIONS, INEQUALITIES AND FORMULAE - CIEXEIIIIITES

A\ common MisTakes

X Forgetio o derthe seme cperction
o both s

pE—
et gt ruambers

X Changing the macuckty sion
when it shouldn't be changod.

X Not cotocting ke terma

X Fongating t Inchade brecksts
e exporetig

X Cotactng ek terme
(00 2x ot 36

X Not toking out the hihest
common facor whe fctorsiog

X Foromting tht & =

X ok st yoxr il crcver

X Moaog v fattrs ond b

@ CHECK IT!
1 sk mesenm
2 sae Ee3-a
3 soveax-7ezom

4 Weke s an inecucity x i less
than 7.
Sohe 3x - 2 <13

6 Sove 24539

7 Change the subject of
U e € to mke x the sbject

8 Chango tho whjct of A = b
1o moke b the subfect

o Foctorer 5x + 15

10 Foctorse: 3x° - 9%

NEXT STEPS
You vl s these skls i
lotor topics such o cropha,
cnebenic ecqotions, ocqncen.

9
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REMEMBER
Follow BIDMAS
+ Whon expanding, mutiphy
veny torm ik the brocket
by very torm ousice

© expanp bouse
BRACKETS

R g {0 i pre

b e

+ Quadkatic equations can be sobed

[r—
@x 3+ 4

i foctortaion, completng Pras )
e mopic o the gt 2 | 2 5 4|
oo, (el

+ Chock soktions by substitution

KEY VOCABULARY

e A cnpresion or ccuetion ke
contoining on x* term
g Mgy out the brockets 3
foctorker e el ) ‘
T Tho ramber mtiphsng o
a voriobio
pa T A muspicoton grid hokon
rumber, voricble or o gt ek e s ey s
combination of both. o
z A nsmbor or exprossion

@ souve ausoramic cauaTioNs
oY FACTORIATION

ook £ sokaion e 0.
e oy
Mothocl of sobving kot e N
eomplation b forming @ perfoct sepsre -1 e
tho sapore = N o x
xe3 o x--2
o ot unclr the sepsre e
Ahscriminart 2+ x-6-0

@x s A - 3 =0

x=-2 o x-3
PR e—
bokore ok

CAN YOU REMEMBER?

* EXAM TIP

Quadratic expressions contain a term with x”

We can expand, foctorise and solve using a range of methods.

2]

EXPAND TRIPLE
BRACKETS

Fist expond the frst
o brockots.

Fenglo (- 2)(x

PYeeey

St (52 20 - )

o2 7+ x - 2o+
s e =
A
w0 |
R

s eax e x- 6

et thon iy g tho ek

© sowve MORE CoMPLEX
QUADRATIC EQUATIONS BY
FACTORISATION @

-

G- e M -0

g
-

@ B M -0

Foizh 2,

KEY CONNECTIONS

=]

FACTORISE

QUADRATIC EXPRESSIONS

Look for two ramibers that

- o b

gl | Foctorse X7 + 5%+
(@rbes 6

Numbers: 2 and 3

&

Z s s e 6 m (xr Dx

Byl ] Foctorian 22 5 5 =
(25621

&8 :

Cx- 6 e M

[y ———
it cormmon foctor frst

©  compLeTe THe sauare
e b o (5)

Compiots ther sepsres o

e

P

What is the difference between

o

Recd the cuestion corefuly
Undrie beyy nformation
St ol ow workiong.
R S How do you solve @ 2-step
Check your final cremwer

equation?

istusion &
ty - What is a common foctor?

- What are the laws of indices?

o expression cnd o ecution?.
+ How do you expand @
sngle bracket?

¥

Quadratics appear in area.
porimotor and optenisction

problome: g
Usod i phagics: projoctic

motion, enorcy. 5
Usod i finance: profit

maimsation

© FacToRise oRe covpLex
'QUADRATIC EXPRESSIONS @

Factora g cponpsn

Eucrghe Foctori <7+ 5x - 6x - 30

6 ond the last two terms.

< xx e 8 x5
A Y

B
©D | toron 267 ¢ 7x e 3+ 0
© = x@x 7S e T

“ xS+ 7)

.

T Foctorin cach group frs

@ comprere e sause i
MORE COMPLEX EXPRESSIONS @
o1 oo i

950
S

200 o 8x o 7

2t am) -
Complots tho. sepore ke
e e Ax oA )T
T

20 - 27

REAL LIFE LINKS

Porabolic shapes: bridges.
founteine, sotolite dies.
Quodrotic formua wsed in
Frojoctia motion,
Completing the scquare wsed
i optimisation problom.

= QUADRATIC EXPRESSIONS AND EQUATIONS =

Quadratic equations have solutions that can be found in different ways

©  orrerence oF
WO SQUARES
a6 SN e
e
=

PR )

e
e
- -
- (2x - BEx - 3
Vil

T Lok for teo porfoct
S————

@  sowe auaomanc cauTioNs
USING THE QUADRATIC FORMULA
e

P e
Emrplo Soho 2%+ 5x 3 - O

L —

REVISION CHECKLIST

1 con oxproned douible brockots

1 con axpond tripke brockets

[RES R ——

1 con e by foxtonasion

1 con complots the scqre.

1 con <o by complting tho sy
1 con e thes cumcatic form

ooooooo

YEAR 10 - AUTUMN BLOCK 3

A\ coMMON MisTAKES
X Mg o term when kg

brockets.

X Onky mutiphyng the first two

X Forgotting to simpiy ofter
p——

X Not toking out tho highest
correnon factor when foctoriing.

X Gotting sigpe wrong with nogeties.

X Forgetting to sot coch bracket
ool 10 0 whon sohing

X Adding the wrong vokse when
completing the sauare.

X Forgetting the + when taking
sauore roots.

X Coleukoting the discriminant
incorractly in the quodsatic
formua

@ cHeck I
1 e e s e+ 9
2 e (- e e @)
3 v o 2
o o ¥ e w02

5 Foctome 2+ x - 6

NEXT STEPS
Yot e theses kil
lotor topics ch o= gropt
socysoncon, inocplton,
[——

ke problom soiving.
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o REMEMBER

Porcont moans “out of 100"

o % B w0

+ Use multipliors to incroaso/decroase.

o frud a parcarioge of on crennt,
change % to a decimal or froction
then multiply.

+ Chock i the answer & sensible

KEY VOCABULARY

A number or ratio

percentage
expressed as out of 100,

= Another way to wite
percentage.

s A rarmbor we mliply by
to increase or decrease.

— To make a quantity
largor.

e To moke a quantity

smllor

The starting amount

before change.
The difference between
sl ot Ierst coculted oy

on the original amount.

P e
the amount including

previous interest

A percentage used in

The orginol amount

pricipal
of money.
—— The totol after interest

has bean added.

P ExaMTR

Read the question corofully.
Underine key informetion.
Docido what is being asked.
Choose the most officint mothod

Show your working clearly
including urits and rounding
ot the ond.

We use percentages to compare, calculate change, and solve real-|

@ PERCENTAGE OF AN AMOUNT
Chonge the percentoge to @ decimal
or fracton, then mliply
g 1

Find 35% of £240
Method 1 (maltipir)
3% - 035
035 x 240 - £84

Method 2 (froction)

g 2
o 255 320
wsn - orzs - L
a2 <320 - 40

« lam-mes-w

Ti: Use o multipler for your colclotor
1o do ane colelotion

FIND THE ORIGINAL VALUE
AFTER A PERCENTAGE CHANGE
Uso inverse operatons.
gl 1
A phone cont £132 oftor o 10% ncecn
Original x 110 = 132
Originl = 132 4 110 = £120

Gocrvane)

-
AW cnts £180 oo  20% decrcsn.
Orginal x 080 = 180

Orginal = 180 + 0.80 = £225

o e

Tip: Divido by the multipior you
wsod o changes it

[oaT

, CAN YOU REMEMBER?

+ What is o percontoge?

+ How do you find % of an cmount?

- What i the multpler for @
18% decreaze?

+ How do you reverse a porcentage

- What s the diference batween
simple ond compound intorest?

- How do you express one numbor

> PERCENTAGES =

Percent means “out of 100"

@) PERCENTAGE INCREASE
AND DECREASE
Use mtiphors: Incroaze —» (1 + %)
Decreose — (1-%)
Example 1
Increase £80 by 15%.
Mutplor = 1 +0.15 = 1.15
80« 1.15 - £92
Incroase = £52 - £80 = £12

Gcrease)

Example 2
Decreane 250 by 16%
250 x 082 = 025 = 0.82

(docroase)

Bacreasa = 250
Doceose = 250 = 45

5% icrcse
m [ =

Tip. Weite the mltiplor frst,
then iy

Iterest is anly on the original amount.

SIMPLE INTEREST
Formi: tarest = P x ¢ x t
(P = principa, ¢ = rote, € = tme)
Baple

1000 e 5% simple st

for 3 yeor.

ntarest = 1000 x 0,05 x 3

Tt et = 1000 + 150
ey

T nterest sy the some
oach yoor.

KEY CONNECTIONS

and docimals.

+ Used in finance: loons, snings,

o, discounts

(¢]

Percantages lnk o froctions

iy
oPe s 100

01

(€) REPEATED PERCENTAGE CHANGE
Ut the mltipir ogoin and ogein
Euargie 1

A bike costs £500 and loses 20%
of its volue each year.

(docrace)

Maltplor = 1 - 0.20 = 0.80
Yoar 0 £500

Yeor 1 500 x 0.80 - £400
Yeor2 400 x 080 = £320
Yoor3 320 x 080 = £256

Equivalent multipher for 3 years:
0.8 0808 - 0.8 - 0512

£500 « 0512 = £256

T For gromtidecay, roieo the mulfpler
o the pavr of the mumber of times

COMPOUND INTEREST
Intorest is added to the totol cach
time before net interest i found.

ife problems.

© D9 one sz s
A FRACTION OR PERCENTIGE
OF ANOTHER
Example 1
Express 18.as  foction
o 24, and as o porcantoge.

ot B2
Porcentoge: 8.« 100
e

- 075 100 - 75%

Example 2

Porcentoge:
- 04375 x 100 = B75%

T Comert 1o frocton fist,
then change to percentoge.

o

EXPRESS A CHANGE
AS A PERCENTAGE

Forrme:
ange
Porcantoge changa = 2% 109
a1
Banpio
A prce incroses fom £60 10 £75.

Crange = 75 - 60 = 15

3

Pacentogn chonge = 15 < 100

25% increcse

£75

T Abmeys dvde by the
erginl vokn.

‘CHOOSE APPROPRIATE METHODS

O SOLVE PERCENTAGE PROBLEMS
Pick the most efficient method.

W do | e o o

= Sl= sl

Formue: A = P14 0"
(A = amaount, n = rumber of pariods)
onpie
1000 ot 4% compennd et [ £1000 |
o 2 yoors. w
A = 10001 + 0047 s
00
- 1000(1.002
- 1000 x 10816 ELo
- £1081.60 o
T Use A = P(1 40 or @

crowth tres

327 REAL LIFE LINKS

+ Bork intorest on savings or loans.
+ Population gromth and deckne.

+ Tox coeulotions.

+ Used in scence: concentrotions,

efficioncios and growth.

+ Used in graphs: percentage

chango and ratios.

+ Exam resuls ond success

Discounts in shops and sckes.

e e
o mtigy | | (12 %)

Orgnal
ok G

s cimple or
ot | | compound

Tip: Understond the cucston, then select
the best strtoay.

ooooo o000

REVISION CHECKLIST
|t oot Vv
. i b

1 o fnd repected X changm

1 con expre o b a1 %

o it . chenge

e

1 o e sl bt

1 o coloat compened st

1 o chocse e bt b

YEAR 10 — AUTUMN BLOCK 4

A\ coMMON MisTAKES

Dividing by % instead of multilying.

Using 1.25 instead of 1.025 for
@ 25% increase.

X Forgatting to subtract when
decreasing,

X Only finding the % and not adding/
subtracting it from the original.

X Using the new value instead of the.
original when finding % change.

X Forgatting to convert % to o
decimal or fraction.

X Confusing simple and compound
interest.

X Not using brackets when
calculating compound interest

X Rounding too corly.

@ CHECK IT!
1 Find 40% of 150.
2 ncrease 60 by 12%.
3 A volue decreases by 15% twice
Overol mutilor?
4 Express 12 05 0 % of 30,

5 A price drops from £90 to £72.
What is the % decrease?

6 After a 25% increase,  jacket
costs £50. What was the
original price?

7 Simple interest on £1000 for
2 years at 3%

8 1000 is invested for 2 years at
4% compound intorest.

Find the totol amount

Choose the best method to find

the answer: 15% of 320

NEXT STEPS

e
L]
=
. e
£
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REMEMBER

Ratios show the rolatiorship
botween two or more amounts.

+ Ratios can be simpified by
dividing b the highost
common factor (HCF)

+ Keep units the same bofore
comparing,

+ Bar modls holp you visualise.
ratio probloms

+ Alwous check your answer
makes sense.

EY VOCABULARY

ratio

A comparison of two o
more vokies.

Rtios that aro the same

ocqivolont retio

propertion

scole

accle foctor

smpity

clapbroie

when simpified
A relationship where two
rotios ere cquol

O shore i a ot
The totol amount.

The amount by which one
Voo is areater than
ancther.

The ratio of @ kngth on o
drawing to the real longth.
The multplor used to
nlargo or roduce.

o divide to the smallest
whole ruambers.

Using lettors 10 reprosent
eumbers

= RATIO AND SCALE =

A ratio compares two or more quantities. A scale shows how lengths on a drawing relate to real lengths.

We can use ratios to share, compare and solve problems in many real-life situations.

©  couvmen eaos
i o

of  ratio by the some umbor.

Bxanplo 1 Simplify 24 : 36

HCF of 24 and 36 is 12

24412 53612 =2:3
Examplo 2 Write 2 : 3 in three
eqivolont forme

K246 X369 <482

T Abweays use the highest common
foctor to simpity fully

© saze I 2 RaT0 GucEERACALY

Lt one port - k
[
Share an omount A in the ratio 2 : 3
Totol ports < 243 - 5
Tport < k
Assk - k=

Shores 2% = 28 3o

(A sk unis)

2 pore 3 pore
 E— ]

=

pahungrbgietivati

, CAN YOU REMEMBER?

What is o rotio?

~ How do you skmpify @ rotio?

- How do you find ccivelent ratios?

- What doss 1: n mean?

+ How do you shar in a ratio whan
the ciference s gher?

- How do you e dlgebra to soke
ratio problomms?

- What s o scole factor?

SHARE IN A RATIO
(WHOLE, PART OR DIFFERENCE GIVEN)
Use bar models to help.
Exomple 1 Share €72 in the ratio 2 : 5
Total parts = 2+ 5 = 7
£72 4+ 7 - £1029 per part

a [1029] 1029
o2
& [10.29]10.20] 1029 1029 10.29)
A-£2058 B - £5142 (10 2 dp)

Example 2 Mo has £30 more than Eva
Thy share £110 i the ratio Mo : Eva.

Differonce = 5~ 32 parts = £30
1 port = £15

Yoo } .

P

T Lokl tho gven information
b model corafuly

SOLVE PROBLEMS WITH
RATIO AND ALGEBRA
Form an equation cnd solve.
Eorle
In @ school, the ratio of boys to s
2315 Thare are 160 more gis
thon o How mony boys ore thore?

Lot bous - 3x gils - 5x
Gils ~ boys 160
5x-3x - 160

2 = 160
Boys = 3x = 240
Giks = 5x = 400

x- 80

tha information o form o acuation

O KEY CONNECTIONS

Rtior: link 1o fractions: and
proportions.

+ Ratios are wsed in rocipos,
fincnce, mixtumes cnd mops.

+ Simior shepes have equal
scale factors

+ Algobra holps solve urknown
vokies in rotios.

LINK RATIOS AND FRACTIONS.

A rotio a : b can be written o

@ fraction 2 (when both parts > 0).

Exarple 1

Use the bar modet

2 pors 7 ports

ok 9 ports

T Both ports of the ratio must be

in the some units

Excrrpio

Map scoles

A mop scole i 1+ 50000
1 cm on mop + 50000 em reci
- 500 m rect

¥ the distance on the map s 75 c

Rool distance - 75 x 500 m

- 3750 m = 375 km

Ut the sceme ks before coklating,

i} REAL LIFE LINKS

- Scole draawinegs mope, plors,
models.

« Finance: sharing profits. mixing
imstmonts

+ Sciamce mixtures, concontrations
chemica rotios.

+ Sport. comparing scores and

B 1

Fcenpho 2 Rochuco by seclo foctor |

© comene & ser oF atos

Make the second ratio have the some
frst part s the first ratio, or
e ecuivalent ratios.

e
Combine the rotios 2 3and 415
Make the frst ports the some.
=2
2:3 — 4:6
a:s

— a:s

Add the ports: 4 (645 < 45 11

T Abwoys ok ono pert
the samo bfore adding.

RATIOS AND SCALES

Enlargement and reduction

Sk foctor (56)

o g
e

kg by scole foctor 3

Ben | -

1 it o tho draving i 1 times bigger in reol e

REVISION CHECKLIST
1 con sty and wete ecpivlent rtion
con shere i s (ort/holes
prrs—"

s cormst bt i o rciors.
Y com scive cpbrese roo probler
[PPSR —
1 con use scoke ard scole fockors comecthy

0oooo oo

YEAR 10

AUTUMN BI

K 5

A\ COMMON MISTAKES

2w oo

Not simplifying ratios (o the
lowest terms.

Adding or subtracting ratios
without moking parts equol.
Mixing up the order of the

ports in @ ratio.
Forgetting to keep units the
Using + or - instead of x or

whon finding cquivalent ratios.
Not reading questions corofully
to 500 if @ part, whole or
difference s given

Colculating scole foctor the
wrong way round.

@ CHECK IT!

Smpify 18 24
Write 3 8 in two oquivalent forms.
Shore £90 in the ratio 2 - 3

Mo Eva - 5 2 and Mo has £54
more than Eva. Find Mo and Fva

Write the ratio 4 9 s @ fraction
Combine 3 4and 25

X y-2 3andxey-45
Find x and .

A map uses  scole of 1: 250000
Find the real distance when the.
distance on the map is 8 cm.
Enlarge a shape by scalo factor 25

Rodhuce a shape by scole factor

NEXT STEPS

You wil use these skils in
later topics such as simior.
shapes, trigonometry, vectors,
arca and volume, and
problom solving.
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o REMEMBER

Fint @ common denominator

whan ccking or sbrocting.

+ For mukiptcotion: mulply
uamerctors, then dencminators.

+ For chveions iy b e
rockorocd.

- Simpiy your crmwer ully

+ Comvert mined muambeors t0

improper froctions when noodec.

= Chhack your anawer (estimate.
or colcudoton)

KEY VOCABULARY .
IR R

Tho rumibor above tha

fraction bax:
donominctor The numbor bolow the.
frction ber.
proper froction A froction whare the

rumerctor s less than
the denominctor.

A froction whore the.
than or equal 1o the
donomieter.

A whole purmbor and

r—

sy

ocpaesont Fractions that have the

froction soma veiue.

foctorise Weite o expression as
@ product of factors.

. A fraction with lotters

froction i the numerctor, the

denominator, or both

W ExaM TP

oo the auestion corofulky
Undorlie ke information
Docido which operationts)
wou rood

Show our working clecry
[T p—
o chock &

ADD AND SUBTRACT
FRACTIONS

Mokes donomintors tho serme.

then cxkd or subtract mamerstors.

i 1
ey Ecrrple 1 G Ermplo 1
E] 1 ¥ s 10
3 W o 2 ot arumber 28 e e’
1CD of 3 and 4 is 12 z " What s the number? = -
[P
2 Sl Lt the b b x
3 iTw B2 S O
¥ w e
I L 3 95 3% 8 . gs e s
R R P
x-ama 2
=) ot s
E )1 5
P RET
> Example 3 (with cancollation)

Tiox Gorvert mised ruenbars
whor oded ard sirplfy ulky

SIMPLIFY ALGEBRAIC
FRACTIONS BY FACTORISING
Factortss mumerotor ard danoemincor

thon comcnl common factors.

[

X9 e | x-3

FEE xxe3) x
T

Banpio 2

20 v6x | 2xixed)

T4 T weaeen
(50 common ftor to cancel

, CAN YOU REMEMBER?

+ How do you add froctions?

+ How do you find a common
donominctor?

+ o d o iy fractions?

- Wiy do ve use recprocols
o i

- How do you comvert @ mbed
erboor o an kmproper fraction?

o diido, mutiphy by the reciprocl

Tip: Gancol common foctors before.
mudtohjng o malke # e,

= WORK WITH FRACTIONS =

Fractions can be added, subtracted, multiplied and divided. They are also used in algebra.

Always simplify your answer and check it makes sense.

MULTIPLY AND
DIVIDE FRACTIONS
Ml stroight ocross.

ADD AND SUBTRACT MORE

COMPLEX ALGEBRAIC FRACTIONS (€)
Ervaro thosy have tho sormo derominator;
thes cornbin mamarctors.

PR
1CD s (= D).
x(x+1)

= 36-1)
Goneen T Genwen

R exe3x-3
G

S Lo ey
ey

o Foctore the danomirtor to find

KEY CONNECTIONS

of moths ond scionce.

- Aol fractions e wed in
formuion and acestions.

- Simpigng froctions hoigs i
Sohving problome offcionsty

+ Rotios, proportional recsoring
onel roctions cro closehy lrked

SOLVE PROBLEMS
WITH FRACTIONS
R the probiom corefuly
o choose the comct cperation

MULTIPLY AND DIVIDE MORE
'COMPLEX ALGEBRAIC FRACTIONS (£)

Mty cmerctors anel dorominators.

e sempity

oyl |

22 3

. 2=y | xe2
P

CEECT I
wnnn

gl 2

= 2

xoa FEr i
2x-2) | 2x-2)

ErTTrT)

042

Tiox Gencol cny common foctors
bofore mutiphsng.

Ay REAL LIFE LNKs

+ Rocipes use fractions.

- Finance: ntorest o, loorns

- Sciomoss: mistures, conoantrotions,
Sproocds ond formukn,

+ Comtruction: mocsring ond
-

ADD AND SUBTRACT
ALGEBRAIC FRACTIONS

Mabie donminotors the sorme

ol combsios the mamerctors.

i P tho lowest comemon
orominotor (1CD) frst

MULTIPLY ALGEBRAIC
FRACTIONS
Mty rumorcstors. togethor
e donmintors together:

Bl 1
a0 e
B ) e ey e
5x6 B2 (with concelotion)
s
B axs
TS T a0
2
3

[ ———
s comcotieny comemon foctor.

@  sowe EausTions wink
ALGEBRAIC FRACTIONS (E)
Cloor denominators by muhing
b tho 1D
-
BE.. elw. 5
x-1 e
LED i = e 1.
X0+ 1)+ 2000+ 1) = 306 D0k - 1)
X m2 w303 =)
X a3k -2 w3
2¢-3x =120
@x+ -1 =0

[sip—
L —————

REVISION CHECKLIST
1 con o and subtroct froctions.

1 com muiphy ond chvido froctions.

1 con soivo probloms with froctions.

1 con axdd/mubtract okgobroic froctions:
1 con muliphy olgebrosc froctions

1 can divices clgobroc froctions.

1 con simpity olgebroic froctions:

1 con soive exauations with olgabroic:
froctions.

00000000

YEAR 10 — AUTUMN BLOCK 6

A\ CcOMMON MISTAKES

X Adding or subtracting mmerators
e damominators.

X Not fincing @ common donominotor
bofore dding or sublrocting

X Moing up mutipliation ond divison
o fractions.

X Forgetting o convert mied numbers
to improper froctions.

X Not simplfying crowors
Cancaling torms that ore odded or
sbtractod

X Mot chacking that the denominator

X Rounding anewors too corky

@ CHECK IT!

"3
2%
: 5
‘<3
5 smeity
P—
7 Sote
o xet

=
M ]
0 Soho 2
@ NEXT STEPS

You will e these i in
lotor topics such o orophs,
secquences, equations,
trigonometry, colculus

and reci-tfe problem
soing

e




