Maths at Southmoor Academy 2F-Manipulating Algebra - Stage 11

Factorising Quadratics Solving Quadratics

> abandc = Use the quadratic formula when:
8tandard form of a quadratic equation: ax’?+bx+ec=0 ~ canbe any = b+ bQ - dac * the quadratic won't factorise.
?'mr.ﬂ/“:‘ub.e:, \\\: X = = D * the question mentions d.p. or ¢.f.
To FACTORISE — put it info two brackets. a * you need exact answers or surds.
To SOLVE — find the values of x that make each bracket equal to 0. o Rébivnds bt bijo e -
form ax? + bx + ¢ = 0.

Find i : = P.
Factorising e s m 0 AR LD et s 0ln the solutions to 4x’ +3x =5to 2 dp
4+ 3x-5=0

Solve x2 — 6x = -8. o » The £ sign means
0 Rearrange to x* + bx + ¢ = 0. ﬂ [x)) Ex+8=0 0 AN i Povinus. @ =-4b=3c=-5  yougettwosolutions
XX—eéx+8=0 3¢ 3
Evaluate both solutions. " - — /,_
Q Write two brackets: (x )(x ) =0 Ok x )=0 o _——s , 3+/32-4x4x-5 -3+/89
1 - NIRRT e N v i 0‘ _—T',A—’—‘__g“—
A o = Check your answers by substituting = -
or p: of 8& 1x8 2 x4 Y Y g = = "
Find two numbers that mulﬁplnigio 0 Factor pairs of & ,)' ~  back into the original equation - o x=-155 (2 dp) or O8O (2 dp)
give ‘c’ AND add/subtract to give 'b'. 2 +4=6,50 you need 2 and 4 ARV AN R AR RSV ATR A A RR AR S

o x—2M{x—4) =0

0 Fill in + or - signs. : : A
Q K-2Ax-4)=x-4x-2r+8 Completing the Square m e

e Check by expanding brackets. =x -6x+8 w—) Solve X’ + 4x — 3 = O. in the standard

e Soke W soxialioi QKx-2=0 = x=2 o Multiply out initial bracket (x + %)9. Q@c+2)=x"+4x+4 e et
movims (x =4l=0 =5 x=4
% : < > QG+2)P-T=x+4r+4-17
Q Add/subtract adjusting number = N TR
Facionsmg when a is not | m P to match original equation. @+ -7=0 ,\f:;s;b,,;d
/“Solvclt’+x-6 0. 3t (x+2)¥=7 5
Roarrangeioax’+bx+c— o e Sst squal 1o 0 and eolve, x+2=2[T sox=-2+/7

0 (2x Ja ) =0 format

Write two brackets where the @ Factor pairs of 6 1 x 6 ar 2 x 3
first terme multiply fo give ‘a’. e ... when a is not 1 m
o £ ) 6' 7 Check this is

- 12% and X

0@

(Zx Nix
e Find paire of numbers (2x 6)(x 1) = 2x and 6x 0 Teke out a factor of ‘a’ ﬁ Write 2x? — 8x + 3 in '"f"h' ’:“g’“’d
that multiply to give 'c'. (2x 2Mx 3} = 6x and 2x e T Bt o Baviom. the form a(x + m)2 + n, ormat fist
(Zx 3y 2) — @y and 3x b o 2(x! = 4x) + 3 Add/subtract
o Test each pair in both brackets to find ookt R e Multiply out initial bracket a(x + E)“. : to make this 3
one that adds/subtracts to give 'bx'. @ (2x-3kx+2)=0 il @ 2x-2)=2x—8Br+8
© (2x - 3)(x +2) Add/subtract adjusting number
@ Filin + or - signe. R i to match original equation. @ 2x-2)7-5=2¢_8r+8E5
X . . 1 _\\IIIIHIlf{\llII\JlllllllHlllll\'lll\)l|l||||l||llll'l'|||' 72\-_8_1-.,3
e Check by expanding brackets. XX — ¢ L 3 '\Nh;'n a is positive, the adjusting number tells you the minimum y-value :
o (7 S A 2 = of the graph. This occurs when the brackets = O, ie, when x = —m -
{ 2) . = This also gives you the coordinates of the turning point of the grap} :
osolvefheequaﬁon. (x+2)=0 = x 2 ’flalllull\uluulnl|||\|l/|\|l|||ir|||u||n AYNESVATRYANES




Algebraic Fractions

Simplifying Algebraic Fractions

Cancel terme on the top and bottom.
Deal with one number or letter at a fime.

You might have to factorise first,
then cancel a common factor:

. W ) / ;
dx’y BxXxY -7 on top and bottom xi-x-2 _LeTlx—2)
2X _\'J g 252 % / ~x* on top and bottom X +ox+4 M:\ +4)
= Ax -v on top and bottom B el -
¥ x + 4
Multiplying Dividing
Multiply tops and bottoms To divide, furn the second fraction
of the fractions separately. upside down, then multiply.
X : 2x+8 x=5 __3x _:x=5 - e 3
x+12 7 x-1 X-9 x-3 x*-9 5x
: x__ 2i) 2 x -5 3
T 3 (x1) x-1 Factonse ’_:_ (=3 (x + 3) ox
xx2 usng DOTS x—5
- 3xx—1) AUbrrve e —",4’\":3?‘:31
Ye — Factonse and cancel first, = v —5
= :\ i = to make multiplying easier \E " Bx(x +3)

AR RN R R R AR NN RN

Adding and Subtracting m

- Ay 2 3
° Find & common denominator. b e B i
single fraction in its simplest form.

€) Muttiply the top and
bottom of each fraction

a Common denominator: (2x = 1){x + 4)

whatever gives the 2
btJoommon dengominafor. (2} 20x +4) __3x-1)
(2x—-1){x+4) (Kk+4)(2x-1)
0 Add or subtract numerators. o 2(x+4)-3(2x -1 2x+8—6x+3
QU TN Iy, i (2x=1)(x +4) ~(2x=1){x+4)

The common denominator
is something both

denominators divide into
“ ~
IR RN A SRR AR AR

” = 4‘ ————— Callect like
¥ terms together.

ARRRRT;
(ARRNRAY

T (2Zx-1(x+4)

Evaluating Functions

FUNCTION — takes an input, processes it, outputs a value.

They're usually written like: Evsaluate functions by just
substituting in the value of x.
fx)=(x+2) -5
fl4)=(4+2)-5
This means "take a value of x, ={-2)=-5=41
add 2, square it, then subtract 6".
ALEETEPEEN v e v e b e vt -

= Functions can also be written like f:x — (x # 2)* = 5. —
AN RN AR R AR A N A R R N R AN AR R RN R R A RN AR N R A

Composite Functions

COMPOSITE FUNCTION — two functions flx) = 4x — 1 and g(x) = i{-
combined into a single function. y
a) Find fg(x).

fg(x) = put g(x) into f(x) L X _
gf(x) — put f(x) into g(x) flgphisafs s e s '@

Q. 0 .

b) Find gf(x).

Three sieps for composite functions:
° Write composite function

t - 1)
with brackets. A g = 2R
Q ace
Q Replace first function _ 12 o
wﬂhugmmn_ NI AN AR RN VR <
~ In general, = _ 3
iute it i ; = fglx) # gflx), = B
e Substitute it info second function. :,mv“l\'g””“;-

Inverse Functions m

INVERSE FUNCTION, 40 — 3> Given f(x) = 7x — 11, find f'(x).

a function that reverses f(x). O -7 -1
Three steps for inverse functions: QO 7y-x+ Re‘::;:m:t: ':h 3
o Write the equation x = f(y). y= l;—“
0 (- x+11
Q Make y the subject. s
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Check it reverses the function:

f2) =3, and F'(3) =2 V/

(ER R R RN R AR AN RN AN R RN

e Replace y with £-(x).
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