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Joanne sees this special offer in a shop.
Special Offer - 89L < ‘lj'% = e
Microwave £189
Toaster £25
Buy both items and receive a 4% discount

Joanne buys both items.

How much does she pay?

3|Page



[¢ huv( h of England
igh School

Year 10 Knowledge organiser for all except --- H = Higher Content

Feuwords
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Four teachers are planning school trips.
The tahle shows the number of students and the number of teachers planned to
go on the trip.

| karting  Museum  Theme Park  University

kumber of students 140 221 342 159

HWumber of teachers 8 12 19 9

For every 18 students there must be at least 1 teacher.
Which trips have planned to bring enough teachers?
ANISIBAIUN YIBd SWSYL, ‘Suniey]
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Ben works 42 hours each week.
' His weekly wage is £453.60

Next year Ben will be paid an extra 65p per hour.

How much will Ben’s weekly wage be nextyear? | oo o
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You might think that a decimal iz just & decimal. But oh no — things get a lot more juicy than that...

Recurring or Terminating...

1) Recurring decimale have s patiern of numbers which repests forever, e.g. ¥ ie the decimal 0.333333...
Nota, it dosen't have to be & eingle dight thet repeste. You could have, for instance: 0.14:3143143...

2} The repesting part ie ususally marked with dote or a bar on top of the number.  there's one dot, then
only one digh iz repested. I thers are two dotz, then everything from the first dot to the sscond dot &
the repesting bit. Eg.'DEE 0.2CCEECE. ., 0.95 = 025959505, ., 0.955 = 025505595,

3) Terminsting decimale are finite (they come fo an end), n.g-m- ie the decimal 0.05.

The denominator (boHom number) of a fraction in #e eimplest form felle you i # converte
to a recurring or terminating decimal. Fractions where the denominator has prime factors | H
of only 2 or & will give terminsting decimalz. All other frections will give recurring decimals.

e renaviag.

Only factors: 2 and 5 Aleo other prime faciors S For prme
1 1 1 1

1 1 1 :'-lu factors, see p3 :
— P — — — — — — Elpbmpannnn I
Fracmon | © (e | 2 | 20 7 35 3 1
Ecimaicur
Decma | 02 [0.008| 05 | 0.05 |0.i42857)0.0285M4] 0.3 | 0.6
Tmri':ulham Rnnu*gdmird&

M=

=

1
1
1
1
]
]
]
1
1
1
]
]
]
1
1
1
]
]
]
1
1
1
]
]
]
1
1
1
]
]
]
1
1
1
]

Converting terminsting decimals o fractions was covered on the page. '

Converting recurring decimals i quite a bit harder — but you'll be 0K once you've learnt the method... 1

1
1
]
]
]
1
1
1
]
]
]
1
1
1
]
]
]
1
1
1
]
]
]
1
1
1
]
]
]
1
1
1
]
]
]
1

| Recurrmy Decimals into Fractions |

1) Basic Ones |
Turning a recurring decimal into & fraction uesz a really clever trick. Juet waitch thie...

m Write 0234 as a fraction.

1) Mame your decimal — Fve called i 1 Let r = 0234
2} Multiply r by 2 power of len to move it past the decimal .
point by one full repeated heamp — here thats 1000 1000r = 234334
3) Mow you can sublract W get rid of the decimal part: 1000y = 234734
- r - 0334
999, - 234
4) Then just divide to leave r, and gangel if possible: ,_%-ﬁ

e e it e e e |
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L |
1
1
1 -
I 2) The Trickier Type | H !
1
: i the recurring bit doeen't come right after the decimal point, things are elightly trickier — but only slightly. :
1
1
' m Wirite 016 as a fraction. \
. 1
' 1) Mame your decimal Let r= Q16 1
! Z) Multiply r by @ power of len o move the . :
: nof-repeating part past the decimal pount. 10r= 16 :
1
| 3}  Now multiply again to move . !
1 one full repeated lumg past the decimal point. SLlmrons :
1
: 4} Subtract to get rid of the decimal part: 100r = 166 :
' = e 1k |
: D0r = 15 1
1
' 5) Diivide to leave r, and cancel if possible - ?‘% - % !
1
. 1
. 1
. : :
: Fractions into Recurring Decimals !
1
1 You might find thie cropping up in your exam too — and if they're being really unpleasard, :
: theyl etick # in a non-calculator paper. |
i e |
1
i Write o as a recurring decimal. !
1
1 There are Led ways you can do this: £ :
: o Find an equivalent fraction with all nines on the bottom. a8 1
1 The number on the op will tell you the ecurring part. 3?;___,99 :
: ‘_ﬂ1|||r||||.|||||'||||||||u|_|1|-|||||rr||||_|,-__ = !
1 - Watch out - the pumbser of nings on the =4 1
. = talls yous the pusmiber of digls in the recuring part. = 24 34 1
! S g dl-oihedb-obd = ? !
. CEANqE U gL g Nt g gt 1
1
1
1 9 Femember, -3%- means B + 33, so you could just do the division: 0.2 I4 3 b — :
' [This is ©K if you're allowed your calculator, but a bit tricky S T I
1 if not. you can wse shord or long division if you're feeling 8 _nda :
: bold, but | recomimend sticking with method 1 instead) EE N 1
1
L o i I
Convert 0.34 to a fraction. v
Give your answer in its simplest form. i
Circle the largest number. irs oz
1.85 1.85 1.85 1.8 Tos% s6SBe
81 Syl S8l @
st
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————————————— 7 |
| Whyit do | need to be abe to do? I | Feuwords |
I |
| By the end of this unit you shoukl be able 100 | | Standard {index) Form: O sustem of witing very big or very smal nurbers |
|+ Hertfy square ord cupe rumbers || Commutative: an cperation s commutalie i ehanging the. order dees nol change, the, resut |
|+ Caboulale Wgher powers ard roots : | Base: The. number that. aets mulipled by & power |
: * Undersiand poers of 10 and slandard | | Power- The. exponient — or Uhe numbser (hat. Lels uou how mary times (o use. Une number i mulisication |
form 1V Exponert: The, power — or the number that tels uau how marny times o se the number n mulipieation |
I« Ko the gadiion and sbtracton k for L |
| ; it att el ULy | Idoes: The power or the exporert |
ndices !
. - . || Negative: O vabe bebow zero |
| %iﬁwﬂ power 22r0 o regtive || Coefficient: The number used to multiply a varise |
' |
" _tade iy mresdlom (\ _______________________________ |
| Square and cabe rmpers (s Py © || Hater poers and roots |
| Square numpers o . A\ 9 ﬁ {? : : g e— - va?"l
| \i y ! £aY 0 frumber of limes
Y ey 3 (3 187,64, 5. AN I ]
| 4 . tsetl]
B4 - 2rAxdxdxdx3 /3, ;LG;MQMMH,,J L AN [] =t I
| = \ . rurber
I EEHITRE @ B B q 6 I I
I : K o ) Grbr B / \ / y i Frdig the nl hl
| P Taetors oan Trid squsre, rm[h )r\ OAEGARY ‘/’2\ ‘/ j\‘ (\‘/3\ 11 \/_ | Q—EI L of o ke I
1§ vizm=12 & & B 216-6 oo /:I |
Ir_ ______________________________________________________________________ Cloer mertol strateaes for sauare rooss :
: Standard form — w1y L Ll o8 oll VB10000 = vE1 x V10000 |
1
| Ony roioer n I e o o |: =9x100 l
| oetwsen | ard A x 10 4 || =900 |
| s than IO [ 7' [ 0ol 0col |I |
I / |—_—_—_—_—_—_—_:—_—_—_
N ) ! |
: Example Nmmmgh Gy ke o o v Obas - || P S hadd‘tlon/ Sublraction Laws |
32x 00 I ; 1 |
: S3x 0% 0k 0% 0 ) MNumpes in standard form with negative W 1 L amxah=amnn ] |
| - 32000 3y 05 L powiers wil be kss than | il |
= 33w g g
- RO 0003 | =pm- I
: 3ax 10 3R px X 000032 :I [am_an_am n] I
L S U DA e I S I eV S S S S SRS I o e e I
[ e e = A R e S e i i e [ e R S e -
Zero and regative indices Powers of powers | Stardard form cabulations (R
Gelflion gra Subteoelion Tip: Sorvert inko ordrary nurbers
xo = ( (xa)b _ xab 1 ;;i”tf bak 1o standard from at
€ 2
¢ g OX NP+ BXM0° e
— aG = a6 (23)4 = 23 X 23 X 23 X 23 v APAA Sl a1
1 rmber a® : 3 ! 600000860000 “x IF
diided oy Tre sare brse ard porer s repeaes Usz Tne exdoitior Tkt e T
sef = | e For widces ﬂr:al :,«F,f:[,r‘ - lex e IF
- 46-6 _ =1 gl arewe - L4 10?

‘ Meztive rdces do nol indaate

regalive solllior
2E=
=z
=1 Lookirg al the
1 can Felz o w
=g rative o
Sasi= -

(23 = 212 —— g = 3x4 = 12

NOTICE the differerce
(2x>)* = 22® w2x®x 22° % 2%°

The adation b apples CNLY 1o The pos
The wtegprs st reed 15 o mlised

x3H)* = 16x12

Divsicn aiesiiors

Lax iy & ek e i
axl W

0.

(9 00+ @ o)

Fov mistizication
and desion o
cont bk of tne
v R ord
riers of 10

X 107+ 100

(a)
(b) Simplify (5x*)

(c) P.: xpf _PI: ® PI

tsHion
N

Find the value of ¥

Simplify 9p° x 2p”
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Surde are axpreseione with irational equare roote in them (remember from p.2 that irestional numbers
are ones which can't be wriHen ss fractions, such aeg most equare roote, cubse roods and ).

Manipulating Surds — 6 Rules to Learn | H
There are & rules you need to learn for desling with surde...
o \"i;)('.r_h —vaxh Lﬂ.\."j xr’? =-\..-J13'53=u-'.’6 — also :'r'.bf"\r'rb b -,fhxh-h
‘Ilr '\.'...ﬁ 'B f
QLA o &- /3112
€) /5 1 /b —DONOTHING —in other words it is definitcly NOT ./a + b
@) (a+ /b —(a+ /B)at /b) —a® 4 Za/b 1 b — NOTjust a* + (//b)" fsee p18) &
© Gi/bia—vb)=a'ta/b—a/b—(/b)? =& —b (s pi3)
GL:;xﬁ:ﬂ Thie ie krvown ae 'RATIONALISING the denominator’ —
b Wb Vb B i where you get rid of the ;| on the botom of the fraction.

For denominatore of the form a = . b, you sheaye multiply by the
denominator but change the sign in front of the root (zee example 3 below).

: Use the Rules to Simplify Expressions

m I VArite /300 + /4B — 2,/75 in the form a3, where a is an integer.

Write each surd in terms of ¥3: /300 =100 %3 = 100 = /3 =103
J4B =16 =3 = J16 x /3 = 4,3
2,75 =2/25x3 =2 x /25 x/3 =10,/3
Then do the sum (leaving your answer in terms of /3 )
VI0OOD 448 — 275 = 1043 +4/3 —1043 = 43

21Aurhr#rwihllﬂ#h4rmalﬂwidﬂlxcm 31 Wirite 3__ in the form a + b,/5,
has an area of 32 cm®. Find the exact value 2+45 B
of x, giving your answer in its simplest form. where 2 and b are integers.
Area of rectangle = length = width = dx = x = 2@ To rationalise the denominator,
multiply top and bottom by 2 —'5

S0 dx” = 32 o can iynone the negative
-8 square root [see pF7) & 3 __ 3a—.,s)
x=+,/8 lerggth musa be positive 2+y5 (2+5X2-.5)
'Elndv:]uc'mum}whmimlﬂnmrmh =— 6— 343 <
surd farm, 5o get /B into its simplest form P-2J5 + 25 - (V5]
JB=J4x2 =/04.02 =E43-:55=6 :-|1.5= 613.5
242 Sox= 2,2 [s0 a=—6 and b = 3)

Show that 322V3 can be writtenas 4 _ V3

2+43

- ere+ e -H
(2)e — &Mh+ EMs - QL

(=r—T) -+ %)
\eo- o) (STE 8D
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[m=——————————— el |
| What do [ needto be able to do? :@gyords |
| I |
| LY ] her to make, g er N
| By the end of th it ou stoukbe abk 1o | I Fmt‘or, lnumoers we. mutiply Iogetqer o make. another nomber |
I , : | Mukigle: the resut of muttighing a rumber by an integer |
|* Understand factors and mulliples | | HF fishes! oy The, biogest factor thal rumbess st |
| ¢ Express rombers as 6 prodct of pames | | Al gj commen oe O:( 0 L Or L TOErSS (e |
[ = Fid the HOF and LOM I LCM: loviest common mutipie. Tre. Tirst multiple, rumbers srare. |
| = Desoribe and conlinie seqences I Orithmetic: a sequence where the diference belieen the Temns is constart |
| = Cxpbre seaerces || Geomelric: d sequerce where each Lerm is found by mulipbing the previous ore by g fixed ronzero nmber
|« Find the rth tem of  lnear seauence : | Sequerce: ftems or rumbers put n a pre-cecided order |
| I |
| Ly |
L] - __ |

Mukiples  Tre “tames tabk” of & aven rum

Ol the numbers 1 this ists belbw dre. mulipl

ber o |I Factors

[seaub. | [ ez

| 00000 s oo hep represen factors @ @@ ee 0000 || . Wecer
ksof 3 1) eeeee Feclors of 10 Bxlor v (1o Onyhos 2 faclors
Iy Sx2ordnd 12210 )
J I 1= ord tsef The first prove riyrber

Tris ot cartnies aed sl
erd

N

Non exarigle. of o miflipk

il gk 52 4

The rumberilseT s
awigugs & Tocler
T N -
Factors of bx

b x, | Bx, ix 3 3x, A

(!
(!
|
|| Leam or how-lo quick recall...

Toe orly even prve. rurrber

Cgrions dred expreseiorg

mhpk @ |

glEEEE

: J

K exx

-

bx X

47 s ot o mufiple of 3 ° iz of 3 |- u |Il 2Ll 7, L 1B 7, (4235 2k oo ‘
besase itis 3 x 15 } I x4 I
L S || 2] M 1 (&)
STl el Il S S i s TRl Wi i (i s e o | T e ememiw e s oo I
Podel ol pre fcloss e @) EIng the HOF and LCH ()
part-whoe HCF — Highest common factor LCM — Lowest common muttive
"’L-.#*

2 &

@Gﬁ% ‘@

" LOMof18and 30

LB 183654 7270
£330 | 30,6090

5 ) 12306)918

30 ] 123560530

Mitipkeation of prr

eged 30xd Ax3IxDHxA
B0 320x5 Ax3xHxH
IOnthmetlc/ Geomelric sequences

Orithmetic Sequerces ‘\/Mﬂfj? by o common difererce Ths is

foura by addiion or ablrotton belseen levs

I
I Geometric Sequences | charnge by a commen rao
| & found ry mutipicaiion/ division between terms

| Termtoterm ke — row you el from ore lorm
lumiser n Tre sequenced to Tne rext ferm

|
|
|
| o ﬂ
| By 3 ar then aad A

11| Page

Q.IH vee, prire. foctor trees IE,VPT’i‘S‘EfH the sae. decompestion

Posttion to term ruk — Lake. The e and subslitule in @
sosbion to find 6 erm Eg MUk the sostion rumber

P 3 The et tre toe [ er g
bis [mﬂﬁiémw[ k-6 MU;M FEMW [ LCM = 40 J
I
e foctors v
é 2 @ N LCM - 90
Q/ ; GO (D
I N b [(wr-s | I
_______________________________ 1
|| Othe,r sequerce 11 Finding the nth term (&)
I: Fiboraca Sequence, ” This 15 the. 4 > 4 6 |a’z |G 20
| \ 2 9, B, B times table o

This

4n

R

|| Trianguiar Nombers — bk al. tre formation

Il

ie B M 13,610 15...
|1 Square Numbers — laok g the formalion

I
I
.z 14,906
I

Segueroes are e dsellon of o palian
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i Pinding the nth Term of a Quadratic Sequence | H

haz an " term — the difference between the ferme changes s you go

Find an expression for the nth term of the
sequence that starts 10, 14, 20, 28,

- 1 F. 3 -

term: 10 14 20 _28
Gl S
Zf_,,.,'i_,;“ S the expression wil
+2 2 ronkain an n? term.
trm: 10 4 20 28
o 1 4 9 16
trm—n:9 10 N 12

The expression for this

linear seqjuence is n + B

So the expression for the nth term is n® + n + B

H'rwﬂi the eequence, but the difference between the differences i the same each time.

]
2)

3)

4)

5)

Find the differance betwean

each pair of terme.

The difference iz changing, so work out
the difference betwean the differances.
Divide #his value by 2 — #his gives

(here 's 2 = 2 = 1).

Subtract the nt term from each ferm
in the esquence. This will give you a
linear eequence.

Find the ruls for the rth ferm of the
linear eequence (gae shove) and sdd
thie on +o the n? tarm.

Agsin, make sure you check your expression by putting the firet few values of n back in —
eon=Igvee "+ 1 + B =10, n=2gwes 7 + 2 + 8 =14 and eo on.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
the coefficient of the n term :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Here are the first 5 terms of a Fibonacei sequence.

2 2 4 3
Find the 8th term of this sequence,

Here are the first § terms of o sequence.

9 14 1% 24

Find an expression, in terms of n, for the nth term of this sequence.

Here are the first 5 terms of a quadralic sequence.

19 15 9 1

29

Find an expression, in terms of #, for the mth term of this sequence.

10
-9
+h = 9T + 9]
g7z = 91t o)
91 = QI &+ ¥
‘‘‘‘‘‘‘‘‘ e
sz oz 51 ot g
RV IV
e € 1z =9 I-=9
LT =0+72- b-=9+¢g-
bT=0+1T-1T- H-=9+(T-)g
bT=0+9+0 ¥-=9q+vg
z- T- T
or- 8- 9- -
b- T b ST bT

Vg
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= Draw and undersond addton and
autdraction of wectors

|

1 |

: By the. end of thic it you shoud be abl ,: :
| for I Divection: the ne. cur cowrse somelhng £ song |
| 7 Vrderstand ond represent wectors I Magrituake: [ moepd e of & weelor £ ds kralh 1
| = Ve and read veckor nofialon || Soolar: o srigle numiber (sed o eegresend the muliper when working wih weelors 1
| Drow and undersdond wectors milipked | | Cobmey veekor: 6 malrx of ore colmn descabing the movement, from a pont |
| byasd U| Resonk: the vector thal & the sum of two or more ofher veclors |
| = Draw ood indérstond addton of 1 Povelel <l Ires ol never mesl I
| verdos I| 1
: : I 1
| I |

between B and C so ﬁi=ﬂm
AC=-a+b+Im—— AtoCvia O, B and M

e —— g R 1
[T T T o 1
 Understand and represent vectors \eztors show b dreclion ered maenfiste ]
I Lok vezliors hawe been seen in oo :
| i descabe. the movemen, of one mage orl The avod & portng n the dreclion from Tre dreciion & mportort, 1o ||
| orufer sharling ponl (o 2nd pord of The veclor corecl w2 The veclor ||
Hows dona 1
l f:ar-:—.p 4 The magnlude & The enalh of The weclor The manie sag ke |1
| {_3) B (Thes & cakubled Lang Fyfhoeons teoem ond | game even | the dreclon |
I Mowerird drg T, o gl -ongled Tnngke wilh aedony ires) cronges 1
| Fewam —~ |
e e e e
| Understand and represert vectors 11 Vectors mutipled by a scolor i
| Vector rotalion DE £ orclier 1) !
| o epesert e el || [ Paorolel vectors are scolr muliples of e oiher I
l g prwg the pork [ o the pari £ I: bo , :
(3 I -2 xe=2¢ |
: / v DE {—1} 1! Miliply € by 2 the becomes b, 1
The oo ko ndeales e | The o Ines: are. porclel ]
l E deecion Trom pord, D 1o pord E :: b 1
| 1! a--1xec=-c :
| Vechors can ok be wrllan n bold ke (lj |: g The veclos @ ond € o ako |
" grpmisie ety 9 \2 |I a porake] i regolve o cages 1
!_______________________II the veclor 1o rverse dreclin |
Mmoo T I !
1 Ocddition of vectors h I
I b--2 xa=-2a 1
l T (.! Be-(2 AF + BC :l “'l:_;gl:ﬂ['"(_z.‘ﬂ{c' _12}] !
: 1] (—'l) . ) I| :
- e
| (D)+(5) it stdn s i
{1 Oddtion and subtraction of vectors i
| (342 il < o i
| 5 re-d “@) Q)
I
[ — _ (5 1l « 1
AC = 5+ =0y _[5
| & [aren-GE 0!
l c Loak v [he sekilion compores I: I
| I the veclor AT :| a+{—h) :
| i X . 5 |I =a—b B 1
[ AR+ BC = AC = ( } |I herealol 6@ — beecagete |
| -3 i veelor & i (e oppoale. deezlion Lo b whch |
L ! ness o sk of - | ]
______________________ -
| |
| |
| In the diagram below, M is the midpoint of BC. To obtain the unknown vector |
| Find vectors AM, OC and AC in terms of a, b and m. just 'gat there' by any route |
| b B made up of known veclors. |
| (111 |
: o M AM=—as+p+m Ato M via O and B :
s 1
: = < Oé:_b+2m 0 to C via B and M — M's half-way :
| |
| [
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Extra bits and pieces can crop up in vector questions — these examples will show you how to tackle them...

Vectors Along a Straight Line ‘ H / E
1} You can use vectors to show that points lie on 8 straight line. Y i

X
2} You need to show that the vectors along each part of the line point ] o =i
in the came direction — i.e. they're scalar multiples of each other. If XYZ is a straight line then XY'I

must be a scalar multiple of v7 !
m In the diagram,

OB =a,AE‘:=2h,Bf}=a_hame:=%a_4h_
Show that OAC is a straight line.
1) Work out the vectors along the OA=a-2p
two parts of OAC (OA and AC) — =
using the vectors you know. -‘\\"ﬂ‘c:2£+{1—_‘3]+(%§._4!’_}

- 3 3
2) Check that AC i a ==a-3p=2(2-2h)

e 2=
scalar muliple of OA.
E\\H So, AC =% OA
3) Explai this means : -
) Eﬂclh_: ::FJH' I !Tihl!l. T AC is ascalar multiple of OA,

so OAC must be a straight line.

~ Vector Questions Can Involve Ratios |

Ratios are used in vector questions to tell you the lengths of different sections of a straight line.
If you know the vector along part of that line, you can use this information to find other vectors along the Iiné.

e D= 3 _ B3 1
E.,g.’_f ! E XT:YZ=Q:31dsgouMXY—EXZandYZ—§XZ- .
1
ABCD is a parallelogram, with AB parallel to DC b B :
and AD parallel to BC. |
Point E lies on DC, such that DE _:EC =3 : 1. a 1
BC =1l;1r||:IBJQl =b. :
Find AE in terms of a and b. D E C 1
. : : 1
AE=AD+DE 1
1) WriteAE s a route along the — . 1
AD=BC= 1
parallelogram. e a !
2) Use the parallel sides to find DC =AB=—b !
AD and DC. . 3. 3 3 !
. DE=—DC=(_pj=—F !
3) Use the ratio to find DE. 3 al—B)= %= 1
1
4) Now use AD and DE to find AE. — S, AF_AD.DE—a_2b I
— 47 1
1
1
Lo o o o e e e e e e e e e e e e e = e e e e = e e = e = = = = e = = = = = = = = e = = e e = 1
The diagram shows a parallclogram.
B
o
l=1a
Of = 2b
(a) Find, in terms of a, the vector D
(b) Find, in terms of @ and b, the vector A5 (H s
.
. 97+ of —
{c) Find, in terms of n and b, the vector 4T M
(1)
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YT e, - >~ ~ ~~~~—~"~—"~—""~""~"™"™/"™""™>"™/W"w——"T"/"™V"/">"™""/"™"™+— r
| \What do | need to be abe. ;.M |
I to do? hPrctmtn*mcﬂo{mmrmlmmlnmwcmwmm I
Iam o this ik you shoukd be able Lx '| Locug: st of porls wilh & common propery [
* Dol ond megeLre anakes Eqﬂnt'rﬁm&’ |
. o : I|
. E::;:i :ﬁ{mm oo, nes, o I| Dicorectange: (5 <lacum are.,'m wilh st crckes al elrer erd l
' | Perpendedr ves (ol meel ol A0° [
e

l' Cor:s”.rld perpendcubes from pons, ines, I Ovc: port of dclre l
| dngks |lkﬂwummdmmmmn@ﬁﬂmmMmh I
| » idertfy congrerce {hwmtlham; dnd dze [
| = ldertfy congruent trunges | hape - |
s ———— L o o o o o o o o s i ———— —— — — —— ———— —
e e e e T R I T T L T e || T e e e e e e ==
| Draw and measre anges @1 Scae draings © | Loows of a dstarce from a port

Mkt o murk o 3% i a per I

Hmn &-cm?:tr:m;::r.izm | 0 peture of o car & draer with 0 52 of 130 I: 3ra-’.=:.ujul.:;;:r'.;-.-_._v¢
rikr| - torce) from Tre e nie
P, 5 * =

For ey tm:rrrqngs

Esupmen nescéd
Fire port & n the comer The rdde & The detance

|
|
I
|
|
Tre e cor wage s ﬂ |
|
| i zan only meks. 6 guarter from the. fmedl o,
|
I

| P e the: et & i tre erd
| of thet e ey el T
Ionx:

|

[

| :
I r

| '
|

|

o bn 3em Ty |

cl-";:m 3:-1.«1;)5 | -

I——-——-—-—-—-—-—-—-—-——-——-\—-—-——-—-—-——-—-—-—-——-—-—I’_"___.'.-——-—-—-——-—-—-———-——-—-I

|

Fr |

|

fz | |
|
h |
H’LIT |
The anse. l

|

|

|

.f Ol porfs are

aquiiant fhe

same delaree
from e

T e e
he ine. & sheghl 5 o e
] v The: el e
poralel i o onand e

L

Jon tre. il riachors with &
ner

Fevythe compees b i fy

Qe dnal o Dl deok

The Iné. are.
43.01" from btk porils

= vt the drts mokes the bt

o ——— ————— ——— ——— ]

i
g
7
7
7
g
5
s
i

rom the dngl vertex dide Do et Tl
2l The Iness Fiorrmay the drgé

__IF_____

T The. compas Tre Sime: e gl L2
& he new et o dentres b drde
rleriecdrg drs n tre radde:

Coreyrert figures are derlica in 1

m2e on shape — ey an be

refeclong o wolalire of eah
olrer

v.

Se-ade-ade

4l % :

‘i;ﬁ;“‘

Congruerl shopes arz derbical — ol corvespondrg sdes
and anges vee e some 222

| |

. |

|- |

l l OCB - R L wo et drd the dnae m-belen Tremiare 2qudin
Sem Sam nongges [ wil o men The. thed se. & Tre same:

| | b — et on b shiges]

| || *T5Emem s 5 2mem M

S0, S, S
| y J | — — (ot ange-ngutense-se
. ¥ I Beddpez l tre anos dre. The e and OC-NH BGLM

| || '-Lrg:l.:ﬁ'-_ru*.“‘uv " Tre Eronakes: bolh hove d nabl anok, Tre

| || _ _ _ Iypclenu dnd one e ane e e

o o —————— T — T
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:Ilwymuclm-lnmia triangle depends on what info you're given about the tiangle...
Three sides — use a Ruler and Compasses |

Construct the triangle ABC where AB = & cm, BC = 4 em, AC = 5 cm.

First, sketch and label a triangle so you know roughly what's needed.
It doesn’t matter which line you make the base line.

A

B A B A

& em G em & em

Divaw the kaze line accurately
Lake| the ends A and B.

For AC, set the compasses to 3 om,
put the point at A and draw an arc
For BL set the compasses o 4 cm,
put the point at B and draw an arC

‘Where the arcs cross is point ©
Mow you can finish your triangle.

| Sides and Angles — use a Ruler and Protractor ‘

£
-
F
7, EX},L
4o
= E g o E

Drrave the base ine accurately. Then

and lakel the draw angle EDF (the angle at ) —
Lriangle. place the centre of the protractor over

[, measure 40" and put a dot.

Measure 2 om towards the dot and label it £
Join up [t and . Mow you've drawn the

w0 sides and the angle |ust join up F and £
o complete the triangle

I you're given 3 pieces of information about a triangle, there's usually only one frisngle that you could draw.

EH% — right angle,
the hypotenuse and

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
X m Construct triangle DEF. DE = 5 cm, DF = 3 cm, and angle EDF = 407,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 ancther sde.
1

1

1

1

1

1

1

Sem Som Som o=
555 — 3 ade A% — 2 sdes and the ALA — 2 angles and
angle between them. the side between them

- The 5 om sde could

However, if you're given 2 sides and an angle which ien't between them, B L sither of the

there are TWO poseible triangles you could draw. : pasitians chown.

Here is a scale drawing of a room.
The scaleis | cmto 2 m.

A chair is going to be placed in the room.
The chair must be closer to 48 than BC.
The chair must be less than 14 m from D.

Shade the region where the chair can be placed.

A D
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| todo?

I Quadratic: o curied arcph with the ighest power bemg 1 Square power

I
1 i
p! I
1l I
': |

Dt quuakidlic. aropts :I Regprocak o recproca £ 1 dided by the rumber I
i I
|| |
1 i
1 |
1 I

| Byltre end of this unk yo shoukd e cbie. 1o Inequolliy mak2s & non equal comparson between two numbers

I -

I . ::Z’“' 3;“5““;;‘:;““ I Cubie:  curved grph with the highest powes beng 3 Cube power
. Ré;ﬁ;‘“rwiﬁ EPEEE] L Odge the covanaite (0, 0)

|

|

| Quadratic Grophs _ I
| . Sutstifute the x wabes milo the equalion of yow re o fnd the w coordnaes I
=x*+4xr+3 1 o | ~ I
: / \ o x | -4 -?II -2 (-1 0 |1 :
' \ i 3 u}-l o |3 |8 |I
\ .l ¥
| Fx%e the honest pover 1 yor guiion \ | Fersechion with "ﬁ.\ |
| then oy hawe. & guadrie sviph \ y fhe g e
| s \ ¥ Coordrute pors for pfng (=3,0) :
| I vl e i poriboid Shoge: 7 T/ Pt al of the coordrale. pars and jon the ports wih g cone Freehond) :
l — Ouakate. orogte o chiogs smetrcal with fhe furra port n the mdde |
I
|

M S o The: sold fre: shaaws thal the nequalty rebdes - 5

|
| |
| the porks on the e 4 |
| Mukpke mefhods of represening regquetes [ 11 171 3
| T yeir+l . I
| NN 1 |
|
I O vk gz s thon 4 T f g T |
| o o o
- - |
le 9 2 3 4 5 & |
| — : ;\
|
[ The: shoded area ndcates al |
: ) The: dofted e shows thal the nequalty does not posable sobbiores 1ot negquely |
| The. shaded drea nacabes ol posde, wiles of x ek these porfs |
S |

On the grid, clearly indicate the region that satisfies all these inequalities.

y<x y=1 x+y<4
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—— —— — — — — — — — —— __________________________’_9.7__'_'__I
| what o reedtobe abetodo? 1| Reuwords
I
I E’gw el s pusnalbe e Solition: g valse we can put in place of g vangole. that makes the equation true
« Form and sole equalions and Varigble: g symbol for o rumber we don't krow yet
' Equation: an equalion saus thal two things are. equal — L wil have, an equaks sign =

|

I

I

|+ Represent and interprel soldions on a
I norer I ds irequallies Identity: On equation where bolh sides nave varables thal cause the same answer ehdes =
I Lineair: an equation or funetion that is the equation of @ straight. Ire

| htersection: the. poirt that two ines meet

I

I

Inequalty: an nequally compares two vales showna it one. is greater than ks than or equal to another

o Draw slraighl e graphe and find
soliliors 1o equatiors
» Form ard sole equations and

| |
| |
| |
| |
| |
| Expression: numbers, symbeks and operalors grouped together Lo show the vale, of something :
|
| |
| |
| |
| |
inecualiies with unknowns or both sdes || |

1
I
|
|
I
|

Inequellies |
I
|
|
I
|
|
|

| Sole equations @

: 3+ 4)- Twio more Lhan Lreble mig

| rier s aregler than |

| BT T I ¢

|| 30 | Bx+ 12~ 30

A o e

| | 30 =

l B 18

I 2 10

|

L e e Y it s e s s e ' i e ™ i e s et i i

ot g o o T \

| Soltions on a number line @ b U vl sl e R ¢ " oles s than o zguatlo. |
| ——0 — o— - ) S Sl ako more Lrar - s |
| 3-2-10 123 3-2-101 2 3 100123 -3-2-10 1 ] f\j Dres WG i I e |
| x<1 sl o—=e |
| R 3201 2 3 4 |
I Zolp rmpreseri, v ; ! -1l<x<3 :
I { This incluces the integer valies O L:«,i\} I

5 # e x oovdrelz then — | I: L For Inear equaliors Lnere i orly a7

port tie graph meels the x volie [ 8x+5=4x+13 ]

G dispay ks | |
rfonrgtien 1

L[]
s
LA PP LAEN N [P 1 +5=13

|
|
|
|
oLl s Br+5=dx+13 |
|
|
|
|
|

AUECN £7
fhy =t

wrno~aed,

8x+5<4x+13 ]——Jb x<2
:ertmmsm 11

I"thay di mace | |
sttt e | |

I 1 Il 1 1 "
B N s satsty ths inequalty
Femenber 1o Jor tre ponis to
ke o e

I
I
I
I
| < —e p "
| Oy vabe, 2 o loss il
I
I
I

Solve 4H2x+1)=9
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I ueually usa besckets to make withy commands (I'm veny withy), but in slgebra thay're ueeful for
gimplifying thinge. Fret of all, you need to know how to expand brackete (muliply them out).

: Single Brackets |

The main thing iI:J mm m Expand the following:
out brackets is
: 4a(3b — 2c) b} —4(3p7 — 77
thing outside the bracket multiplies 2
each eeparate term inside the bracket. e S

= [4a = 3Ib) + (42 = —F¢) = [—4 = 3p7) + (4 = —Tgq%)
= 12ab — Bac = —12p® + 284"
:I'|FIIllIl\II|IIII1:
= Dot both sigre. —
r = hawe been soversed. =
Double Brackets Tttt

Double brackets are trickier than single brackete — this fime, you have to multiply everything in the
first bracket by everything in the second bracket. You'll get 4 terms, and uevally 2 of them will combine
to leave 3 terme. There's a handy wey to multiply out double bracketz — #'z called the FOIL method:

Firet — multiply the Frst term in each bracket together
Outzids — multiply the oulside terms (e the Frst term in the frst bracket by the second term in the second bracket)
Inside — multiply the inside terms (ie. the second term in the first bracket by the first term in the second bracket)

Last — multiply the second term in each bracket together

ORI xpand and simpliy 29— 930 + 1
o

e
Rp—4Bp+1)-Rp=<3p) +(2p =) + (4 =3p) + (4=1)
T — Gp? ¥ p —12p — AR

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
- , = The two p berms - !
&p — 10p — 4‘_"'—‘--:‘_-__&:.__,-__:-;;“..;"; together. = :
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

IO

Alwsye write out SOUARED BRACKETS as TWD BRACKETS (fo avoid mistakes), then multiply out se sbove.
Bo (3x + 5)? = (3x + 5)|3x + 5) = B + 15x + 5x + 25 = O + 30x + 25,
(DON'T make the mistake of thinking that (3x + 5)* = Ox® + 25 — this ie wrong wrong wrong.)

Right, now you know how to expand beackete, it'e fime to put them back in. This iz known ae factorizing.

' Factorising — Putting Brackets In |

Thie ie the axact reverse of multiphying out brackete. Here's the method to follow:

1) Take out the biggest number thet goes into all the terme.
2) For each letter in furn, take out the highest power (e.g. %, x® etc.) that will go indo EVERY term.
3) Open the bracket and fill in all the bite needed to reproduce each term.

4) Check your arewer by multiplying out the bracket and making sure i matches the original expreesion.

m I. Factorise 32 + 6x 2. Factorize By + 2y

Biggest number that'l A= I Biggest number that'll Highest powers of
r that will
dresde imto 3 and & ST A drade mto B and 2 x and y that wil go
o ’,,-'-’"Fﬂ REENER L -._,-" ko both tenms
3x(x + 2) 2xy(4x + y)
Check: Zrfx +2) = 307 + G/ Check: 2xp(4x + y) = By + 27/

REMEMEER: The bite taken out and put at the front are the common factors. The bite inside the
bracket sre what's needed to get back to the original terms # you multiply the bracket out again.

(a) Factorise fully 18a’hc + 30abc”
(b) Expand and Smmphfy 42y —7)-3(5y-3)
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D.O.T.5. — The Difference Of Two Squares

The 'difference of two equares’ (D.0.T.8. for ehort) iz where you have "one thing equared’ take sway
'another thing equared’. There's a quick and easy way o factories # — just use the rule below:

a’—b%?= (a + b){a—b)

m Factorise  a) 9p° —16¢°  Answer 99" — 164" = 3p + 4q)3p — 4q)

Her\crnuhadtqutlhatgandiﬁmsqmmmbcm
b) 37 — 75" Answer I — 759 = 30 — 257 = 3{x + Sp)ix — 5§
This time, you had to take out a factor of 3 frst.
) X*-5 Answer: X* —5=[x+ /5)ix — /5)
N‘H’lm.ldﬂ Lomnta nprenuﬁﬂ.ywmwﬂzi:s{{.b:l’.

m Simplify 5‘5: _: gg The numerator is a difference

of bwo squares.

it
©-36 (xs+6)x—86) x-6
x+30 T _s(x+8) 5
Factorise the denominator -""'f-.-'

There are several waye of solving a quadratic equation se detailed on the following pages.
' Factorising a Quadratic |

1) 'Foctorising a quadratic® meane ' it o 2 brackets'.
2} The etandard format for quadrafic equations ls: @ + bx + o= 0.

LI ER TR IIN e

3) Wa =1, the quadratic ie much easier to deal with. Egq ' +3x+2 -0 :‘i‘ﬂm? -
- n'ZEnotl =

I

1

1

[}

1

1

1

1

1

[}

1

1

1

1

1

[}

1

1

1

1

1

[}

1

1

1

1

1

[}

1

1

1

1

1

[}

1

1

1

1

1

[}

1

1 =
1 4) k@mmnmhrwmhmbmhw L ETEEETRR IR
1 Thie just means finding the values of x that make sach bracket 0 (zee example below).
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1

: Factorising Method when a = | | __

1) ALWAYS rearrange into the STANDARD FORMAT: x* + bx + ¢ = 0.
) Write down the TWO BRACKETS with the 'z in: (x  J(x )= 0.

3) Then find 2 numbers that MULTIPLY o give 'c" (the and number) ~ Lo any mos. -
but sleo ADD/SUBTRACT fo give b (the cooffcient of x).  ~<E—— < 2 he dae

T

4) Fill in the +/- signe and make sure they work out properly.
5) As an EBSENTIAL CHECK, expand Hhe brackets 4o maka sure

they givo tho original oquation.
8) Finally, SOLVE THE EQUATION by soHing each bracket oqus to 0.

You only need to do step &) if the question asks you o solve the equation
— if it juet telle you to factories, you can glop st step B).

m Sobve X — x = 12.

1 ©-—x—12-0 -f—]) Rearrangs into the standard format.

o Jr )= O e — ) Write down the initial brackete.
3| 1212 Add/eubiract o give: 13 or Tl 3) Find the right paire of numbers that
2 % B Add/subiract fo give: B ord mulfiply fo give ¢ (= 12). and add or
subtract 4o give b {= 1) () ber, we're

ignoring the +/— signe for now).

3 x 4 Add/eubiract to give: ?u@
I

[x 3)x 4) =0 Thisiswhatwewant 4) Now fill in the +/— signs eo that 3 and 4
4 x+3x—4-0 add/eubiract to give -1 (= b).
5) EBSENTIAL check — EXPAND the brackeis to
5) Chedk: make sure thay pive the original expression.
[.\:+3H'.\’—4]—r‘—4xa-1r—12£".“
-—x—12 But we're not finished yet — we've only
factoriced #, we sfll need to...
B x+3)=0 = x=-Jgg &) SOLVE THE EQUATION by estting each
x—$H=-0 = x=4 bracket equal to 0.
(a) Expand and simplify (3x — 5)(2x — 3) (7= )+ "’)
b) Factorise n"—3n— 18 .
(b) Factorise n n TR
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8o far 20 good. It gete a bit more complicated when "a’ ien't 1, but #'e all good fun, right? Right?
Wall, | think #'s fun angway.

: When ‘a’is Not 1 | H

The basic: method iz efill the same but i'e g bit messier — the infisl brackets are different as the firet ferme in
each bracket have to multiply to give 's". This means finding the other numbers o go in the brackets iz harder
&t there are more combinations to try. The beet way to get to gripe with it ie fo have a look &t an example.

1) Rearrangs into the standard format.

m Enhaf*?x—:i/
) 3+ix-6-0 2) Write down the initial brackets — this fime,
7 (3x Yix ]__D“___-—-l-——-—p mﬂhmﬂmai‘hﬂ-

3} Mumber pair: 1 2 6 and 2 « 3 e——— 1) The fricky part: first, find pairs of numbers

(3x Wi 8) mulfiphss fo gve 18x and Ix that multiply to give ¢ (= B), ignoring the
which sdd/subiract to give T7x or 19x minue sign for now.

(Bx  B)fx 1) mulfipes to give Sx and Bx W, Then, try out the number paire you just
which gdd/eubiract to give S or Sx found in the bracketz undil you find one
(8x  3)(x ) multiphies fo gve Bxand Sx that gives Tx. But remember, sach pair
which aidd/eubiract to give S or Sx of numbers hae o be tried in 2 positions
which add/subiract to give Tl o 7x), / B in H).

BFx JNix 3)
4] (Ex—2)ix + 3) - 4) Mow fill in the +/— signe eo that O and 2

5 Ex—Nx+ -+ _Ix_6 add/subract fo give +7 (= b).

-3 + Tx — 6y \51 ESSENTIAL check — EXPAND the brackets.

6 Gx-2)-0 = x-3 o - by seting esch
SOLVE THE EQUATION

c+3)=-0 = x=-3 bracket equsl 1o 0 (# = len't 1, one of your

anewers will be a fraction).

Sokee 2 — 9x = 5.

1) Putin standard form: 20* — 9x - 5= 0 4} Put in the sgns (2x + 1)(x — 3)

2) Imitial brackets: (2x Jix =0 4) Check:

3} Mumber pairs 1 = 5 [(Zx+x—5) =2 —10x+x—5
[Zx Bjix 1) muiplies to give 2 and 5x -2 - 9x—5v/
which add/suliiract to give Sx or Tx &) Sohe
(2« Wix 5] muliipies to gve bx and 10x (Zx+1)=0 = x=-—7
whith add/subiract o give( Dx X—5-0 = x=5
Zx 1)fx 5 v

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
| |
1
! (3x Dx B mubipkes to gve Ox and 2x {ae the brackets are different — one hae '
1
1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
| |

(#- xs)(s+ %)
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_____________ S i
Il
| What do | need to be able to do? i Beuwords
By the end of this wit you shoud be abe 11
fo: I Enlacge: .0 make 4 snaps, bigaer for svater] by a gquen mulipler (sode, Sacor)
. b wwdk o1 Sede Fator e mutpler of srbaement
LI i irerionsd soule Foelor I C,e{itfg Df enlorgement

olien, roladon enbrgeren or lranslilen
e Gnaes i
2t I

s
* e porollel es Lo firdd mas

|
|
|
|
|
[
|
|
|
|
| ® derstiond smigefy aod

|
|
|
|
|
|
n‘w/ﬁd rom |
|
|
|
|
|
|

Posr[nre scake foctors ©@

ALLCE

Erlarse

F i g erbaraerienl of F by« sools Toelor

1 i P
T from carmie. of arlarement |11

15

|

|

|

|

|

| Treseaes
| enbrged by 2
|
|
|
|
|
|

wrress s
srrales Teoe P

e poit

T3USE7BADNEBNE

m}g in garalhl ines @

|IM§

g siEs

0B and EF are. comeszandng

Conditions for corgruert trianges

1 they sy ary ¢ The kg conefiors

2 OrF. IE BETE SIPF

G- SR Inle

i aMges a0

|
|
|
|
|
|
|
T |
lrareks |
|
|
|
|
|
|
|
|

s al 4y

| Sele-argkside
& i

| | Use Similarity to Find Missing Lengths | (6
| You might have fo use the properfies of similar shapes to find missing distances, lengths etc.
| — you'll nead +o use ecale factore (eee p.8l) to find the lengthe of miesing sides.
Siizafifia is swimminig in the sea. When she is at point B,
: m she is 20 m from a rock that is & m tall at its highest point
There is a lighthouse 50 m away from Suzanna that is
: directly behind the rock From her perspective,
I
|
|
|

the top of the lighthouse is in line with the
top of the rock. How tall i the lighthouse? o

The triangles formed between Suzanna and the rock and Suranna and the lighthouse
are similar, 50 work out the scale factor: scale factor ?—8 5

MNow w:e the scale factor W work out the height of the lighthouse: height = 8 = 2.5 - 20 m

BE is parallel to CD. A
AB=9¢em, BC=3 em, CD =7 cm, 4E = 6 em.

(a)  Calculate the length of ED. (2
9cm

(b)  Calculate the length of BE.

(

E
VL sogrni) 20y e —
c D :? + »
. e w = =
- Tem —> 7 g re £
- = I3 £
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There are four transformations you need to know — tranelstion, rotation, reflection and enlargement.

I) Translations |

In & translation, the amount the shape moves by ie given ae a vector (see p.m—I(H]MHm{I)—
whare x ie the horizontal movemend (Le. to the right) and y ie the verticsl movemant (ie. up). 4

H the shape moves left and down, x and y will be negative. .

m a) Describe the transformation that maps triangle P onto Q.

b) Drescribve the transformation that maps triangle P onto R.

a) To get from P to O}, you need to move & units lefl and & units up, so

The transformation fram P &0 Q is a translation by the vector {'EB].

b) The transformation from P to R is a translation by the vector {?J

iﬁ&ih.?/:ﬁéi-ﬁi

2) Rotations
To describe a rotation, you muet give 3 detalls: K
1) The angle of rotation (usually 20 or 1807). =
2] “B dmm [cmw“ ar anli:l'mm*: _:-!lﬂ f“lll‘ 1 |T| LIREE lff‘ll“;-
3) The centre of rotation (often, but not abways, the origin).

m a) Describe the transformation that maps triangle A onto B.
b) Drescribe the transformation that maps triangle A onto C.

s ibndan b bpl g adiyng,
For a rotation " it

:
:
i;
:

a) The transformation from A to B is a rotation of 20"

anticlockwize about the prigin. :ﬂl}'_" ;{:;&: 'c';'f:
b} The transformation from A to C is a rotation of = st Usding paper

180" dlockwise (or anticlockwise) about the prigin. - 2 P

[AERNRRNL

you find the
of ot

Fronnnnnnnner s

For a reflection. you must give the squation of the mirror line.

a) Deescribe the transformation that maps shape D onto shape E
b) Describe the transformation that maps shape T onto shape F.

a) The transformation from D to E is a reflection in the y-axis.
b) The transformatien from D to F is a reflection in the line y = x.

| Scale Factors — Four Key Facts i

1) 1 the scale facior is higger than | the shape geis bigger.

2) 1§ the scale factor is smaller than | (e.g. %) i gets smaller.

3) I the scale factor is pegative then the shape pops out the other side of the
anlargement centre. If the scale factor s -, #'= exactly the =ame ae a rotation of 1B0°.

4) The scale factor aleo tells you the relative distance of old points and new points

from the centre of enlargement — thie ie vary veeful for drawing an enlargement,
because you can use i fo trace out the positions of the new points.

m Enlarge shape A below by a scale factor of -3, centre (1, 1). Label the transformed shape B.

Pttt 1) Fiest, dram lines going through {1, 1) from each yertex of shape A
1 2} Then, multiply the distance from each vertex Lo the centre of
73 T enlargement. by 3, and measure this distance coming out the
'.’:*-.L ] ' other side of the centre of enlargement.

IIFEERE BE] So on shape A, vertex (3, 2) is 2 right and 1 up from [1, 1)

-

&

+
3

=

(Sl

4.'. 4 - ".\1\

5

-

I | — so the corresponding point on shape B will be & left and
Ch | T 3 downi from (1, 1). Do this for every point.
o ..
| | |
1 1

|31 Jcio the points you've drawn Lo form shape B.

1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
r 1
3) Reflections | !
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
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Bearingz. They'll be useful next fime you're off ealing. Or in your Mathe exam.

: Bearings |

N “whunrhgn”ﬁmﬂ 1) A bearing ie just a direction given ae an angle in degrees.
2} All bearings are messwred clockwize from the North line.

3) Al besrings are given se 3 figurss:
8.g. DBO rather than juet 607, D20° rather than 20° efc.

[ The 32 Key Words  To find or draw a bearing you must remember three key words:

Find the word ‘FROM' in the question, and put your
— penci oh the diagram at the point you are going ‘from’.

() NORTH LINE | At the point you are poing FROM, draw in a NORTH LINE.

1
1
1
]
1
1
1
1
1
]
1
1
1
1
1
]
1
1
1
1
1
]
1
1
1
1
1
]
KWIQE demhﬂwar@a CLOCKWISE from the NORTH LINE '
IaﬂLﬂﬂ l to tha line joihi ints — this angle is the beating. !
1

]

1

1

1

1

1

]

1

1

1

1

1

]

1

1

1

1

1

]

1

1

1

1

1

]

1

1

1

1

. Find the bearing of O from P. M
exameees I e N ) From P

2) Morth fine at P _,...-";l

]
< Womm I)  Clockwise, from the M-line.
This angle is the bearing
of O from P.
Measure it with your
protractor — 241°.

2. The bearing of Z from ¥ is 1107,
Find the bearing of ¥ from Z.

=

1o~

el ';;';;;E; ' ”'E First sketch a diagram so you can see whats going on.

Gor alked anghes. = Angles 2 and b are allied, so they add up to 120"

'.-||\rl11|IIJ|I|-I';'
Aangle b = 180° — 110° = 7O°
50 bearing of ¥ from Z = 360" — 70" = 190",

(a) Write down the bearing of B from P.

(b) Work out the bearing of A from P.
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: Scale Drawings

Seale drawings work juet ke mape. To corvert between resl [fe and scale drawings,
juet replace the word “map’ with "drswing' in the rulee on the previous page.

@ This is a scale drawing of a room in Clare's house.

1 prezent= 15 m.
cm re| m .}”'f"’fn”

a) Find the real length and width of the s0fa in m. Sk g
) = oflen T
@ Mieasure with 2 ruler.  Length on drawing = 2 cm T:‘-'rﬂrhmr u,.,,:;!, z
Width on drawing = 0.5 cm m L Tty

€ Muliiply to get Real length = 2 x 15 =3 m

reak-life length. Real width = 05 = 15 = 075 m

b} Clare’s dining table is 30 cm wide and 180 cm long.
Diraw the table on the scale drawing.

© sclewsesmso  \Wigth - 90 cm - 09 m © :D:d::':h —
COMVErLCMID M Length = 180 cm = 1.8 : E
ngth o " any sensible E

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
@ Divide to get scale Width 0n drawing = 0.9 715 = 06 &m  poiion and !
S engr Length on drawing = 18+15 =12 cm lateel. m :
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

: Map Questions Using Bearings

Liam walks 1.2 km from the car park on a bearing of 1207,
- N Scale = 1 - 20 000
a) Mark his position on the map.
@ Work out how many 1 em = 20 000 em bﬂﬂ“
km 1 om eepresents. =200 m=02km 50 1lom =02 km C-"EJ
@ Diide to get Diictanice walked on map = 12 + 02 park .

distance on map. = & cm . & om

« Farm

e fark 3 point & cm away, 1207 dockwise from the Morth line T

b} How far is he from the farm in km? I

@ Measure distance Dhistanice between Liam and farm = 4 om
between Liam and Grm.

© For real life, mulliply  Real distance = 4 x 02 = O.8 km

A map has a scale of icm : 3 miles.
On the map, the distance between two towns is 7cm.

What is the actual distance between the two towns?
Include units for your answer.

\CTLXE
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theoram sounde hard but #'s actuslly dead simple.
'z aleo desd importart, 20 make eure you really pet your teeth into i

Pythagoras’ Theorem — a? + b? = ¢? -

1} PYTHAGORAS' THEOREM only worke for RIGHT-ANGLED TRIANGLES.

2) Pythaporae uses fwo eides to find the thicd side.

3) The BASIC FORMULA for Pythagoras is a” + b = o

4) Make sure you pet the numbers in the RIGHT PLACE. c iz the longect .
gide (called the hypotenues) and e shaaye opposiie the right angle.

5) A CHECK fhet your ncwer o SENSIELE

AB =& m and AC =3 m. . 2 . i
o — otk of =

Find the length of BC. im . eed 0 S
C -"H|.1n|||J|||||||.||n‘-

ABC iz a right-angled triangle. - STTIRCUTL LT -
m a rig ngle . ] R
s -

B

1) ‘Wite down the [ormula
& Puk in the numbsers.

al b = ?

_ —— BC + ¥ =&
A Borgethempelin — g o poig 9.z
4] Take sguare rooks to find BC = BC= I = 34yFm S g,

1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
o
5 ‘Exadt I-",._:.'-rrmpuinuh_ig'v:}'wr o - Rm:wll?ﬁkwhm = 1
answer 2= 3 surd — smpliied if possible — = Lmrn_u.,“m:ﬂ:mab“:w - :
-'.-'ulHHIIIII||”||||“”,””L_r".'-'\' 1

1

1

1

}

1

1

1

1

1

}

1

1

1

1

1

}

1

1

1

1

1

}

1

1

1

1

1

 Use Pythagoras to find the Distance Between Points |

You need to know how to find the straight-line distance between two points on a graph.
K you get a question like this, follow theee rules and #ll sll become breathtakingly simpls:

T p—

2) Find the lengths of he shorfer sides of the iriangle by subiracting the coordinstes.
8) Uss Pythagorss #o find the length of the hypotenuss. (That's your anewer.)

m Point P has coordinates (8, 3) and point O has coordinates (—4, B). Find the length of the line PQ.

Leﬂg.ﬂ"lb‘f:idea.-ﬁ—3-5

® acn ]
c Length of side b= 8 — —4 =12

: ;
iy (@) U= Fxthagons to find side =
: =2+ = F £ 17 = 25 + 144 - 169
¢ So c= /169 - 13

L1

Calculate the length of the AD.

Give your answer to 3 significant figures.
C 10 m
_I D

19m
d 14m y
— CLzsha Tl =
(153) €77/ = cer) -k
5'914{\ - Gl ~ar5 =
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Thiz ie a 30 version of the 20 Pythagorae theorem you ssw on page 05,
There'e just one simple formula — learn # and the world's your oyster...

| 3D Pythagoras for Cuboids — a* + b*+ c?=d? || H

Cuboide have thair own formula for calculsting
the length of their longest diagonl:

In reality #'s nothing haven't before
8+ b+ 0?=d :W:jm{‘;ﬂ]wﬂ Hwa;‘:mwmw

1) a.b and e make a right-angled iriangle so .

mHndﬂqgm:tlmqﬂrnfﬂ'lrdhgnm]BanrtJ’lr:ubr'lnﬂnniagu.-n.. ;
1} Wite down the formula. b = —
2] Putin the numkbers. £+ 4+ 47 = BH? "

3) Take the square oot to find BH. sBH =, 48 = 4,3 cm

4em G

: The Cuboid Formula can be used in Other 3D Shapes

E In the square-based pyramid shown,

M i= the midpoint of the base.
Find the wertical height AR

1) Lakel B 3= the midpoint of EC.

Then think of EM, MM and AM 3 three sides
of a uboid, and AE as the longest diagonal
in the cuboid (like d in the section above).

2) Sketch the ull cuboid

3} Write down the 30 Pythagoras foevmula A+ P e =
4} Rewrite it using side labels. ENY + MMT + AMT = AE
3) Putin the pumbers and sobve for AN, 3 357 + 35 + A = 97

» AM = B - 21225 =752 cm 3 =£)

The diagram shows a cuboid ABCDEFGH.
AE=4cm
AD=5cm
DC=8cm

—_—

w70 =

he 82a5) -

Calculate the length of AG. C
Give your answer correct to 3 significant figures. . b+ ?g B z Y
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I I
Wht do | needito be abk to do? I: Keuwords
Bg the end of this rit you sheud be gk | | Enlarge: to moke a shaoe bioger (o smalkr! by o gven mutipler iscake factor]
I Scale. Factor: the mulisher of endrgerert
NPOLASE SPPOSE | Conctant: o vabee It retias Lre saire
I Cosre ralio: the ralio of tre ength of The adiacent side To that of The hupolensse Tre sive of The

* ke the ton, sine and cosre. rofic to 1] SartEREn
fina missing sde gl | Ck )
5 ‘C:' C; m};p*,"ah iR |: Se ratio: tre ralo of Tre ergth of tre opposie see to that of Tre hysclense
ke the 1, e and cosre ralis lo
- L b ofF r
S rissing anghs || Tangent ralio: the ratis of the length of the opposie sk Lo that of the adricent sice

|| Iverse. furction that has The opposte effect

siees A
:I Hypoleruse: raest side of g ghl-angkd traral 11 the side opposite, the rgrt-arge
|

Ry o

aed Trangks ore |

g iy

kN queslor
Cilen beled uel

Db [he. b

G s
Tem| x gl

: a 0 FK
|

|

|

a:b | Q?t"m
L2 e 2 x100
50100

L I |
| i |
I oprogE |
: | | P Sne - opposile siae ite side ODJOCENT |
| 1 hupoterise side X cm |
I = |
: Sbsfitz tee, wabes o tee taneert o : : NOTE Sesthute s 1o the :
:E B T - 10 I] oy’ 12em Tre, S ratio 5 12 em fao formiks |
= 5 x l | HYPOTENUSE 1I"'3 ’%’\' 2 : Qj{’f HYPOTENSE  Fawtions might neea |
187k Eacatons migtt need | : SN reartangng Lo I
I 10cm rarrga sl | e e e e e e e e e e e e
: OPPOSITE x xTon34 = 10, :
I x-_ 0 - fEm | .
: Tan34 |
r_ _____________________________
1 Sin, Ces, Tan: Grgles -
l ‘ Inverse. trigonomelric funstions e e oo e TP SRS
| et U Peuaobs | (EEET— L
| O%JQENT Label your Ligrige : | - I | :
| = and choose yeor | lenorts | . |
| % Srgeromelre et : | ’1 I Tan0-0 L |
: 5 Shetide viles ro | : fan30- L |[ces30-22 |[ Sn30- z : : |
| the rafio formu | |"‘f:i em 25 i 12 G0 - B |
j4em PR — :I 500\ (160 = V3 || Cosel =3 Ly I :
= Tan! opposite e
: Two- 3 odacen side |: ¢ : : ! |
] | |
' [ o -an! oppostesie | [ sne-0 ][ sna0-1 ),
L6 -Tant 3 fupolerse sie | | o ) |
| - | | Tand5 =1 | [Cosd5- — || Sind5 - Al | m o0 0 |
I . 0 =Cos" adicent sice | |1 I |
| 6-384 hupoteruse side) | | I |
\____ = 1l N J
B I5m ¢
Work out the size of angle BAD.
Give your answer to | decimal place.
T
7z 2 6 a5
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Mormal trigonometry using S0H CAH TOA etc. can only be applisd fo right-angled triangles. Which lesves
us with the question of what o do with other-angled triangles. Step forward the Sine and Cosine Rules...

Labelling the Triangle | H

Thizs iz very important. You must label the sides and angles properly eo that the letters for the eides and
angles correepond with each other. Uee lower case letiers for the sides and capitals for the angles.

Remember, cide '’ iz opposite o

it doeen't matter which sides you decide to call a, b, and c,
juet 8e long &e the angles are then labelled properly.

Three Formulas to Learn: ]
' The Sine Rule | ' The Cosine Rule |
The "normal’ form k...
a2=b%+ ¢?- 2bec cocA
You don't use the whole thing with both '=" eigne | | ...or this form ke good for finding an angle
of course, o #'e not half as bad se # looke — (you get it by rearranging the ‘normal’ version):
you juet chooss the fwo bits that you want:
b e a b
®8 GnB @nC " GnA  cnB

._ Area of the Triangle m

Triangle XYZ has ¥Z = 18 cm, YZ = 13 cm and angle
Thie formula comes in handy when you know ¥Z¥ = 58° Find the area of the triangle, giving
MMHHWM= your answer correct t0 3 sigaificant figures.

Y

Area of trangle — Ve ab sin © / Label the sides
and angle.

b C
X 18 cm Z

hrc.i=labsin':

ity 1
1,||n|||||r||r||n||'l'l""':;:'_ll|:;;:_:’-: 1 .
08 course, o alveady ko 3 S5 0 z =5 x18x13xsin58 Fonig g,
B Furca]:uhi.i'gthtiﬂﬂ_‘ﬂ::hhaeulhr_: . = ::"‘Drsr! E
sl 7 = = = ks S
- Mwﬂi::i-lw (TR 1] "l."': 992 —H] BS.E' '}“””ﬁhiﬂz
puptiubpinl

E ipin
“rangrand b PR

A
B
105° fee)s btz = 1%l b+ x
Lt LTLOLSI"F =
13.1m
\r)al)lf‘( ) G
Lzyws X e
48° (
) (senuis  (LT)uie
( I A
Work out the perimeter of triangle ABC.
Give your answer to 3 significant figures. Leeiogeo 0l =
(gonus
(ghyvs x gy =0
(conwuis (ghyuie
1'er - x
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' The Four Examples | H

There are four main question fypes where the sine and cosine rules would be applied. 8o learn the exact
detsile of theze four examples and you'll be laughing. WARNING: # you lngh oo moch paople will Sk you're ey,

[ 1 Il 7Wo ANGLER gven plus ANY SIDE
—_ RULE needad.

Find the length of AB for the triangle bebow.

1) Don't forget
the obviows.. B-180" — 83" — 53" - 44"
2) Putthe pumbers B ¢ . T«
inte the sine rule. snB  sinC  sind4”  =in53°
%) Eeavange .
to find ¢ =h-%-B.r::"_i.n{zs_f_].
5if

Find angle ABC for the triangle shown below.
A

C B

1) Put the numbers b ¢ ., 7 __ 8
into the sine rule.  sinB =@aC  zinB  =in53°
2) Fearrange o in 53°
fndsing. | = unB-1233F 0 eoas_
3 Find the = B = sin_ (06968 = 443 (1dp)
imverse.

TWO SIDE given plus tha
ANGLE ENCL by them

— COSINE RULE noadad.
Find the length CB for the triangle shown below.

Tm Bm

Find angle CAB for
the triangle shown.

10 m
B
c 1) Use this version e A Ere—a’
1) Put the pumbers @ =B + & — 2bc cos A of the cosine rule. Zbe
imto the cosine rule. =77 + 8 — 22T 2B xcos B37 ) 49 + 64 — 100
- 993506 2) Fulin the pumber:. “IRTxE
2 Ek;"j‘f“'m a - /993506 3} Take the inverse £ Jp—
=997 m(3=f) o find A Tz -
— = A ecos [ONEOT)
‘\'bumﬂh‘ttnrﬂlwwihm*&:klmt -
labelled ABC — qust relabel it yourself L =833 (1dp)
match the e and cosine nules.
| o e e e e e e e e e e e e o e e e e e o e e o e e o e o E E E E E E  — — — E — — — — — — — — — — — — —m ———— a
(3s€) son -
y (sww) 502 =%
9 -
10m Q’E% = G R
Sm
(91){en)e
P ok L. i R
B c {9s] — (‘3')+?.(5') = = RED
9m T 2
‘Work out the size of angle ABC 2 a-l?f
Give your answer to the nearest degree (3 marks) = g =92
= Ol a
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3D trig may eound tricky, and | euppose i ie a bit... but it'e actually juet ueing the

| Angle Between Line and Plane — Use a Diagram

EXAWPLE:S

ABCDE is a n]uar:—ba:nnd P:rrlm'ld with
M as the midpoint of its base. Find the
angle the edge AE makes with the base.

E

| Learn the 3-Step Method |

1) Mske s righi-angled iriangle between
the line and the plane.

1) Dwaw a right-angled triangle
using AL the base and a line
between the teen (here it's the

vertical height].
/ Label the angle you nead o find = ¢ = %@
2) Drawa of thiz friangle M h this bri 12 em
and mark on the lengthe of two sides (you 2 in 30 mdlhﬂ‘:-:_mgk
might have to use Pythagoras to find one). e T M
3) Use frig to find the angle. Use Pythagoras (on the EM? = 47 ¢ 47 = 32
1|1n|1|||l“'".’"""”{-' base triangle] to find EAA
e koo ot p5-8 o o O 12
= about ”ﬁﬂi:‘ﬁlp 3) Finally, use irigonometsy tan x - —— = 21213_
PRI A, o find x — you know the v 32
pppasite and adjacent sides x = tan™ {21213}
SO se Lan = 648" (1 dp)

' The Sine Rule and Cosine Rule can also be used in 3D |

For triangles inside 3D that aren't right-

Lo find the lengths of
AR AH and FH-

Put in the nurmibers.

Rearrange and take the

and label angle AFH as x.

ke Pythagoras’ theorem

Find x using the cosine

can uss the gi

aren't right-angled you gine and cosine rules.
Thiz sounds mildly terrifying but #'e actually 0K — juet use the same formulss e before (zee p.99-100).

[ EAMPLES

Find the size of angle AFH 1} Draw the trangle AFH
in the cuboid shown below.

. AH? =131+ 97 - 250 = AH= 250
T AP -6+ 31T = AF- 1T

T FH7- 67 +13 = 205 =FH~ /205

il — AH?= AF + FH? — ?xAFxsFH < cos x
250 =17 + 205 - 2,/ 117 /205 c0s X

imverse to find x

- x- m--(W) -766° (1dp)

| 2,/M7 =205

1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
*EM = v 32am 1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1

The diagram shows a triangular prism.
CD=Tem
AD =10 cm - F
Angle FDC =30 r Lt = Lzl "
(L”_i) wr) = 6 2
2/ ":g \ @40'6.
Tz 8" 4
T 5902 7 = B S 4
. =% o) ¢|7
) Le otz
ﬁ 7em [
i<
4 - B S, £ a
- 10 cm D shpho h =
ogveys =¥ @z :
Calculate the size of angle AFC. L oy 4 @
Give your answer correct to | decimal place. x
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Ratioe are a pretty important topic — so work your way through the examples on the next three pages,

- Writing Ratios as Fractions |

Thiz ie a simple one — to write a rafio s a fraction just put one number over the other.

E. Hmphuﬂw“hﬂgmi:ﬂﬂmmmﬂmm
) mm&gq:phamwgmmiﬁmmmrHWasw

Reducing Ratios to their Simplest Form |

To reduce & ratio to & simpler form, divide all the numbers in the retio by the same thing (a bit like
eimplifying a fraction — see p.5). We in Be sinplest form when there's nulﬂghﬂwumﬂﬂnhbg

m Write the ratie 15:18 in its simplest form.

For the ratio 13:18, both numibers have 2 faclgr of 3, so divide them by 3.
We cant reduce this any further. So the simplest form of 15:18 & 5: 6.

3L!;151e.ﬁ 3
5:6

A handy trick for the calculator papers — use the fraction butfon
ngmrllwﬁmmhﬂmmu&wm.hﬂmmmmnmmea
ﬂnhmmﬁ:lﬂ,}mm%nnmmmgﬁhmmg.

Now you juet change it back to ratio form, ie. 2 ;3. Ace.

= For fractiom, pod M
1) H the ratio contoin decimals or Frecfions — multihy [ER Y RNVre bl
I”l”'“I”””“”'lrllllli"
@ Simplify the ratic 24:3.6 as far as possible

- - . - =10
1) Multiphy both sides by 10 to gt rid of the decimal parts. - 524:36
2} Mow duide to reduce the ratio to its simplest form. . )12

Reduce the ratic 24 mm:72 cm to its simplest form.

1) Comert 72 cm to millimetres 24 mm:7.2 cm

2) Simplify the resulting ratio. Once the units on both = 24 mm:72 mm
sides are the same, get rid of thern for the final answer. _""24I\- 1:3 .-"r;l"

3) To get fo the form 1z nor n = 1 — just divide

.\_‘HI.|IIII|IrIr||_|,|_|1|1III|IFII:L

q . = This form & often the most weeful, =
Reduce 3:56 to the form 1:n. = since it shovs the raiio very clealy. =

Di\l‘id!lﬂlhsidhh‘} 3-56. _HIIII|I.|'|'|'||II‘I|IIII|'|FI'|‘I‘F

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

. | The More Awkward Cases:
1 LI I TTT TS
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

' o

1 SE 2 2
. 1:185 (or 1:18.6)
1
1
1
1
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Ancther page on rafios coming up — #'s more nderesting than the firet but not ae exciting a= the next one...

' Scaling Up Ratios |

If you know the ratio between parte and the actual size of one part,
you can ecale the ratio up o find the other parte.

Mortar is made from mixing sand and cement in the ratio 7:2. How many
buckets of mortar will be made if 21 buckets of sand are used in the mixture?

sand: cement
ou need to multiply by 3 to go from 7 to 2 on the
left-hand side {LHS) — 0 do that to both sides: 3( 7:2 )3
So 21 buckets of sand and R
& buckets of cement ane used. Amount of mortar made = 21 + 6 = X7 buckets:

The two parte of a ratio are alwaye in direct proportion (eee p.62). Bo in the example above, sand and
cement are in direct proportion, e.g. i the amount of sand doubles, the amount of cement doubles.

' Part :Whole Ratios

You might come acroes a ratio where the LHE iz included in the RHS — theee are called part : whole rafios.

m Mrs Miggins owns tabby cats and ginger cats.
The ratio of tabby cats to the total Aumber of cats is 3:5.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a) What fraction of Mrs Miggins' cats are tablby cats? c)  Mrs Miggins has 12 tabby cats. :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

The ratio tells you that for part 3 meygi‘hgunﬂ:dﬂushrhm?
every 5 cats, 3 are tabby cats. whole ~ & m the ratio t.:bb:r:gingn
from part k) o wbf 32y ng
b) What is the ratio of tabby cats to ginger cats? find the numkser —~ {12:3"
3 in every 5 cats ane tabby, of ginger cats. There are B ginger cats

50 2 in every 5 are ginger. A=z

For every 3 tabby cats ]
there are 2 ginger cats. tabby:ginger = 3:2

' Proportional Division _

In a proporfional division question a TOTAL AMOUNT & eplit into parts jn a certain ratio.
The key word here ie PARTS — concentrate on ‘parte’ and i all becomes quite painless:

m Je=s, Mo and Greg share £9100 in the ratio 2:4:7. How much does Mo get?
1} ADD UP THE PARTS:

The ratic 2-4:7 means there will be a total of 13 parts: 24447 =13 parts
2) DIVIDE TO FIND ONE "PART":

Just dwicde the [otal amount by the number of paris: EFOO + 13 = £700 (=1 part)
3) MULTIPLY TO FAIND THE AMOUNTS-

We want to know Ao share, which & 4 parts: 4 parts = 4 = £700 = £E2800
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If you were worried | wae running out of grest stuff to eay about ratioe then worry no more...

: Changing Ratios |

You'll nead to know how to deal with all sorte of questions whers the ratio changes.
Have a look at the examples to eee how to handle them.

@ In an animal sanctuary there are 20 peacocks, and the ratio of peacocks to pheasants is 4:9.
HEﬂﬂuﬂmﬂhﬂrw.ﬂht'lsﬂlrﬂw raﬁﬂﬂfp:mkstﬂﬂhﬂu.nh?
Give your answer in its simplest form.

1} Find the original 2] Work out the number 3} Write the pew ratio of peacodks
pumber of pheasants. of pheasants Emaining to pheasants amd simplify
peacocks: pheasants peacocks: pheasants

- 4.9 = 2040
5 =5 45 — 5 = 40 pheasant= left 230 20
- 520:45} - {"‘I:Z")

m The ratio of male to female pupils going on a skiing trip s 5:3. H
Four male teachers and fine female teachers are also going on the trip.
The ratio of males t fernales going on the trip is 4:3 (including teachers).
How many female pupils are going on the trip?

Let m be the number of male pupils
1) WRITE THE RATIOS AS EQUATIONS and  be the number of female pupils.

m:f= 53
{m + 4):(F + 9] = 4:3
TUBN THE RATIOR INTO FRACTIONS
! m_5 gmts 4
[see p59) -2 mr4_ 4
Im = 5F and Im + 12 = 4F + 36
= LRl TR NLIRLRLE
% - gm:;_f: ':'Isfuls;:sr'mhmu-_'
MULTANEDUSLY. 3m — 5f= O s e
f=24 T T R Tl LI LR

24 female pupils are going on the trip.

tion 29: Class 10D make some cakes using milk chocolate, dark chocolate or white
chocolate.
Some of the cakes contain nuts and the rest do not.

The ratio of the number of milk chocolate cakes to dark chocolate cakes is 10:3
The ratio of the number of white chocolate cakes to milk chocolate cakes is 1:6

Of the milk chocolate cakes, the ratio of the number of cakes containing nuts to
not containing nuts is 1:8

Of the dark chocolate cakes, the ratio of the number of cakes containing nuts to
not containing nuts is 3:2

Of the white chocolate cakes, the ratio of the number of cakes containing nuts to
not containing nuts is 2:5

What percentage of the cakes contain nuts?

Wl'EL
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ﬂmanmjﬁwﬁMMam ehould be rounded.

' Decimal Places (d.p )

To round to & given number of decimal places:

1) IDENTIFY the poeifion of the "LAZT DIEIT' from the number of decimal places.
2) Then look st the next digh #o the RIGHT — called THE DECIDERI 1+ 1141 1111011110411 ut a1

> Last digi” = Lut cne in the rounded
3) W the DECIDER e 5 OR MORE, then ROUND UP the LAST DIGIT. =  .zsion not the original number. =

i the DECIDER &= 4 OR LESS, then LEAVE the LAST DIGI ag e, T T
) There must be NO MORE DIGITS after the lest digit (not even zeroe).

m What is 745839 to 2 decimal places?
7. 39 = 746
; \ ﬁ%mﬂ CHGIT rounds LP
LAST DIGIT GER ;
LAST DIGIT T

because the DECIDER i

5 or more.

¥ you have to round up a 9 (to 10), replece the O with 0, and carry | o the left.

Hnmmnl:winlmnpmnugh zamhﬂhriglﬂmwhufchﬂrml [‘EBS _\\nllrr|.||.n|1|||1|r||.L|n||1.r,
— g0 to 2 d.p. 45.600 would be rounded to A5.70, and 64,0086 would I G5 bas the same valae 3 6500, =
hﬂlﬂll\lhtl{'ﬂﬁg.m. :-bmﬂﬁmnpmudlnm:n -

it would be marked srong
rI.IIHII'|1IHIII.IIII.II1IIII1I\

: Significant Figures (s.f.) |

The method for eignificant figures i idendical to that for decimal places except that
locating the last digit iz more difficult — i wouldn't be eo bad, but for the zeros...

1) The st significant figure of any number is simply the first digit which isn't 8 zeeo.

2} Tha 2nd, Srd, 4th, ede. significant figures follow on immediately
aftar tha l=t, ragandless of being zeros or hot Zeros.

0.002309 2.03070
2 N A
SIG. FIGS: 1st 2nd 3rd 4th st 2nd 3rd 4th

(IF we'ra rounding 1o say, 3 <F, then the LAST DIGIT is simply the 3rd sig, fig)

8) Aher rounding the last digit, end zeros must ba
filled in up to, but not bayond, the decimal point.

Mo exctra zeros must ever ba put in after the decimal poind.

m:uﬁ,mm

1) 547651 548 55 50
2} 00045302 00452 00046 0005
3) 308954 30900 Ealeiee] 0000
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‘Ectimating’ doeen’t mean “take & wild gusss’, # meane ook at the numbers, make them a bit easier,
then do the calculstion’. Your anewsr won't be se accurate as the real thing but hey, H'e easier on your breain.

Estimating Calculations |-

W' fime fo put your rounding =kills fo use
and do some estimating.

@ Estimate the value of 1848 +35, showing all your working.

1) Round all the numbers to gazier ones 1278+ 413 130 +40
— 1ar 2 5 usually does the trick. SBaEIL T BOES
2} “ou can rownd again to make later steps easier if pou need to. -FEF—G:=1
m A eylindrical glazs has a height of 1B cm and a radius of 3 em.
a) Find an estimate in cm? for the wolume of the glass.
The formula for the volume of a cylinder is % = arr'h (see pB5)
Round the numbers to 1 55
Mow just put the numbers into the Gomula- MR
Veamrh=323«20-3x9 =20 =540 am® = = means Sppreimately equal tef

:?IIIIIIIIIIIIIIIIHIIII-I.IIFI:"

b) Use your answer 0 part a) t0 estimate the number of glasses that could be filled
from a 2.5 litre bottle of lemonade.

25 IH‘IE" lm:m’ J1IIIII.I.III1IIIIFIIIilI.IIIII1I.IIIfiI|L-
2500 = 540 = 2500 + 500 = 5 glasses = _The number of ghses must be an integer. —

TR L AR R i o’

j Estimating Square Roots ]
Eetimating equsre roots can be a bit tricky, but there are only 2 etepe:

1) Find fwo equare numbers, one either side of the number you're given.
2) Decide which number i#t'e clozest to, ad make a sensible estimsts of the dipit after the decimal point.

@ Estimate the value of /B7 to 1 dp.

B7 is between B1 (= 97) and 100 (= 107).

It's closer to B1, 0 its square root will be closer to 9 than 10: /BT = 93
{the actual value of BT & 932737, so this i a reasonable estimate].

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 = 314159_ = 3 (1 =f), height = 20 cm (1 s£f) and radius = 3 am (1 <f).
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

431.1

Eddie and Ellen use a caleulator to work out ———
143+ 3.8

Eddie’s answer is 1.5
Ellen’s answer is 15

One of those answers is correct.

Use approximations to find out which answer is correct.

(3 marks

FRPF L4407 T1 o ppmlww :v‘&”_ff
!

{5t =
ZE g )+

%01 _:J "'Jj il
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‘Whenever & number & rounded or truncated i will have some amourd of error.
The error telle you how far the aotual velue could be sway from the rounded value.

' Rounded Measurements Can Be Out By Half A Unit |

Whanaver & measuramant Is rounded off 1o a given UNIT the

actual measuremant can be anything up to HALF A UNIT bigger or smaller.

m I. A room is measured to be 9 m long to the nearest metre.
What are its minimum and maximum possible lengths?

The measurement is to the nearest 1 M, pinimwm length =% —05=85m

0 the actual length could be ks
up to 0.5 m kigger or smaller. S e

The actusl madmum length iz 9.4900... m, but #'= 0K to say 0.5 m instead.
i you're seked for the error inderval, you can use inequslities o ehow the actual medmum:

Find the interval within which m, the actual mass of the cake, lies.

Minimum mass = 2.4 — 0.05 = 235 kg ;HS:ll?l_l:llF:unu;

i - - P37 for mae =

Maximum mass = 24 + 005 = 245 kg = ons —

S0 the interval is 235 kg £ m < 245 kg UL L
t\'\-\_

The actual value ie grester than or equsl to the minimum ;;E-Irnﬂg less than the msimum.

The actusl mazse of the cake could be exactly 2.35 kg,
but i # wae exacty 2.45 kg # would round up +o 2.5 kg inetead.

Truncated Measurements Can Be A Whole Unit (
You truncate a number by chopping off decimal places. E.g. 25. 765674 truncated fo | d.p. would be 25.7

Whan 8 measuremeant is TRUNCATED o a given UNIT, tha actual
ineasurament can ba up to A WHOLE UNIT bigger but ho smaller.

H the mass of the cake in example 2 was 2.4 kg fruncated to 1 d.p.
the error interval would be 2.4 kg = m < 2.5 kg.
8o even i the mass wae 2400000 kg, # would etill truncate to 2.4 kg,

r
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
: 2. The mass of a cake is given as 2.4 kg to the nearest O kg
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1

The weight of a bag of potatoes 1s 15 kg, correct to the nearest kg.

(a) Write down the smallest possible weight of the bag of potatoes.

(b) Write down the largest possible weight of the bag of potatoes.
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Finding upper and lower bounds i prethy sasy, but ueing them in caloulations ie a bit trickier.

' Upper and Lower Bounds |

t is ROUNDED fo a given UNIT, the
actual measurement can be anything up to HALF A UNIT bigger or smallar.

Whan a

LIRS
See p33 for mome
on inegquakities

Thcmmufa:ﬂuig}v:nul"kgﬂlﬂhmardﬂjl’g.
Find the interval within which m, the actual mas= of the cake, lies.

lower bound = 2.4 — 0.05 = 235kg
upper bound - 2.4 + 0.05 - 245kg

= L
ENT T
S0 the interval is 235 kg = m « 245 kg

The actusl value ke graater than or equal to the lower bound but efrictly leze than the upper bound.  The actual
mase of the cake could be sxactly 2.35 kg, but § it wae exactly 2.45 kg it would round up to 2.5 kg instead.

hﬂmnnﬂm{numhnﬂhﬂn—r[ i'l-unchjﬂ

.‘._I.I“I||I1rrl bphmneg,

e m2ss was z
You fruncate a number by chopping off decimal places, so if the mass of the caks = 1499590, it would 2l -
wee 2.4 truncated +o 1 d.p. the irerval would be 2.4 kg = = < 2.5 kg, ;“'bf":ﬁfliﬁff-"“:

: | Maximum and Minimum Values for Calculations | H |
i When a caleulation i done using rounded values thers will be a DISCREPANCY i

between the CALCULATED VALUE and the ACTLUAL VAIUE:

m I. A pinboard is measured as being 0.89 m wide and 123 m long, &0 the nearest cm.
a) Calculate the minimum and maximum possible values for the area of the pinboard.
Find the bounds for the width and Jength: 0885 m = width < 0895 m
1225 m 2 length < 1235 m
Find the minimum area by multiphang the |ower bounds, miftimum possible area = 0885 = 1.225
and the maximum by multiplying the upper bounds: = 108425 m’
i mam poihlc area = 0895 « 1235
= 1105325 m?

b} Use your answers t0 part a) to give the area of the pinboard to an appropriate degree of accuracy.
The area of the pinbard lies in the interval 1.OB4125 m® < a < 1105325 m. Both the upper bound
and the lower bound round to 11 m® to 1 dp. so0 the area of the pinboard is 11 m® to 1 dp.

7. a=53and b = 42, both given to 1 dp. What are the maximum and mini hies of a + b2
First find the bpunds for 3 and b. ———— % 525 = 2 < 535, 415 = b < 425

Maw the tricky kit The bigger the number max. value of 2 b = 535 = 415

you divide by, the smaller the answer, so: / = 1289 {to 3 dp)
maxfa + b) = max(a) + min{b) min. value of a = b =525 +~ 425

and minfa = b} = min{a) + mas(b) ‘_FF.‘_'_,_,..--"" =1235 (to 3 dp.)

A rectangle has a length of 21em, to the nearest cm, and a width of 5.3cm, to the nearest mm.

a) Work out the upper bound for the perimeter of the rectangle.

b} Work out the lower bound for the arca of the rectangle.

@
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Be warned — there are lote of ares formulse coming up on the nest two pages for you to leamn. By the way, I'm
assuming that you know the formulse for the area of a rectangls (A =1 % w) and the area of a squars (A = 7).

: Areas of Triangles and Quadrilaterals |

. Note that in sach case the height must be
s o g

i " e Ml Mool A = Yo(a + b) X h,
(verfical height]

| Use the Formulas to Solve Problems |

Examinere like to snesk bite of algebra indo area and perimeter questione — you'll often have to
et up and then solve an equation to find & mizsing eide length or area of a shape. Meanies.

m The shape on the right shows a square with sides of length
X om drawn inside an ispsceles trapezium. The base of the

| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
! trapezium iz three times as bong as one side of the square. :
! ANEERINNI TR PR AR A vt e v RN rng - 1
! - In an jszceles tapezium, the doping sides are the ame lmgth. = .
1 T e T R R T T T N T h: m.‘lmﬂ‘r“\lhpﬂm i;ﬁoj:m}_ |
: |
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1
| 1
| 1
| 1
. 1
| 1
| 1

a) Find an expression for the area of the Find the side length of the square.
trapezium in terms of X Set your eguation from part a)
Top of trapezium = side of square = X cm equal to 605 and sobve o find x:
Base of trapezium = 3 # side of square = 3x cm 2" = 605
Height of trapezium = side of square = x cm ¥ =3025
Area of trapezium = %{x + 3x) = x = 2x" cm’ x=55cm
Converting Volumes
1m® = 100 cm * 100 om = 100 cm = 1 000 000 cm® 1m?

Tem? = 10 mm = 10 mm % 10 mm = 1000 mm®

4 00on 3 ¥

I} Find the convereion factor — Hll be the eame as for converting unite (eee pBE).

2) Multiply AND divide by the conwersion factor THREE TIMES.
3) Chooss the common senee anewsr, and don't forget that the unite come with a 3, e.g. mm?, cm®.

A glazs has a volume of 72 000 mm®. What is its volume in em™

1) Find the comersion Gcior 1 am =10 mm ——= Conversion factor = 10
2) Its a volume — multiply and divide —F2-806-=1o-=1o-=1o=72-000-000
%liﬂE}b}'Ul!ﬂJMnhﬂﬁﬂﬂn o000~ 10-10=10=72 LT TR TTTT LTI
] - 1"""1'”"'rl'l.5ﬂﬂ'|mcl -
3} Choose the sensible answer: 72 000 mm® = 72 cm® S fower om than men, -

NI T T TR I

39| Page



Year 10 Knowledge organiser for all except --- H = Higher Content

| What do [ reedtobe dbletodo? ||

I

| I

1 hhﬂfﬂiﬂﬂ““ﬂ | :m!m knath around The outode of the crcle — the peameter :
B . I | Oreax the size of the AD auiace |
- R':“:""-?":“_f"" ool porls O ASCE | | Ingrber: the. istance from one e of & orcle 1o another hvaugh the. cerlre |
1" ':"'“"’f* fractord parts of ! e | | e the distorce from the cerlre 1o The cucumfererce of The crck |
| 7 Cacude te enin of in e | Tarngent: a stradht ine thal touches the croumfeence of 6 crce I
: . Im‘..;r.ld drd -ﬂ; '.ct;ﬂ.'lcuf LT, Chord iz segmert. comecing buo poris on the cunie :
| |
| I
| I

cyfrder and phere IFI‘IHI‘I.I‘IJ pyaend or cone with The Lo cul off

I
|
Iy
v Undesstond o aviice aea of o ||wﬂ'-'w5’§1*'1"1
TR | Suboce ave (e 1otal dves o the e of 4 30 shape
|

cone, cuindér dnd Sphese

qﬂw-.—::n il ek

-
w12
. 8

- he frochon of tre ks oo
2agat ful ek [ ]

3

3 otk @ represers tre digress n ke
u—'.h-:.i.ri n gl parts] by

=
|| Wm Eemerber 4 el 6 porl of &o -E

||73wﬂ'm'muu'w m % 6 = J6m
7w 120

I
[
|
|12l G xm
[
[
|

e [ wm-%xnﬂdm ] 360

|I::pn:::rn.'r;d'ng;rwu.ru:r;:\.r‘nu::rewqt el g g g el e el

|rrhmm'r=:c.hn_fn-.ru'rerxj That ancioes: the thige |I dam“ﬂg!m
| Cmeee]) o G ) ()

l______________________—|.. .j'n: £ 4 prEm = ook el & o arck 0 core. & 4 pupdernd il ot btz

1 B “ - V= mrih y- The et of o tme &

(ITE ke I / "
| |;: ""E] Vime Spfer -—:Tr* S r““m“"u" : = X 42x10 l.'""|r;: :::bhacr
En y e 1o
: \\_\_ ___/"I '—K:ITK.':IJ Lodk oo, oy || = wx 160 ) \
- hemezhéres kg | — . il d "-
| '—XE’XZ? = 36m ploiced on diirer 0 | _lm' !
| 3 S Iy
Shepet, £ Sones and Il/" “‘\ Iy Gae her = ook ol o Engyoromelny or
N o dreies e of X eyl
| Ohemephec el . 360 = 2 tubrekr: I * _ : Pitismorie: trecrim - the rodu
| e | i Iy reas M ntemed g = S02.Tee Fovme: fhe b of 4 gl -anoed
1 I| Vg

IMM[ Arp—— ] Surface area of cones and cuinders

| s = m [ hemeprae ho [ coreed [ Wﬂﬂwzllf’+ﬂh ] [ Cuned arfoce area Cone = vl ]
arbice 0N & i Groulor

Surface orea - 4mr? e 5 “ [;] ;:_—.l

Logk oul, for The uee of Pylireigonae 1o
ol e Enatin £

4w 52 | &) i .
The: deesd of fwo arckes (lop drd bofiom face) - e ares / Totdl axfice dred =
“4xwx25 ‘100w +2=50m I o te e e / X .
Tre cned | 1008 . B I B | | corverd fice + cancke b vt of b
| sfas ea " 19K =G5m+a=s || ——d
| o agers Hemephare = 751 Te knath of thage B ¢ Tre cotowference of fhe cocks
e e e e e e e e e e e e e e e e e e e e e e e e e e s e

| Volumes of Pyramids and Cones | b

Rmﬂdhldﬂpwgmlmawmwhawdﬂnrhp Itz baze can be any
shape at all. If the base is a circle then #'s called a cone (rather than a circular pyramid).

WIHMEDFPTIUMID=—;XWERRHXUEI!“MHEIBHT

surface area of a cone.

|

|

|

|

|

|

/ VOLUME OF CONE = _ x " x h I
Cone Tetrahodron Mske eure you uss the verticsl (perpendicular) height in thess formulss I
— don't get confused with the glard hefght, which you uzed to find the :

|

|
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Another page on vol now, but thie ie a bit of a weird one.
Firet up, i#'s volumes of conee with a bit chopped off, then i's on to refes of flow.

Volumes of Frustums | H
A fruetum of a cone ie what's left when the top part of a cone ie cut off parallel o He circular base.

VOLUME OF _  VOLUME OF
ORIGINAL CONE REMOVED CONE

; xR"H— ; xr'h

zcwﬂut’smwﬂum_ cone. —
NN NIRRT RN A T EE TR RN AL

m A waste paper basket is the shape of a frustum formed by remaving
the top 10 em from a cone of height 50 cm and radius 35 om.
Find the volume of the waste paper basket to 3 significant figures.

Volume of original cone = +#R*H =1 x x x 357 x 50 = 64140.850_cm*
Radius of removed cone = 35 = 5 = 7 cm (because the cones are similar —

the large cone is an enlargernent of the small cone with scale Bctor 5)

Wolume of remtved cone ~ 1?ﬂ-.zh = % X %7 x 10 = 513126 cm?

Wolume of frustum = 6440850, — 512126, = 63627.723_ = 62600 om? (3 =f)

' Rates of Flow | -

You need to be really careful with unitz in rates of flow questions. You might be given the dimensions of a
ehape in cm or m but the rate of flow in lree (e.g. [Hres per minute). Remember that | lire = 1000 cm®.

mA:pha-ir:-lﬁ;hMwiﬂlamdinufﬁcm'ub:hgﬁlhduiﬂlmdam
of 4 litres per minute. How long will it take to ﬁllﬂn&hmt%ﬁnl {by volume)?
Give your answer in minutes and seconds, to the nearest second.
Find the volume of the fish tank:

W= %‘n’r‘ = %n o = 15 = 14 137166 cm®*

S0 % of the fish tank is: % = 14 137166_ = 424 TTT_ cm®
Then convert the rate of fow into cm'/s:

4 fitres Per minute = 4000 cm}fmiﬂ = 66666 cm}fs

S0 it will take 424777 = G6666.. - 1HITI. seconds
= 2 minutes and 21 seconds (to the nearest second) to fill the fish tank

gem Tem

Sem

12¢m
Diagram NOT accurately drawn
Work out the area of the shape.

(Total 4 marks)

The diagram shows a solid shape.
The shape is a cone on top of a hemisphere.

T

: 1
Volume of a cone = 3 h

4
Volume of a sphere = < ar

The height of the cone is 12 cm.
The base of the cone has a diameter of 10 cm.
The diameter of the hemisphere is 10 cm.

Work out the total volume of the solid shape.

Give your answer in terms of 7. (4 marks)

L s5ec
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[m———————————= 1 |
| Whdt dolreestobe abelodo? | | Heuwords |
| o
| Bythe endof thisunit youshoudbe able | : Sokstion: & abe vie can put n place. of  varigble that makes the equation trie :
| to . || Variabl: o sybel for 6 rumber we. dort know el |
| * e whelher {xy) s ¢ sobtior I'| Equation: an equation saus that wo things are equal — I wl have. an equak sen = |
Nl by SUbstilngrakopwnvaick: : | Substitute: veplice. a varigbe with g rumerical vaie |
| gc}ve by suﬁ;stxllut\ng ) Epression | | LM lowest common rrutiple (the. Trst time. the. tmes table of two or more numbers mateh) |
| = fSde g opei | | Eimingte: to remove |
| = Sole by siblracling’ addrg eaualions | : h . : ‘ ; b . |
[ 2 esiago neimen e | Expression. a matks serfence. with a minmum of two rumbers and &t bast one. math operation o equak sign) |
| o Ferm and sobe. Inear <imulareos [ Coordm’lte,. a sel of valies thal show an exael position |
| caustion || Irtersection the pont two Ines cross or meet |
L e |
O s | T S o ot s s e e TR
: and i represent vakes Two dfferert, vanables
sua SOUUO”' il eon be. subsliluted 1o ] o hererl itk

ar eation

twe solutiors I

{Does tre ooordmte-(t 8l on the Ine y= 257 }

Slepharie. krows Lhe =14 =
:l Po;r‘tpx -4 fes gr\ that 3|x ik | | | 43 (T) -:-y‘ :4 | 71122"' ¥ =jf‘2 :
|I e Find the wale for y 2 = -V L

~

| 14 | 14
; |
@ 1

|
|
|
|
|
| This coordinate represenls _
| %=land y-8& C):| r= a
: y=3x+5 (27 |F::::::::::::::::T_L_TT_;:_T:FT_r:__M:__'h—_:: =
bS [ N an expression SUbstiiule & h poce of Lhe X vanabe os ey |
| 8=3(1)+5 { : | Substituting | Pressy resresert the same vale I
| 0 the sustitution makes the / | : wedy | L L 2 LY |
| equation correct. the coordrale / L x 0 | |
i 2 rale.  dzs : — — x=2
| L8 onthe e 4305 :' Ky 30 « [ x=2y x+y=30 i I
| / | : 30 10 [ 10 |
| /’ 'l_r_l y- y | y.- ¥ 3}’ = 30. X |
l 3y =30 H =
: 7#3(2)+5 iV BARRALE | | Par of sivilanecus equalions 1 il 9 ‘ y =10 x=20 I
i No 7 does NOT eaua 549 [ I_ Lo represertations! _!
T oo o 1. o T T T T T T T T T T T T T
| Solve arapticaly 1 Sobve by subtraetion :
N - | _ D& v (v =18
IL K7y-b ‘[ 4= J i (245 the I: hj—rrm Sl sy 10 I
cort of ffelvly] — x+2y=10 D) = |
I Linear equations are. straight lres W“" an | = |
o T S 12130 _
| Tre port of hiargecion provdes 5 / 1] N, [, 2x=18 v / / =18 |
I the v oy soutior for both ; I e +2 +2 / 10 |
| equalions I ‘ g x=4 ; / - I
| I
; I: HE x+2y=10 DRe -: :
| Tre soliion that satifies bofln I “)+2y=10
| eauations i I - —4 2y = 674 x ) =4 :
x=2ody=4 — e -
| (F=2miy=4) ol 7% -
L I y= [
________________ O T - | == TV
: Solve Igl addtion Okeilicn makes zero pairs : | Solve. bu adiusting one 12 :| Solve. by adiusting both :
I 1
| — X x X = h I
| zx-o-;y:lﬁ 16 1 h+j =12 Noequsbrt vobes BE T :|2x+3y:39 Y IOIOIE, =39:
jPex -y = . Il 2h+27=29 |53-2y=-7 00®ee __7
= . | 20 x
| 9x = 18 1T 1 |
| +9 + 9 1 24 || Lsz LOM to make equnaent x 02 y vates |
| x=2 2 Y : : 2h+2j=24 i T || Becouse o7 (he regalive vales sing zevc pors I
i hfnf;j ard u cheren choge,
| 3x +2v=16 £ ‘_'718 I 2h+2j=29 [hl‘h]ll‘llll |: oy chosen ehoce |
| xx " I
3(2)+ 2 =16 L r—
| (2) 4207 _ L By proporlienaly adusting one of 29 I 4x+6y=78 =78 |
6+ 2y =16 ]
| ® = the equalions — now sole the | 15x — 6y = —21 900 0s |
e 6 2 | | 00 JEEeMERmIDAEELL L T seeee 21
| 2y =10 T simultareous equations cheosing |I Mowsoke by 00 meses |
L y=5 =5 I g addition o suslraction e | aedation (ikition ks eeqo prs |
——————————————— —II————————————————J——————————————
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9_ Seven Steps for TRICKY Simultaneous Equations H

m Solve these two equations simultanebush: Tx+y=1 and X' —y=3

l. Rearrange the guadrstic equation eo that you have the

T =1 — =0y 3 — 1 LTI N LR RE AT ROT NN RTP
- @ - @ "‘l‘hunmﬂtuuunﬂuu =

2. Substiiuie the quadrafic axpression into the oher equation. |~ ! IR b —

‘l’w'lgalmﬂnnqulhn—lnhnlil@. .‘:}ru|||||.||.'|||u|||||||||.|‘-;.

Tx+y=1 — IE-
JF@ - @ = T+ 20 =30 =1 — () g Put e sxpression for y inko
* equadicn (1) in place of y,
| 3. Resrrange to get a quadratic equation. And gusss what... You've got fo solve #. |
20+ 7c-4=0 S
2x —1ix+4) =0

either use the formula or complete the squase.

Harer 2 look at p37-29 for mose details
So 2x—1=0 OR x+4=0
x=05 OR x=-4

Fpalgnat bpupubapea 0l lppu®ipnaal it
| 4. Stick the first valug back in one of the origiual equations (pick #he ssey one). |
@ Tx+yp=1
Substitute in x=05% 35+p=1, =0 y=1-35=-25
|5. Eiﬁhmmﬂmmwhhw[hmmw.l
@ Tx+yp=1
Substitute in x=—4 —J2B+y=1 s0 y=1+28=129
|B. EIHMBMJMMM{MWMMMMI
@ y=2-3
Substitute in x = 05 y= (2 « 025) — 3 = 25 — jolly good.
Substitute in x = —4: ¥=[2 x16) — 2 =29 — zmashing.

| 7. Write the psire of answers out agsin, clesrly, st the bottom of your working. |
The two pairs of solutions are x=05,y=—-25 and x=—4 y=29

L RENARA

Al

The zolutions to simulanesus equations are actuslly the coordinetes &ul.ﬁj

of the poirte where the graphe of the equatione croes — eo in thie h
.Hug-aplunnx+g=1:udw-g=3mma+c___‘ AY

(0.5, —2.5) and (-4, 29). There's more on thie on p.S2. %

Solve the simultaneous equations 6x + 5y =4.5
3-1._23;:9 ............ :Z_____.._Z'{

Solve the simultaneous equations
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Sthaight Lire Ghophs

|—— e ————— [ ———————————————————————— -
I \what reed | hmm [
| to.b?d)l fobede || Gradert: . <toeprese of a e |
I I 2 2% of a

I |1 Intevept: wiere: two nes cross Tre gerlercepl whese The ne meels the y-ae I
l By the end of this wit o shaikdbe able tox : : Paralet o res that rever meel with e some grodert |
| : rﬁﬁ_ :r":':;t | 1 Coovdnabe: o 22! of wales thal show an exact posiion on 4 grogh [
| o Unerctond ard ey me v || Linear: e groprs Blraghl. ) — ear commen dfecence by adten/ siplocton |
I = il the equation of a Ine from & arogh : I Oyrpticte: o <traahl ine thal & graph vl rever meel |
| v et gradert ond rlercepts of red- | | Recirooa o par of rumbers thal mulwy togelier o gue. | [
| ot |1 Peaperdoudr: Lo s (il meel ol o ol anck |

_______________________________ T =

|

Lines paralel to the axes 0l the. portts on the e ose I

l |

I - o coorgraie of 1 : |

| . | :

| r !t Lires parke] 1o re: y oo Lake. The: fom ¥ |

IH'“_M":"‘. | P I I | =d ol ore el i |
ponts | ® ;

| —— T Thic epriimis i cocednale por

I ™ il PR H res poralld 1o Che o gadg 1ok The form g | t3- l

I . '\ =a ol ore horeortal ” |

e iz - ] = o]

| NEEER, 0l the I".'F".:.".""l""\h‘."’ﬂr—' ea(3-2) [7.-2 122 1 J |t origresdte prts o foms |

| . 0y coodnatz of - dllay b re b the I . ) elroiH e I

R 1.3 SR [ :

T T I

| Compore Graderts 3 Pt e ot s i |

The grealer e ol { way ccbattere s comet
| I'\a " .JJJM.G’&JLU\:\'I.L ] |
| ¥y=mx+c . groden’ — The deeper Tﬁﬂ-dj ” ey o moke: & Sroart e I
The e

| s 1 |

| A / |

| TrecotReeoixfie o g ¢ bt %, ” i Rererter ta oo the poris to make |

il - to mte

| ruwenber i fronl of ) 12k (s /ﬂ Pl v . e ‘QE% 1l /! : alre |

| the goent of the e 7 j . e I N . I
______________________________ .
______________________ e — —

o The vake of s The pord ol
= neh e Ine oromses ey

[ —

The coordrale of ay rlercept
il abeg: be ()

res Wl e game
wilerzept croes i The png

The equadion of o Ine
con ke raarrareed Eg
g=c+m

Y= e
) Tre cosfeent o ¢ [ie romber o frornd

I| o« tek g the gradent of the Ine

:I “u Tre vie of & & fre pord ol
|l ¥I=mx + © e e comes e y
A s Yrtooer

I 1 ond « ore copinates

Cmy—m
ety which coefMioerd
o a2 e o
COTpRe

Tre dvection of tre 2 ndcalzs a poalse
groceri

I}&dﬁ,m

I A plumibes' chais & £25 calloan T, and thin ETZ50 S iy hing
Cromplets the table of value to thow te coxt of hirng e plermioer

Thee y-rilercepl drowe; the!
mrELm chonse

Tre gridienl reprents |

PrEE per mik

0 B B B o
| Cm | e 1T T

b el He grophe ke Thi vales wil dhas be posiie ecae ey
“ FesEre dElres o obects which convol be "\sz'.é

|1 Dbt Proportion graphe 7o repveserd deect proporion the araph sl <lad of The onan
]

A bem ol perm conts £2. 50

Compleie the table of valses i thow e coat of buying bosesof pers.
[ o | v | = | =+ | & |
IR [ |

A line passes through the point (0
The gradient of this line 1s 2.
Write down the equation of this I1

. 4).

ne.

R

fr+ x7 =
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Forunmulas amd, equatiers Shem Weids.

Formulas and Equations from Words |

Church of England
High School

Making axpraeeions or formulas from worde can be a bit confueing s you're given a lot of information

in one go. You just have to go through it elowly and carefully and extract the mathe from #.

' Make Expressions or Formulas from Given Information |
fion fo write ione and formulas.

o

m Tiana is X years 0ld. Leah is 5 years younger than Tiana. Abby is 4 times as old
as Tiana Find a simplified expression for the sum of their ages in terms of x.

Here are some of examples of how fo use the info

L RN NN RRR RS

. L “hu: 5 :a;r} yoangat, _'?‘H'rnn'd Teen jold the sum of ’
-~ subtrac = tha d haee to st =
e oder | Thesumoftheir agesis e =
Abby's ageis 4 x ¥ = 4x T+ (x—5)+4r-6r—5 - cwmandshettofndr >

T T TR T T

Tiana's age is x
Leah's age is x — 5°

m In rugby union, tries score 3 points and comversions score 2 points.
A team scores a total of P points, made up of t tries and ¢ conversions.
Write a formula for P in terms of t and c
Tries score 5 points — ¢ pric will score 5 % t = 5t points
Corrversions 300ne —— ¢ cofversions will score 2 = ¢ = 2c points
2 puints So total points scored are P = 5t + 2c

Use Your Expression to Solve Equations |
Bometimee, you might be asked to uss an expression to sobve an equation.

@ A z00 has x zebras and four times az many lemurs. The difference between the number
of zebras and the number of lemurs is 45. How many zebras does the zoo have?

The zoo has x zebras and 4 = x = 4x lemurs.

) ) ) Once you'we formed the
The difference i 4x — x = 3x, 50 3x = 45, which means © = 15, —

equation, you need to sohe
So the z00 has 15 zebras. it to find the value of x.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

@ Wendy, Maveed and Camilla give some books to charity. Maveed gives & more 1
bocks than VWendy, and Camilla gives 7 more books than Maveed. Between |
them, they give away 46 books. How many books did they give each? 1

Let the number of books Wendy gives be x. So 3x + 19 = 46— You're told this !
Then NMaveed gives x + & books Ax = 77 in the question. !
and Camilla gives {x + 6) + 7 = x + 13 books x=9 !
So in total they give x + x4+ 6 + x + 13 = 3 + 19 books So Wendy gives 9 books, :
Maveed gives @ + & = 15 books and 1

Camilla gives 15 + 7 = 22 books. 1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

-

Use Shape Properties to Find Formulas and Equations |

In gome questione, you'll need #o use what you know sbout chapes (e.g. side lengthe or aress)
o come up with a formula or an equation to solve.

@ ) White a formula for P, the perimeter b) I the trisngle has 2 perimeter
of the triangle below, in terms of a of 58 cm, find the value of a.
‘% Form an gepression for the perimeter: P = 58, so0 set your formula
Nr  P-fa+7)+(Zat1)+3a—4) qual to 58 and sobe to find 2
3 P=6ardcm 6a+4=58
Ba =54
a+7cm a=2

2841 o

. Compare Dimensions of Two Shapes to Find Equations |

You might get a question that involves fuo shapes with related aress or perimeters
— you'll have to use this fact to find gide lengthe or missing values.

m The perimeter of the rectangle is the same as the

perimeter of the square. Find the value of x
Perimeter of square = 2x + 2x + 2x + 2x = x cm
Perimeter of rectangle = (2x + 5) + (x —2) + (Zx + 5) + {x — 2)
=6x+ 6 cm 2x em
Set the perimeter of the rectangle equal Bx-6x+6 Mot to scale
o the perimeter of the square and sobve: 2x=6

e+ 5em

Find the value of x.
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| \whal db reed to e abl o o | | Heywords |
| I
| By the end of this unit you should be able to: | | Evenit: ore or more autcomes from an expenment |
I+ Odd Subtract and mutiply fractions || Outcome: the result of an experment I
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I Use sampi spice aiograms || Sustematic: ordenng vakes or outoomes with a straleqy and sequence |
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I T T T T e T P e e e i e — 1
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Look Out for ‘At Least’ Questions

When a question aeke for st leasi’ a certsin number of thinge happening, #'s usually

easier fo work out (1 — of lees than that number of things happening').
I roll 3 fair six-sided dice. Find the prnbabilityihnt I roll at least 1 six
1) Rewrite this as 1 minus a probabilily. Plat least 1 six) = 1 — P(less than 1 six)
=1 — P{no sixes)

2) ‘Work out P{no sez). You can use a tree diagram —
dort draw the whole thing, just the part you need.

s .
q"'__: ~ E N
g M‘m‘ﬂ.;:‘nulisi: - :ain P{M:ﬁ:]*%*%ﬁ%‘%
= 5
& S0 Plat least 1 5ic) = 1 — 133 - 2L

' The OR Rule gives P(At Least One Event Happens) |

For fwo events, A and B... HAWB]=P{#}+P‘B}—P’{AM£IB}

The probability of EITHER event A DR event B happening iz equal to the two separate
probabilities ADDED together MINUS the probsbility of evente A AND B BOTH happening.
I the events A and B can't happen fogether then P(A and B) = 0 and the OR rule becomes:

,:.Ilrll.ul-n'lI1|:‘{r||lllql1nll||IIlulll__lildjllllrllluli.l'll1l¢

= Whan nks hq]p! 'I.Dr.ﬂh Lﬂ].llh e —

?1||||||Tf|.||.|nllr||u||[.lLl'nquqlljﬁ:rfnLlllTulllll?'i:lLLE.TH'.' P{ADFB] _ pln} + P{B}

m A spinner with red, blue, green and yellow sections is spun — the probability of it landing
on each colour is shown in the table. Find the probabiliy of spinning either red or green.

Colour red | blue | yellow | green
Probability | 025 | O3 | 035 | O1

The spinner can't land on koth red and green so Pired or green) = P{red) + P{green)
use the simpler OR rule. Just put in the probakilities. =025 +01=-035

In a bag there are only red counters, blue counters, green counters
and yellow counters.
A counter 1s taken at random from the bag.

The table shows the probabilities that the counter will be green or
will be yellow.

‘ Colour Red Blue Green Yellow ‘
' Probability 035 020 |

The probability that the counter will be red is twice the probability that
the counter will be blue.

There are 21 green counters in the bag.

Work out the number of red counters in the bag.
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- Using Conditional Probabilities || H

Conditional probabilifies crop up when you heve dependert sverts — where one event sffects another.

]] Tl'ﬂ I I I I tfﬂ. Bi‘si-ha I II %“\;;:”'“”II!AHII”HI-I-:,;;:I‘L”I””:
of event A happening given thet event B happens. _"l""lfmlsﬁlﬂmlu||||rr”ﬁlf'||?.:

2) Keap an eye out in questions for Heme being picked "without replacamend”
— i'e & tell-tale eign that i'e going to be a conditional probability question.

3) Weverdz A and B are independent then P{A given B) = P(A) and P(B given A) = P(B).

 The AND rule for Conditional Probabilities |

i everds A and B are dependant (zee p.I10) then...

P(A and B) = P{A) x P(B given A)

The probability of everds A AND B BOTH happening k= equal to the probability of everd A happening
MULTIPLIED by the probability of event B happening GIVEM that event A happens.

@ Alia cither watches TV or reads before bed. The probability she watches TV is O3.

IF she reads, the probability she is tired the Aext day i= O8.
What is the probability that Alia reads and isn't tired the next day?

1} Label the events A and B. We want to find Pishe reads AMND isn't tired)
2] Lse the information given in the P(A) = Plshe reads) =1 — 03 = OF

question to work out the probabilities  P{B given A) = Plisn't tired given she reads) =1 - 0.8 = 0.2
that you'll meed to use the formula. P4 and B) = P(A) = P(B given A) = OF = 02 = 014

Conditional Probabilities on Tree Diagrams |

A pood way to deal with condifional probability questions iz to draw a tree diagram. g"'ﬁzllmu'm‘;;ruu
. Ewample wis =
The probabilities on a eet of branchee will change depending on the previcus event. ‘with replacemen on pl, =
SThagenrnnrrveengigananet
m A box contains 5 red discs and 3 green discs. Two discs are taken at random
M‘H\Dutr:ﬂauml'll_ ﬁmmmwmmhmﬂkmm|ﬂﬁ.
Znd DASC The probabilities for the 2nd pick depend on the colowr of the
4 A - 5
b DA ‘—}"_‘_‘_,g 1st disc picked. This is because the 1st disc is not replaced.
2 S . Plboth discs are red) = P(R and R) = 3 %7 = 2o
3 .
=0 = J Plboth discs are green) = P(G and G) = 2 *2 - &
e
i c,f”’:'_J{! P{buth dizcs are same colour] = PR and R gr G and G)
F—a 20 6 M6 13
] 6 " 36 D& 28

|
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1
1
|
1
S0 call “shie reads" event A and “isa't tired™ event B. :
1
1
|
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1

There are 10 counters in a bag.
5 of the counters are red.

3 of the counters are blue.

2 of the counters are green.

Billie takes two counters are taken at random from the bag.

Work out the probability that both of the counters Billie takes are the same colour.
You must show your working.

ot o6 oL o)
e - = T 5 e
of Z or
— _/, ~ ,: . (ﬁ:;}é ,,,,,/7]{/
ol L or )
s T SV
ob 3 o7 (f,l’ .
=3 *F = 77)d
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Yenn diagrame are a way of dieplaying eete in irtersecting circles — they're very prethy.
A Set is a Collection of Numbers or Objects

1) Bate are juet collections of things — we call thees “things" slements.

2) Bate can be written in different ways but they'll always be in a pair of cudy brackets {1, You can:
Each of these=" * ligt the elemends in the eet, B 12,3, 5. T}
describes the ™= give 8 deecg'gﬁon of the elements in the set, a.g. {pl'h‘b! numbere leze than 10}
=ame ==t e u yge formal notstion, e.g. {x : x Is a prime number less than 10}.

3) The symbol = meane "z a member of'. So x = A means "x iz a member of A",
A) The unkversal set (£) is the group of thinge that the dlements of the s=t are eelected from.

Show Sets on Venn Diagrams '

I} On a Vera dispram, each cet iz represented by a circla.
The univereal set iz ewarything inzide the rectangls.
2) The diagram can chow sither the actual elements of sach eet, or the pumber of dlameants in sach sst.

EAB EAB &AB

a [

The union of sete A and B (writen  The indersection of eete A and B The complemeant of eet A (written
A U B) cordaine all the elemants |written A ' B) containe all the A') comtaine all members of the
in sither eet A or eet B — #'s alemends in both eet A and eet B univereal zet that aren't in eet A

everything inside the circles. — it'e whare tha circles overlap.  — H's everything outeide circls A

In a class of 30 pupils, B of them like mustard, 24 of them like ketchup
and 5 of them like both mustard and ketchup.

1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 a) Complete the Venn diagram b) How many pupils like mustard or ketchup? 1
! below showing this information. This is the number of pupiks '
. Start by filling in “'/! ouerlap. in the union of the two sets 3 + 5 +19 = 27 |
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1
1 1
1 1
1 }
1 1
1 1
1 1

£ Mustard [ Ketchup
3 ) What is the pmhabiﬁty that a r.‘u'ltll'.lnlb' selected
B e —124-5-19 pupil will ke mustard and ketchup?

3 5 out of 30 pupils 5

S .1
L are in the intersection. 30 6\
30—3—5—1‘5‘-3‘l SO g

= The s PIMONE)L =

I g

Finding Probabilities from Venn Diagrams | H

The Venn diagram on the right shows the number of Year 10 £ H G
pupils going on the History (H) and Geography (G) school trips.

Find the probability that a randomly selected Year 10 pupil i= e

a) not going on the History trip. 15

n{¥ear 10 pupils) = 17 + 23 + 45 + 15 = 100

n{Mot going on History trip ) = 45 + 15 = 60

. . - (=] 3 SRR e
P{Mot going on History trip) = ﬁ‘i-—ﬂ_ﬁ " Lize the Formuls from Pl =
= tofind the probabiities. =

b) not going on the History trip but going on the Geography trip. T”"'“'“'ynnun.ﬁ?

n(Mot going on History trip but going on Geography trip) = 45

P{Mot going on History trip but going on Geography trip) = % - % = 045

c] going on the Geography trip given that they're not going on the History trhip. 2% 00 i,
= ou coudd also wse bhe condiional =

probukility formuila ard pour
amveers ko parts a) and b) =
R T T TN T T T T

Careful here — think of this ~ P(Going on Geography trip 45
as selecting a pupil going on given not going on History trip) = =75

the GE'Dgra.pllr trirl from_those 45 3
not going on the History Lrig. ~ g0 F 0I5
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' Use the Product Rule to Count Outcomes |

1) Sometimas it'll be difficult 1o list all the outcomes (e.g. if the number of
outcomes s large or if there are more than hwo activities going on).

2) Luckily, you can count outcomes: ueing the product rule.
The number of waye to cary out 8 combination of activities equsle
the rumber of weye 1o cany out each achivily mulliplied together.

1
}
1
1
1
1
1
}
1
1
1
1
1
: Jasan rolls four fair sie-sided dice.
1 a) How many different ways are there t0 roll the four dice?
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1

Each dice has & different WANE that it can land (on 1, 2, 3. 4. 5 or &).
Total number D‘Fways--n‘l'-rﬂ'"iﬂg four dice=6 =6 = 6 = 6 =129

b) How many different ways are there to only get even numbers when rolling the four dice?
Each dice has 3 different ways that it can land on an even number (on 2, 4, or &)
Mumber of ways of oaly rolling even fumbers =3 = 2 23 = 3 = 81

c) What is the probability of only getting even numbers when rolling four dice?

number of ways to only get even numbers B i
e total Aumber of ways 0 roll the dice B FET- ARy

There are 20 people in a room.
Each person shakes each other person's hand once.

Work out the number handshakes that take place.

50| Page



Year 10 Knowledge organiser for all except --- H = Higher Content

_____________ ] |
IM&atdoImedtobeabletodo? I Reuwords |
|
| o |
| By the erd of this it you shoud be able to 1| Population: the. whote. arcup that s berg studed I
I+ Constrer arel erpred frequency obes || Sample g seeetion Token from the pepulation that wil et you find ot normation abolt the larger aroLp |
| and polygon to-cy tables, Ine, bar, & piz | | Representalive: o sample group Lral, accuralely represerls the populglion |
| charie ) I | Random sample: o aroup compliels chosen by change. No precetabity fe who 1wl rebide |
I * P o itespret auerages o a ISt and | I Bigs: a bt-in evvor tht. mikes all valies wiorg by a crtain amourt |
| r‘ Latle ) | : Primarny data: dala colecled [rom ar ongirgl souree (or a purpose :
" Corelnet and inierpre. e seres araphs, | I Secondary date: daa Taxen from ar exlemal boation. ot colecled drecty I
| Stem and kaf ceiarms e soaller I'| Outler. o vse that stards apart from te data e I
I graphs I |
[ |
jpleptplayinylapluytieplnplnyleplnpieplepliulpuiyntuipnipulpu

Frequency tables and polygors

Frequency

x
\'ve\gr':u} Lepert

Crher

Tol
>

wieight (]

|

Mid-poki. =T e | 7, 90 peape. azeed n 1 sureey :

ard = Fre g [ Freency 2 | w [ s \4—‘- Troayersy) |

= e L B2l o 6D peopke ot 5 g & lres I
1Bar and line charts ‘ - panin | |
Lonispuste, bar ehirty |
s |

T droe fre :

Fira, tre s o the data (oo the o teg

[ 10ACY

Mirber of Sbras 0
The Pisde {Tre mol uoke!
7’[',7['}:"5“, i : "lﬁ'( furizes LJK i :
S N - Tetal praber o Tna e I does
Sblois G § a V\‘M ke of i i Thi car stll be. eoser i £ the
ki 40 on bawe Lo be rimedca ] ddn g orueved first
. nen Nqa i (NI s
Tre diteina bt GG LA AA
>

UL e data in arder 4 88124
fod e wabe v the mede. 4. 8 8 11| 24

geiter i The

Jrwed it oabl of the das
o . NOTE: ¥ therz 15T singk midie
Wi zm[ ) |Frequency e Gl I:I Median = § w e o of The T
ps jg - 4 45 Ly i
x =50
= Meon: 0oty
50<xs 3 ] e For Grolped Dl
60<x=<70| 5 , . . .
“ - Tre moodl arous —shicn ol has the higrest frequency

|

|

|
| I
| |
| |
| |
| |
| |
| |
| I
| |
| o |
| |
| |
| I
| I
| |
| |
| |
| |

Adam is measuring the heights in cm of his tomato plants.

Height (cm) Frequency
140 < h < 150 7
150 < h < 160 10
160 <h < 170 15
170 <h < 180 19
180 < h < 200 9

(a) Estimate the mean height.
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_____________ A | |
| Whet do L need to be able to do? : | Feywords |
| _ . . |
| By the end of this unit uou shoukd be able to- 1 | Population: the whoke group that is being studed |
I = Costrict and interpret frequercy tabes || Sample: a selection taken from the population that wil ket you fira out wiormation about the larger aroup I
| and pobon Tuo-wiay Labes, Ine, bor, & pe | | Representative: o sample. group that. accurately represents the. poplation |
I chats LI 2andom sam k. 6 group completely ehesen by change. No predetabilty 1o who it wil inchide, I
I J ) 2
: = Fird and rledprel averoges from g ist ond | : Bigs: 4 bult-in error that makes all vales wrong by a certain amourt |
At ; .
| Lable _ S W Primary data: dola colected from an onginal scurce Tor a purgose :
I° Corstruct and interprel tme seres orapfs, | | Secondary data data taken from an external beation Not colected drectly |
I stemhzmd kaf dagrams and scoller || Outler: a vase that stonds apart from the data sel |
oo
A I |
L] e |
I S e 1 S B T T A R = = a
| Stem and leaf (i T3 vepresoot i ol use 1o Tiom s | | | Tlme-SeneS o |
Tris st and bl aaaram shiows 02 age of paopk 1 a e of he : | b e grosh nows e kel umoes of cor s i .00 e e |
per g et . .
| kit || 0 A Leok for gereral trerds in the dota Somz data shows |
| 0|7 9 Key: 114 Mears 4 ugars okl | | 60 ,/ \\ ] 7 tledr voresse of 6 sedr decreass over live, |
114 5688 50 Y ot
I 2(1 3 I : 40 et ! :
| Stem gnd kaf desrors | % /
| 3o ME ek & cey Lo explain whal (| represerls | | 30 ' : |
| Tre. rioration v the diagram shour o orderen T Readngz n-beliieer ports ort estinales (on the I
I ~ || 10 dofted Ires) You con use them o ke gssumptiors I
| Bk %o buck stem ond ko aisgrars 1 Sl P AR SO S L |
: Gi":|H‘“"»" II_:::::______:::::::::____:__:::::__i
! el s[5l Comparing distriputions
I ] L LS L 4 ) v Pl S :
[ anii 1“ f: ;: " S (! Comparisors should inchide. & stalement. of average and certral terdercy, as viel o |
| ST |I a slaement gbou spread and corsslency |
| Back | back slem and leaf wagrams || I
| ‘ Ol compansons of simiar graugs || Mean, mode, median — alows For o comparson aboll more. ar less average. |
| Olont reoveserlons of o sels of wlo, | (! Rarge. — albws for o companison aboul relabily and consslency of dala |
[ T — T — U D [ VR
e — e S S e v Wi s W ' et e, e S el ' el - R O S S S (e S R S TV T Mo 'I
| Draw and interpret a scatter graph | | Linear Correlation @ |
| ;
| Age of Car (Years) z\ 4 6 8 | 10 I | é RS x oE x x ;"; X & :
g LES x X =
| Value of Car (£s) 750’ 6250 | 4000 | 3500 | 2500 I | j: X §§ i - xx |
L . : 1 & B L e |
I " * Number of appk oy s o e il .
- Th; ’-ya ] rﬂ.’u HLL k,e ’1\.’&!" 1 gize vr.jer | | lumber of apples 4 ps Length of thumb nail I
: » The o lorrs nlormation oars [or e seatter araph | | Postie Conrelion e Correletion o Correlation |
* Mot g data ke 6 redtionsnp 2 . S Ay -
I rearTE ‘ Az anCan (Vedrs) | : G5 ore. rigbe U one. verigb There & ro I
| “;Fhs m:ftler G“_*Ph showt tfhe K | | reregses e relitnrsnp |
A cor incredses - e o
| oot " J The @ shosk il 2 the v l olfer ribe o I
The Ik Betiicen e il can vale decredses on dnd b, ey Sorcan |1 L yabes |
| mevdesy LT | o —_—___ il
e o e -~ T L I T T = |
I The Iine of best fit @ I Using a e of best fit @ Ctugitn e oc |
= : . of mest Tt 2o predet wionmation
I he Lire, of bes? 1l & used o moke estimales 'Y Il 100 outsice. of ol dats, I
| abou Ine. infermalion » aur soaltes araph § § % | | £ *This is rol ahiaigs 1sefl n ks |
| 53 || Fterpolation 15 s the lre. of best § 0 XN Y0 CANMYL SCONE. Mo |
| U £t 0 estmete uates rede o data g ko tht 100# So g lor beger |
| ; e, “the pin. §dadia X con rof be estimalen®* |
| ; ‘ Lk anly an esiimate &40 |
j & ) £g 40 oS rewsng predels g, 5
: pecentaoe of 45 a2 @ \ |
h« poivt s an “outier” |
| 20 40 60 80 v ouler peoase I doesrl 5L |
| Time spont practising (hours) ril stands apact Tror |
l [

16 1 3 4 5 8 Key: 156 =156 grams

Work out the median mass. ,g _9 /
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The humble box plot might not look very fancy, but i gives you 8 ueeful surmmary of a data set.

' Box Plots show the Spread of a Data Set ] H

1} The lower quartils 0,
T5% (%) of the way through an ordered eet of data.

S
e gm?m Bl 00+ /4 Qzin+ /2 Qg 3o+ 14

he median 0, snd #he uppar quarile 0. are the valuse 25% (V). 50% (V) and

2) Tha INTERQUARTILE RANGE (IOR) iz the difference betwean the upper quartie and the lower quartie

and cordaine the middle 50% of values. =
3) A box plot ehowe the minimum and maximum " | =| .

valugs in & data set and the values of the quarkles. Lot j S Highaas

But # dosen't fell you the individusl data vab e e e | e s
a0 =0 Bo ™ 1m0 =0 oS00 o

w This table gives information about the numbers of rainy days last year in stme cities.

Huighd
fem)

On the grid bebtw, draw a box plot to show the information. e

Plaimeum nusmbes

Liveiy quuartile

2 | @) DCraw a ling at the median. Mhedian

S GG S @ Mark on the guariiles and draw the box.
!
]

I L Mark on the minimum and magimum Upper guartile

O i o 190 209 ™ points and join them Lo the box with horizontal lines.

*  The range i= baeed on all of the data values, eo # can be sffected by outliers — data values thet
don't fit the general pattern (i.e. that are a long way from the rest of the data).

+  The |OR i bazed on only the middle 507, of the d=ta values, eo jen't sffected by oufliers.
Thiz meane # can be & more reliable messure of epread than the rangs.

» Box plots show fwo messures of spread — range (highest — lowest) and inferquariile range (Q, —

Q).

m This box plot shows a summary of the heights of a group of gymnasts.
a)  Work out the range of the heights.

Range = highest — lowest = 175 — 145 = 30 em —- HH
b} Work out the interquartile range for the heights h {
Q, = 150 cm and Q, =158 em, =0 IQR = 158 — 150 = 8 em HHH

MW 150 160 170 B0

c) Do you think the range or the interquartile range is a more L L
reliable measure of spread for this data? Give a reastn for your answer.

The IQR iz small and 75% of the valses are less than 158 cm, =0 it's likely that the tallest height of
175 cm is an outlier. The IQR doesn't include the tallest height, =0 the IQR should be more reliable.

d} Explain whether or not it is possible t0 work out the Aumber of gymnasts represented by the box plot.

The box plot gives no information abowt the number of values it represaits,
=0 it isn't possible to wovk out the mimber of gymnasts.

The table shows some information about the heights, in cm, of tomato plants in Maggie's garden.

I Minimum | Lower Quartile | Median | Upper Quartile I Maximum 1
| 12 | 27 | 35 | 42 | 55 \

(a) Sketch and label a box plot for this information.

There are also tomato plants in Nigel's garden.
The box plot below shows the distribution of the heights of Nigel's tomato plants.

[ ]

0 10 20 30 40 50 60

(wo) B0y

0s oy 0€ 0z o1 (

Height {cm)

(b) Compare the distribution of the heights of Maggie's plants with the distribution of height of

Nigel's plants.

1

e 77)7;/»{( Y=g IV L?’ﬂ

)
SCo7 T Cafow oI Oy O TAbuOd ) o BrIVT oy [

)t IV AAW HeVIINTG UG

Ve, £, S —
B E L 3 T M g M L A ey Ty T
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F e e e e e e e =
. 1
1 Cumulative frequency juet meane adding it up ae you go along — ie. the fotal frequency eo far. !
1 You need o be able to draw a cumulstive frequency graph and make estimates from i. H :
1

1
: The table below shows information about the heights of a group of people. 1
1 2) Draw a cumulstive frequency graph for the data '
: b) Use your graph to estimate the median and interquartile range of the heights. 1
1 . 1
1 Height (h em) | Frequency| Cumulative Frequency | 1
1 40 < h 150 4 4 | To Draw the Graph... :
1 5o chsiéo | 9 4+9=13 | o .
1 Add = "3 HHOUE kil 1
. 160 <hzil?o| 0 13+ 20 =33 : T ep—— - " |
1 TMo<hsido | 33 32+ 3= G VTAL of $he Framuancd oo 1
1 Wo<hsl190 | 38 66 + 36 = 102 B !
] Wo<hiioo| 1 107 + 15 = 17 SLAR| ooyt imirg] e RG-S :
! oc<hso| 3 Mm+3=120 | sach daes and the EREQ |
! A 0 B0 1
I Tt plbprfeenavnninel ||.|-I||i.-_' = - 1
1 = Total numbes of people sureeyed = 0 B [0 ooth o .
1 "'I|I||"Il“l'||'ll1l'lllH"'-\' . ol 1
1 e - - braigid Nn |
1 b L 1iEass
! & 120 i.l: T . . P :
! ;.’ - = To Find the Vital 5tatistics... .
I bt i :ﬁ; MEDIAN — go halfwsy up the sids, '
: ém ] s aorues to the gurve. then down and read |
' E e . F S — I
I o Eid: 7 LOWER AND UPPER QUARTILES — go ¥ '
: . f the eide, soross to the curve, 1
1 1 } then down and read off the bottom ecala. 1
! 0 S INTERQUARTILE RANGE — the distance :
: ol 5 yEHEHT between the lower and upper quartiles. :
1 ih‘“ 1
i o i HHI™==1) The halfway point is at % = 120 = 60. Reading !
1 ol : e acrozs and down gives a median of 178 cm. '
' 4 2) % of the way up is at % = 120 = 30. Reading 1
1 =0 1 B £} t —  across and down gives a lower quartile of 169 cm. :
! ol i sraaae % of the way up is at % = 120 = 90. Reading .
: across and down gives an upper quartile of 186 om. 1
! w0 ;f.E:: T 3) The interquartile range = 186 — 162 = 17 cm. !

pEas. sama gy
. T r - - 1
I Tl Bl el More Estimating... !
: mm:“f: gwm [ir terquartile range :‘:‘l the graph o w&:ﬂm :
1 i Hmmmmmﬂ
I R T RTINS T TR RR N TIY TIPS Go glong the bothom ecale fo the given walus, up fo :
: < uﬂéﬁmmﬂﬁmrﬂ-ﬂﬂhhmm: the curve, then acrse to the cumulafive frequency. .
= e on giouped - you = n

1 = actuz) data values e sprzad witkin each dass = (8ee the guection balow for an example.) 1
1 -"Iljlllll||.|I|I1|||]III|||.|.111||]||||.||.||l||l]|'¢¢ :
1
. 1

80

70

Cumulative
frequency

40

20

0 20 40 60 80 100

Time (seconds)

Find the median time.
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A histogram ie just a bar chart where the bare can be of different widthe. Thie changes
tham from nice, easy-to-understand diagrams into seemingly incomprehencible monetars.

' Histograms Show Frequency Density | H

1) The yertical sxie on s histogram is alwaye called fraquency density. —g g;
You work i out using this formula: E'_E
i

("' shar... "I i i just another way ﬂwgﬂmnum'ﬂﬂmmwﬂj

2) You can rearrange i o work out how much a bar represands.

Frequency = Frequancy Density » Class Width = AREA of bar

m This table and histogram show the e
lengths of beetles found in a garden. £ B s
Length (mim) Frequency g
O «xs10 32 E’
10 « x £15 36
15 cxx18
18 <« x £ 22 28
Length (man)

a)  Use the histogram to find the missing entry in the table.

1) Add a frequency density  ~ - aee densit 2} Use the frequency densities ko
column o the table - ey Ty label the vertical auis of the graph.
N 32 =10 =32
and Fill in what you can is T
wsing the formula. 36=5=-72 2 = 1] 71
=
8+4=7 _;4.,3.2_
16+8=2 2 i

3) Mow use the 3rd bag to find the frequency for the dass "15 < x < 187

Frequency density = 8 and class width = 3.
So frequency = frequency density = class width = 8 = 3 = 24

o §5 fo0 15 X M 3o
Langth fmem)

b) Usze the table to add the bar for the class "22 < x € 30 " t0 the histogram. !_-f \

Frequency density ~ Frequency + Class Width ~ 1& ~ 2 =

) Estimate the number of beetles between 75 mm and 1225 mm in length.

Use the formula frequency = frequency density = clas widih 32« ({10 -75) +72 = (125 —10)
— multiply the frequency density of the clazs by the width of -322254+72 =25
the part of that class you're interested in. - 26

1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
2 <x130 16 CES R e 1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}
1
1
1
1
1
[}

The table shows information about the weight of 60 pigs.

Weight (kg) Frequency
60 <w< 75 9
75<w< 85 16
B5<w< 90 25
90 < w< 110 10

(a) On the grid, draw a histogram for the information in the table.

(€>) AmBrom
o 001 ob o8 oL 99
T T 2
T T T
H
T
: 1
- T
T t
]
- ¢ ;I —
‘ T t ; :
= -
(b) Find an estimate for the median. } H : 9 8
- H
! . - 5
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Comparimg dato

You can compars data sete using sverspes and range, or by drawing suitable disgrams.

Church of England
High School

Compare Data Sets Using Averages and Range
Bay which data set hae the higher/lower value and what that means in the cordext of the data.

@ Some children take part in a ‘guess the weight of the baby hippo" competition.
Here is some information about the weights they guess.
Compare the distributions of the weights E,f‘;‘ —401q
guessed by the boys and the girls. Median = 43 kg Median = 33 kg
0 Compare averages: Range - 42 kg Range - 30 kg

The boy=" mean and median values are higher than the girs',
50 the boys generally guessed heavier weights.

E Compare ranges:
The boys" guesses have a bigger range, 50 the weights guessed by the boys show more variation.

You need to be able o compare the distributions of two eete of data represented by graphs and charts.
That might mesn comparing the ehapes of the graphs, or reading off messures of sverage
(mean, median or mode), and epread (range or inderquartile range).

Compare Data Sets using Box Plots | H

For a reminder abowt
From a box plot you can easily read off the median and work out the range and J0R. = box plots, see pit?. =
Remamber to eay what these values mean in the cordext of the data. e

A larger spread means the values are |ess concistent (there is more variation in the data).

m An animal park is holding a ‘guess the weight of the ;

baby hippo” competition. These box plots summarize -
the weights guessed by a group of schoal children. = e aans
a) Compare the distributions of the weights guessed
by the boys and the girls. H 1
1)  Compare averages by looking at the median walues. T
The median for the boys iz higher than the median for the girs. "™ Joiaght gumtrsbale gy
50 the boys gencrally guessed heavier weights.

2 1] i [RELERREI"S

¥) Compare the spreads by working out the range and |OF. Sty Lt ,:..'91,':”...;« 3
Boys' range = 58 — 16 = 42 and IQR = 50 — 32 = 18 = amimers in b gonlest of the daka. =
Girls' range = 48 — 14 = 34 and IQR = 42 — 30 = 12 S e

Both the range and the IQR. are smaller for the girls' guesses,
50 there is less variation in the weights guessed by the girls.

b) Can you tell from these box plots whether there are more boys or more girls in this group of children?
Explain your answer.
The box plots don’t show information on the numbers of data values,
50 you can't tell whether there are more boys or more girls.
AR R P R W

= Ses piH for 2 reminder

Compare Data Sets using Histograms_J Shout htogams. =

EALTAFE RN RN AR T R Vi

m This histogram shows information E'
about the times taken by a large | H |
group of children 0 sohve & puz=l = 1o
a) Estimate the mean time taken to sohve the puzzle. ;‘55
Draw a Lable and fill in what the graph tells you. E
i 0 10 0 30 40 50 60 TO 80
Time (seconds) | Frequency Dersity | Frequency [ﬂr.'f- fr N Time (seconds)
0«tsl0 .25 025=20-5|10) SO Find the frequency in eath dass using:
20<t=30 | o] |0oB=10-8 (25 |200 Frequency = Frequency Diensity » Class Width
3otz 40 15 15 =10 =15 | 35 | 525 Add | for th " 1 al
10 < tz50 °T) 00 =10 -9 | 45 %05 a column for the mid-interal vales.
50 « t < 80 ol Oi1=30=3 | 65| 195 < Add up the * i
Total — 40 o | — ms( column 1o estimate the (odal Gme taken.
'\ - " \p"|||'||'|||frl||.||||||||||||Ill||||||||j__
Mumber of children = This is just ke estimating the mean froma =
- —iotal time taken | 1373 _ = rouped frrquency table (see p1B). =
W number of children 40 ] = [Now you've found the frequencies, you uld =~
=, ako find the clhiss containing the median. =
b)  Write down the modal class. 'A’JIIHJIIIIIIIIF!!IJIII:‘i‘IIIII!IIIIJL“

Modal class is 30 < t £ 40 = The modal class has the highest frequency density
It's frequency density, not frequency, because the class widths va
¢} Estimate the range of times taken. B & S e
Highest class boundary — lowest dass boundary = B0 — O = B0 seconds
d)} A large group of adults solve the same puzzle with a mean time of 27 seconds.
Is there any evidence t0 support the hypothesis that children take longer to solve the puzzle than adulis?
Yes, there isﬂ.idenummmrtmish’-mmﬂfs ST P R TR e

- - o 2 mean the resulls should
becauise the mean time for the children is longer. S e L I T
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All Algebra content for foundation is
pages 13 to 23

Brackets
factorising
Solving

Rearranging

This is Higher content

Iteration
Quadratic factorising
Completing a square

Algebraic fractions

Rearranging
Triple Brackets
B N R AR RN RN RR R RRR RN T
1) For thres brackets, just mulfiply fwo fogether as above, It doesrit mattes which pair of =
+th r‘f‘ﬂ..ll'lﬂﬂl;j .“B m:‘l bu “‘B mwrﬂ MkmL .'rIT:iIiILrlullmlmfl'I‘.:-ﬂﬁll.lIlll;i:slln;:

2) ¥ you end up with thres terms in one brecket, you won't be able to use FOIL
Inetead, you can raduce i to a series of single bracket multiplications — like in the example below.

Expand and simplify (x + 2){x + 3)(2x — 1)

[+ 20x + 3)(2x — 1) = {x+ 22" + 5x — 3) = (27 + 50 — 3) + 2(27 + 5w — 3F)
- (2" + 5x7" — 3x) + (47 + 10x — 6)
-2+ I+ Tx -6

i
AT Expand and Simplify  (3x + 1)(x + 2)(x — 4)
~__—

8§ — XIT — X5 ~ XS
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Itarative methods are techniques where you keep repesting a calculstion in order fo get cloeer and closer to the
eolution you ward. You usually put the value you've just found back into the calculation to find a better value.

' Where There’s a Sign Change, There’s a Solution |

i you're trying to eohe an equation thet equale 0, there's one very important thing o remembear:

I there's a zign changs (i.e. from positive to negative or vice versa) when you put
two numbers into the equation, there's a solution between thoee numbers.

Think about the equation x* - 3x — | = 0. When x = ], the expression ghes -1} - 3(-1) -1 =],
which iz poeitive, and when x = -2 the expression givee (-2)* - 3(-2) — 1 = =3, which ie negative.
Thiz means that the expression will be I for some value between x = -l and x = -2 (the solution).

' Use Iteration When an Equation is Too Hard to Solve '

Mot all equetions can be eolved using the metheds you've seen eo far in this section (e.g. factorising,
the quadrafic formula ete.). But # you know an interval that containe a eolution to an equation,

you can ugs an ferative method to find the approximate value of the eolution. 'HH'I'IhIkILrlIuIn;:I;s‘lIJ::”I

m A solution to the equation x° — 3x — 1 = O lies between —1 and —2. E duiecl stk mthol. =
By considering values in this interval, find a solution to this equation to 1 dp. j

1) Try (in order) the values of x with | d.p. that lie x X —3x—1
between —| and 2. There's a sign change behwasn 10 |1 Pasitive
2) Mow try values of x with 2 d.p. betwsen —1.5 12 |0oa7z Positive
and -1.6. There'e a sign change betwean —1.53 1z |o7oz Positive
and —1.54, 2o the solution liez in this inferval. 14 | o5 Posit
3) Both —1.53 and —1.54 round 4o -15 T s -
to1d.p. o 5 eohshion o x3— 3x— 1 = 0 = =
- -16 |—-D2% Megative
igx = -1.5to 1 d.p. >
ASITTELL BRI A I RPN IR DR R R N, _151 Dm?m& P‘:l:rtm
= Each time you find a sign change, you ramow the = -152 | Cuo4B192 Paositive

= imerval that the solution kes within, Eeep going untl -

you know the solution to the acnaacy you want. = -153 |o.oos4n Pasitive

1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
: -1.5 and -1.6, 80 the solution lies in this interval. T 0969 Pocitive :
! 1
! 1
1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
! 1

T T L e T T A 154 | —0u0D32264 | Megative
EETUIRER Use the ieration machine below to ind s soluion 0 the equaion 11 4 5 e =
X —3x-1-0t1dp Use the starting value x_ = —1. 2 on the x_notation.
AverrevEn I IR e en i
2. Find the valse of x| 3. IFx, = x,, rounded to 1 dp. then stop.
1. Start with x, - by using the formula e Ifx +x  rounded to 1 dp. go back
x_..-’-."1+3x.. t0 step 1 and repeat using X
Fut the value of x, into the iteration machine:
x, =1 x =—115332_+x to1dp
.t_l'-—'l.mﬁﬂﬁ_l‘_r‘w 1dp. .t]——1.4763'9_1‘-,t,b;|1 d.p. AL R A R g
x - —150798_. = X, o 1dp. = This u:: ame mn;h as above =
x, and x, both round to —1.5 t0 1 dp. 0 the solution &5 X = —15 @ 1dp. Iuninriritnnin e
R 1
. o9
Using Xne1 =3+—
Xn
Withxy, =3
TIVLLTSL ="
Find the values of x; x; and x;. I FEBET
R ‘I
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8o far =0 good. N gete a bit more complicated when ‘s’ ien't |, but #'s all good fun, right? Right?
Well, | think i's fun anywsy.
When ‘a’is Not I |

The basic method iz efll the same but W'e g bt messier — the infisl brackets are differsnt as the first ferme in
each bracket have to multiply to give "s'. This means finding the other numbere to go in the brackets e harder
as there are more combinations to try. The beet way to get to grips with i is fo have a look st an example.

w Sumfnx—:i/
1] IF¥+Tx—-6=0 7) Write down the initisl brackets — thie Hime,

) @G ) ]_D‘____...—-—"'""p one of the brackete will have a 3x in H.

3} Mumber pairs 1 2 & and 2 = 3 ——— 3y The tricky part: firet, find paire of numbers

(8x  Tix 8) mulfiphies fo gve HEx and Ix
which sdd/eubiract o give [Tx or 19x

which ard/eubiract to give S op 3x
(3x  S)x J) mulfiphes to give B and Sx
which gdd/subiract o give Do or Sx
(3x  DYx 3) multiphes to give Ox and Tx

(3x  @)fx 1) mulfihes to give 3x and Bx Ve, Then, try out the number paire you just

wihich sdd/subiract o give Tk yf!_;)vf

Bx Z)x 3
4] (3x—2)(x + 3) -

1) Resrrange into the etandard format.

that multiply to give ¢ (= B), ignoring the
minue gign for now.

found in the brackets undil you find one
that gives 7x. But remember, sach pair
of numbere hae to be tried in 2 positions
(= the brackets are differerd — one has
Bx in H).

) Mow fill in the +/— signe eo that O and 2

5 @Fxr—2fr+3) =37 + B — Ix—

&
-3+ Tx— &) \5] ERSENTIAL check — EXPAND the brackets.
2
6 Bx-2=0 = x==
3 () QOLVE THE EQUATION by setting ssch

x+3)=-0 = x=-3

Sobe 2x" — 9x = 5.
1) Putin standard form: 2x' — 9x — 5= 0
2} Initial brackets: (2x Tx =0
3) Mumber pairs 1 = 5

(Zx  S)x 1) muiplies fo gve 2x and 5x
which add/zubirsct fo give Sx or 7x

(2x (x 5) muliplis t0 gve bx.andd 10
MMM B

2Zx Tix 5 v

add/subiract {0 give +7 (= b).

bracket equal to O (i a ien't 1, one of your
anewere will ba a fraction).

4} Put in the signs (2x + 1){x — 5)
5) Check:
[Zx+1)(x —5) =2 —10x+x—5
-2t —9x— 5/
6] Sokve
(Zx+1) =0 = .'K'-—%
x—5)=0 = x=5

Factorise 3x°+ 16x + 21

(e + X)L+ Tg )
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The eolutions to ANY guadrstic aquation ax® + bx + ¢ = O are given by thie formula:

Y
x_—hih’—dnn I
2a t
LEARN THIS FORMULA — and how fo uee if. Using # ien’t that hard,
bart there are a few pitfalle — a0 TAKE HEED of these crucial defails:

' Quadratic Formula — Five Crucial Details |

1) Take # nice and elowly — sheaye write # down in etages as you go.
2 WHENEVER YOU GET A MINUS B1GN, THE ALARM BELLE SHOULD ALWAYS RINGI

1
1
. 1
. 1
. 1
1 }
. 1
. 1
. 1
. 1
. 1
1 }
. 1
. 1
. 1
. 1
. 1
1 }
. 1
. 1
. 1
. 1
. 1
1 }
. 1
| |
1

1
! 3) Remember #'z ‘25" on the bottom line, not juet 'a’ "'".".‘H.'ﬂ'_l'h','af:_'.:',';'L""."'ﬂ'l:"'f. \
' — and you divide ALL of the top line by 2. = ac effectiely becomes it i

= P 1

1 4] “‘t@mw‘“wﬂh = walch out. Ak, be careful if b i .
1 = negative, as b will be positve.
1 MM“""HW%"""‘"—'J- "-'|'|'||'u|||||.||.|.'|u“m||||tl‘ :
: 5) Wyou get a negative number ingide your equare root, go back and check your working. .
. Bome guadratice do have a negative value in the equare root, but they won't come up at GCSE. :
}
. 1
. 1
. 1
. 1
1 }
. 1
. 1
. 1
. 1
. 1
1 }
. 1
. 1
. 1
. 1
. 1
1 }
. 1
. 1
. 1
. 1
. 1
1 }
| |
! 1
! 1
! 1
! }
! 1
! 1

@ Sobee 327 + Tx = 1, giving your
answers t0 2 decimal places.
I+ Tx-1=0 -‘—-—-_=.'|} %W“Hﬂhhﬂ“i£+hin=ﬂ~

123 kel oo ef—0) Then carefully identify s, b and c.
. b+ /b — dac *__._._._ﬂ‘] Put thess values info the quadratic formula and
- Za

write down esch stage.

TS —4x3=—1 4) Finally, sz a check put thess values back into the
- 2x3 original equation:

T+ ./49 +12 E.g. for x = 01350 3x0.1357 + T=0.135
= [ = 0.000ETE, which iz |, s& near a=...
_—T7x/61
- B
_—T+y61 1461
- [ or &

O350, or —2468.

R NN R AT IR PR R

S50 t0 2 dp. the solutions are: :- Motice that you do bwo
x =014 or —247 o sl R

= stage — one + and one —

-:‘IIII.I ALVARVRRIRERNUTRRT)

Solve x*—-4x-1=10

iasssssssIEsEEsIEEEE S B B Am

Give your answers in the form a £ Vb. 9 f'\ ra Z
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Carnying straight on from the previous page, now e fime for what to do if...

...there’s a Square or Square Root Involved (
If the eubject appeare &8 & equare or in a equare rood, you'll have to uee etepe | and 7 (not necessarily both).

m Make u the subject of the formula + = u” + 2as.

There aren't any square roote, fractione or brackete eo ignore etape 1-3 (this i pretly easy so Br).

| 4) Collect all the zubject terms on one side and all non-subject ferme on the other. I
[-2a8) w' =" — Qas

|Ej W'e now in the form Au® = B (whers A = |s|m:|B=1.f1—ﬂasj|

AR LT ERRRN g T RL Ly,
This is a seal-ife equation
w = final welocity, u = initial
welocity, a = acceleration and
5= dk rrEenl

A= l,mml‘nmhhm'ﬂg =1 meﬂ- -'"frll||||||:‘|p:‘||||||||.rr|'-:

| 7) Square root both sides 4o get 'u = = '.|rl ) u=tyvi— 2

w Make n the subject of the formula 2(m + 3) = /n + 5.

LF

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 4m’ + Mm+IE=n+5 1
1 There areh't any fractions co ignore efep 2. :
: The brackets were removed when equaring so ighore step 3. 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

|.|!I] Collect all the subject terms on one eide and &ll non-eubject terme on the othar.
-5} n=4m’ + 24m + 31 Thie s in the form 'n = &0 you don't need to do steps 5-7.

...the Subject Appears Twice f

Go home and cry. No, not reslly — you'll just have to do some factorising, veuslly in etep 5.

There aren't sny squars roots so ighome step L

|ﬂ} Bﬂﬂdu‘a"ﬂ{mﬁhﬁ&lq[p—ﬂ-p-{ﬂl |3] "ﬂum}ﬂ)ﬂml pg—g=p+1

|-ﬂ]- m}dhﬂ'mmmmﬁwﬂm’mmmﬂnm.l
pg—p=-g+1 MR R 1,
= Thi is where pou Boioise =
[E] Mmm!ﬂdﬂﬂﬂmmlm—ﬂ-qﬂ - powas in both terms on the LHS =

= 50 il comes oul as a commmaon factos =

ET g gLV P BN RN N

| 6) Divide both sides by (q — 1) fo give'p = "

+
P g—1 {p =n't squared, 5o you don't need step )
. . a 2x
Make x the subject of the formula ===
b x+5

ssssssssssssssssEIsEsEssins 8 R

©-1C - ¢
G
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There's just one more method to learn for eolving quadratice — and e a bit of a nasty one.
e called 'completing the equare’, and takes a bit to get your head round i.

L

: Solving Quadratics by ‘Completing the Square

To ‘complete the equare’ you have to:
1) Write down & SOUARED bracket, and then 2) S#ick a number on the end fo "COMPLETE' #.

X+ 12x -5 = (x + 6)2 - 41
rd w

The BOUARE... +=: COMPLETED
i'e not that bad B you learn all the steps — some of them aren't all thet obvious.

1) As sheaye, REARRANGE THE QUADRATIC INTO THE STANDARD FORMAT: ax® + bx + o

{the rest of thiz method e for a = 1)
2) WRITE OUT THE INITIAL BRACKET: (x + 5 )* — just divide the value of b by 2.

3) MULTIPLY OUT THE BRACKETS snd COMPARE TO THE ORIGINAL = Wa i | youbae ta
to fird what you need to add or subiract to complete the equare. divide through by T or take =
4) Add or subtract the ADJUGTING NUMBER o make it MATCH THE ORIGINAL. ﬂ"“iﬁﬁ" :

J'||.|II11IH||I|II.II.I|I1I.'|‘

1} Wein the glandsrd format. ———— ¥ + B+ 5 Ovioinal euation had +5 hee_
2) Write out the initial brackst ——— (¥ + 4) rginal & ad
3) Mubiply out the brackete — [x+ 47 = + Br+ 16 eed
and compare to the original. - x+4f -N=x"+8x+16-11 = S0y o
4) Subiract adjusting number ().~ - + Bx + 5/ matches original now!

So the completed square is: (x + 4)° — 11

Now uzs the completed square b} Hence sobve 2 + Bx + 5 =0,

to solve the equation. There are leaving your answers in surd form.
three more stepe for thie: (x+4F-11=0
1) Put the number on the _____—(xl-‘r]z=1'l
other side [+11). -  x+d4=x/1
2) Square root both sides —  x=—d4+ M
(don't forget the 1) (| ). —

50 the bwo solutions (in surd form) are

) Gotxom lis own {4). x=—4+/11 andx=—4— /11

¥ you m‘yhﬂl-dquﬂ-l.juhmmﬁ-ﬂuihﬂ-umn-ﬂhlﬂnr-ﬂndhgn—(-E}’.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
a) Express x* + 8x + 5 in the form (¥ + m)® + n |
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

(a) Write x* — 6x + 1 in the form (x + @) + b where a and b are integers.

(b) Hence, or otherwise, write down the coordinates of the turning point
of the graph of y=x*—6x+1

(&—’Q)
38— (-0
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¥ you're a fan of completing the equare, pood news — there's another page on i# here.
If you're not a fan of completing the equars, bad news — there's another pages on i hare.

Completing the Square When ‘a’Isn’t 1
I 'a" ien’t 1, completing the equare ke a bit trickier. You follow the same method as on the previous page,
but you have to take out a factor of ‘s’ from the x® and x-ferme before you start (which offen means you

end up with awkward fractions). “isﬂm.l-l'nmnhlnl-l’nbrmlmhie%.

m Write 2" + 5x + 9 in the form alx + m)* +

1) We in the standard format, ——— 207 + 50+ 2

2) Takeowtafactorof 2. — 30 + 349 Civiginal equation
: had +9 here_

3) Write out the inttial bracket. — ey
4) Multiply out the bracket E e
and compars o the original. ———— 2 + T17 = 2" + Sx + - JD"?{“"BE"{T
. a7 5 47 25 47 —F— =
£) Mdunad;uﬁbgmmbar{?]f——* Ax+ IV + - +Sx+ 5 + T

-2+ 5x+9 S matches original now!

50 the completed square i= 2(x + %—]? + ;451

The Completed Square Helps You Sketch the Graph .

There's more about eketching quadratic graphe on p.48, but you can use the completed equare to work out
key detaile shout the graph — like the turning poind (medmum or minimum) and whether #t crosses the x-axis.
1) For a posiive quadrstic (where the x* cosfficient iz posiive), the sdjusting number talle you the minimum
y-value of the graph. If the completed equare ie a(x + m)? + n, thie minimum y-velue will ecour when the
brackets are equal o O (becsuse the bit in brackets ie equared, eo i never negative) — i.e. when x = —m
2) The sohstions to the equation tell you whers the graph crosses the x-mde. If the adjueting number iz
poeitive, the graph will never croee the x-mde ae i will shvaye be prester than O (thie meane that the

quadratic hae no real roots). ?I“I'rr:y.:.ll;l.l;g:.'jll:l'b_

m Sketch the graph of y = 20 + Sx + 9. _?.‘:ﬁ,l::,wrﬁf'ﬁlmn:
From above, completed square form & 2{x + 37 + . \ /
The minimum print ocours when the brackets are equal to O \
— this will happen when x - —-i—. \
Al this pont, the graph takes its minimum vale, e
which s the adjusting number (-5-)- .
The adpusting number is positive, so the graph will pever cross the x-ais. x

Find where the curve crosses the y-mis by substituting x < O
into the equation and mark this on your graph. y -0+ 0 +9 =9

63| Page



Year 10 Knowledge organiser for all except --- H = Higher Content

Urdortunately, fractions aren't limied fo numbers — you can get alpsbraic fractions too.
Fﬂriumlﬂ;.am‘glﬂrggw hu-nld:-uul-ﬁm-l-immmp.ﬁ—ﬂ nﬂnbaqq:ludindgabﬂhimihm.aewﬂ

Simplifying Al grebralc Fractions

iﬁﬂ;ﬂdaﬂmnmlmnmnhnl_pumn. You might have to factoriee firet (eee pages 19 and 25-26).

m I. Simplify —— ey 2. ':-I.ﬂpilﬁ'r;_‘_—m

1{1'_'.'
{ on th and b e = F B-r_!:l}"l!:lp
+/ on the tap ottom 24 . ugm]
< on the top and bottom _134=32K_ —— (xffix— 4 _x—4
to leave £ on the top }M}: ¥ f{x EM
¥ on the top and bottom : i .
to leave ¥ on the bottom FT the guadratic Then I'.:I.:\d H':]m
on the bottom factar of [ +

' Multiplying/Dividing Algebraic Fractions

1) To muliply two fractions, just multiply fope and boHome separately.
2) To divide, turn the escond fraction upsids down then multiply.

Simpli x—4 .?_1'+4
m ﬁ"r.u'l-x 12 x'—3

1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
. Turn the second frachon upside down Factorse and cancel Multiply tops and bottoms
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1
1
1
}
1
1
1

- by
-4 _ Fx+d __x'—4 ;‘x —3r _ (xe2HA—2) r{,r_-‘é?“‘x 2 x_ xlx-2)
Arx—12 -3 rx_12  IxtE  (xrdlz—T)  2xe2r X+4 1 2(x+4)

.‘_l|I.I|II11IIIIIIIII.I.I.I'IHIII.:I,.

[ - . o = | For the commaon denominator, —

Adding/Subtracting Algebraic Fractions find something both =
- denominators divide inbo. -

mﬂmkawmmmﬂ: F ’fllllllllll;!!llllllll e

1) Work out the common denominator (see p.6). =] 1 1 1 1

2) Mulfiply top and botiom of each fraction by = 'ﬁ = = ==

whatever gives you the common denominator.
3) Add or subdrsct the numerators only. 3x | e+ Nfx-2) | xx + 1)
Commeon danominator

- dnd frachion: = top & bottom by (x+ 3]

. 3 1 . .
m Ve (x+3) ' (x-2) Eaﬂiﬁicf.j_‘-—"" 1=t fractiore = top & botiom by {x — 1}

31 Hx—2)" (x+3)T i the
(x+3) (x—-2) (x+3Mx—-2)} (x+3Mx-2) numerators
R -6 x+3 — -3
Commen dencmanator (x+3Mx—-2) (x+3Nx—-2) (x+3Nx-2)

will ke fx + 30l — 2]

2
Simplify fully — X *3%
¥+ T7x+10

Solve

x+3 x+8
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Yee, | thought | could detect some groaning when you realised
that this ie another page of formulss. You know the dill... LEARN these Formulas

Area and Circumference of Circles

R L R RN R RN TT T R RNE L
Area of circle = x X (radiue)® A = For these fomuas, use the :

- = T7r calndatne. F -
Eemember that the radius s half the diameter nl:m m-q . uu: E‘H?. :

TEURRERRRN LI DN RRE PN ARy DL

e
= @ % o ¥ radiue

Areas of Sectors and Segments @

Theee next ones are a bit more tricky — before you try and leary the formulas, make sure you know what
a gector, an arc and & eegmant are (|'ve helpfully lsbelled the disgrame below — I'm nica like that).

Lll Area of Baclor = —— (Fretty cbvious
mxﬁmﬂﬁlﬁdn really, st i)

Length of Arc = % % Circumference of full Circle Kk

again, nod]

wul I h

Major Arc

EINDING THE AREA OF A SEGMENT ie OK i you know the formulse.

Chaed 1) Find the area of the sector ueing the abowe formula.
2) Find the srea of the triangle, then zubtract it from the sector’s ares.
Mirsor Eegmand You can do this using the ¥z ab sin C' formula for the area of the

triangle (=ee previous page), which becomes: ¥z rsin x

m In the diagram on the right, a sector with angle 807 has been cut out
of a circle with radius 3 cm. Find the exact area of the shaded shape.
First find the angle of the shaded sector (this & the major sector): A [y

360" — 6O~ = 300"
Then use the formula to iind the area of the shaded sector

LARERRRIN N e,

X ; 300 - = "Exact ares’ means =

s o = gy gy = = leawe your ancwes =
— i s of =

15

—% Arsd=- = B om®  hururrnm

: Calculate the shaded area Find the area of the sector
|

HE BIG
QUESTION

8cm

WIL°0T
WILTL
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Before we reslly get going with the thrille and chille of anglez and geometry, there are a few thinge
you need to know. Nothing foo scary — just eome specisl angles and some fancy notation.

Fancy Angle Names ‘
Some angles have special nemes. You might have to identify theze angles in the exam.

o

Sharp pointy Square corners \0/
(lees than ©07) (exactly 007) —

OBTUSE angles —q REHLEX angles o
P Ve Ones that bend \(\_;
(between D0 and 180°) | back on themsehes | o

{more than 180~)

I
|
|
|
I
I
|
|
|
|
|
|
I
I
|
|
|
|
|
|
I
I
i
Measuring Angles with a Protractor | |
' |

1) ALWAYE position the profractor with the baze line of # along one of the lines as ehown here: l
|

|

|

|

|

|

I

I

|

|

|

|

|

|

I

I

|

|

|

|

|

|

I

I

|

|

|

|

2) Count the angle in 107 STEPS from the
etart line right round to the other line
over thare.

Otart line

o AR R o g,
faf = I'.'I'mk.f:u medsufement by looking «l &, -
- rrt':ht“ﬁlnrijtqigxdd :

-, wraight hne, its between 907 and 102 -

Ly
I'II|'|'I|IIII|||||I|1lr1.I||.||||||I|r|-.'¢-\'

W

DON'T JUST READ A NUMBER OFF THE SCALE — chances are #'ll ba the wrong one
because there are TWO scales o choose from.

The anewer here iz 135 (NOT 45°) which you will only get right if you etart counding
10+, 20, 30", 40" etc. from the start line undill you resch the other lina.

Three-Letter Angle Notation B
The best way to eay which angle you're talking
about in a diagram e by using THREE lettare.
For example in the diagram, angle ACB = 25°,
1) The midde letter iz whare the angle .

2) The other two letiers tell you which
two lines encloss the angle.

_Jlu|||||'||1l|II||IIIL||I||'|||'|||l',
= Wou might see angles written in cther

= s s watll —.-"'Hl:l';_-uﬂ.l"‘-l'!-l:arel
z both Hhe same as angle AR |

"i“||_||-|-||]|||||||LI|r'|lIIIIIIII'|1|

|
|
If you were an angle you'd be acute one... |
[f am exam question asks you to write down the “special name” for a particular angle, don’i put “honeybunch™ |
— they want one of the fancy names above. Learn the page then have a bash at this Exam Practice (uestion. :
|
|
|

] a) Anangle measures &6°. What type of angle is this? [1 mark]
b) Measure .~ ADC on the diapram above. [1 mark]

4|Page
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K you know all thess rules thorouphly, you'll at lesst have a fighting chance of working ot problems with ines
and anglee. I you don't — you've no chance. Sorry to break # to you like that.
5 Simple Rules — that’s all |

There's a nice proof of this (wsing
paralle lines} on the next page.

Stonnnepr P bann N Fpponnnn:

= Femember that a quadsilateral = b

- it @ Hsaded shape -

ELLLURLNRRRN R LN C
a+b+e+d=2360° —d

-
ou can 38 why this is if you split the quadrilateral into bwo trigngles
along a diagonal. Each triangle has angles adding up to 1807, so

the two together have angles adding up to 1807 + 180" = I60°.

Ih.I,IIIIIIIIIFlJI.'iI'|'|I|'_.:-_

5} lsosceles idangles have 2 sides the same and 2 angles the same. :f ;::md:m -
These dashas indicate = oneangk o be able to =

. . . = find the othes bwo.
two sides the sama length. m quumu'rlﬂﬂh-t- ELLI LRI LIy
gl 180

® — 407 = 140"

N R R R R R R R R R R R R R R N N R A NN N N N RN NN NN NN NN NSNS BRSNS SNBSS NSNS SRS RS,

Thesa angles The two angles on the right
mwn tha ~ arg the same (they're both x)
and they must add up to 1407,
~ 50 2x = 140", which means x = 70°.

I___:______________:______________:______________:______________:__________ __________________
I Not drawn
: . accurately
| 125
|
| 108°
|
: X
|
|
|
|

Work out the size of the angle marked x.

oEV
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—_—_————ee e

Mulmmamﬂﬂmdﬁanm apart. This page is all about them.
' Angles Around Parallel Lines |

You aleo need
to know what

perpendicular lives are
When a line crosses two parallel lines... — they meet ot 90,
1) The two bunches of angles are the same.

2) There are only two different angles: a small one and a big one.
3) These ALWAYS ADD UP TO 120°. E.g. 307 and 150° below.

The two lines with the arrows on are parallsl: >

Alternate, Allied and Cnrrespnnd:ng Angles

Watch out for these '7', '[", rﬂ'ld'?hmml‘h
They're a dead piveawsy that you've got a pair of parallel lines.

ROy ST R R R L P

Dion't call thesn Z, C, U and

T rwned o e then proper names.
a".||.|||||||u1|||u|||l'-

"

Prﬂn'ﬂ‘u.t'ﬂ‘uaﬂ#l:'na
triangle add up to 1807,

This is the proof of pule 1 from the previows page

LINRIRELS

ALTERNATE ANGLES

a
a + b = 1BO0™
X:|

Allied angles add up to 180",
They are found in & Z-shape.

They are found in a C- or U-chape.

First, draw a Lriangle between two pagalie lines

4 ~
These tewo angles These two angles
a are the same s /e the same as
Corrseponding anglee are #he same. theyre alizmnate | theyre altzmate
They are found in an F-chape.

s0a+ b+ c=180°

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: = F angles in the wxam — you'll
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| =
: Angles on a straight line add up to 180°,
|

In the diagram AB is parallel to CD.

H

A

E Diagram not

|

|

|

I -
|

|

|

: drawn accurately
| 135°

I C

} B

| F

|

|

|

|

|

|

jy\\b
G

I (a) Work out the size of the angle marked x. Give a reason for your answer.

I (b) Write down the value of y. Give a reason for your answer.

|enba aJe so|3ue aysoddo Ajjeanuan Gy = A
,08T 01 wns sa|3ue (401423ul-02) pal||e .G = X




Year 11 Knowledge organiser for all except an orange H = Higher Content

Ae i gaometry waen't enough of a problem already, here's a page dedicated to geometry probleme.
Make eure you learn the five angle rules on p.88 — they'll help a lot on these questione. Pinky promize.

Using the Five Angle Rules | _

The beet method ie to find whetever angles you can urdil you can work out the ones you're looking for.
It"e & bit trickier when you have to uee more than one rule, but writing them all down ie a big help.

m I. Find the value of x  Use rule 4 from pa&

Angles round a point add wp to 360",
=0 X + 52° + 90° + 167" = 360"
x=360° — 52° — 90" — 167" = 51"

TR R T e
—  Remember - - this litle square =
= means that i(s a fight angle (7). =

L AT PRI R R R R

2. Find the size of angle CDE.

- First use rule 3 from p.B8:

Angles in a quadrilateral add up to 360",
=0 the fourth angle in the quadrilateral is
360" — 78" — 112" — 83" - 87

Then use rule 2:

Angles on a straight line add up to 180°.
50 £ZCDE = 180" — 87" = 937

D

 Parallel Lines and Angle Rules |

Sometimes you'll come ecroee questione combining parsllel linee and the five angle rules.  These look
prethy tricky, but like shaaye, just work out all the angles you can find undll you get the one you wand.

£ AEB and £ ADC are corresponding angles, .__mmutgut...h#_ -
=0 they are equal £ADC = 40° L nin®

Lkse rule 2 from pB8 to find £ AT
Angles on a straight line add up to 180"
S0 / ACD =180° — BS" = 957

ke rule 1 to find x-

Angles in a tiangle add up to 180",
S50 x = 180° — 95" — 407 = 45°

ABisparaleltoCD. s |

Work out the size of angle y.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I AU,
I w Find the value of angle x on the diagram below. S abways o good ides =
| < lo labed your dlagram = -
I =
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: Give reasons for your answer.

-
(@)
N
[
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A polygon iz a many-sided ehape, and can be regular or irregular. A regulsr polygon (p.72) i one whare all the
gides and angles are the sgame. By the end of this page you'll be able to work out the angles in them. Woweers.

. Exterior and Interior Angles |
You need to know what exterior and interior angles are and how to find them.
For ANY POLYGON (regular or irregular):
——
Inforior angle

For REGULAR POLYGONS only: Exturior angles for angles

EXTERIOR ANGLE — _ {n is the number of sides)

m Find the exterior and interior angles of a regular octagon.

Octagons have B sides:  exterior angle = 2540 — 280 — 450

Lise the exterior angle to find the interior angle:  interior angle = 180" — exterior angle
- 180° — 457 = 135"

' The Tricky One — Sum of Interior Angles
Thie formula for the sum of the interior angles works for ALL polygone, even irregular onee:

SUM OF INTERIOR ANGLER = (n - 2) x 180°

Find the sum of the interior angles of the polygon on the right.

The polygon is a bexagon, so n < & Sum of interior angles = (n — 2) = 180"
= (6 — 2) = 180" = 720"

Don't panic i thoee peskoy examiners put slgebea in an interior angle question. | looke woree than it ie.

Find the value of x in the diagram on the right

First, find the sum of the inferior angles of the S-sided shape

Sum of interior angles = (n — 2) = 180"
= (5 — 2} = 180° = 540"

&

Mow wrile an equation and sobae it 1o find x-
X+ x4 2x + x + [x + 507) = 5340°
Tx +50° = 540" — Txr=4920" — x =707

EBIG
u'u“isnuu

| Three identical regular pentagons are joined as shown above.
I Work out the size of angle y.
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Bearings. They'll be useful nest fime you're off ealling. Or in your Mathe exam.

: Bearings |

N The bearing of Afrom B 1) A bearing is just a direction given as an angle in degrees.
A 2) All besringe sre measured clockwiss from the Norih line.

3) All bearings are gvan se 3 figuree:
8.g. DB0° rather than just 607, 020° rather than 20° etc.

. The 3 Key Words | To find or draw a bearing you must remember three key wonds:

Find the word "FROM" in the question, and put your
— pencil oh the diagram at the point you are going ‘from'.

At the point you are going FROM, draw in a NORTH LINE.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
Now draw in the angle CLOCKWISE from the NORTH LINE |
Iaclﬂcm l 10 the line joining the two points — this angle is the beating. :
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

. Find the bearing of & from P. M
ml " Qfiom F 4 1) ‘From P’

2) North fine at P -""":nL

1
T 3] Clockwise, from the Ndine.
This angle is the bearing
of C from P.
Measure it with your
protractor — 241°.

2. The bearing of Z from ¥ is 110",

Find the bearing of ¥ from Z. E
TR AR . . . o=
e page s = Firstsketch a diagram so you can see whats going on. M
lgllfr.,,lhﬁlalr:qllﬁlt‘ Angles 3 and b are gllied, so they add up to 1207 'a
Tpphpet
Angle b = 180° — 110° = TO® hd
So bearing of ¥ from Z = 360° — 7O = 290", Bearing of ¥

The diagram shows the position of two houses, A and B, on a map. i
Measure the bearing of B from A.

THE BIG
uussnuu

0520

9|Page
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After lulling you into a falze senee of security with a nice easy page on thapes, if's time to plunge
you into the dapthe of mathematical peril with a 2-page extravaganza on circle theoreme. Sormy.

| 9 Ssnpde Rules to Learn (H

[1) A TANGENT and a RADIUS meet at 90°. |

A TANGENT ie a line that just touches a single point on the circumfarence of a circle.
A tangant abwaye makee an angle of sxactly 00" with the radiuz # meets at this point. o

Tt
2) TWO RADII form an ISOSCELES TRIANGLE. | = kais & the piwal of cads. -
FELLLNRERRN NN LRI
Urlike other ieoeceles trisngles they don't have the litle fick marke on the sidee
to remind you that they are the same — the fact that they are both radi =

enough to make it an iececelee friangle.

3} The PERPENDICULAR BIZECTOR of a CHORD
WW{‘MM of the circle.
A CHORD ie any line deswn acroes a circls. And no matter
where you draw a chord, the line that cute i exactly in half
(at 80F), will go through the centre of the circle. Chord

4) The angle at the CENTRE of a circle iz
TWICE the n.nﬂn at the CIRCUMFERENCE.
The angle subtended at the cerdre of a circle e EXACTLY DOUELE

the angle subtended at the circunderence of the cirde from the
zame two points (fwo ends of the same chord).

T ETRFRR RN IT YRS

i just a posh way of =

i
il e

-

saping ‘angle made at’
Fror b luBeaialan

5

[ 5) Tha ANGLE in a SEMICIRCLE is 90°.

A triangle drawn from the

two ende of 5 diameter
will ALWAYE make an angle of 80" whers it hite the
circunderence of the circdle, no matHer where B hite.

| 8) Angles in the SAME SEGMENT are EQUAL. |
All triangles drawn from a chord will have the same angle

whera they touch the circunferencs. Also, the two angles
on oppoeite sides of the chord add up to 1807

|7) OPPORITE ANGLES in a CYCLIC QUADRILATERAL add up to 180°. |

A cyclic quadrilatersl & a 4-sided shape with every comer fouching

the circle. Both paire of oppocite angles add up o 180°. ﬁ
+d=

B

HE BIG
u‘msnuu

&

(a) Find the size of angle CAD.
(b) Find the size of angle ACB.
(c) Find the size of angle BCD.

MTT

299

oC¥0




Year 11 Knowledge organiser for all except an orange H = Higher Content

More circle theoreme? But I've hed enough. Can't | go home now?

' Final 2 Rules to Learn |
8) TANGENTS from the SAME POINT are the SAME LENGTH.

rwiﬂwmﬁu‘nmmmpﬂﬂﬁ R ITITLEL L InIaTIT

alwsye aqual in length, cresfing two congruent = Thes's more about
b TR
right-angled tria ag ehown. T duvinnhi sl

[9) The ALTERNATE SEGMENT THEOREM.

MULRRRERR NN NRY)

The angle between a tangent and a chord ie ahwaye equal to = This & probably =

'Mag&un%nmal-}eﬁmw' (i.e. the angle made at the ';ﬂ"”‘;:“'*-

circumference by fwo lines drawn from ende of the chord). erenraganin s
i et

: Using the Circle Theorems |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: m A, B, C and D are points on the circumference of the circle,
| and O ix the centre of the circle. Angle ADC = 109°.
| VWork out the size of angles ABC and AOC. e
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

“foull probably have o use more than one rule Lo sohe circle theorem

guestions — here, ABCD is a gyclic quadrilateral so use rule 7:

[ 7) OPPOSITE ANGLES in a CYCLIC QUADRILATERAL add up to 180", |
Angles ADC and ABC are opposite, so angle ABC = 1807 — 109" = 71",

Migwe, anghes ABC (which youve just found) and AC both come
from chord AL so you can use rule 4

[ 4) The angle st the CENTRE of a circle i TWICE +he angle st #he CIRCU E. |
So angle AOC i double angle ABC, which means angle AOC = 717 = 2 = 142°,

The diagram shows the triangle ABC, where lines BA and BC are -
tangenits to the cirde. Show that line AC is MOT a diameter.

If AC was a diameter passing Hm:lug.l'l the centre, O, then O and
OC would be radii, and angle CAB = angle ACE = 20° by rule 1:

Sl 1 1 R 1

[1) A TANGENT and s RADIUS meet at 00" | T
However, this would mean that ABC isa't a triangle as you can’t :‘"ILFI:.;:I:IEAI!-::;:‘{”E”:: ““'_’.
have a triangle with two 20° angles, =0 AT cannot be a diameter. © B0, lines AB and BC would be =

= parald 0 would never mest
CELLATTRRR T IR R TRy |

APB is a tangent to the circle at P. THEBIG
PQ is parallel to SR. uutSTlDH
Angle SPB = 35° and angle PSQ = 80°

A

Work out the size of angle QRS.
Work out the size of angle RQS.

.0€ = SOY
.GTT = SHD
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wmlmmmm M

|
|
to do? I, Paralleh twio stragit nes that rever meet with the same. oyadient |
1l Perpendeubr: o <traant nes thal meef af 90° [

By the end of this unk uou shouklbe able to: I: Trarsversak o ke that crosses af bsel Two ofher Ines I
: S the resul of adding o or more numbers I
|

|

|

|

|

*  derfify arafs i povalel ines
* S onge problees

* Mo congclres wilh dnggs
* Mok conecires win shoges

1 Conpecture: o statemert, thal gt be true bt & rot proven

|I Exquation: o =l af errend ol s Do (e are equal
thta.m shape. made from stragnt edges
Gﬁ:‘tﬂm‘ﬂ. o example thal. dsproves & slatement

Beraiee co4rlenor oraes
rew o of 120F 1he
repkgrled angke & 10

Became alerale onges ae

|

I

: !
[ II Beraee Covesponng
: equol The hunkailad araes [

|

I

I

NS O e [Fe
|| rekrled araes oz The

o fe: some zie .

||m"' |Ehm:.:nahunx].rl;l““ corlenor arges can

(1 :| ot be. cobulalzd Brom qpplng allernale’ correspordg
L 1 I| ez firs I
_______________ L T T T g sy S S S ——
Pe——mmmmmem—m s s e e e e e e e e e e e e e e e e e e e e e e e [
:Mm Lirk argke focts to o Form on equalion Stole the reomm Toke :

| Orgles on a straght Line The v o angjes on = 180°
| Iage ST Zx + 4x = 1807 dyagh e & 180° Fot e =180 I
| - St . - fx = 1807 I
| " x=30%
| w 5 !mgﬁit e Tre. ansfes etz by the |

3 2T s

: e pogen I
|
I 360 ° 5 Ecezeles have [he some | Wbty of sides — ) x 180 |
I I

boge. onges

Fregortk: dnd fucts to recall with dhope
Orea tre armoinl, of space rece & thage
Permeler (he bridh aroud 6 Shape
Figuor Fobysors O ad2s and onals ot g

12| Page

Ol o courferramge £ reddad (o [ ] .:lIw. ey wee Eiﬂl
] _ deprove a conieclue

T
Bk
Ol e A7
Opposhe e e povcilel I Eile

d M paralie] et

Tt the theany Eogul kvt on i et

1BD — 70 — 20 =50
180 —85 -5 =90
1BD — 45 — 45 =90

(O sries e are

S Opposle dngls aré equil

Eggad vl on befon
oS
One: por o el dngles

|
I
I
I
I
I
|
|
I
I
I
I
Eod oo Dppordls s a_rat |
l‘.{r‘:‘i:'.‘f.!'. g priwclk] m J.:\l.rr-.- r_.m:; - :
I
I
|
|
I
I
I
I
I
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Church of England
High School

| What do | need to be able to do?
| Bythe end of ths unt g shakibe bt

(omparz quanthes veng ralio
Link rafice: gnd frochions ard make
LT ETE

'f'z.

.uE.,J?nfn’ e, ks [wio s
whok numbes, can be poslne, negaive or 28

I
I
| = Sheee ma aen rotio ﬁw:r'tpﬁ_':msfm oy porls of awhoke
: * Lk Bl ond stdes ond orogte Denominalior: the rumber bekw the e on & froclion The rumber represent the fobal romber of pards
| + Soke Wm‘ﬂ'"'—“”—"ﬂ Cornerars MNomeredor: the rumber dbove the e on 6 fraclion The Lo rumber Represents how many pords are Loken
I Scke ‘best by’ prosems O (0.0] on a grsph The porl. The luo ares croes
| ¢ lowime rlos Gradert: The slespress of o e
L] L l
________________ T o a1 s o adeds ke oo |
| Compare vith ratio ) 1| Rattios and fraction ©) || Shang a whoke o a gen @ |
| For every dog there e A cals” :| Troes Flowiss Trees — |:ﬂ!ﬂh Jarres orel Lucy shore £550 n e I
o — T |
: Doges: Cals Lnits hawe II 5 |? - E Il \wiork. ul, how much gsch perion o |
| 2 N tebedt | |l Dm:'._._—'}mmm s }
I The. reio ke fa be witten in the Ut sawe I: Fraction of trees Floers :I James: Ly 3 I
| e order g the fomadion s ke [o I ' il 3.4 LLL] £3%0 |
| o g | |1\t g . oo RN I
|2 4 | woud represert, 1 dogs for . ||—ﬁ . Il |
- I alal rwmber o pols [ I 1y
| eveny |ca H — — || the vk of e put !
l::::::::ﬁ::::::::_—_ﬂ:::::::é::::::_—l-: ek £ E¥0-T=E5%0 l
! partt o thrs. befrr o poit
 Ratio and gyapts | Ralio and scabe 1] [pstos 0O
3 t, 4 Liegl £50 |
I . Crogre wilh o corefart rolicoe |1 B I I
| - P I O peture of oo & dven) il 0 soale of 13 |||E¢huﬂm |
l *  Foom astragl e I: :I Jomes: Loy M"'} ED0 I
o *  Poes hvough (001 mag .
¥ L - ll “Ilﬁw ' e Rl 2 ﬂ I:Em 3:4 I%D:.ﬁ} ":”"r"l
| e I of tm 3m Y ||~ £BO£A00 |
| he gratert & the cotart il “Qem e = ¥
R sl e
I Corwersion between currercies €% e = o ! Bgiein madnl Tie & cbrg oo lo carcel dowt |
1 @ EhE = I: in nandnl il e port ol represents | :
: £1=090Rupees 4——— (urercy & drecll proporlional : | | Showt the ralio 420 in the raio of In | I
' m : E I 4120~ i
: - £10 - %00 Fupess :|  mtiat ' be ey 4 |
Currancy can be corwerled I " ’” e — o keep ¥ I
: g 1 ) CENEEN e | Corver] B30 Pupeas o Pounds | l| iy 1:5 proprion I
& Corver] B3 s o ) )
= - | fren gt does rod. hove: o b an s Tor e e of ggestin |
| ] |, rerpecemr e o e e e A e ™
I ! g B - T [ o o o e e e e 1
| i rares -G P || Combiring ratios B R G |
I______________:"_th_“_________”'reru'-:,:-Ei.c:'.nr:.'r.'.-'.'u.m'-/n‘.} : L] |
___________________________ | |
| J‘ff ‘o covk] work ol Fiow l | Tre ralm of Eed courdiers fo Gresr canfiers € 1 .' o |
I / -{rf mich 40 pars ore and || I
I {9 % Iren compare l| Bt of Bl B 1 G t,-:‘. 2%
# Compare [he sobilon in e || [
: I 4 pere tostt £ | | R I corled o lre geston | 0 : E s
I .Im The besl wie ke e |I e, dumckent ratos o o T l
o EdE0=4-EQED  EE00 = - EQBO bwest cosf, per per’ B
:fmw The besf, vl mees £ Il ecmparton o the grovp Tl & ITT\’E‘#M l
" o pesl vole mean £ . ia e . ke rale jameils
| L g 460 Mpas 10+ 00 16T e DUAE o mive. pere |l £ la both stalemeris dhirt :
L e e T -

I
| The ratio of white chocolates to milk chocolates is 3:5
l The ratio of milk chocolates to dark chocolates is 8:1

| . .
| What fraction of the chocolates are white chocolate?

: In a box there are white chocolates, milk chocolates and dark chocolates

QIIESTIIIN

THE BIG

13| Page
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if you were worried | was running out of prest stuff o say about retios then worry no more...

: Changing Ratios |

You'll nead to know how fo deal with all sorte of questiones where the ratio changes.
Have a ook at the examples to eee how to handle them.

@ In an animal sanctuary there are 20 peacocks, and the ratio of peacocks to pheasants is 4:9.
If 5 of the pheasants fly away, what is the new ratio of peacocks to pheasants?
Give your answer inl its simplest form.

1} Find the griginal 21 Work out the number 3} Whrite the new ratio of peacodks
pumber of pheazants. of pheasants Emaining to pheasants and simplifiy
peacicks: pheasants peactcks: pheasants

= s &9 = 2040
5 =5 45 — 5 = 40 pheasants |=ft 270 220
- ‘20:45} - I:"1:1')

m The ratio of male to female pupils going on a skiing trip is 5:3.
Four male teachers and nine female teachers are abso going on the trip.
The ratio of males to fernales going on the trip is 4:3 (ncluding teachers).
How many female pupils are going on the trip?

Let m be the number of male pupils
1) WRITE THE RATIOS AS EQUATIONS and f be the number of female pupils.

m:f=5:3
{m + 4):(F + ) = 4-3
JURN THE RATIOS INTO FRACTIONS
m ﬂ‘iﬂ.ﬂd m*4_i
(see p.59) — mtd 4
Im = 5F and Im + 12 = 4F + 36
~pipi TaLrpppap NN
= - gm:;:?—; ':'IsfuL;.:;1:1fmt-mn-_'
MULTANECWUISLY. 3m — = O o . =
f=24 T T LTI LT Ly

24 female pupils are going on the trip.

:The ratio of the red cards to black cards in a deck is 3:10
|2 more red cards are added to the deck.
:'I‘he ratio of red cards to black cards is now 1:3 THE BIG

QUESTION

I
| Work out the number of black cards in the deck.

| On 1st March 2001, the ratio of Freddie's age to his mother’s age was 1:11
| On 1st March 2018, the ratio of Freddie's age to his mother’s age was 2:5
| Write the ratio of Freddie’s age to his mother’s age on 1st March 2030

T€ 9T
09

14|Page
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If you were worried | wae running out of grest stuff to eay about ratios then worry no more. ..
' Proportional Division

In & proportionsl division queetion a TOTAL AMOUNT & =plit into parte ina certsin ratio.
The key word here iz PARTE — concentrate on "parts’ amd it all becomes quite painless:

@ Jess, Mo and Greg share £9100 in the ratio 2:4:7. How much does Mo get?

1) ADRD UP THE PARTS-

The ratio 2:4:T means there will ke a total of 13 parks: 2+4+7 =13 parts
2) DIVIDE TO FIND ONE "PART":

Just divide the total amount by the number of part: EO0 = 13 = £700 (=1 part)
3) MULTIPLY TO FIND THE AMDUNTS:

Wvle want to know Mo's share, which is 4 parts: 4 parts = 4 = £700 = £2800

You can't just follow the method above, you'll have to be & bit more crafhy.

@ A baguette is cut into 3 pieces. The second piece is twice as long
as the first and the third piece is five times as long as the first.
a) Find the ratio of the lengths of the 3 pieces. Give your answer in its simplest form.
IF the first piece is 1 part, then the second piece is 1 = 2 = 7 parts
and the third piece is 1 = 5 = 5 parts. 50 the ratio of the lengths = 1:2:5.
b) The first piece is 28 cm smaller than the third piece. How long is the second piece?
1) ‘Work out how many parts 28 cm makes up. 28 cm = 3rd piece — 1st piece
= 5 parts — 1 part = 4 parts
2} Divide to find one parf. Bem=4=Taom
3) Mulliply to find the length of the 2nd piece 2nd piece = 2 parts = 2 #= 7 cm = 14 cm

The angles in a triangle are in the ratio 1:1:4 THEBIG
QUESTION

(a) Find the size of each angle
(b) What type of triangle is it?

|
|
|
|
|
|
|
|
|
|
| How many grams of flour and sugar are needed to mix with 180g of butter?
|

|

|

| The ratio of Mollie’s age to Heather’s age is 4:9
| Heather is 40 years older than Mollie
How old is Mollie?

|
|
|
|
|
|
|
|
|
Flour, sugar and butter are mixed in the ratio 6:2:3 :
|
|
|
|
|
|
|
| How old is Mollfez |

[43
J91nq 806 4e3ns 309

$9]93s0s! ,0¢T .0€ .0€
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Direct amd, Yruneise Phepertion

Direct proportion probleme all involve amounte that increase or decreaes together. Awww.

Learn the Golden Rule for Proportion Questions

There are lote of exam questione which at firet sight eeem
different but in fact they can all be done using the GOLOEN BULE...

Divie For ONE, THEN Timeg For ALL

I 5 ot o 130, o it 3 i

The GUILDEM BLUILE tells you to:

Diwide the price by 5 to find how much FOR OME PIMT, 1 pint £130 = 5 = 026 = 26p
then multiply by 3 to find how much EOR 3 PIMTS. 3 pints: 26p = 3 = TBp

m Emma is handing out some leaflets. She gets paid per leaflet she hands out.
If she hands out 300 leaflets she gets £2.40.
How many leaflets will she have to hand out o earn £8502

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

: Diivide by £2.40 to find how many
| leaflets she has w hand out to earn £1.
: Multiply by FB50) ta find how many To carn £850: 125 = £850 = 10625
| leaflets she has to hand out to eam £800.  cf bl peed to hand out 1063 leaflets.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

S P R g PP g by i
= "wou nerd to round your anseer up —
- berause HOG? woulint be enough. =
A g AL LR R PR

: Scaling Recipes Up or Down

W Judy is making orange and pineapple punch Fruit Punch { 8) 1
using the recipe shown on the right

She wants to make enough &0 serve 20 petple.
How much of each ingredient will Judy need?

800 ml prange juice
140 g frech pineapple

The GCHLDEMN BULE tells you to divide zach amount by 8 to find how much

|
|
|
I
I
|
|
I
|
|
|
I
I
|
|
I
|
|
|
I
I
|
|
I
To earn £1: 300 = £240 = 125 leaflets |
|
|
I
I
|
|
I
|
|
|
I
I
|
|
I
|
|
|
I
FOE QOME PERSONM, then multiply by 20 o find how much FOR 20 PECPLE |
|

|

I

|

|

50 for 1 person you fieed: And for 20 people y0u need:

800 ml = B =100 ml orange juice = 20 = 100 ml= 2000 ml orange juice

140 g =~ 8 = 175 g pineapple == 20 =175 g = 350 g pineapple
________________________________________________ |
r |
: |
| Tia uses this recipes to make hot cross buns. :
I Tia is going to use this recipe to make 9 hot cross buns. makes 12 |
l . . ‘ 3 480g flour :
l (a) How much of each ingredient does Tia need? 60g caster sugar |

: |

: Grace uses the same recipe. 200ml milk I
| She uses 500ml of milk. 1 egg !
| 50g butter |
l (b) How many hot cross buns is Grace making? 100g currant :

o€ (g
Janung 8G°/¢ ‘880 G/ 0 Ylw JwQST “esns u1sed 3Gy Unojy 309 (e
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There can eometimes be a lot of ipformation packed indo proportion questione, but the method of solving
them ahwaye etaye the same — have a look at thie page and eee what you think.

' Direct Proportion |

1) Two guandities, A and B, are in direct proportion (or juet in proporfion)  incressing one increases
the other one proportionally. So § quantity A ie doubled (or trebled, halved, ete.), eo ke quantity B.

2) Remember thiz golden ruls for direct proportion questione:

m Hannah pays £3.60 per 400 g of cheese.
She uses 220 g of cheese t0 make 4 cheese pasties.

How much would the cheese cost if che wanted to make 50 cheese pasties?

asrnvnnrrneniennnn g Inl pasty there is: 220 g =~ 4 = 55 g of cheese

= There will often be lobs of stages = -, ) .

I o it proportion quastions  — 50 in 50 pasties there i 55 g = 50 = 2750 g of cheese
- keep track of what youve =

T woded oot at mch stage. = 1 0f cheese would cost: £360 = 400 = O.9p

o« 1'\\.

FELR NN R Rl E g g AR NN

50 2750 g of cheese would cost: 09 = 3750 = 2475p = £2475

 Inverse Proportion |

1) Two guandities, C© and D, are in inverse proportion f increasing one quandity cauees the other quardity
to decrease proporfionally. So ¥ quantity C e doubled (or tripled, halved, eic.), quantity D i= halved
(or divided by 3, doubled etc. ).

2) The rule for finding inverse proportions ie:

TIMES for ONE, then DIVIDE for ALL
m 4 bakers can decorate 100 cakes in 5 hours.

a) How long would it take 10 bakers to decorate the same number of cakes?
100 cakps will take 1 baker: 5 = 4 = 20 hours
So 1000 cakes will ke 10 bakers 20 + 10 = 2 howrs for 10 bakers

bl How long would it take 11 bakers to decorate 220 cakes?

100 cakes will ke 1 baker: 20 hours 'NII|!|:””H””“”””|I”””’
s N = mumber of bakens i jmeprsely =

1 cake will take 1 baker: 20 =100 = 0.2 hours toportiong] to rasrber of hours - -

220 akes wil take 1 baker 02 « 220 = 44 hours but the aurmber of cakes s il

=, Proportieul W the numbes of bours =

VRERRUNNIR R gan g by iynigh®

2203 cakas will take 11 bakers: 44 = 11 = 4 hoiirs

|
| |
: It takes 5 machines 6 hours to produce 1000 DVDs. |
| Work out how long it would take 4 machines to QUESI“’“ :
|
i |
| |

THEBIG

produce 2000 DVDs.

sinoy §T
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Best Buy Questions |

A elightly different type of direct proportion queetion iz comparing the 'value for money’
of 2 or 3 simiar teme. For theee, follow the second GOLDEN RILE...

' Divida by the PRICE in pance (to got tha amount par panny)

The local “Supplies 'n" Vittals’ stocks two sizes of
Jamaican Gooseberry Jam, as shown on the right.
Which of these represents better value for money?
Follow the GO DEM BULE —
divide by the price in pence to get the amount per penny.

In the 350 g jar youi get 250 g + BOp = 438 g per penny

In the 100 g jar you get 100 g = 42p - 238 g per peny | -0 92t 80p 100 gat 42p

The 350 g jar is better value for money, becauze you get more jam per penny.

In some casee # might be easier o divide by the weight to get the coet per gram.
i you're feeling confident then you can do i thie way — if not, the golden rule shways works.,

Two things are i direct proportion if, whan you plot them on l:-dl
a graph, you get a shraight lina through the origin. o

Remember, the genersl equation for a etraight line through
the origin iz y = A (zee p.43) whers A iz a number. +
All direct proportions can be written ae an equation in thie form.

The amount of petrol, p litres, a car uses is directly proportional to the distance, d km,
that the car travels. The car used 12 litres of petrol on a 160 km journey.

a) Write an equation in the form p = Ad b) Sketch the graph of this direct proportion,
to represent this direct proportion. marking two points on the line.
1) Put the values of p < 12 and 12 = A = 160 g
d =164 into the equation S E-] 160, 12)
o find the value of A A= 160 =
A= 0075 E
) Put the value of A back
into the equation. p - 00754 -
(0,0 distance (d km)

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| : . |
: Graphing Direct Proportion :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

:A cereal bar is sold in packs of 4, 6 or 8.

:The 8 pack of cereal bars cost £3.52 and it is the best value for money.

|
|Work out (a) the lowest price of the 6 pack of cereal bar

|
|
|
|
| |
IThe 4 pack of cereal bars costs £1.80 and it is the least value for money. [
|
|
|
|
(b) the highest price of the 6 pack of cereal bar :

6973 (9
973 (e
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Algebraic proportion questions normally involve two variables (often x and y) which are linked in some way.

T'ypes of Proportion |® [ e ptenl

1) The eimple proporfione are "y ie proportionsl +o %" (Y oc x) and "y ie invereely proportionsl fo x' [g-:x%].
2) You can shwaye turm a proportion etatemant into an equation by replacing "o with "= k” like this:

_3r||||||||||lrrr|l|l|u

= ki jus Sme Lonfant -

= Munknows: nomper)

':lrlrrll||||I||||”r”.x

'y is proporfional 10 the squars of x°

't is proporfional fo the square rost of h'

4) Once you've written the proporfion statement as an equation you can essily graph i,

] y yl Y
y = b
u-% H-H u-%
ﬁ I 3 = | =
| y ie proporfional o x | y i inversely | yie proportional o x* | y i inverssly
proportional to x proportional to x®

Handling Algebra Questions on Proportion @)

1) Write the serdence as a proportionality and replace "o with '= k' o make an equation (as shove).

2) Find a pair of valuee (x and y) somewhers in the question — substitute them into the equation o find k.
3) Put the value of k into the equation and #'e now ready to uee, eg. y = 3x%

4) Inevitably, they'll ack you to find y. having given you a value for x |or vice versa).

G iz inversely proportional to the square root of H. When G = 2, H = 16
Find an equaticn for G in terms of H, and use it t0 work out the value of G when H = 36.

1} DConvert to 8 proporfionality and replace Ga—1 G-t
= with "= k' to form an ggquafion. vH vH
k k
2) Usze the values of G and H (2 and 18) to find k. I"?‘jﬁ‘k‘ﬂ- E TR RN I ™
‘-B = This is the equation =
e — - IxGinmmsalH
3) Put the value of k kack into the equation. G JH -.-||||||:||ﬁ|1lu|1‘-_
) Uge your equafion fo find the valus of B. When H=36, G g—ﬁf g %‘
¥

.

An object when dropped, falls d metres in t seconds. -
d is directly proportional to the square of t. THE BIG
The object falls 80 metres in 4 seconds. Q“[S_'!_lﬂ“

Work out how far the object falls in 9 seconds.

The number of days, D, to complete research is inversely proportional to the
number of researchers, R, who are working.

The research takes 125 days to complete when 24 people work on it.

Find out how many people are needed to complete the research in 60 days.

- H -
05=0 55 =d

SOF =P A5=P
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A nice sasy page for a changs — just some facts o learn. Hoorayl
- Metric and Imperial Units |

co 1 co
1Yard = 3 Feat 1 Foot = 12 Inches
1 Ballon = 8 Pints

1 Sione = 14 Pounds

COMMON METRIC CONVERBIONG
lem=10mm 1iohha = 000k

1m = 100 em 1 lre = 1000 ml
1k =1000m 1 e = 1000cm®

i i,
Tkg=1000g 1lem®=1ml 1 Pound = 18 Ouncas "hmqmtmmmg

~ ?ﬁﬂlhﬂehmmﬂn# =

AT By gy R RN R ITTTT]
ey chick ,mur-rm-rlud;;rln:alb!l:”:-
— iFit’s nol then chanes are you divided =
nstead of muki

Converting Units
To convert between unite, multiphy or divide by the conversion factor.

Vitis,

O VICE versa,
Illl’”IIII||IIII'I|'PJ|JI.¢

Corwerting epeede iz a bit trickier becauss speede are made up of fwo measures —
a diztance and & time. You have to conwvert the distance unit and the fime unit separately.

RO TR

2. A rabbit's top speed is 56 km/h. How fast is this in m/s?

22 pounds = 1 kg 56 kmfh = (56 = 1000) mfh = 56 000 mfh
50 10 pounds =10 + 22 2) Mow comert from m/h o mfs
=45 kg 56 OO0 mfh = (56 OO0 + 60 + 60) mfs =156 m/s (1 dp.)

Converting Area and Volume Measurements |

arsze and volumes from one unit to another i= an exam dissster that you have o know
how o avoid. 1 m® definitely does NOT equal 100 em®. Remember thie and resd on for why.

1m® = 100 em x 100 em = 10 000 em®
lem? = 10 mm % 10 mm = 100 mm?®

& W0

£ 100 am *

1m? = 100 em x 100 em x 100 cm = 1 000 000 em?
lem?® = 10 mm % 10 mm % 10 mm = 1000 mm?® E‘Pf
4 Wem 3

m . Convert 9 m® to cen. 2. Comwert 60 DO mm? to cm?

To change area measurements from To change volume mezsurements from
m’ o o’ multiply by 100 twice. mimt o cm' divide by 10 three times.

|

| :
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
: I. Convert 10 pounds into kg. =~ 1) First comvert from km/h to mif: |
| :
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
l 9 x 100 = 100 = 90 D00 cm’ 60 000 = (10 = 10 = 10} = 60 cm® :
I

Given that
1 gallon = 8 pints and 1 litre = 1.86 pints -
g P P THE BIG
Convert 15 gallons to litres. QUESTION

Tommy has been asked to changed 2m? into cm?®
He says:

“since there are 100 centimetres in 1 metres, the answer is 200m>”

Explain why Tommy is incorrect.

¢W T Ul (W2000°000'T 3J8 33y
S3J}| §'%9
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wﬁﬂguﬂm Just & matter of learning the formulss, bunging the numbers in and wabching the wits.
Speed = Distance + T:ma|
Bpeed e the distance travelled per unit fime. e.g. the number of km per hour or metres per second.

_ DISTANCE _ DISTANCE _
grexp — DESEE TIME = “goeen DISTANCE = SPEED x TIME

Formula triangles are a handy tool for remembering formules like theee. The epeed one ie ehown below.

1) COVER UP the thing you want 4o find and WRITE DOWN what's left showing.
2) Now PUT IN THE VALUES snd CALCULATE — check the UNITS in your snewer.

A car travels ? miles at 36 miles per hour. How many minutes does it take?

Wrrt.l! dowen the formula, time = distance _ 9 miles
put in the values and caloulate: speed 36 mph

= 325 hours = 15 minutes

Density = Mass + Volume
Denzity e the mazs per unit volume of 3 substance. We usually messured in kg/m® or giom®

DENSITY =yiriog:  VOLUME —pEES  Magg — DENBITY x VOLUME

A giant “Wunda-Choc' bar has a density of 13 gfem.
If the bar’s volume is 1800 cm®, what is the mass of the bar in kg?

CHECK YOUR UNITE MATCH

Wit down the formula, mass = density = volume If the density ie in g/om?,
put in the valwes and calculate =13 gfom® = 1800 em® = 340 g the voluma muet be in om®
=234 kg and you'l get & mEsE in .
r Pressure =Ihrc-e +Hrea | :1+:._I’II.I:IIIFI1I|IIIII'I-\’_
i3“-'IIJIII|||||-”|“|||||..
Prezzure ie the amount of foree scting per unit area. W'e ueually meazured in Nfm?, or paccele (Pa).
FORCE

PRESSURE = m AREA = FORCE = PRESSURE x AREA

A cylindrical barrel with a weight of 200 M rests o0 horizomtal grownd.

The radius of the dircular face resting on the ground is 0.4 m.

Calculate the pressure exerted by the barrel on the ground to 1 dp.
Work out the area of the circular Face wx OF = 05026 m

Wit down the pressure formula, force 200M
putin the values and calulate  P™" “area " G5n7g

- 3978873 Njm’
= 3973 N/m® (1 dp)

|
|
|
|
|
: The mass of 4m? of silver is 41960kg.
| The density of gold is 19300kg/m?>.

|

|

|

Calculate the difference in mass between 5m? of silver and 5m? of gold.

A0S0
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—_—_——————e—e— e —

If you thought 1-epy wae a fun game, wait "#l you play ‘recognize the etraight-line graph from the equation’.

Vertical and Horizontal lines: x=a’and ‘y =a’ ]

%= ¥ = 8 ig & verfical ling ‘:M y=23
theough 's" on the x-axie ¥
2
am y=3 ie a horizontal lpe=d> ' »
g rn through 'a" on the y-ade 11:3 1T 145 &
4132“_:'112 ¥ 5 & 2
3 y=-2

The Main Diagonals:‘y = x’and ‘y = -x’ |

—U=Xis the main diagonal that
goes UPHILL from left to right.

'y = -x'is the main diagonal that —=2 +———— 3 EF
goes DOWNHILL from left to right.

y=ax and y=-ax are the aquations for
A SLOPING LINE THROUGH THE DRIGIN.

Thia value of *a" (known sz the gradiant) telle you the
eteepneee of the line. The bigger "a' ie, the steeper
the slope. A MINUZ B1CH telle you it slopes DOWNHILL.

' Learn to Spot Straight Lines from their Equations
All etraight-line equations just contain "gomathing x. something y and 8 pumber'.

Biraight lines: NOT stra lines:
x-y=0 y=12+3x y=x"+3 g+e-2
ﬂ“—h=? ‘I—ﬂ‘:E“ l‘:.ﬂ.—“ W+ 3=
- Y fsi T = 1
Line 3 "+ Line 2

Write down the equation of
(a) Line 1

Linel  (b) Line2

1. (c) Line 3 QUES“B“

| I
I |
| I
| I
I |
| I
I |
| I
| : THE BIG SO
| T - - - - ' |
| | I
I |
| I
I |
| I
| I
I |
| I

——— - - ————— e —




Year 11 Knowledge organiser for all except an orange H = Higher Content

Church of England
High School

You might be asked to DRAW THE GRAPH of an equation in the axam.
This EAEY METHOD will net you the marke every tima:

AT ) P

1) Choose 2 valuee of x and draw up a wee tabla. = ou might get lucky and be =
2) Work out the correeponding y-values. el fpage el
3) Plot the coordinates, and draw the line. By oGl | C

Doing the ‘Table of Values’ |

m Draw the graph of = 2x — 3 for vahues of x from —2 t0 4

&l ¥
L Eh«nmﬂe&wx-vahgh umr_i-shla: < | o 7 4 o
Use x-values from the grid you're gieen. 3
Funid negative ones if you can. ¥ 2
Rt

2. Find the y-values by puting | o | 2 4 [= i) 'ii

sach x-value into the equation: J‘___. y 1 i1 KRR
=¥ | 3| 1 51 La
When x - O, 3
-2=x0)-3--3 F=2x-3 i
=(2=4)-3=5 i

| Plotting the Points and Drawing the Graph |

m —continued from above.

4. PLOTY EACH PAIR of x- and y- valuee from your table.
The table gives the coordinates (0, —3), (2, 1) and (4, 5).

Now drew a STRAIGHT LINE through your pointe.

I one point looke a bit wacky, check 2 things:
— tha y-valuss you workad out in the table

~ that you've plotied the points properly.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| {
: y=2x—3 When x = 4,
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

£ BIG
QIIIHESTIUN
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Thie eounde & bit ecary, but give # a go and you might like i#.

y = mx + c is the Equation of a Straight Line
y = mx + ¢ ie the general equation for a

etraighi-line graph, and you need fo remember: 'm’ iz aqual o the GRADIENT of the graph
't’ is the value WHERE IT CROSSED THE
Y-A15 and is called the Y-INTERCEPT.
'm' and "¢’ are shwaye just pumbers
—soy=3x-landy=—-x+12 !
are in y = mx + o form. —
a3 5 .
lg=3x—1

Siraight line: Rearranged into 'y = mx +¢'

y=12+ 3x — y=ax+ 2 (m=3,e=12)
X-y= —* y=x-4 (m=1ec=-4)
4-_3x=y — y=-3+4 (m=-3c=4)

WATCH OUT: people mix up 'm' and "c" when they get something like y = 5 + 2
Remeamber, 'm’ iz the number in frond of the 'x" and "' ie the number on e own.

Finding the Equation of a Straight-Line Graph

@ Find the eguation of the line on
the graph in the form y = mx + c.
0 . _chaﬂgnin}"ﬁ-l
Find 'm’ (gradiend) ™ = 5oy T3 p

]
2
It's an uphill graph, - / in =15
=0 the gradient is positive. I“;I
W
]

F-intercept, c” = 15 Change
Change in X =
e Read off 'c' (y-intercapt) c=15

e tsa o the y=Kx+13 5] 5 5] =5 0 75 g
in the form y = me + c. - x

l |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| :
|

| You might have o rearrangs a siraight-line equation fo get i info this form: :
l |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

A straight line L is shown on the grid.

Y A

T+xz=A




Year 11 Knowledge organiser for all except an orange H = Higher Content

Thiz page covers some of the swlward questione you might pet asked about etraight linee.

' Parallel Lines Have the Same Gradient |

Parallel livves all have the same gradiont, which meane their
y = mx + ¢ equations all have the same value of m. ——

Bo the lines: y = 2w + 3, y = x and y = Zx— 4 are all parsllal.

@ Line | has a gradient of —3. Find the
equation of Line K, which is parallel to

Line | and passes through point (2, 3).

Lines | and K are parallel so their gradients L 3
are the same = m = —3 = 1) Firet find the 'm’ value for Line K.

] 2) SBubstiute the value for 'm" into Y = me + o
e - to give you the 'equstion so far’.

When x = 2, y - 3.4 — 3) Substitute the x and y valuss for the given
3-(3x2rc = 3I=—Bre paint on Line K ar- ~~-- for 'g'.
<=2 == ) Write out the full D

¥y=-—3x+9 i

 Finding the Equation of a Line Through Two Poinis

K you're given two points on a line you can find the gradient, then you can uze the gradiert and one of the
poinds to find the squstion of the line. We a bit tricky, bt try to follow the method ueed in thie example.

m Find the equation of the straight line that passes through (=2, 9) and (2, —1).
Give your answer in the form y = mx + c

changeiny _1-9 o

I) Use the two pointz o me g, " -3
e il X [—2) 5
find 'm’ (grodient).
o ) Sop=—2x+c
2) Subetifute one of the points info S b titite (—2, 9) into eqn: 9 = (2 2 —2) + ¢
the equation you've just found. 9= tc
2) Resrrange the equstion to find '¢’. c=95 -4
c=5
d) Write out the full equation. y--2x+5

Bometimes you'll be aeked fo give your equation in other forme, such as ax + by + o = 0,
Juet rearrangs your y = mx + ¢ equation to get it in this form. e no biggie.

THEBIG

Aline has a gradient of 8 and passes through the point (2, 3).
QUESTION

|
I
:
l Find the equation of the line.
|
I
|
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On p.44 you eaw how to write the equation of a straight lins. Well, you aleo have to be able to write the
aquation of a line that's parallel or perperdicular o the etraight line you're given.

_ Parallel Lines Have the Same Gradient _

Parallel lines all have the zame pradient, which means their
y = mx + ¢ equatione all have the same value of m. ————

Bo the linee: y = Tx + 3, y= Ix and y= Tx—4 are all parallel.

m Line | has a gradient of —0.25. Find the
equation of Line K, which is parallel to
Line | and passes through point (2, 3).
Lines | and K are parallel so their gradients

are the same — m-——D_IS"i—'_"'“ Firet find the 'm’ value for Line K.

2 etitute the value for "'m' into y =
e ) it oo for oy e

when x = 2,y = 3: <af 3) Subetitute the x and y values for the given
3=(0I5=+c =3=--D5+¢ point on Line K and solve for c".
=135 4] While out the full squation.

F=—0250 + 35 i

' Perpendicular Line Gradients |<H>

Perpendicular linee croes st a right angle. and B you multiply
their gradients together you'll get 1. Prethy nifty that.

If the gradient of the first lina is m, the gradiant of
ihunluiuﬂbn—%,hummmx—l 1

m Lities & 2nd B are perpendicular and intersect at (3, 3).

If Line A has the equation 3y — x = 6, what is the equation of Line B2
[ Find 'w' (the gradient) for Line A. | 3~ =6 =3y -x+6

==-_r-;-x+2. Eﬂl'ﬂ_*'-%
1

BT T my, 3"_3

| Find the 'm' value for the perpendicular line (Line B). |

| Put thie irfo y = mx + o to give the 'equation eo far'. I F=-3r+c

| Put in the x and y values of the poirt and solve for 'c'. | x~?.r~3}ﬂivﬁ'
F=[F=x3)+c
= 3=-G+g = c=12

| Write out the full equstion. | y - 3¢ + 12

et it

-_—
: Write down the equation of each of the following lines -
| THE BIG
(a) Parallelto y = 5x - 4 and passing through (2,9
| y passing gh(2,9) QUESTION

: (b) Perpendicular to y = 2x + 4 and passing through (0, 3)
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very complicated, but once you've eeen i in action with an example, you'll ese thet it'e OK...

Showing Inequalities on a Graph |
Here's the method to follow:

1) COMVERT each INEQUALITY 4o an EQUATION
by simply putting an '=" in place of the inequslity sign.

) DRAW THE GRAPH FOR EACH EQUATION — i #he inequality sign ie < or >
draw a dofted lins, but ff ' = or < draw a golid lins.

8) Work out WHICH SIDE of sach line you want — put a point (usually the origin)

into the inequslity to cee if i's on the correct cide of the line. SR

4) SHADE THE REGION this gives you- = k. {eg, f the orign e o

the line), just pick another

[TETRARS

point with eagy cooedinates
and we that instead

- -
R R TR AR R R T

m Shade the region that satisfies all three of the following inequalities

x+y=<5 FEX+2 F=1

I |
| |
I |
I |
I |
I |
| |
I |
I |
| |
I |
I |
I |
I |
| |
I |
I |
| |
I |
I |
I |
I |
| |
' |
: 1) CONVERT EACH INEQUALITY TOr AN EQUATION: I
I rrp=Gp=x+2andy=1 |
| 2) DRAW THE GRAPH FOR EACH EQUATION (see p.45) |
| You'll need a dolted line for x + y = 5 and ¥ =1 and a solid line for p<x + 2. :
: 3) WORK OUT WHICH BIDE OF EACH LINE YOU WANT I
I This i the fiddly bit. Put x < > and y < O (the origin) into |
| each inequality and see if this makes the inequality rue or [k |
| |
I |
I |
I I
I |
| |
I |
I |
| |
I |
I |
I I
I |
| |
I |
I |
| |
I |
I |
I I
I |
| |
I |

X4+F<h .
the A g

This means the grigin is on the correct side of the line. E paints on the Tne pinls oo e o -
P [ ¥
J.'-D,}'-Dgiwuﬂszwh;chi:m. | \5‘
S0 the origin is on the coyrect side of this line. | ‘5
RS 4+
x=0, =0 gives O > 1 which is falze.
S0 the origin is on the wrong side of this line. T3

4) SHADE THE REGION
You want the region that satishes all of these: T 71 |
— below x + ¥ = 5 {because the origin is on this side) 3 3
— rght of ¥ = x + 1 (because the ongin i on this side) / -
— above y < 1 [because the origin jsn't on this side). 2

Mske sure you resd the question carefully — you might be asked to |abal the region instead of ehade
i, or just mark on poinds that eatiefy all three inequalities. Mo point throwing swsy marke because you
didn't resd the question properly.

THE BIG
QUESTION
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,_ [h.lldmlnﬁndhmhh-llufmmg—ar_ql_hhgu!-lhx“{hﬂmh%lmpmulx]. :
I ﬂg-:pl’sa:lhnwl’mmgm | bucket chapa. I
| |
: o el : I
= |
I E ,.I,”|||II|I|1III|'_._ I
| = Wehe s bithas = |
| j 1 Z a“inkontofa = |
| | S = then the bu\:\latn_E |
: T ] . L1 }JJ|IJI|IILI.II.II|"_ :
| 3 I |
: | - |
| . . ] |
| Plotting Quadratics |
| |
| m Complete the table of values for the equation [+ [ a1 3121310112 |
| - -
I F=x"+ 2x — 2 and then plot the graph. rlslol3l<|=]lols :
I 1) Substute each x-vslus info the = }
I equation to get each y-valus. This paint i 5 I
I =
| Eg y={-9"+(2=x—4)-3=5 mm,g \ 1 / l
l 2) Plot the pointe snd join them with a ] ! |
| | i | T £ 5 4 )2 A4 :1/! P | |
| ) |
| MEVER EVER let he point drag your graph off in a yl:.'li:-,”“..lglal_.;;ilt:,”r_ |
: eome ridiculous direction. When 8 graph ie panaratad & :m: q.ﬂrﬂ”"“‘-'“- I
| from an equation, you never pet epikes or lumpe. T aways draw & gcoaraicly - :
= thaod =
: ) .||'.-I||nﬁ’:|;“|‘f-|l:“:1lIIJII'I‘I :
| | Sketching Quadratics | (@ |
: If you're asked to cketch a graph, you won't have to ues graph paper or be dead accurate — juet find :
I ard |shel the important points and make eure the graph ie roughly in the correct position on the axes. |
| |
: @ Sketch the graph of y = —x* — 2x + 8, labelling the I
| turning point and x-intercepts with their coordinates. :
: D | Find ot o information youree acked for. | Ay :
-, 2
: Solve —x' — Jx « 8 = O o find the x-intercepts (see p34). r‘/ : :
I -+ B x+ M) x -2} = Oox=—4 x=2 / ‘.‘I I
: Ukse symmetry to find the turning pont of the curve: . I,-". . :
| The x-coordinate of the turning point _ —4+32 “_%‘— ——>x I
| ; FJ | \ |
| is halfeay between -4 and 2 ¥ e —(AF — 2(—1) +B =9 / I'. |
: So the turning point is (—1, 9). v |
I 9 Use the information you know o ekefch j :
: the curve and label the important pointe. | The x* i negative, so the curve is n-shaped. == |
|
L 4

(a) Complete the table of values for y = x>—3x +2  (b) On the grid, draw the graph of y = x2 — 3x + 2 for the
values of x from -2 to 3

X -2 -1 0 1 2 3 12

Y 12 0 o

: THEBIG
. uussnuu
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Quadhatic 9requalities

Ousadratic inequalities are a bit tricky — you have to remember that there are fwo eolutions (just lke
quadratic equatione), 2o you might end up with a eolution in fwo ssparate bitz, or an enclosed region.

Take Care with Quadratic Inequalities @

K=, thanx=+2or 2. SodF x>, x> Porx < Tand a2 d, 2 <x<

As a ganeral ruls: Hx?>althenx > sorx < -a
Hx®<althan s <x<a

AV gt gy,

= I pore confused by the =

= %« —F bit, bry pulting -
m . Solve the inequalit 15, 2. Solve the inequality ¥ » 3. come by
= Eg I gve

Ifx’ =25, then x = £5. Wx' =9, then x = £3. 2 =16, which is greates

=
RN RN

A’ s 35 then 5225 Paxr>Bthenx < Jorx >3 : than 3, 25 reguived
Firkfppdgenuniayppenni
3. Solve the inequality 3x7 = 48. 4. Solve the inequality —27 + B > O.
(+3) EL - 8] -2+8-8:0-8
3 = 3 By ol Y
x'z 16 (+-2) -2+-2<—B=+-32
-15_4‘}'-1-24 _J’I rn NIRRT ‘2“{4
L Pi ] e
= inire doading by » pegatis = —2 € X <2

Sketch the Graph to Help You @

Worst caee scenario — you have to solve a8 ——"—tic inequality such az —® + 2= + 3 > (. Don't panic —
you can use the graph of the quadratic to h re'e more on eketching quadratic graphe on p.48).

m Salve the inequality —x* + 2x +3 > O,

1} Start off by setling the quadratic equal | 3) Then sketch the graph — itll cross the T-axs at

to O and Bclerising —1 and 3, and because the X' tesm s negative,
2 +lx+3=0 ith be an n-shaped curve. LTI LI FEERLE NS
X¥-Ix-3=-0 ¥ 2 This is all the information =
— - - - youneed 1o makea -
x—3Nx+1)=0 /'f_ 2 ek by you =
= answer the question. =
c FERRRTN L RN
2] Mow sobe the equation Lo see /
where it crosses the x-20s: / -
x—3)x+1)} =0 _-f‘ )
x—3)=0,s0x=3 / \

+r1)=0 s0x=-1

1) Mow soke the inequality — you want the bit where the
graph & above the x-axis (as ifs a »). Reading off the
graph, you can seg that the solution s -1 < x < 3.

|
: |
| |
| I
| I
| |
I I
| |
| |
I |
| |
| I
| I
| |
I I
| |
| |
I |
| |
| I
| I
| |
I I
| |
| |
I |
| |
| I
| I
' = sa ip the sign :
| E N R T LN RN R |
| |
I |
| |
| I
| I
| |
I I
| |
| |
I |
| |
| I
| I
| |
I I
| |
| |
I |
| |
| I
| I
| |
I I
| |
| |
I |
| |
| I
| I

e e e e e e . T e e ——— .

|

|

Solve the inequality x2—5x —24 <0 THEBIG :
|

Solve the inequality x*—x —30> 0 l
|

I
I
|
i QUESTION
|
I
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You can plot graphe to find or eolutione) to simubtanecus equations and other
equations. Plot the equations you want to solve and the solution liee where the lines !

Solving Simultaneous EQUAtiONS | = sy i more on srdtuosns spustions -

"'”'|”||Il|III'1I1lIIII|I||||!”|“||||l.

H you want to golve a pair of simultaneous equations with a graph, s just a matter
of plotting them both on a graph and writing down where they cross.

m |. Use the graph t0 the right t0 sohve the

simultanetus equations ¥ = 3x — 3 and = x + 1.

Fead off the x and v values where the two lines intersect.

x=2 p=3 71

|

I

|

|

|

|

I

|

|

I

|

|

|

|

I

|

|

I

|

|

|

|

I

|

|

I

: 2. The graph of ¥ = 4 — X is shown 0 the right
I U=ze the graph to find the solution to 4 —x = x.
|

| Each side of the equation 4 — X = X represents a line.
: Thes=e lines are ¥ = 4 —x and ¥ = x.

: Drraw the line ¥ = X on the graph, then read off
I the x-coordinate where it croses p <4 — x
|
|
I
|
|
I
|
|
|
|
I
|
|
I
|
|
|
|
I
|
|
I
|
|
|

: : i [RRLLLES -2 4 = 3 ;
The sohstion is x = 2. __'-"' 'AJ':'H:_" :‘;::“.;;:;:h":x” = -1 \

crmis, both sides of the equaton
- wLmlluuhml.mnr'

-'ul||||r11|l|.l|||||l.|.'|1n.|l."

| Solving Quadratic Equations

@ Use the graph of y = 2x7 — 3x (on the right) o
find both roots of the equation 2x* — 3x = O,
The lefi-hand side of the equation Ix'-3x=0

represents the curve ¥ = 2x° — 3x, and the nght-hand
sde represents the line ¥ = O (the X-auis).

Read off the x-values where the curve crosses the T-aws

— these are the solubions or ropls. ST

%ﬂ‘lﬂ.mhn i =
The roots are X = O and x = 15 - hm'*_.d,,.[mEr-
:II||-||11r||.-||,||,_,,””;

Use the graphs to solve the simultaneous equations

I

[

[

|

: 6x+2y-9=0
| y=2x-3.
I

I

{

[

|

{
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Harder Ghaphs.

R TR TN TR RN R ININ TIPS
= Mote that x' mast be the =

E hﬂhﬁ].mlﬂﬂil!m '_

. -

Graphe come in all sorte of shapes, sizes and wiggles — hera are the first of 7 more fypes you need to know:

' x* Graphs: y =ax® + bx? + cx +d | (v. c and d can be 0)

All 5 graphe (slso known se cubic graphe) have s wiggle in #he middle — sometimes iH's a flat wiggle,
sometimes i'e more pronounced. - graphe shvsys go down from fop left, +%° ones go up from bottom leff.

-
"I'IIlfIlIIIIIIHIIF'"IllIll" E] ]

- / I_Jxﬂ+:ixa-m|

=7

m Chvaw the graph of y = x* + 4x7 for values of X Between —4 and +2. 1

Start by making a x 4| ==

=

(s ]

 Circles: x* +y? =r'|@

1} Find the gradient of the kna

from the ovigin o (&, —6). Gradient -
Thiz ie & radiue of the circle.

2] A tangent meete 8 radiue st 00",

WMW[‘MWMM—

3] Find the equation of the fangent ,/"/

by subsfituting (£, -6 into Yy = mx + c.

Lakde of values. y=x'+4r' (O] 9| 8

x' + y* = 25 ie a circle with centre (0, D).
r? = 2L, eo the radius, r, iz E.

x* + y* = 100 k= a circle with centre (0, 0).
2 = 1), eo the radiue, r, iz 10

m Find the equation of the tangent to X7 + §° = 100 at the point (8, —6). r‘é:;..,

3

o]

Flot the points and join them with a lovely smooth curve.
[T use your ruler — that would be a trifle dait

Changeiny —g—0  —3
Changeinx ~ B—0 4
Grafient _ 1 _ 1 4
= ~m ) 3

“x

lmnmlmhgmw //thﬂﬂmt

yemr+c=s(6) - 38 e

2

- Z

The equation of a circle C, with centre O, is:
X2 +y2=225
(a) Find the coordinates of the centre O.
| (b) Find the radius of C.
| (c) Show the point (9, 12) lies on C.

THE BIG
OIIESTI(IN

STT=PYT +18=1¢CT +¢6
ST
(00)
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| k* Graphs: y=k*ory=k™ | lsciampma-.mm;,@

ar

1) These ‘exponentisl’ graphs are abweys above the x-axis,
and ahways go through the point (0, 1).

2} Wk =1 and the power is +ve, the graph curves upwerds.

=2 % @) Ifkis behween O and | OR tha power ke negative,

then the r‘ﬂ‘l is flipped horizontally.
P e X T Tmh-!'?'«"

W This graph shows how the aumber of vietims of an alien virus

(M) increases in a science fiction film. The equation of the
graph is N = fg', where tis the number af days into the film.
fand g are positive constants. Find the values of f and g 1920)

L T
- I|-|.II||||...|.. g
= g =1, w5 you i Bd [ =

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
When | = 200 50 substitute f'__.--' ApbERaf vt iiynnnt i :
these values into the equabion 300=f""= 30=f=1 = =30 o it |
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Subskitule in L= 3 B = 1920 M= 305" = 1920 = 3Dg.:
g= LG = a= o4

Theze are all the same basic shape,
except the negative ones are in
opposite quadrants to the poaifive
ones (as shown). The two hehes
of the graph don't touch. The graphs
don't exist for x = 0.
They're all symmetricsl about
the lines y = x and Yy = —x.

rou gt thes type of graph with
irerse proportion — see pG3j

Match each graph to the correct equation

1

QUESTION

y =X~ isgraph A
y= xq isgraph ........ I
Graph C Graph D I
|
y= i graph ........ :
|
- 1 |
y=— is graph ......... |

X

2‘a‘a’v
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Before you leave thi= page, you should be shle to close your eyes and pictura these three graphs in your
head, propery Ishelled and everything. I you can't, you need 4o learn therm more. I'm not kidding.

_ Sine ‘Waves’and Cos ‘Buckets’ |@

1) “uuuhﬁjrgdmﬁﬂnsins&dmpplw Y=SINX
hbdardwd—ihagfurlhbmwmbﬂm &
ylimite of exactly +1and . M

2) The only differsnce i= that he y i :
wkw 36 TG i Lo 0 1 o ]
compared o the cos graph. <

3) For 0 — 360", the chapes you pet are
a Bine Wave' (one peak, one rough) 5
and a Coe "Bucket' (starte at the top, _ Cos ‘bucket” ™./
dipe, and finkchee ot the fop). \ A\ /
4) 8in and cos repeat every 360°. + +

The key fo the e Wo B B [[3) T
o first draw the 0F — 360" eycle of sither
Hhe Qe "WAVE' or the Cosz "BUCKET' and
then you can repeat it forever in both directions se shown above.

Tan x can be Any Value at all | @
tan x ke differendt from sin x or coe x — i poes between —= and +ea.
Tan x repeate every 1807

[T =]

tan x ie undefined &t +90°, £270°,...

RO N IR AR IR RIS AP
= A you approach one of these
__ un&ﬁmdpﬂlﬁﬁmﬂukﬁ, =
= tam x just shooks up o fr
Ty

Mt ke
- k'r'uuap-prna:hﬁ-mlhi m
= right, it drops o
eI T T I i

1an x goes from —= to +so every 180°

8o it repests every 180° and takes every
possible value in each 180° interval.

AN P by,
The graph never ever thase
lines. But it does get infinitdy

e, i you ser what | mean.
|.|||.|r|rr|uu||||||r1ruu'-"

S

The easiest way to skeich any of theee graphe ie to plot the importand poinde which happen every 90°
(e.g. —le0r, 007, 07, 007, ledr, Z70°, 360°, AS0°, 540°...) and then just join the dofe up.

e e e

Here are three graphs for 27005 X 360o

(@) Which graphis y = sin(x)?
(b) Which graphis y = cos(x)?

(c) Which graphis y =ran(x)?

l |
| THE BIG W
| Graph 1 Graph 2 Graph 3 QUESTIUH |
| v y Y l
: 2 2 2 |
: 1 1 1 :
1 |
| ¢ o 90" 180" 270" 360" Xx 0 o* 90° 180° 270° 360" x 0 o° 90° 180" 270° 360° X :
: -1 =1 5 | |

I
: 3 _ 2 I > |
1 |
I I
1 |
I I
| I
1 |
I I

I
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delwimg Equations usimg Shaphs

Plot the equations you want to eolve and the solution liee where the linee infereact.

: Plot Both Graphs and See Where They Cross |

m By plotting the graphs, sobe the simultaneous

equations X + F = 16 and y = 2x + 1.

1) DEAW BOTH GERAPHS.
X+ P = 16 is the equation of a circle
with ceftre ﬂD.. [}] and radius 4 [sm: p.-49:|.
Use a pair of compasses t0 draw it accurately.

2

The straight liie crosses the circle at bwd points.
Reading the X and ¥ walies of these points gives
the solutions x =14, p =38 and x = -22, y - -34
{all to 1 decimal place).

' Using Graphs to Solve Harder Equations |

m [. The graph of y = sinx iz shown 0 the right

Use the graph to estimate the solutions
to sinx = OF between —1807° and 1807

Diraw the line y < .7 on the graph,
then read off where it crosses sinx.

The solutions are X = 45% and x = 135"

L. The graph of ¥ = 23 — 3x is shown on the right. @) v atr
a) Use the graph to estimate both solutions to 22 — 3x = 7. \ pell
2x" — 3x = T s what you get when you put ¥ = 7 into the equation: N 5 /
1) Dwaw aline at y = 7. " - :
i LR TLEEL] -
2) Read the r-values where the curve coosses this line. = I&#Lﬁltqm@w - - :1. = }! :;
The solutions are around x = —13 and x = 27. '1.ﬁﬁlhfl%li—' b e 13 b 2.7

b) Find the equation of the line you would need to draw on the graph to sohe 2" — Sx+1 =0

'I'I-ui:.i:aI:itru.ul‘.y—lluetrick'nlurzarrangeﬂ-.ea'ru-enaiuaﬁun1:.'"—5:l1—L:l
50 that you have 2x' — 3x (the graph) on one side.
¥ -Sx+1=0 The sides of this equalion represent the
. ] b graphs p = 3¢ — 3w and y = 2o -1
Adding 2x — 1 to both sides 1#-3;--1:-1——-—-_;_nmrgﬂ.ﬁ.~mﬁ,a;, e
So the line needed is ¥ = 20— 1. 5, will give the salstions to T’ — 5241 -0

T R R g

x'\-'""""'fl’-'Irlll1l_|I|r|||r|1|'|||||.-__

IRIEE

IHere is the graph of y = sin(x) for 0°< x <360°
Y
1

HE BIG
uTuE§IIIIN

/ \
%0° 1 270° 360 X
f
\ /
- \/
One solution of sin(z") = —0.5 is =z = 210°
(a) Find another solutionof Sin(z”) = —0.5 for 0°< x < 360°

(b) Find the solutionsof  sin(z°) = 0.5  for 0'<x <360
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Tharusfermatiors ef Ghophus.

— —— i — e — —

Don't ba put off by function notation invobving flx). | doeen’t mean anything complicated, #'e juet a fancy way :
of eaying "an expreesion in x". In other worde "y = f{x)" just meane "y = some totally mundane expression
im x, which we won't tall you, we'll just call # f{x) inetead to zea how many of you get in & flap sbout B".

CAEETEIUE T PELRERE 0 a,
= rou must desoribe this as

Translations on the y-axis: y=1f(x) +a G‘D 2 tcandation’in the eam
- don't j “dide”.

This In whore the whals graph ie glid up o dom The y-axie, srd I achisved TR rer et
by eimply adding a nurmber orto the end of the equation: y = flx) + a.

m To the right is the graph of y = f{x).

Write down the coordinates of the minimum
point of the graph with equation y = f{x] + 5.

will
e

The minimurn point of ¥ < fix} has coordinates {2, 2).
¥ =Hx} + 3 i the same shape graph, trarslated 5 units upwards.
So the minimum point of ¥ < f{x) + 5 s at (2, 7).

Fygn

|

|

| |
| |
| |
| |
| |
| |
I |
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
| |
| |
| |
| |
| | Translations on the x-axis: y = f(x-a) ‘@ |
: I'Fisiewfm-lhaurlu:l-ag-q:hE:Iidaeh:u+haH+mrLEﬂs|dHnridlmpmewfmwumplms'§'mwgﬂumin:
| the equation with 'x — a'. Thess are fricky because they go "the wrong way'. 1§ you want o go from y = fx) |
| to y = flx - a) you muet move the whole graph a diztance 'a" in the poeitive x-direction — (and vice verea). |
| |
| |
| |
I |
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
| |
| |
| |

m The graph § = sinx is shown below, for —360° < x = 360,
a) Sketch the graph of sin (x — &0)°. & e
¥=sinfx — 60)" sy = sinx . =+ . 5
transkated 60 in the positive T-direction. o Qs .- "~~
.F-.:i BE i g .-; o il Lo
B i L1 B 5

b} Give the coordinates of a point where Mo
F = sin{x — 60)° crosses the y-axis.

y= SiNX crisses the X-axis at ﬂD.. D],
s0 F = sin{x — &0 will cross at (607, O)

Reflections: y = —f(x) and y = f(-x) @

y = —f{x) ke tha reflaction
in the x-ede of y = fix).

y = f{—) ke the reflection
x o the y-mde of y = fix).

| Here is the graph of y = f(x)
The point P(4, 1) is a point on the graph.

Y

N\

y = f(x)

What are the coordinates of the new position of P when the graph y = f(x) is
transformed to the graph of

(@) y=-f(x)
(b) y=1(x) +4
(c) y="f(-x)

|
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
} P(4, 1) |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
I (d) y=f(x+5) |
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Now and then, graphs mean something more interesting than Juet iy = o + 4= - Bx + 4...

 Graphs Can Show Billing Structures

Many bille are made up of fwo charges — a fixed charge and a cost per unit. E.g. You might pay
£1l each month for your phone line, and then be charged 3p for each minute of calle you make.

m This graph shows how a broadband bill is calculated.

..... h" rewws Pe ...i_.._ rreed reews srwwd beawr _.._;"I
a) How many gigabytes (GB) of Internet usage ] | |
are included in the basic monthly cost? //1',

18 GB [1he first seckion of the graph = horzortal “You're charged E
£24 even f you don' use the Internet dunng the month. 3
If's anly after you've used 18 G3H that the bil starts rising. %

b} What is the cost for cach additional gigabryte iH [
{to the nearest 1p)? ] : L/_/IB GB
Gradient of doped section = cost per GB i M e e e T e i i e
vertical change 1 Irtenet Lliage (GE]
horizontal change 79 — EQ3789. per GB
Mo matter what the giaph, the gadient i abvays
T the pa unit PEE the waxs unt (see p57). =
Artrturfepmatoepeerveealetandbppeebennnnenn

: Graphs Can Show Changes with Time | @

w Four different-shaped glasses containing juice
are shown on the right. The juice is siphoned
out of each glass at a constant rate.

Each graph below shows how the height of juice in one glass changes.
Match each graph to the correct glass.

I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I TDthnnca.rest1pt|‘-i:isEC'58 repbpBppeniatann el bfgpaiaon o lplepn Vi e |
I = |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |

5 5 5 3
b I T T
'I'-l-l Time Timar Tima:
Glass C Glas= B Glass T Glass A

Glass C has straight Glas B & narrowest Glas D & narrowest in Glass At narrowest

sicles, 50 the juice at the tog, so the the mididlz, so the height al the botiom, so the

height falls steadily. juice height falls will Bl fastest in the beight will fall fzstest

[astest at first. migddle part of the graph. at the end of the graph.
| Simon has a plant that should grow at the same rate every week. I
| After 3 weeks, Simon starts using plant food that increases the rate of growth. :
: The graph below shows the height of the plant over the first 6 weeks. I
| e |
| i THE BIG
| ol i s QUESTION
| 50 |
| |
| |
| 40 I
IHeigh'r,cm |
| |
| |
| |
| 10 '
| |
| : | [
0 |

: o 1 2 3 4 5 6 :
| Time (T weeks) |
| By how many more centimetres each week does the plant grow after giving it the |
| plant food? JI
-————_——_—e—_—ee—_—_ee—_ e e e e e e e e e e e, e e, e, e, e — —————
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—_—_———— -

Ah, what could be better than some nice DT granhe? MK, g0 a elap-up meal with Hugh Jackman might be

better. Unfortunately thie section ien't called Te he Btars’ eo & DT graph will have to do...
Distance-Time Graphs | (5 ==
Hoo
Distance-fime graphe can look a bit awlward st first, but o
they're not too bed once you get your head around them. ano-|
Just remember these 4 important pointe: Boo
1) At any point, GRADIENT — BPEED. oo
2) The STEEPER the graph, the FAGTER i's going. [eq|
8) FLAT S8ECTIONS are whers i is STOPPED. oo
4) K the gradient's nagative, if's COMING BACK. [t

“dfm wm e

m Henry went out for a ride on his bike. After a while he got a puncture

and stopped to fix it This graph shows the first part of Heniry's journiey.

a) 'What time did Henry leave home?

| |
| |
| |
| |
| |
| |
| I
| |
| |
| |
| |
| |
| |
| |
| I
| |
| |
| |
| |
| |
| |
| |
| I
| |
| |
| |
: where the line starts. At 815 = 1#’2: it :
| } AR |
| |
| I
| |
| |
| |
| |
| |
| |
| |
| I
| |
| |
| |
| |
| |
| |
| |
| I
| |
| |
| |
| |
| |
| |
I |

E Lisdal I FEEET RN Il | Il IEEEN EEEEE N Im |
He lel home at the point | R i R
H b) Henry's detance v
- = H from home whe S aa g LR R
b) Hﬂ'v_rfa: did Henry cycle before E 15-: h!,hp:n:‘u n H :” EE 3t 1 ++‘;
ﬂ'!wﬂﬂﬂplm“z ’ 4 FERY I
The horizonial part of the I8 A T
graph is where Henry stopped. 12 ke § P i H 331 pens:
) What was Henry's speed before § ‘ L : ::+ - t'
getting a puncture? F Ti T
Using the speed formula is the i £ ss 25 84 b2t
same as finding the gradient. B ey A EE EiE :
o - distance _ __12km REREEyaadARaEd pAmad namad amaad
=pe time 0.3 hours B o R R REa
_24krn‘f'h n;-l‘ IS EEs SEEES BEEEE Ba S0 + i + 1T 1
ami- eio 1\ %00 ) oo
d} At 230 Henry turns round and . _— ;
cycles home at 24 km/h. "H"'"' vy % hour Hr.m. *a:ﬂd
. enry enry sto
Complete the graph to chow this. home = 845 '3 adr
ou have to work out how long itwill T
take Henry to cycle the 18 km home:
UL NRENRRT TS ) o
. distance _ _18km_ _ '____—‘,..D..n'mam-_t 45 minutes after 930 s 106135, s0
tme = opeed ~ 24km/h - DIEDMETT Gwpudsa S hats the time Heney gets home
OF5 & 60 mins = 45_mins = oserct i Iy = Mow you can complete the graph.
LTI LA
s - - - - -"=-""=-"F""="="-"-"-"-"F"-""-"-"F-"F-"--"-""-"F"-"F"-F"-"F-"F"-"F"-"F¥=-"F¥""="-"¥"F¥"=-""="="-"F"="="—""=""=""="""¥"—"¥="—"="—"¥‘="— =_——m—_—p—_—_—~— = I
| |
| Laura goes for a cycle from her house to the post office, 4km away. THE BIG :
|
| g QUESTION
| (@) How long did it take Laura to cycle . = :
| to the post office? |
I
|
| ) )
i (b) Work out Laura’s speed cycling to 3 :
I the post office. Distmce from |
| home (km) 2 |
I :
| (c) How long did Laura spend at the :
: post office? i |
|
I
| (d) Work out Laura’s speed cycling back ; l
| home. 1:00 1110 11:220 1130 1140 1150 12:00 : y/wizt  (p
. e _mimeofday I suiwoz (9
y/wy9T (9
suw gt (e
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Gradients are great — they fell you sll sorte of stufd, like 'you're scoelersting’, or "you need a spiré level’.
' The Gradient of a Graph Represents the Rate

No mater what the graph may be,
the meaning of the gradient e shwaye simply:

(y-axis UNITS) PER (x-axis UNITS)
Water Flow (Litres) Distunce|metres) No. of people

Bt

gradient = gradient = gmhi:_
/ Litrez PER zec / metrez PER second / People PER minute
(the RATE of fow) (he speed) (#he RATE of Bow of

Time (i smes) Time [in Gens) Tirmee (i mines

Finding the Average Gradient @

You could be acked to find the average gradient between two points on a curve.

m Wicky is growing a sunflower. She records its height 2033

each day and uses this to draw the graph shown.
What is the average growth per day between
days 40 and 802

1} Draw a siraight line connecting the points. i B

wight [ow]

2] Find the gradient of the straight ine 40

changeiny 200 -100 _ 100 o o 4 &3 8o

Gradient = hange in x B0 — 40 a0 - 2.5 cm per day ome

Estimating the Rate af a Given Point @

To ectimate the rate &t a single poind on a curve, draw a fangent that touches the curve at
that point. The gradient of the tangent & the came ae the rete at the chosen point.

Dran plots a graph to show the distance
he travelled during a bike race.

Estimate Dian’s speed after 40 minutes. 3
1) Dwaw a ek b the cumee at 40 minwtes. ;
2) Find the gradient of the straight line. =

. changein ¥ 1410 4 . .
Gradient = hange n x %540 ~ 15 miles per minute

= 16 miles per hour

a) On the sunflower height graph, estimate the rate of growth on day 20.
b) On the cycling graph, calculate the average speed between 25 and 40 minutes.

38| Page
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Velocitry Tume Graphs

Velocity ke speed messured in a particulsr direction. So two objects with veloctties of 20 m/e and 20 m/s are
moving at the same speed but in oppoeite directione. For the purpose of these graphe, velocty is just speed.

Velocity-Time Graphs |(H) v

1) At any point, GRADIENT = ACCELERATION.
E}MEMIMML

# ELAY GECTIONS we

The unite of sccalerstion equal the velociy unite per fime unite.
For velociy in mf's and time in seconds the unite of scceleration
are mys per & — this is writhen as my/s"

SRR R TR 5§ 5 10 B D0 95 a0

© Be careful not bo get the velocity and ditance time = Tiemsis 2]
= araphs mived wp — alsays cherk the awrs. =

N I T

 Estimating the Area Under a Curve | @)

i |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
|
I H'e easy to find the area under a velocthy-time graph ¥ #'s made up of straight lines — :
: jJuet eplit i up into triangles, rectangles and frapezivme and uee the area formulss (eee p.82). |
|
I To estimate the area under a curved graph, divide the area under the graph approximately into frapaziums, I
} then find the area of each trapezium and add them sll together. |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |

@ Welocily 45

The red graph shows part of Rudolph the (mfs) 40
super-rabbit’s moming run. Estimate the 35 f
distance he ran during the 24 seconds shown. 0 i !
i
1) Divide the srea under the graph info 25 e ! i
irapeziume of equal width. 20 : : I; Q :
2) Find the area of each ueing 13 i R
= gwerape of parsllel sides = distance between: H;‘ ! E [ :
1 o | I 1 1
Avea of trap. 1= < (10 + 40) x 6 =150 (3] [5 12 18 24 Time
{s)
Al!aﬂftrap_i-%#i#ﬂ*gﬁ]_gﬁ=225 3] Add to get the total area:
- Total area = 150 + 225 + 195 + 105 = 675
Area of trap. 3 = == (354 30) =6 =135 50 Rudolph ran about 675 m in total.
1 h||-|||||1||||||I|l||||1|||||":'lrr
Area of trap. 4 = 5= (30D + 5} =6 =105 “fou could s the bo esbreate the =
£a ap 7 E ) o ,mdmdrl]u -
- L.-I..ﬂ_-iul-llll’[b}'&" I'._;

r.-,|“|||||||||1||I|JIIIII""

You can find the gverage acceleration by finding the gradient between two points on a velocky-time curve,
or estimate the accelerstion st a gpecific point by drawing a tangent to the curve (sea next paga).

Calculate the total distance travelled in the velocity-time graph
| at the top of this page.

wgz 900t
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I'mi not going to lie — proof questions can look a bit terrifying. But there are a couple of tricks you can use
that malkes them a bit lees ecary.

Prove Statements are True or False

1) The most efrsightforssrd proofs are ones where you're given a statement and ssked F #'e true or falze.
2) To ehow that #'s falze, all you heve to do i find ope exampls that doeen't work.

3) Bhowing that something ke frus ie a bit trickier — you might have to do a bit of rearranging
to show that two things are equal, or show that one thing ie a multiple of a certain number.

m Find an example to show that the statement below is not correct.
“The difference between two prime numbers is always even.”

3 |,'|.|FFJF||'|||||'||f|||||.|.||||||||rrr||.|||||i.__
2 and 3 are both prime, so try them: = s ey 1 find 2 example fox this one bt
3 — 2 =3, which is odd — =0 the statement is not correct. = sometimes you might have to ey 3 few diferent

EINENIE

numbess 10 find 3 pair that doesn’t work.
R T L T L R TR E LN IR AT

Prove that (n + 3)* — (n — 2)7 = 5(2n + 1).
Take one side of the equation and play about with it = i the jdentity eymbol.

until you get the other side and meane that two fhings

LHS: (n+3F —(n— 2P =’ + 60 + 9 — (0" — 4n + 4) are identically equal to each
' — other. Ioa+b=b+ais

SEnf+6n+3—n+4n-4 true for gl values of a and b
=5[2n +1) = RHSJ only true for certsin valuss).

_.,IIIrFI|_|1II|||I|rr|IjII'|III|'J|"I’Ir|:.
- See p28 for 2 reminder on factorising.
Trpbprpnpadan g bt ippena e e b ™

Show that One Thing is a Multiple of Another

1) To ehow that one thing is a multiple of a particular number (let's say 5), you need to rearrangs
the thing you're given to get it into the form 5 = a whole number, which meane ' a mulfiple of 5.
2) W# can't be writhen as & * a whole number, then i#'s not a multiple of 5.

m a=3{b+9) +5(b—2)+3
Show that a is a multiple of 4 for any whole number value of b.

a=3(b+9) +5b-2)+3

= _ - I ] 1 1 [0 Bgli Iz

Ib+2T+5-10+3 E:l:rfand.the brackets_. él ”::bTE-Ii; ;Lh;l 1 "I" =
= 8b +20 ~ simplify... = pecause b s 3 whole number, =
= 4{2b + 3) ———— _ aitd Eactorize. U PRl g ipg g g

a can be writken as 4 = something (where the something is 2b + 5)
=0 it is a multiple of 4.

3) We always a good idea to keep in mind what you're siming for — hera, you're trying to write the
expreseion for a as "4 < a whole pumber’, so you'll need to take out & factor of 4 &t some point.

I I
I |
| I
I I
| |
| I
I |
| |
I I
I |
| I
I I
| |
| I
I |
| |
I I
I |
| I
I I
| |
| I
I |
| |
I I
I |
| I
I I
| |
| I
| =10n +5 {unkiks 8h equatich, which iz |
| |
I I
I |
| I
I I
| |
| I
I |
| |
I I
I |
| I
I I
| |
| I
I |
| |
I I
I |
| I
I I
| |
| I
I |
| |
I I
I |
| I
I I
| |

The first two terms of a fibonacci sequence are a and b.

a) Show the 4th term of the sequence is a+2b
b) Prove that the sum of the first 10 terms is equal to 11 times the 7th term.

L R
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I'm not going to lie — proof guestions can look a bit terrifying. There are all zorfs of thinge you could be acked
to prove — I'll etart with eome algebraic proofe on thie page, then move on to wild and wonderful topice.

' Show Things Are Odd, Even or Multiples by Rearranging |

ngmgaitlirhd. Mﬂﬂ{wwuﬂlfﬂd*ﬂhﬂ— AARELTTLUER R R LT R L LR RRE NN T,

they'l come handy when irying 4o prove things. = This can ke ectendad 1o multiples of
hm“d y:l.l'lﬂ to .- other numbers too  — £ bo prove that

*  Any even rumber can be written 88 On — e 2 = something. — m;iil;mﬁ:'ﬂfiﬁr“
+  Any odd number can be written as 2n + | — e 2 = something + 1. '*r,..'.l.‘.’f....":..".f'f.'...fﬂ?.::‘i'mf'
+ Conescutive numbere can be writen a2 n, 0 + 1. o+ 7 ete. — you can apply this

by e CoNseCUtive even numbers 00 (they'd be written &= 2n, 2no+ 2, 2n + 4).

{In all of thees etatementz, n ie just any infeger.)

+  The sum, difference and product of integers fs slways an infager.

m Prove that the sum of any three odd numbers is odd e 7 "hal you're trging bo, e hare
= chow that the sum of fhees

Take three odd numbers: oid rumbarg pan be writhen mx
2a+1, 20 +1and 2c +1 2 x ieger] + 1.
[they don't have to be consecutive)

Add them together ,_:L'\-"'Illllllrl.l||.¢||||..b

I

|

|

I

|

|

I

|

I

|

|

I

|

|

I

|

I

|

|

I

|

|

I

|

I

|

|

: 1..+1+2h+1+2:+1-1a+zh+zc+1+1-__;*';-ﬂ?vuqyrw.rm;
| =Ma+b+rc+rl)+1 7’r“ﬁ|||+|‘r||::ﬂ:‘:1:i”1f
I = 2n + 1 whiere i is an integer (a + b+ c + 1)
: S0 the sum of any three odd numbers is odd

|
|
I
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|

Prowe that (n + 3)° — [n — 2 = 5{Zn + 1). is the idanti
Take one side of the equation and play about with it . and maares that fwo things
until you get the ather side: ore idenfically equal fo aach
- - - - other. Boo+b=b +ais
LHS: (n+ 3 —(n—2F =n" 4 6n+ 2 — [n" —4n + 4) trua for ol vokues of o and b
=nfron+3F—n +4n —4 {mﬂmm—nqndinn,mh'nhin
=100+ 5 only true for certain volues).
= 5@n + 1) = RHSV/

Disprove Things by Finding a Counter Example |

i you're acked to prove a etatement jzn't true, all you have to do i find one exampls
that the staterment doesn't work for — thie i known as disproof by counter exampls.

Just keep trying pairs of consecutive square numbers (g, 19 and 24) until you find one that doesnt work:

1 and 4 — difference = 3 {a prime number) Vous donrt have

4 and 9 — difference = 5 [a prime Aumber) OF examples ﬁ;ﬁ 'If\r:lgh Fu-ntl
9 and 16 — difference = 7 (a prime number) wrong straighlaway _Tm:‘:_‘:h;‘
16 and 25 — differefice = 9 (WOT a prime number) so0 Ross is wnong. wiraight ts 16 and 25,

THEBIG

Prove the following QUES_“B“

(@) (n+4)?>—(n+2) isalwaysa multiple of 4 for all positive integer values of n.

(b) Prove the product of two even consecutive numbers is always a multiple of 4.

(c) The difference between the squares of any two consecutive integers is equal to the sum of
the two integers.

T+U+U=T+UZ=U-TH+UZ+U (D
(T+U)p=v+uy (d
(e+u)p=cr+upy (e
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Thare's no est method for proof questions — you hawe o think about all the thinge you're fold in the question
(or that you know from other areas of mathe) and jiggle them arownd undil you've come up with a proof.

' Proofs Will Test You On Other Areas of Maths
You could get acked just about amything in a proof queetion, from power lawe...

Shiw that the differefice between 10" and 67 is a multiple of 2.
10" — & = (10 = 10Y) — (6 = &°7)
=2 x5x10") — (2 =3 = &) = 2[5 = 10") — (3 = 6]
which can be written as 2x where x = [[5 = 10"} — (3 = &"]] 50 is a multiple of 2.

<. to questione on mean, median, mode or rangs (eee p.l6)...

m The range of a set of positive numbers is 5. Each aumber in the et is

doubled. Show that the range of the new set of numbers also doubles.

Let the smallest walue in the first set of numbers be n.

Then the largest value in this set is n + 5 (as the rafige for this set is 5).
When the numbers are doubled, the smallest value in the new set is Zn
and the largest value i= 2(n + 5) = Zn + 10.

To find the new range, subtract the smallest value from the largest

In+ 10 — 2n = 10 = 2 = 5, which i double the original range.

«xe 0r ones where you have to uee pequslities (see p.33-34)...

m Elfie says, “If x > , then & > J™*. Is she correct?

Explain your answer. .
Try some dilerent values for x and y- B e
Xx=2 y=lLx>yandx’=4>1=p = rounter mample - seR previows page. —
I‘S._P‘::I 3‘_}'.!.I"Id.'l'a"-25 }4__).? SERRVAIQN L VR g Lg%

At first glance, Ellie seems to be correct. BUT. x= 1, p=—Zx > pbut ' =1 < 4 =y,
=0 Ellie is wrong as the statement does not hold for all values of x and p.

wue OF BWeN geometric proofs (eee section 5 for more on geometry).

Prove that the sum of the exterior angles of a triangle is 360°.
First sketch a triangle with angles 3, b and ¢
Then the exterior angles are
1807 — a, 180™ — b and 180" — c

50 their sum i

(180" — a) + (180° — b) + (180" — )

= 360"

The diagram shows a cone and a hemisphere.

Xz =9
The hemisphere has base radius x cm.
The cone has base radius x cm and perpendicular height h cm. X7 =YX

The volume of the cone is equal to the volume of the hemisphere. eXUZ =Y XU

Show that & = 2x

T+ XUZ =Yy, xu=
¥
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Unfortunately, fractione aren’t limied to numbere — you can get alpebraic fractione too.
Fortunately, everything you learmt shout fractione on p.5-6 unh@!hd&aﬁhmmﬂ.

Simplifying Algebraic Fractions |

individually and cancel s much 2e you can. You might have to factories first (eee pages 19 and 25-26).

; Wyt 16
m L. Slwlﬂﬁr 2 5'"?“_!’1-2.,.—

#1 on the top and bottom }‘r- . using MO0

“x on the top and bottom _fzg=32x_ "'"“"MEX—‘*]:r—Jr

to leve 1« on the top M ¥ /{/{I—EW x—2

¥ on the top and bottom : . .

to leave ¥ omn the bottom rT the quadratic Then r'T'Dd H':]m
ain bottom factor of (r +

' Multiplying/Dividing Algebraic Fractions @

1) To multiphy two frectione, just multiply tope and bottome zeparataly.
2) To divide, turn the eecond fraction upside down then muktiply.

' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
: |

|
' |
: Simplify xax—12  xi-3x :
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |

Turn the second fraction q:ns'u:ledmm Factonse and cancel Mdhpl'rtnpum‘dlmhm

— ,
x—4 . Ferd x4 ‘;x —3c leex-2) wp—3"%_2 x xx-3)
Yrx_17 o _3r xax_12  x+4 " (xrdie—=)  2xezr xt4 T I(x+4)

H\:LIFI'I1IIIIIIIIII.I.I'|I'|IIln:l,.
= For the common denominaton, =

' Adding/Subtracting Algebraic Fractions @ i somating both

denominatom divide inbo

s

mﬂlmhaH}mmmH: F "fllllllll.ll;l!llllllll W
1) Work out the commeon denominator (see p.6l==_]| | | 1 1 1 1
2) Multiply fop and bottom of esch frachion by e | et || Fir ey
whatever gives you the common denominsator.
3) Add or subiract the numerstors only. 3x | x+ Nx-2 | xfx + 1)
Common denominator

. 3 1 . .
M Write {x+3) + (x—2) Eﬂ'"ﬂ_ﬁ— 15t fractiors = top & bottom by {x — 2}

. dnd fractson: = top & boktom by [x+ 3)

3 1 Ix—2) (x+3)
(x+3) (x-2) (x+3x-2) (x+3}x-2) Add the numerators
. Id ;_—’hr Ix— 6 . x+3 """"'fau 3
CITYMCN dencimara 5 - 5
e ey (x+3Mx—2) (x+3)x—-2) (x+3Xx-2)
S —
[ |
l |
| ‘ |
:Slmphfy |
|
I |
: y= — 6y |
|
| 8 |
l |
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9 Seven Steps for TRICKY Simultaneous Equations @

mﬁﬂhl‘hmbﬁﬂlqmﬁmﬂmﬂ# Tx+y=1 and 22" —p=3

I. Rearrange the quadratic equation eo that you have the
unknown on He own.  Label the two equstione (1) and ().

T =1 — (1) r=2x — 3 — [P RO IR RN  TRTLTA TP
=L "‘!J . 2” ""l‘imnmﬂtuuumqgﬂh =3

finear equation and substitute =
2. Bubstitute the quadrstic expression irto the other equation. nﬂltlm.n-h;.ndrl.r.u =

Twig!imm lﬂlﬂ“"‘@ .-fru|||||.||.1||u|||||||||.|‘-

Tx+p=1 — (0
= Tx+(2x*-3)=1 — 3 Put the
= T
|3. Rearrange to get a quadratic equation. And guese what... 'fnu'lmg:r!hmml
+Tx—4=0
Zx —1)x+ 4 =

S50 2x-1=0 OR x+4=0
x=05 OR x=-4

ARPRLLIN IR TR L FLPER NIRRT F LR gy
Remember — if it wort Facodss, you cam —
eitheer use the foomula or complete the squase. —
Have 2 book at p27-29 for mose detads. =
R R R A PR RNV RN TR VAR VAR

I

i

| 4. Sick the first vslug back in one of the original squations (pick the sasy one). |
Substitute in x =05 35+y=1, so0 y=1-35=-25
|5. Mhmﬂmhh&hhmﬂh_dﬂuﬂhn[ﬂnmﬂgmw.l
1) Tx+y=1

Substitute in x = —4 28+ y=1 so p=1+28=20

| 6. Gubetitute both psirs of sncwers back into the other original equation 4o check they work. |
@ r=22-3
Substitute inx =05  y=(2 = 025) - 3 =—-25 — jolly good.
Substitute in x = —4: ¥= (2 =18) — 2 = 29 — smashing.

| 7. Write the psire of answers out agsin, desrly. st the botom of your working. |
The two pairs of solutions are:  x=05,y=-25 and x=—4 y=129

The eolutions to eimultanecus equations are actually the coordinates \l_.-l. a9 ! If‘
of the poirts where the graphe of the equations croes — so in this

mrnpla.l-l'ngwhun-l'?x+g=Tlrdﬂh:’—g=3uilmalo-.-‘\\
(0.5, 2.5} and (-4, 20). There's mora on this on p.52.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| l:j:lTx-l-_F=1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

THE BIG
outsnun

(9 “€-) pue (- ‘9)
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T .

-
A fupction takes an input. procesess it and oufputs a value. There are two main waye of writing a function:
fix) = 5x+ 2or f: x—}5x+2 Both of these say "the function f takes a value for x, multiplies # by 5 and

adds 2. Functions can look a bit scary-mathey, but they're juet like squations but with y replaced by f(x].
 Evaluating Functions @

Thie iz aasy — juet shove the numbere into the function and you're away.

fix) =2 —x+7. Finda) f(3) and b) fi—2)
Q) MR- —()+7-9-3+7-13 B) A-2)=(-2)0 —(-2)+T7=-4+2+7=13

Combining Functions @

1) You might get a question with fwo functions, e.g. f{x) and g(x), combined into a single function
(called a pomposite function).

2) Composite functions are written e.g. fg(x]. which means "do g first, then do {'
— you ahways do the function closast to x first.

3) To find a compostte function, rewrite fg(x) as flg(x]). then replace gix)
with the expression i represente and then put this into f.

|

I

I

I

|

|

I

|

|

I

I

I

|

|

I

|

|

I

I

I

|

|

I

|

|

I

I

: Watch out — usually fg(x) = gf{x). Never azeume that they're the eams.
|
| m IFFix) = 2x — 10 and g(x) = =3 fin ) fa(x) and b) gftx)
|
I
I
I
|
|
I
|
|
I
I
I
|
|
I
|
|
I
I
I
|
|
I
|
|
I
I
I
|

a) falx) = flgix)) = fi-F) = 2(-F) - 10 ==« —10
2x —10
2

b aflx) = alfix)}= a2x — 10) = - )-—tx-5) -5-x

Inverse Functions (H
The kwerse of a function f(x) ke another funchion, F(x), which reverzes f{x). Here's the method 4o find H:

1) White out the equation x = flu) < 2 Tl B ot the expression 8,
but with ¥s irstead of ¥'s =

2) Rearrange the equation to make y the subject.
3) Finally, replace y with F{x).

m 12 +x AT g,
IF _T_ﬁm’f-l So ke pow just ieweile =
fx =) ;_-.:'ﬂuﬁ.n:tmuph:n-g

12+
7 Wittoutx=Hfy: x= yﬁm-ﬁzadx.nhf_

TR TR T R T L Tk

2] Raanangelunule_rﬂ-se:ubch Ix=12+F

Freprnha b Pt g ¥

F=3x—12
3} Replace y with Ffx): Fix) = 3x — 12
You can check your anewer by eeeing if I(x) does reverse flx): e.g. f9) = —}'. Hhm=:-12=0

The functions f(;r.') and g(x) are given by the following:

45| Page




