VEAR € - ALGEBRAIC TECHNIQUES. ..
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Indices

______________ e i
| What do [needto be able || Feuwords
: to do? | : Base: The number that gets multipled by a power
| Bythe end of this unit you shoukd be. abe to: : | Power: The exponent — or the number that tells you how many times to use the number in multipleation
|+ Odd/ Subtract expressions vith indces | | Exporent: The power — or the number that tels you how many times to use the number in muttiplcation
|« Mutiply expressions with indices | | Indices: The power or the exponent
|« Duide expressions with indices | 1 Coefficient: The number vsed to muttiply a variable
I« Finow the addtion law for indces | : Simpify: To reduce a power 1o its lowest term
: * Hnow the subtraction law for indices : I Produet: Mutiply
e e T
I l--"- Y " === ———-—-
| Oddition/ Subtraction with indices | | Multiply expressions with indices
| Gl o Eoch | | 4y 3 Htxat
| 24 dvh 0 7 ach square X o0 X
I 2& iﬁ go0 represe:tgzﬂand :: =4xbx3xa =hxtx9xt
| T T edch cube = _
| em  Term OO0 opesonts : : = 4I;>l< 5b>< bxa = Dx qu txt
I Expression W = a = 40t
: Only simiar terms can be simplfied | |
| If they have different powers, they L
| are Wnlke terms : | bt x 3p2
I |: =2xbxbxbxbx3xbxb Trere are often
| Il =2¢3xbxbxbxbxbyxb misconceptions with this
| | 0 O I I = cakulation but bredk down
I O+ ot — [ — | : = 6’ the poriers
: O Yo e e ]
I T
l I | Oddition/” Subtraction laws for indices
:5x3+6x4—5xg+x4—> ZSF@@’%E—PQX2+7X4| : tion b for ndice:
I
| FaaD | 3y 34 37
I I 1=(Bx3x3x3x3)x(3x3)
pylpteylepiuyluptuylnpiuylupiuyluptuyiupiuylpiupluptupiuptupiupiuptugll | ' !
| DIVIde QXPI'CSSiOY\S Wlth V\dlC@S I | The base rumber s l the same so the terms
| — : I can be simplfied
| 24 AxAxAx 3 A |
I — . . — I | Oddition law for indices
I 30 AXZX XD 3 N
| | : a m X G n = a m+*n
|
|5a5bf?l 5x.4 xaxaxkxk a_;‘:I
! T gy | 3
L Babt  3xFXaxbxSxbxbxbxb :I Pprxr — 3
| |
| H 3x3x3x8x8 _, 3> _,3°
| Cross carceling factors shows cancels the expre
| 9 WS Canc Xpression : I Xy 3 30 |
I I
: : : Subtraction law for indices
712 This expression cannot be. divided

I %A&t@_ (cancelled down) because there are : : am=gN=qm-n
: 5db no common factors or simiar terms I
| 2

|
I B
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'Whatdolneedtobeable

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° = 1020 :: ess toan 10 I| [x — o000 10! 0° ® [0 04 10 I
| | I
) @ )
| Subtraction ruke for indices 107 - 10° = 107 :: Exarmpe Non-exampk. || [x 103 /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"""""7""—-"————— = |
; Tip: Convert into ordinary numbers first and back to
: Meﬂta| CGMGUOHS : Oddltlon and SUbthtIOn standard from ot the end :
41000 @ 1°x® !

| 6.4 x10°x1000  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 O° final arswer W00 |
| X Divide the valves cementer the oot for Sarcrd | = 14x10° |

=2~ 4)x |O3 emem loyout for 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 cabur for video ttoria |

x 10°-10

| || To put into standard form and a suitable. degree of accuracy |
: -Fy 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




YEAR 9 — REASONING WITH ALGEBRA. ..
Straight Line Graphs
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| Ir---"""""~"~"~""~""~"¥"“"¥"~“"¥"“"¥*"“"¥"*"¥*"¥*"¥*"*"‘*"*‘*"‘*"‘*"”“7"”"7/"¥7“"¥7/"¥7/ ¥”/”"¥7” = -
|
| What do Ineedto be abe || feywords .
| tO do? | | Gradent: the steepness of a ne :
I I'l' Intercept: where two lines cross The y-intercept: where the e meets the y-axis I
: By t’é} end of this nit you shoukd be abe to: : : Paralel: two Ines that never meet with the same gradient |
| COQEZZ %@‘f@”&; | | Go-ordnate: a set of values that show an exact postion on a graph :
|« Understond and e y= mx * ¢ : : Linear: Inear graphs (straight Ine) — inear common difference. by addition/ subtraction I
: » find the equation of a I from a graph | | Osymptote: a straignt ne that a graph wil never meet |
| biemrel gradent and intercepts of real- | | Reclprocal a pair of numbers that muttiply together to gve | I
| (fegaphs ! L Perpendicular: two ines that meet at a right angle :
: Lines PW&“@' to the axes o Oll the points on this ne have | P'Ottln@ Uy=mx+*c qraphs Q :
| va a x coordinate of 10
| [ [ 10 1 y=3x—1 3 xthe x coordnate then — ||
| //V e I x |-3{0|3 Draw a table to display this :
I - Lines paralel to the y axis take the form x Il y [-10] -] & information |
| \nteriectlon [ 1, = a and are vertical : : |
ponts X This represents a coordinate. pair
: T T Lines paralel to the x axis take the form y -0 :
| I R \ = a and are horizontal : : s |
I : [T ] N Qlithe ports onthis ne have — eg(3,-2) (7,-2) (-2,-2) 1 # You oy need two ponts to fom g~ |
| ol a y coordinate of -2 alllay on thi Ine. because the [ j‘ straight Ine. |
| y coordnate is -2 1] § I
——————————————————————————————— : |
| Compaf e Gradleﬂts ! \25\\% : : 3 Plotting more points helps you decide |
| 7 Y= The greater the (é& 1 if your caculations are correct (f I
y=mx+c gradent — the steeper W == TYTEI [ they do make astraight Ine)
: 4 Q%X the e Q) I: :
I
l x i % I l
| Thecoefficent of x the 7= 7° .77 * ¢ % ’g.%x_ar 9@”@ I Remermber 1o jon the pornts to make. |
I rumber in front of x) tels us /, Paralel Ines have the ‘7%7{3\ Il 43 I
| the gradent of the ine / j same gradent 1 ] I
I ot A, A I e e e I

r-—H——mmmm—m"""—-1, - - - - -n-n-mm-mmmm-”mm-—_m-M-mm—-—-_--—- 1
I Compar e Inter Gﬁpts y =mx+c T:e y\:athy)je ?f cisthe pf;\m “t || y-mx*c The equation of a e |
I 02) 2+ 2 bch he lge- C{Ogsest “U 1| The coefficent of  (the rumber in front can be rearranged Eg | |
: ; AL oS ¥ iniercep [|  of ) tek us the gradernt of the Ine y=C*mx :
I -
| | tf%X The coordinate of a y intercept |: \ Th@ vale of ¢ is the point at C=y—mx |
| il aas be (Oc) I Y= mx + ¢ yich the Ine crosses the y- Identfy which coefficent | |
| — || V\ f axis Y intercept you are. identifying or I
| ‘% U’%X'Af Lines with the same y- I y and x are coordnates comparng I
| :j intercept cross in the same ========================-'|'
= an \0 » poee | Real e araphs |
———————— ’— —_———— e —— — — — — — — —— —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g~lntercepth;hows the :
- _ - - _ ________________ Complete the table of values to show the cost of hiring the plumber. minimum cnarge.
: Find the CQU&UOH froma N aPh I Tme®) | 0 1 2 3 8 The gradent represents the/ |
I (o) y :: Cost (£) 25 £125 price per mie |
T The Gradient
I Tftmeg ; : 6 _r; o y=2x+1 I real Ife. graphs ke this valves will aiways be. positive. because they |
I hid \ ; : 37 || Medsure distances or objects which cannot be negative :
: : The drrection of the Ine indcates a positive :| Direct Proportion graphs  To represent direct proportion the graph must start ot the orign |
' radent |
T g T, A0 gt |
I X 6 o {}ke " N you have O pens omplete the table of values to show the cost of buying boxes of pens.
-2l W Iy, this has 0 cost Boxes 0 1 2 3 8 |

| S &

SR & % I\ T gradient shows the Cost (£) £230 I
: 3 Il price. per pen |
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Forming and Solving Equations
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| What do | need to be able
| t0d07

| By the end of this unit you should be. able to:
| = Sole inequaities with negative numbers

| * Sobe equations with unknowns on both sides
|+ Solve inequalties with unknowns on both

I sides
I

|

I

|
I
Inequaity: an inequality compares who vales showing if one is greater than, less than or :
equal to another I
Variable: a quartity that may change within the context of the probem |
Rearrange: Change the order :
Inverse operation: the operation that reverses the action I
Substitute: replace. a variable with a numerical value :

I

Substitute into formulge and equations
Solve: find a numerical value that satisfies an equation

Rearrange. formulae

—— e d e e e
r——---------=-=-=—-=-=- b | r ____________________________
| Soke equatiors vith brackets @ | Form and sobe nequaities @ |1 nequalties vith neatives |
I i
: 204 | a4 | x4 3(2x+4)- 30 :| .@ I: Method | Make x posttive first :
30 R 46 number is greater than |1
a LS S - | ind the possible range of values * *
I 30 - bx + 12=30 I I - :I 2 N l7 + 3y e ) :
| T = -2 -2 || A+ 2>l II 7o XS rueorhangvae |
| 30 = I Solve | | 55 3 smler than -5 |
: x|x|,|x|x|x. bx =18 :I X = -3 4— ) — || |: =3 +3 I
18 -6 -0 x- I I D> |
| I x>3 1 CHECKTL |,
L O IR ol Saler Bigger 2-3-6) - 20 |
I R T T [ i+
 Equations with unknown on both sides :' nequolties vith urknown on both sides | b 13 TRUE/ CORRECT |
I | Soling inequaities has the same method ds li
I I
: W53 2 ST I! equations “ Method 2 Feep the negtive x I
| -2x -3x x| x[x 24 |i 5(x+4)<3(x+2) Check i 1 2__‘3)( > Z x s true for any vabe :
| y+5-24 T 5 :| Bx+20<3x + 6 ' ] _3 s bigger than -5 |
I 5 = | 22046 p(-6+4)<3(-5+2 Il 7775 |
| I <-4 5(-4)<3(-6) I . This cannot be
box-n ' :I x<-1 205 1 X232 : :
X<-1( U< . rne...
e e N |
= = -~ T T T T T T T T T T T T T T T T T _
| Formule and Equations ~ Substitute in wies I x <D Kﬁg;?ﬁ;‘;guﬁfgﬁﬁgﬁz |
|L Formulae — all expressed in symboks Equations — include numbers and can be solved | ! inequalty :
________________________________ I ——— e —_————
S — _ __________________ - I _______________________ =
: Rearranding Formule (one step) : | Rearrandging Formulae (two step)
I an equation (find x) In & formula (make x the subject)
‘ ue 4-3-9 Wy-s=a
y | Rearrange. to moke y the subject 3 43 - f
y=x-e 4- 2 o0y
+4 +4
- X=a*s
y—>*z2—>X Using inverse operations or fact x=3 y

Yye— -z «— X

I

The steps are the same for solving and rearranging

Rearranging can akso be checked by substitution

Language of rearranging. .. Rearranging s often needed when using y = mx + ¢

eg Find the gradent of the Ine Ay -4x - 4

|
|
|
|
|
|
|
: famiies wil guide. you through
|
|
|
|
|
: Make y the subject first = 4x + 9

I
l
l
7
1
1
I
I \
rearranging formulae I I
I
I
I
I
I
I
I
I
I
I
g
I

I

I

I

I

I

I

I

I

I

J |
I

I

I

I

I

I

Gradent = 4= 2 |
4 I



