YERR ¢ - RLGEBARIC TECHNIQUES. .

What do Ineedtobe able 11 he_qv_vords
to do? Simpify: grouping and combining simiar terms

| I
| I
Il :
By the end of this unit you shoukd be abke to: | | Subsstitute: replace a variable with a numerical valve |
Form Expressions : : Equivalent: something of equal vale |
Expand and faclorse singe brackels - Coefficient: a number used to muliply a variable I
Form and solve equations | | Product: mutiply terms |
Sol t th bracket: ' ' , .
Rz;fegefr:)talgiumtleg e : : Highest Common Factor (HCF): the biggest factor (or number that multivles to gve a term) :
Form and soke, inequallties | | Inequaity: an inequaity compares who valves showing if one is greater than, less than or I
' equal to another |

| Form expressions For unknown variables, a letter || Directed numbers
| s normally used in s place
| More than — GDD

| Lessthan/ dffference — SUBTROCT

egdmorethint ———» t+4
Blssthank ——» k-8

2 4 X

‘ ~NalhO O DK
3 3x2x |3x4 % 0 0

bx 12 0 E %

|
| | =
| | .
| | > -
: Only similar terms can be grouped together : 4 _
| eg find the perimeter of this shape | o X+4 K+4 A+ 4 Dffferert
|t (Perimeter = length around outside of shape) | e@_a Sandb =4 » | P | alx | Y | a1 | P | 4| representations of
| t+2+l+t+2t+1 —» 6t+2 ||0‘.0‘X01>—5X*5 A5 o+ 12 3(Ax+4) = 6x + 12
| A+ T bra=2A+-5=-3
i_________________ ______________________________________ ===================='I
| Factorise into a single bracket  8x + 4 | Sole equations with brackets 3 (2 + 4) - 30 |
|
| " - [V 2 [ s [ x4 3(2+4) - 30 I
| b+ 4 IAf «— andcg\"amfmt]hgi?;hldwest 1L 30 ( ) Expand the brackets |
I > I I xlx |4 xx|4]x]x]|4 I
| 2+ | 1 |||3|OI|I| b+ 1= 30 I
k X+ |2 =
| I . |
I The two values muttiply together (ko the area) of the rectange : | G [ v -4 -4 ?ﬁf&uj& Lii\%ﬁguéragwr |
| Note | I 30 -« fraction or decimal :
I &+4 = 4(;2><+[) B4 =4x+ Q) |I x. ox = 1§ O
| Th s foctorsed bt the. 11 ] ||5 <] -6 -6 x=3 o, :
| HCF has not beenised 1]
e T |
e | = \r~ ., . T T T T T |
| Simple. Inequaities Form and solve inequaities Qlgebraic constructs .

Expression
0 sentence with a minmum of two numbers and|
one. maths operation

! i
< kess than < Less than or 1 Two more than treble my
equal to e rumber s greater than |

> More. than > More. than or I
th - th Il Find the possible range. of vales

Il v v2e37 )
The biggest the valve can be is 18 1] 3x3+d=ll 0x3+d-32 g areaof arectonge O =bxh

______________ T T |

©

1L

1L

| L

| L
: | : |
| equal to I : | Equation :
: x <10 Il om s % 0 — | |: 0 statement that two things are equal I
Say this out lovd Il I I
| \_"x s a vale less than (0° Il 3¢ >l L Tem I
I 0 1 SO'V@ (| 0 single number or variable |

>X

: et 0 Say ths ot oud ” (o : : Identity :
| represent the same 10 more than the vale 1 (>3 11 On equation where both sides have variables |
| valves Il Check I : that cause the same answer includes = I
| x+a<a0 I I Formula '
I e+ 2 bss th o 20 1 This would suggest any value bigaer than 3 satisfies the | | |
| Xmimlge s than or equatto statement ||Q rule written with all mathematical symbols I
| ¥ I



VEAR € - ALGEBRAIC TECHNIQUES. .

@nhisto_maths

I

I
| todo? 1
| By the end of this unit you should be able to:
I« Gererdte a sequence from term to term I
| or position to term rules :
: *  Recogpise artthmetic sequences and find I
I the nth term |
| Recognise geometric sequences and I
| other sequences that arise |
I | | number

P — — — — — — — — — — — — — — — — — — — — — —

| Linear and Non Linear Sequences

| Linear Sequerces — increase by addtion or subtraction and the same. amount each time

| Non-inear Sequences — do not increase by a constant amount — quadratic, geometric

| and Fibonacci
Do not plot as straight ines when modeled graphicaly

The dfferences between terms can be found by addition, subtraction, muttiplcation or
diision

Fibonacei Sequence — look out for this tupe of sequerce

ol 12 358

Sequence: items or numbers put in a pre-decided order

Term: a single number or variable

| Posttion: the place something is located

Linear: the dfference between terms increases or decreases (+ or -
Non-inear: the difference between terms increases or decreases in different amounts, or by x or +
Difference: the. gap between two terms

Orithmetic: a sequence where the difference between the terms is constant

Geometric: a sequence where each term is found by muttiplying the previous ore by a fixed non zero

Seq,uences

) by a constant valve each time

equence in a table and graphicaly
Posttion: the place in the sequence
™S 3
] The termin
| | | position 3
has 7 squares’
3 5

I

I

I

I

I

I

I

7 I

Term: the number or varidble f |
(the number of squares in each image) I
I

I

I

I

I

I

I

I

\ natabe | position | 1 | 2 | 3 :E Z t
Each term is the sum of the previous two terms / LI\_ Term 3|5 |7 § al ) !
y, g,
- CTTTTTTTTTTTTTT/T oadived
| { ) a ! o1 2 3
SCQU@YY}CS rom alo;ebmlc rUles Ths s susstion Because the terms incredse by the same addition each time this Pasition
3n+7 3n2 +7 is Inear — ds seen in the graph
—_—— e e —— —
/ AN T T T T T T T T T T T T e e e -
; Msconceptions and comparisons
This wil be inear - note the single This s not Inear os there s a Complex a|0ﬂb(al0 rules I
power of n The valves increase at a powier for n
constant rate 27’1’2 (gn)l

I
I
I
I
I
I
I
Substitute the number of the term you are looking for
: Jn - 5 in place of
€9
: Mterm=2()-5--3
I
I
I
I
I
I
I
I
l

Mterm =2 () -5 = -|
100" term = 2 (100)— 5 = 195

Checking for a term in a sequence Fom on equation
ks 201in the sequence 3n — 47

~ 3n-4-20I

o Term to check

Olgebraic ru\e
Soling this wil find the position of the term in the sequence
ONLY an integer solution can be in the sequence
Finding the alaebraic rule

Thssthed 4 8 I;z |6 20..“

times table
4n R

7 ” |5 M 22 <+— (differerce —but s 3 more than
the original sequerce

4n+ 3

—

|
|
|
|
|
|
| This has the same constant
|
|
|
|
|

2 times whatever n squared is A times n then square the answer

I
|
|
I
I
|
I
| ¢
|
I
I
|
I
|
|
I

€9

Mtem=-2x B=2 Piem - (2x | -
lterm = Ax 2= § = Eﬁrm ;
100t term = 2 x100%= 2000 100" term = (2 x100 = 40000

€9

Mterm=1([+5) - You don't need to

n (n * ) Xterm=2(2+5) - expond the
100" term = 100 (100 + 5) = 10500] ~ expression

|
|
|
|
|
|
|
=(Ax A= 16 :
|
|
|
|
|
|
|

|

|

|

I

I

This is the comparison |
(difference) between the :
|

I

I

I

This is the constant
dfference between the terms
in the sequence

origihal and new sequence




| T
| Oddition/ Subtraction with indices
: Coeﬂc'ﬁnt igwer -
ach square
I ij +ixj -5 ) DD% represerts x* and
Term  Term O edch cube
- -, 00 represents x*
Expression
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What do | need to be able
to do?

By the end of this unit you should be able to:

Multiply expressions with indices
Diide expressions with indices

Binow the. addition law for indices
tinow the subtraction law for indices

S
Product: Muttiply

Only similar terms can be. simplfied
If they have different powers, they
are nlke terms

Divide expressions with indices

24 AXA X AxX 3 A

. ., —

36 Ax3xAx5 5

Hadbt  _ Fxaxaxaxbxbl o

bab@—’.5x5xaxbxbxbxbxbxb 3b*

Cross carceling factors shows cancels the expression

23 017 2 This expression cannot. be. divided
220 Y (carcelled down) because there are

5db no common factors or similar terms

Indices

I I
: I I
| : Base: The number that gets muttipled by a power :
| | Power: The exponent — or the number that telks you how many times to use the number in multipleation |
000/ Subtract expressions with indces : | Exporent: The power — or the rumber that tels you how many times to use the number in muttivication |
| | Indces: The power or the exponent |
| | Coefficient: The rumber used to muttiply a variable |
: : impify: To reduce a power to its lowest term :

| I

——— — — — — — — — — — — — — — — — — — — — — —

| |
| |
l |
I 4b x 3a 5tx At I
: =4xbx3xa =5xtxdxt |
| =4x3xbxa =Dxaxtxt :
I = Qab = 4514 |
l |
' |
' |
| b* x 3p? I
| =2xbxbxbxbx3xbxb Trere aeoflen |
_ misconceptions with ths |
| =Ax3xbxbxbxbxbxb cakulation but bregk down |
: = obb the poviers |
P
I o ete a1 . T T 1
| Oddition/ Subtraction laws for indices
|
! 3y 3 — 37
1=(3x3x3x3x3)x(3x3)
I , .

The base. number is dll the same so the terms

can be. simplfied
Oddition law for indices

al’ﬂxaﬂ:am*n

Ptz — 33

I
I
I
I
I
|
I
I
I
I
I
| 3x3x5xBxB _, 35 _, 3°
I
I
I
I
|
I
I
I
I
|

3x3 30 |

Subtraction law for indices

am+an=am'ﬂ
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— Fractions & Percentages

* Increase or decrease using multipliers
* Express an amount as a percertage
*  find percentage change

Growth: to increase/ to grow
Integer: whole number, can be posttive, neggtive or zero
Invest: use money with the goal of it increasing in valve. over time. (Usualy in a bank)

______________ — —_— T __
| What do [ needto be abe || Feunords |
| to do? | Percent: parts per 100 —written using the / symbol I
| ——— | | Decimal a number in our base 10 number sustem Numbers to the right of the decimal place are caled decimas I
| By the end of this unit you shouid be able to: | | Fraction: a fraction represents how many parts of a whole value you have |
|« Convert between FOP less than and | Equivdlert: of equal value I
: more.than 100 | : Reduce: to make smaler in vale :
| : I I
| I | |
I || I

| Convert FOP (R ] ” Eraction/ Percentage of amount (R ] |
| 70 This akso 70t of 100 , 70 hundreaths 11 — |
I i —> e _:O';%ngth{—b —> .07 | Fmdgof £o0 [ERIZRem [ea]ed] |
X un , «—>
I Using a 1 ,[OO = 7 ‘tenths’ : : £36 |
I 07 Remember Remember |
| cakulator i ‘ Be careful of recurring decimals 5 07 of £60 - £6 i 360/ - 06 |
| m eg | -03333333 | || 7607 50/ of £60- £30 5 |
| -5~ = $=D |Comert to g decimal 5 - (;'3 [ 607 of £60 = £36 607 of £60 |
| Tre dot aboit the 3 I - 0660 I
This will give. you the answer \ 100 converts 0 -£36 |
in the simplest form to a percertage T
|_ _______________________________________________ I
| | Convert FDP < and > 1007 :' Percentage decrease: Muttipliers Percentaoﬂ increase: Mutipliers |
4 127 I
: 100 hundredths Gl 40;%“&&“ :: < ‘O/ > ” < = > >
entns
| e e [ Wz | |
: 140 hundredths : : 427 Decrease by 587 ” Increase by 127 |
U
L oorar | et 1 1 :
H eoso | Il 1007 - 58/ =42/ Mipler || 1007+ 12/ - 12/ Mitipler |
1| - 140 | 1000580424 Lesthon | 100+0L- (2 4 Vot :
I

e — — — — — — — — — — — — — —

: Express as a / - Non-cakulator Percent — per hundred || Express as a 7 - Cakculator

[
I ® @ @9 | 7pereweny 0aeorange | Ths mears that 70 per every 100 I] Rosie e
aeoange 70 . 707 3

I

I

I
I 000 7 I = !
| 0o@@ I 100 3 13 433333...7 |
| 10 ” 3_o-—>|:,—>50—>x|oo—>45/ |
I 27 per every 50 shaded | 94 per every 100 shaded 0 — :
I . 4. 547 I This the same. as |
I 50 100 1 Can't use equivalence 13-30
| I easiy o find ‘per Decimal percentages I
| | Denominator 100 || Equivalent fractions | I hundred’ are stil a percentage :
- e e ————————_———
'- __________________________________ O —————
| Percentage change || Choose appropriste method |
I I bougint g house for £180,000,1 I pprop I
| [ bougrit @ phone for £200 later sold it for £216,000 Il oq |
| QO year later sold it for £125 | |
I 1007/ [ The language. and wording of |

00/ , L ) | the question is the key

| ’ . Oll values of change [ £180,000 | I I
| | £200 | 4~ compare to the | [ | Il |
| £125 [E— ORGINOL vale e | |
| Percentage bss Percentage profit | Have you represented the question in a |
I D00 - Differerce invae . « 00 —¥ 36000 W b model? |
I 0 00=3757 Original vake Morey made (profit vabe) 180000 « 100 -207 [ Can you use a cakulator? |
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NUMBER, ..
Standard Form

I to do?

By the. end of this unit you should be. able to:
White numbers in standard form and as
ordinary numbers

Order numbers in standard form

Odd/ Subtract with standard from
Muttiply/ Dwide with standard form

Standard (index) Form: O system of writing very big or very small numbers

Commutative: an operation is commutative if changing the order does not change the resutt

Base: The number that gets muttipled by a power

Power: The exponent — or the number that tels you how many times to use the number in multiplcation
Exponent: The power — or the number that tels you how many times to use the number in muttiplcation
Indices: The. power or the exponent

Negative: O valve below zero

Use a caculator with standard form

amxan=am+n alﬂ+aﬂ=alﬂ‘n

" I .

: Posttive powers of 10 ' 1 Standard form with numbers > | || Neagtive powers of 10 |

R I I

I bilion — 1 000 000 000 | Ony integer |
| e | Ony number 10 1 1 1 1
| 0% 0x 0x 10x 0x10x 0x10x 10x10- 10° | between tand A xlO"‘/ :: 0.001 * = 06 006 :
| Oddtion rule for indices 107 x 10° = 1070 :: ess toan 10 I| X — o000 10! 0° ® [0 04 10 I
| | I
) @ )
| Subtraction rule for indices 107 - 10° = 107 :: Exarmpe Non-exampl. || [x 1031 /f PO I
TN
- al 32x D¢ (ogx 0+ I
r---—- - - - - ——-—-—"~—" - - - —-——-=- |: =32x10x10x10x 10 \")( || Ony value to Negative powers do not |
o - the power O
| Numbers between O and | :I - 32000 5.3y (00 :: s - | indcate neggtive sobtions :
1 1 1 |_
| 0.054 1 o o o T _—_—_—_—_—_—_—_—_—_—_—_—_ ___________________________________
|-54x10% "0 0 |0 | o | Order numbers n stondard fom | o | 0 | o e 0 |6 | o | o]
| 1l
| 0 e A 4 -2 2 0 -l Look at the power first
I :: 6.4x 10 A4x 10 3.3x 10 L3x 10 will the. number be = > or < than | :
| O neggtive power does not mean a negative Il 0.064 240 | 0.13 Use a place vale grid to compare the |
I answer — it means a number closer to O numbers for ordering
|

_______________ _||_______________________________.l

r-------------------=---- -~ -—"=-"—-—""—7""""7""""=—-"————— = |
; Tip: Convert into ordinary numbers first and back to
: Meﬂtal CGMGUOHS : Oddltlon and SUbthtlon standard from ot the end :
41000 @ 1°x® !

| 6.4 x10x1000  Not in Stardard Form 1 |
- 6.4y 102x 103 =24 x 10° Notin Standard Form|| Method | 6 X |05 + 8 X |05 Method 2 |
| Use addtion for indices rule —

= 0.4 x10° Ly I 600000 + 800000 =6+ gxl0° |
| ———— = A4 x 10'x 107 use addtion for || 00000 iy 1 |
I = 2.4 x 10° indces e [l This is not the - } . I
! 2109~ I L 0P final arswer W00 |
| X Divide the valves cementer the oot for Sarcbrd | = 14x10° |

=2~ 4)x |O3 emem loyout for f orm | More robust method
| : | I Less room for misconceptions |
[-05x10° Ory rumber Ony integer | | | Easier to do catuiations with Only works if the powersare | |
| beteen | and Axlon || negotive indces the same |
| s than 10 || Can vse for dffferent powers I
L = ol I_ _______________________ d
I | |

Use a catculator to work out ths
: T"k)mpmtlon and dwision For muttiplcation and duision you can ook at the :: USIYM  cakulator 14 x10° x 39x10° question o a stk de@ e of :
Division questions valves for N and the. powers of 10 as two aceuracy

: L5 x |O5 A can ook Ike ths separate cabulations |: lput 14 and press Then press 5 (for the power) :

0.3 x 10 / 11 press (X)
| | b This gives you the soltion |
| | Input 39 and press Then press 3 (for the power) |
| @X 0°)~ x 10°) Il Press (=) / |
I Revistt addition and subtraction laws for indces — || ' ) o
| 5. 103 they are needed for the cakculations | Clck cabubr for video ot |

x 10°-10

| || To put into standard form and a suitabke. degree of accuracy |
: -5y 04 O Tor nioes biretionlawfor indees Il Press and then press 7 for sci mode ‘ Orener 55 108 ‘ :
l |

| Choose a degree of accuracy so in most cases press 2



https://www.bing.com/videos/search?q=using+a+casio+calculator+and+standard+form&docid=608044502750464883&mid=79B649FE748118FB662E79B649FE748118FB662E&view=detail&FORM=VIRE

FVELOPING NUMBER, ..
Number Sense

lV\/Ba_t dlreedtobe b 1| Pewors |
| to do?

: Bg the end of this unit you should be able to:
| Round numbers to powers of 10 and | sf
| ¢ Round rumbers to any dp

| * Estimate soltions
I

I

I

Significant: Place. vale of importance

Round: Making a number simpler but keeping its vale close. to what it was
Decimal: Place. holders after the decimal point

Overestimate: Rounding up — gves a solution higher than the actual value
Underestimate: Rounding down — gives a solution lower than the actual valve
| Metric: O system of measurement

| Balarce: The amount of morey in a bark account

| Deposit Putting money into a bank account

* Cdkulate vsing order of operations
* Cdeulate with money, units of
measurement and time

370 to Isignificant figure is 400
37 to Isignificant figure s 40

I

I

I

5475 to the rearest 10 37 to Isignificant figure is 4 I
I

I

I

5495 to the nearest 1000

|
|
|
| @D
|
I

5475 1o the nearest 100

D

037 to |significant figure 5 04
000037 to Isignificant figure i 00004

| Round to the first non-zero number

GOE)O 5400 5470 1

i_Round to decimdl places  2.46192 «— s onthe numbers I Estimate the calculation Round to | significant figure to estimate

fer the decimal pont. ||
I “To ldp” — to one number after the decimal after the deema pon :

1 2dp” —to two rumbers after the decima 1 42+67 =4+7 =l This 15 an overestimate because the 6.7 was rounded up more
| 240192 to 1dp) -k the choser to 24 or 25 A 4 0192 tT:: Shovbﬂ :: \The equal sign changes to show 1t i an estimation

r . ) nurber s
: 24 1 ohertods |l Al4x3.1 =20x3

|
| A.40192 o 12dp) - k ths closer to 246 or 247

|
A 46 92 Thsshons the |

helps you idertify calculation errors

V\number s closer |

to 246 ||

It is good to check al cakculations with an estimate in all aspects of maths — it

|
|
|
|
|
=~ 00 This is an underestimate because both vales were rounded down :
|
|
|
|

| I Order of operations o 11 Calculations with money

| Br mkets Operations n brackets are cakulated first | | Deht - You have £0 or more. in an account Morey cabultions are to
1

e Use am (moming) and pm- (afternoon) )

0- 11 (morning hours)

| Capacity vobme of lqud) = ml, L
12-23 (afternoon hour%

I
I
I
. . |
I Othef operations e.g powers, rools, ) adp % {g e ) |
: MU'tIP[lCﬂtl / DIVISI on :I Cfedlt - You have less than £0 in an account : ‘ I
| They are carried out in the order from kft to right in the g5 5 plgs I
| 4uestion Using a caleulator — ensure you are working in the e 5 “‘.{0 «@ :
| Oddition/ Subtraction correct unfs - ey TR |
£130+50p = 130 +50 (i pence) £1-=100 e N
They are carried out in the order from kft to right in the - p = 3 a0 |
| = 130 + 050 (in pouinds)
Iipestlon |
(Unite are. important Useful Conversors 10 +100 <1000 - 1000 -1000 |
Units are important UL . g g RNy |
I — — — «— I
|_______________________XE’__XE"’__X_“E"_____:1200______X_1ﬁ’f’____|
_______________ r——————————————————————————————————
| Metric measures of |€n0Jth : | Time and the calendar % 12 Months = one year = 52 weeks Lday — 24 hours :
| Hio = 1000 x meter Centi - — x meter 1 g S 3| daus — Jan, March, May, Juy Thour - 60 mnutes
| 100 | | 7Y Oug, Oct, Dec I minute — 60 seconds |
1 I | © 1 Year — the amount of time it 30 das — Opri Jure, Sept, Nov :
| M- Tooo ¥ meter | | tokes Earth to oo around the 28 days — Feb (29 kap year)
I_ ______________ 11 sun 365 (and a quarter) days L week — 7 dags Use a number e, for :
vty Leap Year — 366 daus (every Mondau, Tuesday, Wednesda time calculations!
I Units of WCMht/ C&P&Cltu | | oraioste. Clock 4 wears) Thursday, Friday, Saturday, Sunday :
! ¥ o Digtal Clock (24-hour tires] |
| Weight - g kg t | = LA-hour clock g 24-hou clock
I | > I
I
|

* Only use hour times vp to 12



