Maths at Southmoor Academy 2E — Manipulating algebra — Stage 9

| Olaebraic Proof
I Olgebraic Proot . . . | Tdentify equations, expressions, formulae and identities
| Useful generalsations Prove the sum of any three consecutive numbers is a mutipk of 3 | : , - _ :
| I Collection of terwms Wore thaw eve variable
[ Consecutie nombers | nn e Lna... Before you begin highlight. the key words and information in the question | with no equals sign aud an equals sign :
: - - Prove the sum of any three consecutive numbers is a muttiple of 3 : : - 4\ E"P"i‘%*o“ Equartion \\WW'-ﬂ Ldentity |
ven numbers AN X+ I
| [ X+ 4 =12 v I
I O rumbers e Let the consecutive integers be nn +landn + 2 [ 2 = — /‘- ¥ 7 |
: Son+tntln+d-3n+3 : : T2 30 A) / 7 |
[| Corsecttive evers nadn+2dn+4 ... 0 multivk of three as 3is a factor — 3 (n + I u ! [m——————— e | ___
| || oo o ewals 501 | Expanding a linear bracket :
: Consecttive odd N+ Lan+3n+D ... : | i;w ETSZEZ :ﬂkwoww I
| | L ' : WMultiply all terms ivside the bracket by |
L | | the term in frowt of the bracke+ b@imq :
F—_—_—,—,——— e — - I - :
: Ovebraic fractions Smpiy the. Toloving : | careful with any vegative numbers :
I Simplfy the folowing Smplfy the folowing 3(c+2) , 2¢(c=1) | : eo. 4(2a-06)=12a-24 :
: 27r 18 Z 4+ % 8¢ c+2 I I X |
X X — x+3 x— | I
X +/x—18 as 4 x3a=12a0md 4 x -6 =-24 I
_ ance. ——— e e e -—
: 4x -8 Mﬁflng?i J(mitf)m by each denominator Gancel down aru common factors : I panding 2 donle bradket - L T S ___ 3 :
—4)+8(x _
: Factorise first (x+3)(x—4) Factorise and cancel 3(0)4) x’%g(j(zl) : : Wethod 1 Wethod 2 — Separate the Wethod 3 - Grid I
| (x+9)(x—-2) Expand and smplfy down aggin if possible /8{1 | | Praw loops between each pair brackets . I
| 4(x-2) 7x—28+8x+24 _  15x—4 | | and multiply the two values at . ) set ﬂqu CXFMS'W out as :
I Then cancel down x243x—4x—12  x2-x-12 Muttiply the numerators then the denominators, 1 1 e end of +he loeps +ogether IV'_ this method we SPH ﬂﬂ'? multiplication orid I
: x+9x=2) _ x=2) carcel down if possile : : pair of brackets back into single |
= Mes |
| 4(x-2) 4 | P °
_ I
! s o E X E = 3(c-1) 3¢-3 I I (ZX + 4‘) [?’X + 5) {2_)( + 4)(3){ + 5) (ZX + 4') (%K + 5) |
: Smplfy the folonng Simpify the folowing 47 1 4 4 I : N I
' 6x 4y |
| x+3  x-5 2y - 5 Il :
| =+ 4 |1 oxx3x =6 =2x(3x+5) + 4(2x +5) ELl +5 I
: Find the LCM and multiply the. fractions Find the reciprocal of the second fraction and multiply them I 1 2 x> 10x 1
| 2(+3)+3(x-2) _ 2x+6+3x-15 * 5 : : AX DX =12 *— = ex*+10x+12x+ 20 +4 12x 20 jl
; = 2y 4y 12x +10x = 22x I
3X2 6
: Take out any factors and cancel down : : 2Xx5=10x «— =GX* + 22x+ 20 I
| Then cancel down 6x 4y ‘s 5 15 R So Gx? + 2.2% + 20 |
| 5x+9 5—? =5 %" 12 | X5=20 :
| 6 : |1 z
L o gL _xecrezaed | _______ §
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:Re,armnqinq Formulge (two step) Changing the subject of a formula where the wanted subject : |r F&tgeTn{OB“M Er;d:e,t— _67( : Z - :
: n an equation (find x) hh a formula (make x the subject) ARREAIS Inore than once I |
_ o= . I
: dy_3=9 Xy fg O'I+ S eq. wmake b the subject of the formula I : & + 4 I4 Try and ke this the highest :
| f L;f Xy=ats 2-1b | —> sormentay |
- ' e
| Py X=a+s " | I
X9 -5)=2-1 | T es multi 3 f the 2
: y ) expond the bracket |l he two values multiply together (akso the areal of the rectang |
I | ‘I' J av -54=2 -7b :I Note I
I The steps are. the same. for sohing and redrranang _cp= +7 | I B+4=40x+| b+ 4 =ddx+2) I
| ab + - 5a=2 | | This & factoriced but the |
| + 54 -
I|  Rearranang s often needed wnen using y = mx + ¢ ab +F0 =2 +5a : !____________ic‘t_h“_mt_beﬂuﬁﬂ__!
I .
~ +
: e Find the gradent of the ne Ay -4x = 4 bla+7)=2+5a factorise :
| Makey the sbjct frt g% Gr0d|ent=%=;l 2 +5a ) ca-7) |
I =
G ot ___l
- - - - """ -""-"-""-"--"---"-----"----"--" - """ """ """ " " " " "> "> ” "«»¥‘*¥>¥‘*¥>¥"7”¥”¥>"¥‘7¥>¥7=”="¥7”7 = -"7—/-"/7/ /" 7/~ 1

: Factorising Quadratics T pe 2:a>1 Step 1 — multiply a avd ¢ together then find facters of this vumber which add +o b
: The geveral form of a quadratic expression is ax® + bx + ¢ where 4, b and ¢ are numbers, G X D = -GD. Factors of -6D which add +o 11 are 15 and +4 69, &X* —1x-10

Typetia=1 Step 2 - Rewrite the b term (-11x) using these +wo factors

Whew factorising a full quadratic expression, it goes into 2 brackets. The second terms in the brackets need +o multiply to

make Hhe “+¢” and add +o make +he “+b” Step 3 - Factorise the first +wo terms into ove bracket

x> —15% + 4x - 10

eg. X+ +12 x> - 10x + 24 = 2%+ 25 Step 4 — Factorise the last two terims into one bracket. Tip — i+ will be the same

bracket as used for the first two terms

ex2=12amd 6+2=5 ~ox-4=24aud-@+-4=10 Fx4=-20aud-F+4=-2 3x(2% - 5) + 4x — 10

(x+6)(x+2) (x-6)(x-4) (x-Fx+4) Step 5 — This bracket is a factor of both +erims so vow rewrite as +wo brackets

2x(2%x - 5) + 2(2x - 5)

Southmoor Academy \: /

ASPIRE - ACHIEVE - ENJOY (3x+2)(2x - 5)

Special cases: 1) No “+¢” e.9. Gx* + 3x This factorises into 1 bracket rather than 2. Gx* + 3x = 2x(2x +1)

2) No “+b” and ¢ is negative e.g. x* - 25 This is known as the difference of +wo sauares and factorises
into two brackets, Both brackets are the same except the sign in the middle x* - 25 = (x+5)(x - 5)




