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Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

MATHEMATICS

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 10 HALF TERM 1 (Autumn 1) :

A4 - ALGESRAIC MANIPULATION
A15 - EQUATIONS, INEQUALITIES AND FORMULAE

A6 - QUADRATIC EXPRESSIONS AND EQUATIONS



YERR 108 — AUTUMN

Simplfy expressions — U105
Laws of indices — U235, Uo%4
Expand a single bracket — U179

Factorise into a single bracket — U365

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

i e
| What do Lneedtobe abetodo? | | Feywords

I 11 Simpify: grouping and combining smilar terms Daox

| Step | Smpify expressions ' Solution: a vabe we can put in place. of a variable that makes the equation true oxoa

| Step & Lawns of indces : : Variable: a symbol for a number we. don know yet.

| Step 3 Expand a single bracket | | Equation: an equation says that two things are equal — it wil have an equas sign =

: Step 4 Factorise into a single bracket | | Expression: numbers, symbols and operators grouped together to show the vale of something

| | : ldentity: On equation where both sides have variables that cause the same darswer inclides =

I : | Linear: an equation or function that is the equation of a straght ine !
I—————————————— ——____——____——____—_—_—————_—_—_—_—————_—_—_—_———_—_q

r———————————— ___________________ 1
| Like and unlke terms I I’IJIUPII s brackets 3 (2 +4) | : Factorise into g single bracket & +
| Lke terms are those whose variables are he same I N s P ’/I [ I
e Al 5?2)( e A % o 0 : | B + I4 <«—— Tryand moke this the highest

| Colecting ke terms = sympol 113 w lu 0 % o : P — common factor

| Tre = symbol means equivalert to. : : ‘ O O a | | 0+ |

| t & used To dentify equualent expressions | | G : 1 | |

| ¢ D I b+ L " | The two vabes multiply together (dkso the area) of the

Colecting ke terms | | | | Tt

: Criy ke terms can be combined | | | x4 4 Jtéd Dfferert | | % Note

I M A I x| e fu] 4] u]x] ¢ reprselats o (| B +4=4 2+ B+ d =24+ )

| 4x Do —x +I0p [ bt Jac4) -6 2 1 This is factorised bt the

: @@ : !_ | HCF has not been used

___________________ e o o o e e s —— — — — — — — — — — — — —

: \ X / :: Olgebraic numbers  k is an odd number Prove. that the sum of two

I 2 + b :| State whether each expression will be odd, even or could be etther.  congecutive integers is odd

I' Common misconceptions 1

b v a@ray = e 3 1 [ k—1 ][ 2k ] [2k+1 ][ 3k ] Let n be an integer.

: n+1is1 @reater/than n
1 ezl Eyen - Eien Odd Odd nn+l=2n+1l
Tl ™ B e bbb oo
| HWW POWCVS and roots : : Zero and regative indices | : Powers of powers
| n — power | Iy
I (number of times I : xO =1 : I L (xa)b = xab J
' motpled by fsef) 1 |
| x — the base number. | p : |
I 3y4 — 93 3 3 3
I Finding the nth R/x : : dynnber | 75 = A | : (2°) ‘2 X 2 X 2° X 2'
| root of any valve — I dvided by I | The same base and power is repeated Use the addition
| Other mental strategies for square roots | : itsef = | 66 | | Iaw for indces
: V810000 = V81 x v/10000 ' =a =a =1 : | (23)* = 212%—
| =9x100 : I [ Negative indices do not indcate } | :
| =900 | : negglive soltiors || NOTICE the differerce
| Oddition/ Subtraction Laws |} 2=t L1203 = 203 x 263 x 203 x 223

N Looking at. the ! ‘ ' '
I [ 4 "+ 4 "= a m-n } I | .1 coaonl?g; to unZZiUtea?Ier I The addtion law applies ONLY to the powers
I - I
I : | T2 neggtive powers | : The integers stil need to be muttipled
| Lamxan-an | gl L1 (2a)* = 16212
L e — _ R b S
[E== === —————===l o T e s ke o
I| m ‘ | Sq,uare root 7 2 33 7 - ——— (‘Remember n g
lam = Va2 2T 05 V25 =5 = 12511 29 R ﬁggggmt v
:Cube @L | Remember that this e Remember this
| 3 3 Ly ) I | (@25 )8 "= means the
| 8 =1 /8 = 2 is the same as (257) ) 53 - W i cube oo of §

———— —— — — — — — — — — — — — — — —



r————77 Solveequations — U220 Sole Tractional equations — 60D — — — — 1
\/ EA R \ O H — P\ \l T U MN : 2 Solve equations with unknowns on both sides — U870 :
5 Understand inequaities — US04 Solve. inequalities — U759, U738, U145
h Ir) - EQ“ P\T IONS, l NEQ “ PI l. IIIES : E Represent solutions to inequalties using set notation (E) — U748 :
P\ND F ORMUU\E ey | E Change. the subject of a known formula — U675 I
________________ e S @ Change the subject of a formula — U8 I
Iwhat do | need to be abk to do? L _ _ _ _Change fhe subet wheye the subeet aprears more thonoee (€=U _ _ _|
I'Step 1 Solve. equations | 1Sotion: ai value we can put in place of a variable that makes the equation true crox |
Step 2 Solve fractional equations | | Variable: a symbol for a number we. don't know uet soxa
I |Equation: an equation says that two things are equal — it wil have dn equals sign = x D a0

| Step 3 Solve. equations with unknowns on both sides
| Step 4 Understand inequaities
| Step 5 Solve inequalties
| Step 6 Represert soltions to inequaities sing set notation
| Step 7 Change. the. subject of a known formula
Step 8 Change the subject of a simple formula
Step 4 Change the subject of a complex formula

| Step 10 Cnange the subject where the subject appedrs more

| than once. (E )

| IB(pressk)n: numbers, symboks and operators grouped together to show the valie of something

| ldentity: On equation where both sides have varidbles that cause the same dnswer inclides =

: { Inequalty: an nequaity compares two vabes showng if one 1s greater than, ess than or equdl to

| another

| IFractional Equation: On equation that contains fractiors, h@ﬂOde

| ILike Terms: Terms that have the same variable and exponent, which can be. combined in an equatio
/]

| 1Rearrange: To change the form of an equation or formula to make a dfferent varidbke. the subject. |

I

I
__________________ I |______________________________|
FreLr 4 N[ ———— — - ——————————
| Solve equations with brackets I | Form and solve inequaities 1 I Inequities with neadtives :
| I
I [ T a4 [ a0a 3(x+4)-30 I Tro more than treble my S : | Method | Make x posilie first :
| 30 - o I o) number s greater than 11/ |1 PR |
—_ >

| T xpand the brackets [ I| X A |
| = o+ 2= 30 || Findthe possble range of vales | | ) X |
I . B B II + 2> |I A >+ 3 X is true for any vale I
| CEGG @ 2 2o el |7 !
guonnng 1 Sole : P smale than -5 I

: -15> 3 I
: [ [ ox =18 H X ¢— -3 44— 0 — || :: =3 =3 I
| 6 -6 ye3f |l - TR cechm ||
I—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— == l_l— _________________________ -'I : Simaler Bigger 2 —3(-6) - 20 |
| | Equations with wknown on both sides :' Inequaities with unknown on both sides |, 7' 5 '3 TRUE/ CORRECT :
I | Soling inequalties has the same method as li |
: &5-3124 RIS :I equations ” Method 2 Heep the negtive x I
| -3x -2x x| x| x 24 :: 5(x+4)<3(x+2) Check il I Q—EX > l; x s true for any vale :
I x+5-24 AL 5 || 5+ 20<3x+6 55 bigger than -5 |
I 5 5 m || X*20<6 5(-8+4)e3(-5+2 Il = o |
! | x<-l4 5(-4)<3(-6) |l ] Thiscamot be. | |
I x=19 ) 1 x<-7 -A0<-18 I M true... |
3 1 v 208 sk than-5 11 ~__ |

_______________ I________________. v
(Cromatin A Emnidio e Qidftido mooe T 1 -5 Whenyou muttiply or dvide x by a |
I Formulge. and Equations Substitute in values || X <-D |
| ! negative you need to reverse the
| Formulge — all expressed in symboks Eq,uattons include numbers and can be solved : | inequalty :
r—-—————-——_——-_—- - —_—_————_———  —_—_——_—- - - — ————— I ")
| Rearranging Formulde (two step) i | Chanee. the subject  Make vthe subect of the formula |
: I an equation (find x) In a formula (make x the subject) : : 42 SUpjeC :
N S I _13(d—-3v) | getrdofthe |
| -2 Wears | | v +— fraction first |
| 4 =4 *nga'ﬁg I vg = 13(d — 3v) _ I
| x=3 o I Factorise at |
| | ! ' H vg = 13d =39v) | thg pont to |
The steps are the same for o
: solving and rearranging : : vg + 39v = 13d / Qegf'thet :
| | _ coefficien ,
: Rearrangng s often needed when Using y = mx + ¢ : : v(g +3 9) 13d on its own :
I

[ eg Find the gradent of the Ine Ay -4x = 9 Iy Rw{mn@?to gl 13d 13d |
I Make y the subet frst I | the coefficiert on — I
: y- 4%+ 9 :I ts owin (g +39) (g +39) :




YERR 108 — AUTUMN

AT6 - QUADRATIC EXPRESSIONS ﬁ |

AND EQUATIONS
| What do | need to be able to do?

|
2
| ©
I 2
&
g
a
I
,CMW%HAW:I
| —

I Step | Expand doubke brackets Step A Expand triple brackets
I Step 3 Factorise quadratic expressions
| Step 4 Factorise more complex quadratic expressiors (E)
| Step 5 Difference of two squares

| Step 6 Solve quadratic equations equal to 0

Step 7 Solve quadratic equations by factorisation
Step 8 Solve more. complex quadratic equations by factorisation (E)

Solve quadratic equations equal to 0 — U228 Solve. quadratic equations by factorisation — U228
Solve more complex quadratic equations by factorisation (E) — U460 Complete the square — U397

. —Ex_parg do_ublaorﬂeg J%&@p%dﬁp[e_brﬁkeg J%@?@c&se_@;dm_tnc&p;ss@sjkmé_ 1

Factorise more complex quadratic expressions (E) — U858 Difference of two squares — U963

Solve. quadratic equations by completing the square (E) — U589
Complete the square with more complex quadratic expressions (E) — U764

| Smpify: grouping and combining smilar terms

| Solution: a value we can put in place of a variable that makes the equation true

| Variable: a symbol for a number we dont know yet

| Equation: an equation says that two things are equal — it will have an equas sign

I

I

I

I

I

I

| |
| Expression: numbers, symbols and operators grouped together to show the valve of |
| something :
| !
I

I

I

| Step 4 Complte the square Linear: an equation or function that is the equation of a straight ine

| Step 10 Solve quadratic equations by completing the square (E) | Quadratic: g curved araph vith the righest power being 2 Square power o ao x

| Step |1 Compkte the square with more complex quadratic expressions (E); | Origin: the coordinate. (0, 0) osna

| Step 11 Soke quadalic equations usn the quadate formda _ _ _ 1| Parabolaca v shaped curve that bos mrorsynmetry ______ *74° |

| Solving Quadratics

: Quadratics are abays in the form:- 9 Compkting the square

ax®*+bx+c=0

|
|
| We can solve quadratic equations in 4 different ways
I

| Factorising — put into brackets first 3 Quadratic formula

—b + Vb2 — 4ac
XX =

€

I

I

I

b 2 b 2 2a :
"‘E) te— <§> = 0| 4 Graphicaly |
|

-1

(2x+3)=0

2x+3)(3x—1) =0

(B3x—1)=0

3x =1

X ==

puare g a | —(—5) 1+ B X T X (12)

| Eactorising Quadratics to solve ) ” : : Completing the square s a method used to soke  Completing the square |
:f:g”?uta?hzxg&wo” back nto brackels To foctorse fUly" mears | | 2t equations that wil not factorise W can solve quadratic Using :
| et 0dd to find the y Ptdr-15 =0 | Compkling the Square. |
| reonse midde term A+4 I | I
| x?+6x+8<+——| Mipytofndthe ||| (x+2) : I "2 _ '
! L (x—2)2+41=0 |
I Odd to _ end term \’\& I - (x + 2)(.’6 + 2) 1 | I
| fd [T EFDEFD X q Wedont [1(x—2)2—4 +1=0 |
e i Oy IR |
. x2 = 2x—3 | (x—2)2—-3=0

: mdde |~ T Mutibly to find the | | this extra : , :
I term — (=3 +1)| endtem : 424 | (x—2)>=3 |
[ 2 e ) | : Rearranoe x—2 =+V3 :
\ Factorise and solve: N (27 =4=15=0 454ty v — 32 |
| x24+4x—-5=0 (x—1(x+5)=0 H ) I on ts own B I
| (x+2)*-19=0 x = +1.7...4+ 2
Therefore the solitions are | II'_______________________________________________________i

| Etherx—1=0 x+5=0 I Quadratic  When a quadratic doesn't factorse or s dffiut to use
|| |
: _______ X . f ?’ _______ X=75__| : formula  compketing the square method due to the vale of its coefficierts 1
Factorising and soling with Coefficients i : I
o e 30 | we use. the quadratic formula - b +VbZ = 4ac I
a b c [ ax?+bx+c=0 2a |
Product = oc -—13 —26 19 I I
S b o : Watch out for sobe x2—5x+2=0 :
3x —1 || doubk regatives g h— 5 _ s |
2x 6x2 — [ with your b valve! ff a=-+ - €=+ I
+3 +9x —3 | |
I I
| |
I I
I I
I I
I I
I I

2x = —3
x——i Ond
L__ 22

cakculator remember 2 x (1)
{o add brackets!

5++v25 -8

X =

2
_5+ Vi7 5 Vi7
2 x =
x =46 / \ 2

——— — — — — — — — — — — — — — — — — —— Y



Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

MATHEMATICS

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 10 HALF TERM 2 (Autumn 2) :

N16 - PERCENTAGES
R6 - RATIO AND SCALE
N17 - WORK WITH FRACTIONS



| Step [Percentage of an amourt

| Step A Percertage increase and decredse

I Step 3 Repeated percentage change

|Ste,p 4 Express one number as a fraction or a percertage
of another

Step 5 Express a change as a percentage

| Step 6 Find the original vale after a percentage change

| Step 7 Simple interest
I Step & Compound interest

|Ste,p 9 Choose appropriate methods to solve percentage

Percentage. of an amount — U254, U349 Percentage increase and decrease — U773, |
U67 Repedted percentage. change — U332 Express one number as a fraction or a :
percentage of another — U278 Express a change as a percentage — U278 I

Find the original value. after a percertage change — U286 I

Simpke interest — U533 Compound interest — U332 |

Choose. appropriate methods to solve percentage problems — U721, U278 U286 |

1 Peywords R
oxXOa
| | Percent: parts per 100 — written using the 7 symbol XxOAO

I 1 Decimal: a number in our base. 10 number system Numbers to the right of the decimal place are called
I | decimats
' caction: a fraction represents how many parts of a whole vale you have
T Equivaent: of equal value
Reduce: to make smaler in vale
| | Growth: to increase/ 1o grow
| | Integer: whole number, can be positive, negative or zero
I 1nvest: use money with the goal of it increasing in value over time (usually in a bank)

|
|
|
|
|
|
|
|
|
|
|
|| Muttiplier: the. number you are muttiping by :
|
|
|
|
|
|
|
|
|
|
|
|
|

1" oblems Jl !Eroﬁt: the income take away any expenses/ costs
— % K ¥ ¥ K & K & X K % % F ¥ § ¢ ¢ % _—_—_—_—_—_—_—_—_F====================
: COIYIEWC FDP [ Comparisons are easier in the same format } :l Fr OCtIOYI/ Percentam Of amount
70 ot of 100 g I £60
70 hund
: 0 T:E;HEO —> squaes ——» }%idthg :l find 2 of £60 [EETEETZE 2B TER]
| 70-100 0 hundedty’ . DT
Usng a - 7 tenths” I £36
| || Remember
| cakulator i 07 | W 3.007-06
| Be careful of recurring decimals || iemember 0/ of £60 = £6 s
I 2 SZD | Convert to a decimal g | -03333335 |I 57007 50/ of £60- £30 60/ of £60
= - 50003 |: 607 of £60- £36 - 06x 60
This wil gve you the answer \ x 100 converts The. dot. gbove the. 3 I| = £30
|n the simplest form to a percentage II_
l— _________________________________________________ ______ jf-——— = 3
| Percentage increase/decrease 1 Express as a percentage |
| 1007 100/ |27 27 per every 50 5 54 per every 100 |
| = > shaded shaded 54/ |
| vz | [ ] o [ oo [V
: 427 Decrease by 587 Increase by 127 30 100 I
= 13 I
: 007 - 587 = 427 Multpler 100/ + 12/ - 12/ Moltpler o 100 |
| 100 — 058 = 04 4 Lessthon | 00+ 012 - 112 4— More than | 1 |
e a 433333...7 |
e T 1\ ot
| Can't use equivalence 437 |
: Sslmpk" and COMPOI?::SI lntegf'St Compound Interest | | e L é)fl@lnal amount: £100 § : em@h}odﬁnj‘ ‘per :
imple Interest P % ndre
| Simple nterest Wﬁm Tess invests —f VIEND :;) . I : | Decimal percentages are stil a percentage |
I Jomes invests £100at 107 E > I ________________
Y2 £121 SE S,ImMm—————————————— A
I £2000 4t 57 compound ) £8 IIp -
I simple interest The orignal valie nereases  nterest for 3 s [l Find the original valve :
| by this amount every year years Y3 £13200] = |1 Percentage calculations |
e e e e e e e — — — — — — — — — — — — — — — — — — — — — I
-~ T ————————————— Iy | Oand o ey = I
| Repeated percentage change Deprecilon /! ‘ oot WP = e |
Depreciation cakulations use multiplers kess than | | I
| Compound interest £100 [ x 110 M x 110 M x 110 } Ry ST : | Inatest Luoy scored 607 of her questions correctly Her |
Tess invests £ 100 [ calcuiated by combining the. muttiplers separately ] | I score was 4. How many QU&StIM%g;(& onthe test I
R L N Comiron-1 |
| 07 thena  — ——— I
vears occurrences - =
| Ongnal amount Repegted muttipler reduction of 10/ The mutipler | : A4+ 06-40 m?rks Total questions on test I
I Syt i = 0/ -6 |
e T T T T T T T T T T T T T T T T T T T T T T | 100/ - 40
: Growth and decay st s et om0 || QeorsoTorapt £3000uthaprftof 207 o :
Lecay — | much was the car orignally?
Compound aronth - Compound deeay Ooary?go;:ripiru%\'gh The constant multipler is less than one : I 100% - ol I
NS | Ognalx 122 3000 |
: decay are Gronth — the. vaes increase. exponetialy | : | | | 1207 = £3000 |
| exponential graphs The corstart mutipler is more than one | | ' T ! 0/ - £250 |
e - _____ I 00500 _ |




I Ratio: a statement of how two numbers compare

-
I

I
| Step | Equivalent ratios

| Step 2 Share in a ratio (gven total, one part or

dfference)
| Step 3 Link ratios and fractions
| Step 4 Combine ai set of ratios

| Step 5 Share in a ratio (algebraicaly)
| Step 6 Solve problems with ratio and dlgebra

| Step 7 Ratios and scales

| Compare with ratio
| “For every dog there are A cats’

Dogs: Cats M
The ratio has to be written in the
same order as the information is
glien

eg A I would represent 2 dogs for |
every | cat

dectly proportiondl 1
Form a straight e I
« Pass through (0,0) I The car mage is
v\ I 10cm Image - Redl Iffe

The gradient

Graphs with a constant ratio are

I | Equivalent: of equal valve

| | Proportion: a statement that finks two ratios
| I'nteger: whole number, can be positive, negative or zero

Equivdlent ratios — U753

I
Share. in a ratio (gven total, one part or difference) — U577 :
Link ratios and fractions — U176 Combine a set of ratios — U942 I
I

I

I

Share in a ratio (algebraically) — U676
Solve problems with ratio and algebra — U676
Ratios and scales — U112

I Fraction: represents how many parts of a whole

I parts.

| I parts are taken

I
I
I
I
I
I
| Denomnattor: the rumber below the e on a fraction The number represent the total number of :
I
I
I
I
I

1 Numerator: the number above the fine on a fraction The top number Represents how many

O picture of a car is drawin with a scale of 130

Put back into the question

| o
>

is the constant ratio

m - 30cm
[Ocm = 300cm

James: Lucy

—t—
Qﬂ) 3 _'4- X@D]j } £350
£150:£200 [T1T]

R A T T T T T T | . . .
|| Ratios and fraction | Sharing a vhoke into 4 given |
I | T A | | m) James and Lucy share. £350 in the |
I | rees: Howers AL ato 34 |
Units have : I 3 . 7 - 54 | | Work out how much each person earns |
i SR R v R s i
the same I | ) Flowers I —_— I
Fraction of trees (I James Lucy |
veto | : Y 1 111 £3%0 |
Ci’;ﬁ’ge : | Number of parts of in group 3 § I : 3 : 4 - |
| Total rumber of parts 0 A Lucy I
____]II_ _______ }_/‘ _______!:Findthevabeofone art £350- 7-£50 :

————————————————————————————————— Whoke £350 o

I Ratio and Scak’, I 7 parts to share between D = ore part |
== (3 James, 4 Licy) - £50 I
|
I
I
I
|
|
|

I | .
I @
50

Conversion between currencies

G

For every £ 1
[ have. 90 Rupees

Using a conversion graph

|
|
|
|
|
|
: Currency can be converted
|
|
|
|
|

&‘IV/A
=1 S

£1=90 Rupees <4——— Currency is directly proportional

£1=90 Rupees N\ o

>

£10 = 900 Rupees

Convert 630 Rupees into Pounds

w 7~ £1=90Rupees

><

= & 030-%-7
£7 =630 Rupees

You could work out how
much 40 pens are and

|

I 4

I f?)} ///)/ then compare

I . i Compare the soltion in the
: | 4 pers costs £260 | | 10 pers costs £600 | context of the question

I q The best value has the

I / mtzen , £A60+4-£060  £600 + 10~ £060 lowest cost “per pen’

b g l-pound The best value mears £1

| 22 bus... 4 +2060- 154pens 10+ 6= 167 pens bULs You more. pers
L

|
|
: James = 3 x £50 = £150
|
|
|
|

)

Luey = 4 x £50 = £200

=y

This is asking you to cancel down
until the part indeated represents |

Show the ratio 4:20 in the ratio of In

|
|
|
I
I
I The question states
|
|
|
I

I
|
|
I
|
|
I
|
|
-

|
I
|
|
I
: This side h
I o tepatreto (47 A0 g ¢
I %erlelfjg‘:e fo—to kgep "
: Diice by 4 ) propoftn
I the n part does not. have to be an integer for this type of question
11 Combining ratios B R G
L)
Il The ratio of Bhe counters to Red cortersis 53 : o [ I
: : The ratio of Red counters to Green counters s 2 | o® o :
¥ 00 60 00 |
| Rotio of Ble toRedtoGreen @ ®@'@ @ o |
| | 0% ® ... |
|
(! 0: 6 : 3 |
I 4 I
I Use equivalent ratios to alow
|| Use equudent ratos !
[ comparson of the group that is Lowest common mulip of | |
| common to both statemerts the ralio both statements | |
I | share |
T -



G > | Odd and subtract fractions — U736 Muttiply and divide fractions — U475, Ud44

YEAR 108 — AUTUMN @)1 £
p T (I
N17 - WORK ITH FRACTIONS |2
: _________________ :The ords

What do | need to be able to do?
| Step | 0dd and subtract fractions
I Step A Mutiply and diide fractions
| Step 3 Solve problems with fractions
| Step 4 Odd and subtract dlgebraic fractions
| Step 5 Mutiply dlgebraic fractions
| Step 6 Dide algebraic fractions
| Step 7 Simpify algebraic fractions

I parts are taken

1 Denominator: the number below the Ine. on a fraction The number represent the total

|1 number of parts
|1 Equivaent: of equal valve

Simpify algebraic fractions — U103, U437, U294

+or - more complex dlgebraic fractions (E) — U685 Muttiply and divide more. complex dlggbraic
| fractions (E) — U457, U824 Solve equations with dgebraic fractions (E) — U505

| "Nomerator - the number dbove the. e on a fraction The top number. Represents how marny

I Mixed rumbers: o nomber with an integer and a proper fraction
| Improper fractions: a fraction with a bigger numerator than denominator

|
Solve. problems with fractions — U881, U416 Odd and subtract dlgebraic fractions — U685 |
Muttiply dlgebraic fractions — U457 Divide dlgebraic fractions — U824 :

I

DAOXI
AOX0O
O X 0OA

| Step & Odd and subtract more complex algebraic fractions (E) | Substitute: replace a variable with a numerical valve |
I Step 4 Mutiply and dvide more complex dlgebraic fractions (E) | Place value: The Value of a digt depending on s place in a number In our decimal rumber |

-

L

[ system, each place is 10 times bigger than the place to s right

| Odd aind subtract algebraic fractions

I , & 1 This cant simplfy any

|4 2 - 7 * b \ further.... we could combine

: 5 3 " w0 b ( \ xa into one fraction though to

| - I b 1a / ol 2b+1a
| L 1 \ it / « / *

| Use equivalent fractions to find a common multivk for both denominators ab ab

: Olgebraic fractions use the same rukes as basic fractions, We can ‘

| only add or subtract things that are the same size. (in the same You might get x+1 4+ X +3

| deromination) questiors which are a x+2 x+4

I x (2) 3 1 x(x+ 1) bt more complcated ™

: 3x = ( x+1 2 \ t is stil the same GrDED) (eI
| 3 process thougn, Ol al (x +4) al (x+2)
[ x4 waetyglows | FTIETY L EEAE+)
. 9x  Bx 3)(2) W+ | AT

| CERET] EENG @)1 1) {0 gel the

| 4 denomindtors the xX+5x+4  x2+5x+6

I 6 x+1 same.. ... think cross X1 6x+8 | x2+6x+8

: - 9x1+28x 2x+2 2x+2 muttiply if you're

| struggling

| 17x 6+ (x+1) x+7 2x2 + 10x + 10

| 1z _ 2x+2  2x+2 x?+6x+8

|

| I —
2 -3 | b

: T —4 Millpbing by Represerted |: 3 X ‘2_ = o

a reciprocsl §

: ) gives the = — :l 4 . 3 W
2 4 some [ N

| 5 X 3 allome ) ” Simplify: 5x+10 x

'r— _______________________________________ 4| 3 x+2

| Multiply and divide alaebraic fractions _ (5x+10) x ()

| @) x(x+2)

I[  To help, we can factorise & carcel Lefore mutivying Ee 1 10k

I T o

I 7a — 21 3 7 X (a - 3) X 3 3x+6 common factor:

| X = (52)(x +2) X +2

| _7x3 2 5

I ax4 4a 3

Simplify: 4 | 3
J 3x+9 T 2x+6
4 2X + 6
3x + x

(4) X (2x + 6)
(3x +9) x (3)

]

8x + 24

T o9x+27
(8)(x + 3)

T ) +3)

common factor
x+3

——— —— — — — — — — — — — — — — — — ] b — — — — — — — — — — — — — — — — — — — — — — — — — —

XI:IAOI



Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

MATHEMATICS

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 10 HALF TERM 3 (SPRING 1) :

N1g - NON-CALCULATOR METHODS

A17 - STRAIGHT LINE GRAPHS
P3 — PROBABILITY

N19 - ROUNDING AND ESTIMATING



YERR 108 — SPRING

NIg - NON-CALCULATOR HETHODS 5 Sevsut

["What do [ need to be able to do?
I Step | Order of operations

I Step A Related cakculations

| Step 3 Solve muti-step problems

| Step 4 Convert recurring decimais to
| fractions

Order of operations — MDA
Related calculations — MDA | MI35
Solve. mutti-step problems — U325

Convert recurring decimats to fractions — U689
Convert more complex recurring decimais to fractions (E) — U684

— e — — — — — — — — — — —— — — — — —— — — —

Vhegors™ - T T T T T T T T

I | Truncate: to shorten, to shorten a number (no rounding), to shorten a shape. (remove a part of the shape)

| Integer: Whole numbers; can be positive or neggtive

Round: making a number simpler, but keeping its place vale close the what it originally was
Overestimate: Kounding up — gives a solution higher than the actual value
| Underestimate: Roundng down — gives ai solution lower than the actual vabe

OAOX

ep Nvert more Compex recuring ational Numbers: Ol integers puS Trac jons {they are made vin Ntegers oxOA

| 'Step 5 Convert l | Rational Numbers: Oll integers plus fractions (they de by dving 2 intege el

Ldec\mals to fractions (E) Llrmt'mal numbers: Numbers that cannot. be written as a fractions eg  and V2 xaao
r—-———— - —————— -r-——-- - -
: Division methods Shot duson g 4 9 Complex division : : MU[Up[K‘,ann methods Muttivkeation with decimals :

"5 3 a1 +d-+0+4 Wi To Perform muttivleations as integers
3H =7 - 7 3584 ;
: 3084+ 752 S, ” ST e ¢4 02x 03— 2 3 :
Division vith decimals foctors I Make adiustments to your answer to |
| The placeholder in duision methods is essential — the. decimal ines up on the diidend and the quotient I | Long Grd method mitch the question 02 x 10 = 2 I
I 24 = 00— 24 = 02 ——» 240 =2 II muttipleation 03x10=3 |
I \ Y 1 cobmn) Repedted Therefore 6 = 100 = 006 I
| Oll gve the same soltion as represent the same proportion Start tw’el mp{f::ﬁ?g:tsz (rlnetho d especily £ekdton |
| Muttiply the values in proportion unti the diisor becomes an integer | | for b 4 |
L o _ | _ orbeermipbdon  __ _ _ _ __ ______ I
T S 0 00 = Cix[(3-ax7)+5]|-2x24+6 |
| Use order or operations SR Ix[(3—28) 5] 220+ 6 |
siflofe|s|o|-3|-6]-0 Remember =i o T T X -
: 2|6 |4]z2]o[-2|-4|6 square rools = —1x[(—25)+5]-2x24+6 :
| Bl e have G positive. = 1 x[—5]—2x24+6 |
[z a5 and regative  _ 5_ .
: (Mutiplcation or d|V|S|§n ) oo ] o U@; 5-2 x-24 6 eemember 1o work dow, :
| (Qddition or subtraction ) 3| al-e|s|o|3]e|a =3-Aa8+6 writing the answer directly |
=5-48+6 underredth the section
: Brackets around negative substitutions helps remove calculation errors =5-8 you've Just caubated :
=-3 v

| -

| Rational and irrational numbers

| .
| convert recuring Integer Whole numbers; can be

Recurring decimaks are not irvational so you need to be able to
convert these to fractions Using this technique to shown below:

T and V2

cannot be written as a fractions eg

Use 10x, 100x, 1000x, etc, depending on how many digits recur
Olways simplfy your fraction dt the end

: d@CITﬂGIS positive or negative

| — |

| | Write 0.43 as a fraction in its Write 0.523 as a The godl g to make
: simplest form. Rational fraction in its simplest form. the recurrng parts
| 3 Nombers O . malch
T 100x1 i 4%2% nlegers pls || €4 13 _ gggs ¥ henvie g o
| = A fractions (they X = 5Y — equations where
I 9Px = 43 dre. made by 1000x=  523.23 the. recurrin

| 43 . 990x = 518 %

| X =5 dving A ’ decimal parts

| it _ 518 _ 259

| Integers = 590 = 195 match, we. can

: \ 100x - 99X = X subtract them

| (523-5-H13)

: Ircational numbers Numbers that Tips

|

I

I

I

|

Olays check your answer using a calculator it you have onel




YRR 100 — SPRING o | oo Polshaivegne rtlgome oot 1,

Find the equation of a line from a graph — U315 |
M | Represent solutions to singe inequaities on a graph — U747 Find the midoint of a ne segment — U789 |
Equdtion of a straight-ine. graph given one point and a gradient — U477 [

Equation of a straght-ine graph gven two points (E) — U848 :

| What do [ need to be able to do? _i'I_____E@fﬁf_ﬂﬁiﬁfﬁﬁﬁf_“ﬁf_@__ig_@ 8 RealIfe slrighlne graphs — UL VB62

Step | Plot straignt Ine graphs ODAOX

IS[ep;lg=mx+c ”h Or’dS oxDa
XOAO

Step 3 Find the equation of a line from a graph Gradient: the steepriess of a ne
| Step 4 Represen. solons lo singk nequales on & 06 || o oant- wihere twio lines cross The y-intercept: where the e meets the y-axis
| Step 5 Represert soltiors to mufipe nedualties on d groph | Paralel: two Ines that never meet with the same gradient

| Step 6 Find the midpoint of a Ine segment I _
| Step 7 Equation of a straight-ine raph gven ore pont andl | Co-ordinate: a set of vales that show an exact position on a graph
1

| 4 gradent Linear: Inear graphs (straight Ine) — Inear common difference by addition/ subtraction
I Step 8 Equation of a straight-ine graph given two ponts (E): : Osymptote: a straignt ne that a graph wil never meet.
| Step 4Equations of perpendeulr Ires (E) 11 Reciprocat a pair of numbers that muttiol together to give |
| Step 10 Redk-ife straight-ine graphs Il Perpendicular: two lnes that meet at a right angle.
e e e Jd |_ _____________________________ ]
_______________________________ ir,, ,,—- ~— ~—~— ~—~— - - - -~
: Lines pamllel to the axes Qll the points on this e have @ canbe ONY postue. ) || PlOttlﬂQ Y=mx+c aap hs :
| y a x coordinate of 10 or negative vae nchdgg ) | |
| T T T“ T / I y=3x—1 3 x the x coordnate then — | :
| L o | le{ [ | | 6) 1 x |-3]0]3 Draw a tabk to dsply this I
I I P ‘ | Lines paralel to the y axis take the form x 1 y [-10] -] & information
| htersection N P O I = a ond are vertical 1 :
points ~_ x I
| E—— = — 5 This represents a coordinate pair
I C T . il Lines paralel to the x axis take the formy : : (-3,-10) :
I — |+ 4+ \ = a and are horizontal | § |
I P | 7
| HNERN Qll the points on ths Ine have — eq (3,-2) (7,-2) (-2,-2) 0 a Yoo only need trio ports to forma |
| B ay coordnate of -2 al lay on this Ine because the I - straght Ine |
| y coordinate is -2 1 § I
(A - - - - T T T T T i |
I Compaf e Gfadmntg : : . Potting more ports heps you decide |
| ’ Y= The greater the 1 if your cakculations are correct (f I
| ¥ =mx +c ) QWd‘mth* tlhe steeper ” T23: [ theydomake astraght Ine) |
y=x e Ine
| K 4 2 [l |
! 1 1 I
| The coefficent of x (the  ° = .77 % ¢ > IU‘%X‘AF I Remerber to join the points to make |
| rumber in front of x) teks us A Paralel nes have the Il 8 alne |
| the gradent of the ne / _6‘ same gradient 1 ' | |
It i e A e e [
re T T T T T T T T T T T T 1| T 1
I Compare, Intercepts y=mx+c <_The vake of ¢ s the pont gt l y=mx+*c The equation of ale | |
I 02 2 whch the llr;evcrosseg the y- [| The coefficient of x (the number in front can be rearcanged €5 | |
: AL axs. ¥ intercept [ of x)teks us the gradent of the Ine y=C*+mx :
I -
| ) Yoo The coordnate of ay ntercept |: . e vdeofesthe pont at C=Yy—mx |
| vill aways be (Oc) I Y = mx + ¢ pchthe Ine crosses the y- | identify which coefficient |
| sl L I AN / axis Y intercept you are identifying or I
| *"1 U‘%"‘Af Lines with the same y- I y and x are coordnates comparng I
I ::{ mterceptcrossmthesame |I========================_—'I
| 7 \0_ y poce |, Real fe araphs
———————— ; —_—— e —— — — — — — — — —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g—lntercept shows the
I_ - .- - - S ] --- _" Complete the table of values to show the cost of hiring the plumber. minimum charge.
I Flﬂd the eQUﬂtlon {:fom a o aph Time (h) 0 1 2 3 8 The gradent represerts the
I (ol) y The :: Cost(€) | €25 £125 price. per mie
G
I ;?:ript : 6 :r;dlent y=2x+1 Il I real Ife graphs ke this valves will always be positive because they
\ ,

The direction of the Ine indcates a positive Il Direct Proportion graphs  To represert direct proportion the graph must start dt the origin
gradent I

/]/ " A box of pens costs £2.30
%‘W{}% When you have O pens Complete the table of values to show the cost of buying boxes of pens.
Ty, I this has 0 cost Boxes 0 1 2 3 8
2 I\ The gradent shows the Cost (£) £230

I
I
I
|
|
|
3 Il measure distances or objects which cannot be negative :
I
|
|
|
I
price per pen I




YEAR 10 — SPRING 17 - STRRIGHT LINE GRAPHS 2 08 7 )

”RA‘"a"Aw‘
I S()he ggﬂ! g!l o II : x and y represent vales
I " | :I IS (X, U) a SOU[IOY\.? that can be substituted into
| [ x*y-6 ] [ y = e ] 2 Hsthe | an equation
: I_Tnnza;e;%uﬂ::s‘ :: __j’ialglr"; ;&5 N / _ Fgf;i; I [Does the coordinate '( 18) le on the e y=3x+57
OFl, o7 FILErseciion Pronvines
| the x and y sobition for both ‘| I O the substitution makes the
- Il This coordnate represents
I equations Il -1 and u-8 equation correct the coordnate
| { 1 Y (18) 1S on the e y=3x+5
: The sabtion that satifies both N I y=3x+5 k5 (27) on the same ine?
equations & | | 8=3(1)+5
N I N 72345 ]
| ' ; N
T i e s e : _|L No 7 does NOT equal 6+5
re.— . — T T T - '| _______________________________
1 Equation from two points |

! P;Cfpendl(‘zUlal' llnes Unlke paralel Ines, perpendicular ines do intersect

:Wo Aot the equaton of the b . psces thoughtre Their intersection forms a right or 40-degree angle

I I
| |
I 41 I
:pcmts(3,5)md(6,14) _14-5 | 3 oo o oo e e e ot » |
X1y 272 - | g L e slope ot one line is the negative reciprocal of |
| Cradert = thingeny _yen %_ 3 [ s o +16 < g?: (o nes the slope of the other Ine. The product of & |
: T gy w7 =3 |1 PO number and ts reciprocal is | |
| 3 : 2 perpendicular :
r—f—————————————‘==?=======? ________________________________________
| Reciprocals Eq_uatlons_for Perpendicular nes y
: The reciprocal of a number is the Bage | Le (0 y =2x+1
I number you would have. to muttiply ! Line B is perpendicular and passes through (2, 4) et
| it by to get the answer | ind the equation of Line B
4 1 y=mx-+c
The reciprocal s gradient (m) = negative reciprocal of 2
2 3 1 N |
- K — =—=Xx+cC > X
3 The reciprocal is > y 2 /o
| Substitute (2:4) to find ¢
0.25 = The reciprocal 4
/1 4 8 4=—05%x2)+c
4=—-1+4+c
2
first!
1
Exampe 2 Line L, is perpendclr toy = 1 — =x

The product of the gradents of 3
© PrOCLE O e gracerts © and passes through (5, 7) '\

a pair of perpendicular ines wil Gradient is the
alays be -1 therefore you need Find the equation of Line L, neggtive
to find the negative reciprocal reciprocal of this
" y=mx+c —> y=3x+c ine

—3 The negative
reciprocalis 3

substitute x &y which are

(5,7) tofind ¢
5 Thenegalive _ 1 N 7% 5)+ ¢
recprocal's 5 7 =15+ ¢

|
|
|
|
|
|
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| :
|
| | White the decimal as a fraction :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
! |

I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
| 1 _ |
| £ - y=—=x+5 | J’—5—§x :
|
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
|

—8=c¢  |pel, | y=3x—8




|I ® Find the. probabiity of a single evertt — U510 Use the property that probabilties sum to 1- U510 |

\f E P\ R \ 0 H — S PR ( N (] | % List and count outcomes — U104 Relative frequercy — U580 I
| E Sample. spaces for | or more everts — U104 :

| E’ Two-way tables and frequency trees — M8A9, U280 Independent events — UDSE I

P 3 _ PROB]\BIUH i : o Tree diagrams for independent events — U558 Tree diagrams for dependent events - U729 |
____________ mfm_ L Condtional probabity (Tree dograms) €)-U8AI_ |
IWhat do [reedtobe abe todo? [ T T T T T T oaox 1

| freuwords soxa
|Step [ Find the probabilty of a single event %Dao

[Step 2 Use the property that probabilties sum to || Event: one. or more outcomes from an experiment

|

I

I
IStep 5 List and count autcomes Outcome: the resutt of an experiment. :
:Step 4 Reblte frequercy Intersection: elements (parts) that are. common to both sets I
Step D Sample spaces for | or more events - . |

Union: the. combination of elements in two sets

Step 6 Two-way tables and frequency trees _ , _ I
Step 7 Independent. events Expected Value: the vale/ outcome that a prediction would suggest you wil get |
[Step 4 Tree diagrams for dependert events Systematic: ordering vales or outcomes with a strategy and sequence :
IStep 10 Conditional probabilty (Tree dagrams) Product: the. answer when two or more valies are muttivlied together |

b e e — . -
: Relatie Fre Frequency ofevent | i Singke event probubilty The probabiity scake

Total number of outcomes |

>
| | |
! ! 1

emember to cakulate or identify the overal number of outcomesl |I

‘ Probabilty is always a valve between O and | ‘

of tems i that drawer s dlso

I I
| I :
I
Colr | Freawmy | Reltve |: S e Eien hoce Certan |
Frequercy | Rebitive || The probability of getting a blue bal 1§ 3 || voros 05,= or 507 lor 1007 |
. o 03 frequency can be || =The probabilty of NOT getting a blue bal is g [l The more likely an event the further up the probability it I
reen wediofnd | \ ) I =>_ il be. in comparison to another event |
Velow 2 06 expected I: The sum of the probubites s 1 I (t wil have a probggmtg closer to ) |
outcomes |
Ble 2 0l || The table shows the probabilty of selecting a type of chocolate Il | /I/v | | | | I
i I A T T —
I 20 II Dark Milk White I There are 2 ' T 5 " ' " :
Jeg Use the relative probabilty to find the expected outcome for || 015 035 I pirk and 2 % g(i\tae(:\i/ab Z%SiLls Sil;\iogzh |
green ff there are 100 sekections I _ [ yelow balk, so ”
| | Plwhite chocobate) = 1 — 015 — 035 T vterval voloe. s X I
| Relative frequency x Number of times || - 05 they have the 5 |
L 0.3 x 100 = 30 e e e e I I'same probabilty ;
I Comn it 1 A T T T T T, T T T T T T T 1
Experimental data i | Tables \ern digarams, Frequency trees |
I | . Frequency trees and two- |
I [ Theoretical What we expect o happen The more tridis that are | Frequency trees @ oy lobs cansron e |
| probabilty completed the closer 60 people visited the 200 one Saturday momir & same rformation
| gxpgmmen’[m p(obabmtg I 26 of them were aduts 13 of the adut’s ¢ I
|| Experimental What actualy happens when we and theoretiadl | | favourte anmal vas an ekephant 24 of the |
| probabilty ty it out bt bec | | chidven's favourtte anmal was an elephant The total cobmns on two- I
prooapiily become | way tables show the
Two-way table
| The probabilty becomes more accurate with more triak. I poste dromvalos |
Y | |
L Theoretical probabilty is proportiona I Odt | Chid Pladt) - 22 |
I_::::::::::::::::::::::I Elphant 13 24 37 I
P(Chid with favounte
AMPE SPACE Tre possble outcomes from roling a dee |
| S m b ; i’ \ ’ X | : Other 3 0 43 animal as elephant) = 5 :
I Totdl 6 | % | ¢
| &5 1 l2(3]|4a|5s|[6]| Peen =3 :I z I
2 I R EN I I
158 all IS tales) A | | Dependent events The outcome of the first event has an impact on the
| SE T[T AT 3T|4r) oT| 6Tl | | Iree diagrom for dependent second event
= event
|_ ______________________ AAa
—_—— e — — | O sock drawer has 5 black and 4 white socks, Jamie picks 2 socks from the drawer
_b Pk first sock i _ 5 420 17 E—
I lnde ndent events ’ 5\(3 - <’ P (BB) x5 72 o NOTE: s “socks” are removed

I [ The outcome of two events happening The outcome of the } P (AandB)

first event has no bearing on the outcome of the other — P (4)x P (B) [=P@BW) X s =2 redueed - the

I Tree diggram for independent event denominator s also

B
\-
-u
<
5
Sum of probabities

I
I
I
I
I
from the drawier the number |
I
I
I
I
I

5 45
sobel has a bag with 3 blue counters and 2 yelow She picks a counter and replaces it before 9 8 e redced f;{ﬂtm secord
I the second pick Because they are replaced the second pick has the same probabilty 3 43
I_O white sock has been removed g B P(WW) x5=17;
57 25 e r—-r————""""="-—-"—-————_— I
Independent and Independent events are everits which do not

< Dependent affect one another
2

|
|
=P (YB) %« — \
s T ms < B o=z Dependent events affect one another's probabilties :
P ) =Py XEmx 3 This is ako known as conditional probabity _!

y 33
5 -<
32_6
Yelbw =P (BY) 55" 25
3
5

Sum of probabities

I
I
I
|
I
I
I
3 out of 5 are bloe =P (BB) 3.3_9 ] | ________________________
I
|
I
I
I
I
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N19 - ROUNDING AND ESTIMATING

What do | need to be able to do?

| I
| I
: Step | Round to decimal places and :
| Sonficant figres I
| Step & Estimate answers to caculations |
| Step 3 Use of a calulator |
I Step 4 Error ntervas (ncding |
: truncation) :
| Step 5 Upper and lower bounds |

| Round to decimal places

| To ldp" — to one number after the decimal
To Adp" — 1o two numbers after the deciml

| 2.46192 tto 1dp) - & ths chser to 24 or 25

A2.46192 o 12dp) - & this closer to 246 or 247

24 1

Upper and lower bounds

| Check Mode — Make sure it's in Degrees and Maths/Comp mode
Brackets — Use them to keep the correct order of operations
Negatives — Use the (=) key for negative numbers
Squares/Roots — Use X2 for squares and /x for roots
Fractions — Use the fraction button to enter and simpify
Standard Form — Use the EXP or x10* button
ONS — Reuse your st answer with the ONS key

|
Round to decimal places and significant figures — U298, U965 |
Estimate answers to cakulations — ME&7 & |

ke of a calculator — U161 :

|

|

Error intervals (nclding truncation) — U657, U301 U108
Upper and lower bounds — UD &7

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

Significart figure: The digts in a number that. carry meaning contributing to its precision (starting from
the first non-zero dt)
Rounding: Reducing the digits in a number while keeping its valve close to the original

| |
| |
| |
| Opproximation O vale or quantity that is nearly but not exactly correct I‘\Q Mordg :
| Estimate: O rough calculation of the vale, number, or quantity |
| |
| |
| |
| |
|

CRAW HAW
p Lo X

Error interval O range. within which a number les after rounding

Upper bound: The highest possible value. in an error interval

Lower bound: The lowest possible. value. in an error interval

Oceuracy - How close a measured or cakulated valve is to the true value.

Using a Calcvlator :{_@ _______________________________ =

: | 247 This shows the ;irgber s closer to

|

|

|

I

| I Sianificart Fisures |

I I 37010 | signficant figure s 400 |

| 3710 lsgnfeant figure s 40 SF Round to the first I

3710 I'sgnfcant figure is 4 nonzero number |
037 to |signficant figure is 04

000000037 to I signficart figure is 00000004 I

— — — — — — — _T T T T S e, . T T T TR . . T T T T T T T Y Y T — — ll
Focus on the numbers I: Estimate the calculdtion Round to | significant figure to estimate |
after the decimal pont | I
II 4.2+67 =4+7 = Il Thsis an overestimate becavse the 6.7 wos |
2.4 6192 Ths shows :| \ rounded up more :
W the number The equal sign changes to show it is an estimation |
scoserto
25 : This is an underestimate because both :
A.46:192 |: Al4x3l ~20x3 = valves were, rounded down |
This shows the
I
JaN number is || It is good to check all caculations with an estimate in all aspects of :
Closer to 246 |: maiths — it helbs you identify cakulation errors |
_______ -, ————— — —_ ——_ ——_ —_ —_ —_ e e e e e —_—_ a1
_________________________________ 3

When completing calculations involving boundaries we are diming to find the greatest

The boundaries of a number
derive from rounding
State the boundaries of 360
when it has been rounded to 2
significant figures:

355 < x < 365

State the boundaries of 4.5 when
it has been rounded to 2 decimal
place.

445 < x < 4.55

These. boundaries can also be
caled the error interval of g
number

I

I

or smallest answer. |

I

+ - X + |

I

Upper bound B, +UB, | UB-LB, | UB, xUB, U8 |
LB, I

Lowerbond | LB +LB, | LB-UB, | LB«lB, | LB |
UB, :

e x =997 correct to | decimal place Upper bound = ] :
D= — y= b7 correct to A sgnificant figures L, |
‘_\,.-' Work out an upper and lower bounds for Lower bound — L% :

I

99.75 I

99.65 < x < 99.75 Upper bound D = T =15 |
error intervals for x and y . :
L b dD—99'65— 48|

665 <y <675 ower boun =275 - L :




Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

MATHEMATICS

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 10 HALF TERM 4 (Spring 2):

613 - PERIMETER, AREA AND VOLUME

S5 - INTERPRET AND REPRESENT DATA
A8 - NON-LINEAR GRAPHS



YERR 10R — SPRING

613 - PERINETER, ARER AND @@
VOLUME ’

Perimeter of a 2-D shape — U630, M690, M635
Orea of a 2-D shape — MA00, MA3 1, M390
Orea and circumference of a circle — M169, MA31, U459
Orc length and perimeter — U221 Orea of a sector — U373
Volume of a prism — M722 Volume. of a cyinder — U415 Nets — MH18
Surface. area of a prism = M6 | Surface area of a cyinder — U464

OAOX
I What do | need to be able to do? :I Q“\,_(ordg 20x0 :

I P _| I XOAO
Step | Permeler of 0 2D shope I} 2D: two dimensions to the shape eg length and width '
Step 2 Orea of a 2-D shape L1 3D hyee. dimersions to the <h erath vidth and heioft |
| Step 3 Orea and circumference of acirce | | - three dmensions {0 the Shape €49 englh, width and neig |
| Step 4 Orc ngth and perimeter | Vertex: a pont where two or more Ines segments meet I
| Step 5 Orea of a sector I Edge a Ine on the boundary joining two vertex :
| Step 6 Volume of g prism : | Face: a flat surface on a sold object |
Step 7 Volme of ai cylinder | : Cross-section: a view inside ai sold shape. made. by cutting through it |
| Step 8MNels || Plan: a drawing of something when drainn from above. (sometimes birds eye view) :
| Step A Surface area of a prsm L} Perspective: a way to gve llstration of a 3D shape when drawn on a flat surface |
LS D aenctogirie___ || !
| R@@! ise prisms 1 Remember an arc is part of the circumference Orc lendth I Remermber g sector is part of a cice Sector area :
: 01 sold obect with —. :: Circumference of the whok circl = md = T X 9 = 91 | | ] 2 |
| two dentical ends a4 i 1 S0, g (1 Orea of the whole circke = mr? = m x 62 = 36m |
| and flat sides SN N || [ Orc ength = % Xcircumference } 360 [ 120 I
I The cross =§><97T -6r I /1200 —%X36 I
I \/ section wil ako || [ vt o ) L |
I \ be identical to |11 ; Perimeter Il et -3 X 36m -12m |
I the endfaces |1 . "%/ Perimeter s the length around the outsice of the shape [ |
I || =777 This inclides the arc length and the radi that encloses the | I [ Sector area = — X area of circle } |
s Occyinder afthough with very | shape -6m+9 |l |
| similar properties does not have II (1 |
| || flt faces so s not categorised as II h oeced 2 | Tttt o
I a prsm ! areles 525 xourference + | [ Spetoh and (eoapise rets :
___________ e m———— Do they have the same |
Visudlse. the folding | : number of faces? > |

! of the net

A Wil it make the : I L Where do the edges :
cuboid with dll sides | : —_ Y Jon? — |

towching b= —
H | Ore the shapes of the 19 < P :

- — faces correct?

lem grds hep to araw accurately  Nets of cuboids | | P Y |

{ Plans and elevations
|
|

'IiD—’

I front side plan

3D Shape

I
I The direction you are considering the shape. from
I determines the front and side views

,0(60\ of 2D shapes

|

| Rectonge | | || Trange

| Boase x Height 7 x Base x Perpendicular height

Paralelogram/ Rnombus
Base x Perpendicular height

)

Orea of a circle
1T X radivs?

Oreai of a trapeziom

(a+b)xh .

SUffOCe AreQA Sketching rets first hels you visudse dl the sides

that wil form the overal suface area

-y

I
|
I
I
I
Frort and |2y 7
: For cubes and
|
I

space
.“_“\[-f[ li Couiting cubes

~

Some. 3D shape. volumes can be

bock cakulated by counting the number of

V3J0 390108 S SIS |0 Jo wn§

cuboids you can ako Rx7 cubes that fit inside the shape
find one of each £——7 Topand 2x6
face and otk Bottom  12x 6 [ Cobes/ G - base x widh x heigt J

Remember multipleation is commutative

For other shapes = not all the sides
are the same, so caulate the
indvidually

Vokjmes Volume s the 3D space 1t takes up — ako
known as capacty if using lquis to il the

I
I
|
|
oo
: SU({:OCC area - Guhndefs The area of the circe 1 |
| o e—— X radis? :
|
| |
' |
I
I
I
|

If |

| I
I

I I\ ]

e Ercorference] The width of this face s the | Prisms and cylinders

| | € e as the crcumference | | 0ross section = ared cross section x height

| T 7T X dameter x height |

| -/ | L Helght can ako be described as depth |
| ————————"——"—_"—_"—_"———

: [ 2 X T X rads® + 7 X digmeter x height ] | : Oreas — square s QOreas and volumes con be. |

| | | Vobmes — cube. units ft in terms of pi



YEAR 108 — SPRING
55 - INTERPRET AND
NEPRESENT DATA 1 0F 7

Mha_t d_o l_ne;dTo_be_abE to do?

Overages and range — M328 MA34, M&4 | Querages from an ungrouped frequency table — M399,
MI27, U312 Mean from a grouped frequency table — M40
Overages from a grouped frequency table — MIA7, M440, UH4
Use data to compare distributions — U220, U879, U837 Types of data — U322 Sampling — U162
Capture and recapture — U328 Scatter graphs — U199, U277

IStep | Querages and range

IStep 2 Overages from an ungrouped frequency tabe
IS’(ep 3 Mean from a grouped frequency table

Step 4 Querages from a grouped frequency table
[Step 5 Use data to compare distributions

|Step 6 Types of data
IStep 7 Sampling

|Step 8 Capture and recapture

IStep 9 Scatter graphs

=
I

| Draw and interpret a scatler araph

Age of Car (Years)

Ak

Value of Car (£5s) 7504

R \J

Y

Not all data has a relationship

The Ink between the data can

|
I
I
l.
l.
|.
|
I
I
I be explained verbaly

| The Ine of best fit

I The Line of best fit is used to make estimates
about the information in your scaitter graph

This data may not be gen in size order
The data forms information pairs for the scatter graph

Ine. of best fit to predct information
outside of our data

Things to know:

axes cross)

The Ine. of best fit DOES NOT need to
0 through the origin (The. ponnt the

E % a I | **This is not aays useful — in this
g3 | | Interpolation s using the Ine of best example you cannot score more
Helghtof plant || fit to estimate valves inside our data that 100/ So revising for longer

| point can not be estimated**

s only an estimate

because the ne is eg 40 hours revising predcts a

There should be approximately the

same rumber of ponts above and designed to be an average | percentage of 45
below the ine (it may not go through representation of the data |
any points) | |
;t;&p\;:we extends across the whole 1 & aaus a straight ine, : L
Querages from lists
Find the sum of the data (add the vaiue:
The Mean

0 measure of average. to find the central tendency. . .

a typical vale that represents the data

24,8418

The Mode (The modal valve)

This is the number OR the item
that occurs the most (it does
not. have to be numerical)

The Medion

The value. in the center (i the
midde) of the data

24,8411 8

For Grouped Data

i)

Diide the overal total by how many

pieces of data you have

5 +5

24,84, 118,

This can stil be easier f it the
data s ordered first

Put the data in order
Find the vale in the midde

Median = 8

Mean = |1

Mode = 8

4,88 124
4,881 24

NOTE: ff there is no singe middle
vale find the mean of the two
numbers left

The. modal group — which group has the highest frequency

Percentage on trumpet exam

20
Time spent practising (hours})

40 60 80

QOveracges from a table

Non-grouped data

This point is an “outlier”

it is an outlier because it doesn't fit
this model and stands apart from
the dat>

Overall Frequency

The ddta in a Ist- 45, 55, 55, 55, b5, 65, 6D, 65, 6D

I
I
0
Nurrber of Siings 0 \ 2 / |
Frequency 6 8 6 :
Subtotal 0 8 2 Total rumber of |
V\ sbings 20 |
The data in a lst: 0,00000,LLLLLLLIAARAAAA |
Mean: total number of sbings | ‘ :
Total frequercy
Overal :
G(OUEﬁd data F(e vency: q
Md Poirt MP x Freq aency |
X

Frequency |
dios 49 4 Overdl Total |

40 <x <50 1 565
50<x<60| 3 05 1B :
So<x=<m| S 6 325 Mean: 628 |
I
|
|

OAO
il Peywords
oxXxOaA
|1 Data: formation collcted for anasis; can be quaitative. (words) or quantitative (rumbers) xoao
I e 0 vatbe that is much higher or lower than the rest of the data
Error: O mistake in data colection or recording
I Mean: The. average, found by adding al valves and dwiding by the number of values
| Median: The midde vale when data is in order
I| Mode: The most frequent valve in a data set
I Range.: The differerce between the highest and lowest values
II Frequercy Table - O table showing how often each value or group of valves occurs
I Grouped Data - Data that is organized into intervals or classes.
______ Jl_Distrlbution: The way datai is spread out, often compared using averdges dand range
_________________ [ o o e e e e e e e e e e e e
s | | Linear Correlation
x
2 . I " x _x 3
6 8 10 é g . x I I é % §§’ ;: B 2 X T s
4000 | 3500 | 2500 ) 8 1 s || 5 X 35 i X%y
S Ng B o1l B M e
g = I I 1 Number of apples 'Numbev of cups of coffee ‘Lenglh of thumb nail
s ] [ Postive Correlation Neagtive Correlation No Correlation
= A > 1 6 B 10 |
‘ Age of Car (Years] I Os one variable (s one variable There is no
“This scatter graph show ds X I increases so increases the relationship
e a@evsz: ;:fl;rrg;cs'::'ses the The axis should fit al the vaives Il does the other other variable betieen the two
on and be equaly spread oot | : varidole decreases variables
|
__________ "N . e T oTmmm T
|| Ugmq a line of begt ﬁt Extrapolation s where we use our



: [75 of these are teachers, and the rest do other jobs

: 0 survey s going to be gien to 5D of the staft

| Work out the number of teachers and the number of other staff

YERR 10K — SPRING
55 - INTEARET AN
REPRESENT DATA 7 0F 7 Nafoos

‘cnwsunw _ll

lWhat do I needtobe b toco?r

IStep | Querages and range

IStep 2 Overages from an ungrouped frequency tabe
IStep 3 Mean from a grouped frequency table

Step 4 Querages from a grouped frequency table
[Step 5 Use data to compare distributions

|Step 6 Types of data

IStep 7 Sampling

|Step 8 Capture and recapture

IStep 9 Scatter graphs

260 people work in a school

members there should be in the sample

/D
™

ol

[V |

37

X 0D =

Teachers

R [N

Overages and range — M328 MA34, M&4 | Querages from an ungrouped frequency table — M399,
MI27, U312 Mean from a grouped frequency table — M40
Overages from a grouped frequency table — MIA7, M440, UH4
Use datai to compare distributions — U220, U879, U837 Types of data — U322 Samplng - U162

Capture and recapture — U328 Scatter graphs — U199, U277

Il Feywords

|1 Data: formation collcted for anasis; can be quaitative. (words) or quantitative (rumbers)

I i 01 vae that ' much higher or lower than the rest of the data

Error: O mistake in data colection or recording

I Mean: The average, found by adding all values and dwiding by the number of values

[| Median: The midde vale when data is in order
I| Mode: The most frequent valve in a data set

I Range.: The differerce between the highest and lowest values

| Frequercy Table - O table showing how often each value or group of valves occurs
Grouped Data - Data that is organized into intervak or classes

Compare distributions |

How mignt the sample. be spit into other strata?

Male and females or Staff with and without student

contact etc.

I
I
I
I
I
I
I
I
I
I
I Ft group
I
I
I
I
I
I
I
I
I
I

When comparing distributions, you look dt ore of the averages and '
measure of spread at. Foundation level this will always be the range |
at higher this may be the interquartie range. The average is used as |
an indicator of overal performance and the range is used to :
describe the consistercy |
Compare the finsh times of both aroups of runners. I
I

I

On average, the 2™ group were faster, as the

57 t@&lCh@r’S Median 64 median finish tlmg for the I group (64 ml‘mu[&s)',4
(minutes) was higner than the medan finsh time of the 2 |
18 other St&ﬂflc o 26 grovp (61 minutes) |
(minutes) |
members. |
2 group I
Median 61 Tre finish times of the. 2% group were. more |
(minutes) corsistent, os the IQR of the finish times of the |
Iar 17.5 2 grovp (175 mirutes) was lower than the IR |
(minutes) of the finish times of the I group (26 mindtes). |
_______ - I—————————————————————___l

| Capture and recapture Capture-recapture is a method used to estimate the size of a population when it's difficult. or impossible to count evergq
indvidual directly

[ Capture and Mark: O sample of the population is captured and marked (e.g, tagaed, dyed, or banded) in a way that doesnt harm them
A Release: The marked indiiduals are released back into the population

3 Recapture: Ofter a sutable period for mixing, a second sample is captured
4. Count: The number of marked indiiduals in the second sample is counted
5 Estimate: The population size is estimated using a formula, based on the proportion of marked individuals in the. second sample

Here's a more detailed breakdown

Formula: Where

0 common formula used for
estimating the. population size (N) is
N=M*(C)/R

M = Number of indviduals intially marked
G = Total number of indviduals captured in the second sample
R = Number of marked indiduals recaptured in the second sample

Sophie is trying to work out the total number of fish in a lake.

One day she captures 30 fish, marks them, and then returns them.
On the next day, she captures 40 fish and finds that 8 of them are
marked. Work out an estimate for the total number of fish in the lake.

n is the unknown population.

What fraction of the whole population were marked? 30

What fraction of the second sample were marked? %

Set these equal and solve for an estimate to n.

0 _8

n 40

n 1200 = 8n
150 = n

Ossumptions:

between the two capture events (no
significart. births, deaths, immigration, or
emigration)

*  The marked indiiduals mix randomly with the
rest of the population

* The marking method doesnt affect the
survival or behaviour of the marked
indviduals

*  Ollindviduds in the population have an equal
charce of being captured in both samples

|
|
|
|
|
|
|
|
|
|
|
*  The population remains reldtively stable :
|
|
|
|
|
|
|
|
|
|
|
|
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N - NON-LINERR GRADES

e
|
|

What do | need to be able to do?

IStep | Quadratic graphs

I'Step 2 ntercepts and roots of quadratic graphs

IStep 3 Tuming points

IStep 4 Cubic graphs

| Step 5 Opproximate solutions to equations using graphs
| Step 6 Equation of the tangent to a curve

IStep 7 Estimate the area under a curve (E)

I'Step 8 Equation of a circl

Step 4 Equation of a tangent to a circle (E)

Pardbola: a " shaped curve that has mirror symmetry
Quadratic: a curved graph with the highest power being 2 Square power
Root: the x-value where the graph crosses the x-axis (solution)

Intercept: where. the graph meets the x-axis or y-axis

Tuming poirt: The highest or lowest point on a quadratic graph

Cubic: a graph with the highest power being 3 W-shaped or S-shaped curve
Inflection point: where. a cubic graph changes curvature

Tangent: a ne that touches a curve dt exactly one point

Gradient the steepness or slope of a Ine or curve

I Quadratic graphs — U489 Intercepts and roots of quadratic graphs — UG0 |
Turning poirts — U769 Cubic graphs — U980
Opproximate soltions to equations using graphs — U60 |
Equation of the tangent to a curve — U800
Estimate the area under ai curve (E) — U882 Equation of a circle — U567
Equation of a tangent to a circke (E) — UHG7

e — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

| y=x*+4x+3 |

/

If x2is the highest power in your equation then
you have a quadratic araph

Substitute the x values into the equation of your ine to find the y coordinates

X —4

-2 | -1 0 1

()

Intersection with Y 3

\0—1038

the y axis

[t wil have a parabola shape

—— Quadrdtic graphs are always symmetrical with the turning poirt in the midde

5 0|
[

equation

Interpret other araphs
Cubic Graphs
[ y=x3+2x2-2x+1 ]

/

The roots of a quadratic graph are where the graph
crosses the xaxis The roots are the solitions to the

If 2355 the highest power in your equation
then you have. a cubic araph

Reciprocal graphs rever touch T =l
the y axis \ I

This is because x cannot be 0 Al
This is an gsymptote

Plot all of the coordinate pairs and join the points with a curve (freehand)

Line of summeltry
x = —1

Exporential Graphs

Exponential
graphs have a
power of x

A~
¥
Coordnate pairs for plotting (=3, 0)

y=x%+2x—8
O quadratic equation can be
solved from ils graph
The rools of the araph tel us the I
possible. solutiors for the equation
There can be | root, A rools or no
rools for a quadralic equalion
This i dependant on how many
times the graph crosses the x axis

|

|

|

Interpreting :
|

|

I
Examples :
I
I
I

Eools x = —4
x =2

yintercept = —8

aaphs
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I

| drea under a curve :
|

| Here is the graph y = —x3 + 3x + 4 By drawing suitable 4 unitsz |
| trapezia, estimate the area under the curve between ' :
: x=—2adx =1 :
| == |
| Orea >< (6+2)x1 = L |
| = 4 units? -+ |
| 1 Tolal area under |
:O =X @+ x1 curve = 12 units? :
:Q = 3un|tsz4 s 24__1_}\1_5_/'1_-* A x:
\Urea = = X (4+6)x |
: = 5 units2 Use 3 strips of equal width :
| Equations of a Circle | ¥ +y? =4

I N | _ 1
I The equation of a circle wil be in the format: / \ Radius = V4 gradient = 2
= 42

2 2 7 2 R 0
x° +y* = radius Therefore we can plot the folowing
The centre of each circle wil be at the coordinates to support us sketching our
coordinate (0,0). - s i graph (02), (0-2), (2,0), (-20)

________ T T T T T
: Tanqent tO a CI!’OI@ O tangert Ine is perpendicular Step | Find the I
. . : I
: O tangent touches a circle at one point to the radius of the circle equation of the :
1: - | NeN

| F?(tjhthe{ QQUO‘?O{] R\ / The gradient of the tangent is hm_Wh'Ch s the :
| fh © l“”@i’(: 0 the regative recprocal of the | 49U of the |
| Ctl.me_ . \ gradert of the equation of the circle :
: eqnaon 3 e of the radus |
I

| /4 1
: x2+y2=5 ‘ / thereforey=zx:
| which passes LN ol Step 2 The tangent is perpendcular to the radius |
1| through the point i :
| (2 gradient of tangent = negative reciprocal of = =-2 |
: y=-2x+c I
| Step 3 Substitute in the given When x = 2 and y =1 from the coordinate (2, :
: coordinate (1) in to 1=(—2x2)+c Therefore the Equation of the tangent :
: y=—2x+ ctofindc 1+4=c y=-2x+05 |
L _ iiL_______________________J
________________________________________________ i
: Tanqent to G Curveg The tangent to the curve at (3, 1) has been drawn ] I
| Now find the equation of the tangent ¥ = mx + ¢ |
| You can ako get tangents on - 4 :
I curves Be careful though, make 1m:_1lx 3 +9CC =3y=1 . |
: sure your tangent s only 1=3+c Equation of the tangert is fl _.:I : I
| touching the. curve dat one point c=1- y=x—2 2 |
| c=-2 7 7 =




Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

MATHEMATICS

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 10 HALF TERM 5 (summer 1):

614 - ANGLES

S6 - GRAPHS AND DIRGRAMS
615 - VECTORS
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614 - ANGLES

|\/\/hat do | need to be able to do?

& Onges in a triange — UbAE Onges in a quadriateral —
Wtogy | ¢ Exterior angles of a polygon — U4A7 Interior angles of a polygon — U427 I
"c“’&z": Solve. problems with angles in polygons (E) — U427, UBE7 Olternate. and corresponding dngles — U826 |

- Otternate, corresponding and co-interior angles — U826 :

U732 |

I
IStep | Ongles around a port, on a straght e 1L SO0 Provers vith anges and aebra — U655, U329 U810, Prove qpomelqo foets - U471
and vertically opposite | he! MOde poxo |
| Step 2 Ongges in trianges and quadriateraks = woao |
| Step 3 Exterior andes of any polygon . Paralet Straight Ines that never meet I
| Step 4 hnterior anges of any polygon I Ongle: The. figure formed by two straight nes meeting (measured in degrees) :
| Step 5 Solve problms vith anges n pogons | Trarsversal: Ol Ine that cuts across two or more other (normaly paralel) nes |
IStep 6 Oltermate, corresponding and co-nterior | Isosceles: Two equal size Ines and equal size angles (i a triangke or trapezium) |
Landes I Polygon: 01 2D shape made with straight nes |
IStep 7 Sobie. problrms vith angks n paralel Ines : Sum: Oddition (total of all the interior angles added together) I
:Step 8 Sole. problems with dngks and alogbra : Regular polygon: Ol the sides have equal length; dll the interior angles have equal size :
Step 4Prove geometric facts (E) I
I—_—P;—_—_—EQ—_—_—_—_—_—_—_—_—_—_L ——————————————————————————————— =

I \ Ocute Ongles Right Ongles s l | | _ verticaly oppostel :
I \\\ 0°<« om@ie <90° q0° c c I I I
: ‘ Obt ?Q?i Tﬁ?;:%‘\etgeé Lett{T;soﬁBO I : Corresponding Otternate angles |
+ Obtuse
| > gk <I50° Rght ande riotation Lire Notation: tvo etters G |1 ongkes often _J oﬂen'\denhf \ed’ by |
I o7 The Ine that joins £ to G I : Lienm_bg ther thexg Z shape’ n |
I shape” in posttion |
| /X Reflex Straieht Line Verticaly oppostte anges || poston I
/N isoeeonge <3000 180° Equa [l I
| \ e Ongles around a point [l |
. _ o _ e

The ktter in the midde s the angle || Para“el ﬁms St remermber to bok for anges on

The arc represents the part of the ange | straight Ines, around a pont. and Lines OF and BE are transversals I

(ines that bisect the paralel Ines)

the same size

Becase corresponding dngles

are equal the highlighted angles
are the same size /

Ol sides equal size

Because afterndte angles are
& equdl the highlghted angles are

B Because co-interior anges have
asumof 180° the highighted
ange is 110°

I |
I |
|| |
I |
I |
I G |
I |
I |
|| |
I |

Os anges on a Ine add up to 180° co-interior angles can dkso be
caleulated from appling atternate/ corresponding rules first

the straight-Ine extension

IP(OPC(U&S O{: Quadfllatemb I Sum Of exterior an |es I
I ) 4 - o |
I Square orglelogram [ Exterior angles all add up to 360
| 0l sides equal size ﬁ;\x Opposte sides are paralel | | I
| 0l andles 90° Opposte angs are equal | | |
| Oppostte sides are pardlel Co-nlertor anges 0 Using exterior angles |
—— |
| Rect /, R : | A/Extemor Onge |
I Ol anges 90° ) < One par of porciel ines I J bterir ange + Exterior ange = sraight ine = 180°
| Opposite sides are pardlel - fite : I et ek Lo Exterior angk = 180 — 165 = 15° |
| |/ Novpardlel ines | Exterior Anges Number of sides = 360° - exterior angle
Rhombus !X Equal lengths on top sides Ofre the ange fomed from— interor Onge Nomber of sides = 360 + 15 = 24 sides :
|

Opposite angles are equal

: Sum of interior angles

Interior Ongles
The angles erclosed by the

polygon

This s an irregular polgon
— the sides and angles are

Equal lengths on bottom sides || df the. e of the shpe
One pair of equal angles [

|| MISSIM andles in reqular polugons
(!

|: Exterior angl = 360 + & = 45°

Interior angle = (8-2) x 180 = 6 x 180 = 135°

(number of sides — ) x 180

Sum of the interior anges = (5 — 2) x 180

Each triande has 180° |I
1 Exterior angles in regqular polygons = 360° =+ number of sides
Sum of the interior angles = 3 x 180 | |

dfferent sizes

|

I

I

s 4,/ are _ _ I
This shape can be made. from I I — |
three trianges | I 8 5 I

|

I

I

I

|

| Remember this is all of the interior angles added together

- 540° (! Interior angles in regular polygons = (number of sides — 2) x 180

Il number of sides
[



YERR 10K — SUMMER : @ Pechats - MO74, MI65, USOB Te-series grapts - MA32, Mo44, MI40 :
| '26 Frequency polygons — U840 Stem-and-kaf diagrams - M64 &, M210, U200 |
| % Draw histograms — U185, U814 Interpret histograms — U483 I
S() ) GRP\ PHS P\ND DIP\ 6 RP\MS : I 8 Draw cumulative frequency diagrams — U182 I
\ OF z x: @ Interpret cumulative frequency dagrams — U642 :
I —————————————— '.___==:::::::::::::::::::::::::D_:O:X:
2 ords . I
: What do | need o be able to dof ' ie Chart: O circular chart duided into sectors, each showing a part of the whole in percentages ° g % g |
IStep |Ple charts Sector: O slce of a pie chart representing a part of the total |
Step 2 Time<eries oraohs | Time-Series Graph: Shows how data changes over time at reqular intervals :
S P 3r g Il Oxis: The horizontal or vertical nes used to plot data on graphs I
|Step 3 Frequency polygons I Frequency How often a valve or categony appears in a dataset |
|Step 4 Stem-and-eaf dagrams I Frequency Polygon - O Ine. graph connecting midpoints of class intervals to show data shape I
:Step 5 Draw histograms i Stem-and-Leaf Diagram Orgarnizes nurbers by splitting them into “stems” (kading diits) and “eaves” (st digits]
Step 6 Interpret histograms Histogram: O bar graph where bars touch, used to show grouped continuous data |
 Step 7 Draw cumulative frequency dagrams 1 Class Interval 01 group or range of valves used in histograrms or frequency tabes |
| Step 8lnterpret comulative frequency dagrams | Cumulative Frequency 0 running total of frequencies, used to find medians and quarties :
L————— A_Cumujative Frequerey Diagram O gravh used Lo estmale medars, quarties and spread 1
r - T —————————= 1 1
| Stem and |wf [Q way to represent data and use to find averdges J (1 Time-Series |
This stem and keaf dram shos the age. of people i a e at the : I Ths time-series graph shows the total number of car sdes in £1000 over time :
| swpermarkel | | 709 F. Look for general trends in the data Some data shows |
| 0|7 9 Key: 1|4 I | 60 7 \\ 1 a clear increase or a clear decrease over time |
| 1l4as5688 50 ya S |
23 Stem and eof daarams: H 847 ,4"-’{ |
| 3|0 Must inchude a key to explain what 1t represents I | R |
| The information in the. disigram shoud be ordered I | 207 Eetatdlg?g ln;bitww\ pomtihare teshmaktes (on thf |
I I I 10 otleq Ines). You can use tnem 10 make assumplions. I
: Back to back stem and leaf diaarams |: T e e A e :
Girls Boys I
I . | - | e | T
. . . I . .

: ;jslz : ; t ;.7. 1889 Mmi :;53| 03m l : | Draw and interpret Pie Charts There were 60 people dsked in this survey :
| 8766421100017 |0236677 | Tipeapet Dog T Hamster &« (Tod frequency) I
I 1810, 1.4,5 : I Frequency 2 25 3 I
| Back to back stem and leaf dagrams I Multivle method |
| Ollow comparisons of simiar groups : | 5G—§ “32 out of 60 people had a dog’ Os ©0 goes into 360 — b times I
| Qllow represertations of two sets of data | : p— Each frequency can be muttipled by 6 to |

- Vd *\l
i_a_H- ? =—=== _h_ |_ pled H_t ______ | Ths fracton of the 360 | T o) find the degrees (proportion of 360) :

ISLogram IS G grapnica IS og!arrs | degrees represents dogs ./ X/
: representation of data corsisting - | X st prolractor Comparing Pe Charls :

) requency
| of rectangles whose area is : » 10 drai You NEtED thke overal frequercy |
I'proportional to the frequency of I o0 X360 - 1Aa° This is 192° 0 Make any comparisons :
| 4 variable and vhose viidth i L—_————— . ————— o
| equal to the group width % I
I I
: Weignt Frequency | Frequency density :
Frequency.
Density
I ' I
| H<w< 6D 30 20/ H=2 |
I 6 I
I I
| Lh«w <70 30 30/5 =6 |
I 4 :
I

| 0<w< 7D 40 40/ 7= § i
I 2 I
| D<n< 40 40 /10 = 4 :
| i e
| 65 W S |OO I5 |5 / |5 _ l 50 60 70 30 90 100 |
I Weight (kg) I



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ck12.org%2Fstatistics%2Ftwo-sided-stem-and-leaf-plots%2Flesson%2FTwo-Sided-Stem-and-Leaf-Plots-BSC-PST%2F&psig=AOvVaw25U9AugB2SP7G2U16MLpCy&ust=1594386355169000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDy5paewOoCFQAAAAAdAAAAABAD

Pe charts = MD74, MI6D, USO8 Time-series graphs — MA32, MH44, M140

I
1]
Y EA R \ 0 H T g U MM ER : 26 Frequency polygons — U840 Stem-and-kaf diagrams - M64 &, M210, U200
| % Draw histograms — U185, U814 Interpret histograms — U963
5% - GRA PHS AND DIP‘GRP‘MS | g1 8 Draw cumulative frequency diagrams — U182
'Z Of 'Z ,_c%wx: @ Interpret cumulative frequency dagrams — U642
—————————————— I — — — —__—________——_—________————________——_—________——_—______I -
I Wht do | need to be able to do? |: Frequency polugon Edch pont is plotted at them |
| |I We. do 1ot know = - 5 mid point for the groop it |
IStep |Pe charts I tom orouved dat Weight(g) | oo % represents I
I ) I gopedada  fancx<so| 1 By I
Step & Time-series graphs II where. edch valte ; |
| Step 3 Frequency polygons I: Spcedso have o r=%01 3 2 —Eachports |
|Step 4 Stem-and-kaf diagrams | touse anestmate Co<x=70] 5 i) - comectedwiha
I Step 5 Draw histograms I for catculations w0 oo 10 Vet straigt ine I
IStep 6 Interpret histograms I MD POINTS The data about :
( Step 7 Draw cumulitive frequency dagrams I Md-poirs are Used s estmated vabes for et dats ot | Midt‘FiOE‘td t |
| Step 8 interpret cumulative frequency dagrams grouped data The middle of each group 40 So the axs B |
L 1 L can start at 40 L
i Core concepts o [] /
. . Upper Quartile
1 O cumulative. frequency araph shows a running total of o Za
70 I )
frequency 0 |t

i We can read the median and the interquartie range from this

r quartile, Q,

| | cumulative. frequency diagrams and box pots

Cumulative Frequency

Lower Quartile

0

10

10 ! !
0

20 30 40 50 60
Mark (%)

70

80 90 100

0 box plot shows the distribution of data using
minimum, maximum, median and quarties

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

The table shows the heights of 30 plants

Height (h) Frequency | CF
5<h<10 4 4 Z
10<h<15 7 11 g
15<h <20 9 20 g
20< h <30 6 26 [ oo
30< h <40 4 30 || cobmn for
CF (the
running
tota)

When plotting a cumulative frequency diggram we. always
plot on the end of the range since it is a running total

Median and quartiles are found from the  axis:
Lower quartie = 257 of the way through the data
Median = 50/ of the way through the data

Upper quartie = 757 of the way through the data

L _Interquartie range - UQ — LQ

——— —— — — — — — — — — — — — — — — — — — — — — — —— — —— — —— — — — — — — — — — — — — ]

N
o

=
921

=
o

0 4 10| as1 20 Ps 30 35 4
Upper

Smalest | Loweer Medan | Quartie Largest
Vae® | Quartie 0,17 | Vae
- Q- |2 _ =4()

et = 0y — Q Range ~ Largest vale — smalest valg

rquartie. Range — 4
U= 24-12 35=40-5

———— —— — — — — — — — — — — — ]



YERR 10 — SIMMER

(1 vector s in the oppostte drectionto b |

I
| 2 Understand and represert vectors — Uo32 Vector notation — U632 :
&, : 3 Vectors muttipled by a scalar — UD64 Odd vectors — U403 |
6\5 — VEUORS + TN 0ad and subtract vectors — U903 Vector journeys in shapes — U7 & I
1077 ooy | U% Vectors in quadriaterak — U781 Paralel vectors - U660 |
ARG | I
e e J
|- T T T~ N = - v |
| What do | need to be able to do? :| @imordg gggﬁ |
: Step | Understand and represertt vectors | : Directio: the | xaae :
| Step 2 Vector notation I 1rchon.t e Ine our course somethm § gong I
| Step 3 Vectors moltpled by a scalar |1 Magnitude: the magnitude of a vector & its length
| g P 4 0dd vect ¢ I : Sealar: a single number used to represent the muttiplier when working with vectors :
I il 4 vectors | I Cobmn vector: a matrix of one column describing the movemert from a point |
| Step 5 0dd and sublract vectors | Resutant: the vector that is the sum of two or more other vectors
Step 6 Vect nsh || |
: Step . v%tOf Journeys \E W:S |l Parale!: straignt Ines that never meet |
ep 1 Veclors in quadrltera | |
| Step 8 Paralel vectors : | I
I_____________________________'_ ________________________________________________________________ d
| Understand and represent vectors |
| [ Vectors show both direction and magnitude ] |
| Colimn vectors have been seen in I
| translations to descrive the movement of I
| one image. onto another The arrow s pointing in the direction from The direction is importart to I
| starting point to end point of the vector correctly write the vector I
: Movement dlong |
the x-axis —> 4 The magnitude is the length of the vector Tre masnitude staus the. |
| _ 3) — > (This s cakculated using Puthagoras theorem and | game QVZQ i the dfmon |
: movemmt dlong forming ai right-angled triangle. with auxilary ines) changes |
e y-axis |
—_—————-_ —-—- - - —_-_- -—_-_-_ - - - - -_ - - E - - - - - - - —_- —_- —_—_- —_- —_ e e e e — — — ——— — — — — ———— -
—_—— =~ — — = — — — — — — — — — = — — — — — — —— 1
: Understand and represent vectors l : Vectors mutlipied by a scalar |
I Vector notation DE & another | |
| way 1o represent. the vector | [ Paralel vectors are scalar muttiples of each other ] I
I ) Joining the. point. D to the point E | | :
| — /=3 (! b=-2 xc=2c
. |
: / D DE (—1) | : Multiply ¢ by 2 this becomes b. |
| : The. arron ako indeates the | | The two Ines are paralel |
| direction from poirt D to point E | | b :
I Il a-—-1XxXc=-c I
: Vectors can afso be written in bold lower _ (1) | : a The vectors @ and ¢ are ako |
| case so g represents the vector 2 | | a paralel O negative scalar causes |
I_______________________|I the vector to reverse drection |
r—-———" """~ ————————————- 1| I
| Oddtion of vectors I I
b--2 xa=-2
e ) w1 G- T
|L a8-(3) JLBC=(_4)J I: 2 —4 -2 I
I [ I
I = G)+(_24) |!::;::::::::::::::::::::::’.
: . ” Odtion and subtraction of vectors :
+
I = (1 _(5 (0 |
| 5 (1 + —4) 1 a (1) b (4) |
| |1 a |
T Ac=(> 1 |
— 5+ -0 5
: ( 3) I: b “+(_b):(1i —4)=(—4):
I
I C Lock how this addtion |1 |
: compares to the vector AC : : a+ (—b) :
| / I | =a-—>b I
| The resutant [l The resutart s @ — b because the
I
I

|1 which needs a scalar of - |



|
Y EA R \ 0 H — S U MM ER | Understand and represent vectors — Ub32 Vector notation - U632
: Vectors mutipled by a scalar — UD64 Odd vectors — U903

6\5 — VEUORS 0ad and subtract vectors = U903 Vector journeys in shapes — U7 &
z 0F z oq Vectors in quadriaterals — U781 Paralel vectors — U660
’_CRAWSHAW‘I

I
I
I
I
I
I
I
I
I
I
I
I
I
J
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
I
I

Step 8 Paralel vectors
L

I I
I |
I |
I |
I |
| Direction Where the arrow s porting |1 !
| Traveling agginst an arow changes 1! a) Sate the veolor of OC. !
:the sign of the vector |10 A A Os BCis paralel and equal in length to;
| i OA, it has the vector valve of b. |
| Paralelines of equal length have the | Therefore OC=a + b |
| same vector | : :
| Paralel Ines of different lengths hae X b) State the vector of AO. |
| a multivle of the vector : : Os we are traveling against ¢) State the vector of OM. :
| 11 The arrow, the vector Os AC is paralel and equal in length |
| For tro vectors o form aistraight | | changes sign to OB, is has the vector vale of .|
| Ine they must have vector vales | I Therefore AO = -b M is the midpoirt of AC. :
| vihch are motipls of one another | | 1 |
: and must have a common point. | : Therefore OM = b + 2 a :
o e .
T T e e i
| Geormelrc arament and ., point such that OC:CA = 4:1 |
| proof M & the midpoint of AB. !
| D s the poir. such that OB:OD = 3:4 |
: Show that C, M and D are on the same straght ire. |
D |
0 '
|

|
e 10,4 m=a+m MD = VB + BD |

5 1

| 1(5{1) =a+é(—5a+3b) =5(—5a+3b)—|—4b |
| - _15q + 1.5b =—2.5a + 2.5b |
' |

I\/ectors notation @ AB a

What do | need to be able to do?

|
i
Step | Understand and represert vectors | |
Step 2 Vector notation | : Direction: the Iine our course something is going
Step 3 Vectors muttivled by ai scalar : | Magnitude: the magniude of a vector is s ength
Step 4 0dd vectors Il Scalar: a single number used to represent the muttiplier when working with vectors
Step 5 0dd and subtract vectors | | Colmn vector: a matrix of one colmn describing the movement from a point
Step 6 Vector jourmeus i shapes I : Resultant: the. vector that s the sum of two or more other vectors
Step 7 Veclors in quadristerds : I Parale!: straignt Ines that never meet

|

| Vectors in shapes OA=b OB=a
B C OABC is a paralelogram.
M is the midpoint of AC.

Magnitude: Length of the arrow

M ard D are on a straight Ine oz CM and MD are muifipés of ore anolner and have The common point of M.



Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

MATHEMATICS

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 10 HALF TERM 6 (Summer 2):

NZ0 - FACTORS AND POWERS

616 - PYTHRGORRS THEOREM AND TRIGONOMETRY
A19 - SIMULTANEOUS EQUATIONS



| - Prme factorsation, HCF and LCM — UA50 Powers, roots and neggtive indces — U35, U6% |

Fractional indices — U485, U772 Four operations with surds — U633, U872
Simpify surds — U338 Expand single brackets with surds — U499
Rationalse the denominator — U707 Expand double brackets with surds — U499
Rationalse the denommtor with more complex denominators (E) — U28I

YERR 10 — SIMMER

NZ0 - FACTORS, POWERS
AND SURDS 1 0F 3

I
I
I
I
I
I
_________________________________ |
| \What do I needtobe abe todo? | | oo |
I oxOa
| Step | Prime factorsation, HOF and LOM | | Factor: rumbers we multiply together to make another number xoao |
: Step A Powers, rools and regalive Indees | | Mytpl: the result of mutiplyng a number by an nteger :
Step 3 Fractional indces I HCF: highest common factor The biggest factor that numbers share. |
Step 4 Four operalions with surds : : LCM: lowest common muttiple. The first muttiple numbers share I
| Step 5 Simpfy surds ¥ Commutative: an operation is commutative if changing the order does ot change. the resuft I
| Step 6 Expond srigl brackets with surds | Bage: The number that gets mutipled by a poer |
: Step 7 Rationaise the denommatgr | | Power: The exponent — or the number that tels you how many times to use. the number in multiplcation :
Step 8 Expand doubke brackets with surds || Exponent: Tre power — or the number that tels you how many times to use the number in muttilcation |
I Step 9 Rationalse. the denominator with : : Indices: The power or the exponent. |
| more complex denominators (E) ¥ Negative: O value. below zero I
'§<’£ 10 Solee probems withsuds_ | | Coeffiient: The rumber wsed fo mutyavarabe  _ _ _ _ _ _ __ __ ______ y
| MUIUEle, The “times tabk” of a given omber T:-F-OCtOfS -r Prime_ numbers 2
| || @ @ 0 o o Orrays can heb represent factors ® @088 88000 | e Integer |
| Qithe rumbers in this Ists below are muipks of 3 || eeeee Oxtorixo |1 Onlyhas 2 factors I
I [ 36912 bB... J [ 3x, bx, Px ... J I| xdordxd L4510 [Ve onditsef The first prime. number I
| I | The rumber ttsef is | I Th be, I
I Ths st continues and doesn't K | | Faclors and expressions aliaus a factor | e only even prime. number |
| o x coud ke any e and. ] Factors of 6x I , I
| Non example of g muttiple a8 tieuvar;ﬁs%vr?ompagof | _'—IGx T [ B 5%, | e, e, 5, 52, 4 } :| Leam or how-to quick recal... |
I 45 not o mutple of 3 5theammiévﬂa3tobea - ||[ 2,3,57,1,13,17,19 23, 249... }I
because it is 3 x 15 - EEE 3x X 2 Il I
A Not an integer | | - x | I I
———————————————— —'———===============‘_—===_—_—====_—_—d
[ Probod o AT T T T T It Finding the HCF and LCM I
| .
| Product of prime factors H'“r',"k'f‘t'g' ! : HCF — Hihest common factor LCM — Lowest common muttivle :
ParT-—nind |
! Vi :: | HCFoflBad30 | _ LeMofIBand 30 |
| ‘q | 12369 18 5 36 54 720 |
' I
'@ ¥ 11130 | 1235060 530 20,600 |
N
I ‘ E}) @é %) Gg E}) | The first time their |
: : : 6 & the biggest factor|  HOF =0 mulipes maich o= |
: al threa prime. tactor trees reprarer the same Jl"za_,...f'rﬂhl on I I they share I
| e @ @) . |
N ey ;
| - Mitipkzation of prme Factors I - I
I LCM = 90
: Lsing prime. Factors for predetions : | ’ ! @ 0 - I
l 2560 2002 2x3x5x2 II éé é@ :
I B0 30x5 2x3x5xH A
|SQUW€andCUb€nUmb€rS]rZ nd t d I.=:::::::::::::::::::::::::::.JI
leoe 14416 :, er0 and negative indces . FROCTIONOL INDICES 3 |
I Z L, o, m | S 7 2 3 3 I
|Y\UI’Y]b€|’S L, mm poog I: xo _ 1 : am = n n quare root 25 _ ( f25) _ 5 _ |25 |
I R I | e voot 2\5 V2 Remember that this |
| Cube numbers 1 ab i \AS' . :
I | & A7, 064, 12D.. | Oy — =aqab+af 3 is the same as (25°)
| 6 | _ _
oo @@ \ B8 =ve-2 ______ )
I I ftseff = | :a6_6=a0=1 i_ ___________________________ 1
| Ocdtion/ Subtragtion | : - - NEGOTIVE w1 !
2 _ ———— [ Remember -—
| Laws :| Neggative indices do not I | 25 - % ths is the FROCTIONOL INDICES an= T\l/a_m :
: [ anxanh=gmen ]ll [ indcate neggtive soltions ] 1 25 sor”e:js - I : fermerber Thie |
| | 224 }oakm at the sequen : | | 252V 3 means the I
. | 2t=2 can hep to understan T3 = - be root of &
I [ anzan=ann box-; wateroes | 5 |25 I B sty :




Prime. factorisation, HOF and LCM — U250 Powers, roots and negative indices — U235, U624 |
Fractional indces — U85, U772 Four operations with surds — U633, U872
Simplify surds — U338 Expand single. brackets with surds — U499
Rationalse the denominator — U707 Expand double brackets with surds — U494
Rationalse the denommtor with more complex denominators (E) — U28I

YERR 10 — SIMMER

NZ0 - FACTORS, POWERS
AND SURDS 2 OF 3

—— e ——— — — —— — — — — ——————— — — — — — — —— — — — — — — — — — — — — — — — —

I
|
|
|
I
I
_________________________________ |
'\/\/hatdolneedtobeabletodo? I 4o x ':
I Step | Prime factorisation, HOF and LCM : : Factor: numbers we muttiply together to make another number xoao |
|'Step 2 Poners, roots and negative indces | | Mutipe: the. result of multpying a number by an nteger |
| Step 3 Fractional ndees | ] HCF: highest common factor The biggest factor that numbers share. :
Step 4 Four operations with surds L1 LCM: lowest common muttivle. The first muttiple numbers share |
| Step 5 Smplfy surds : | Commutative: an operation is commutative if changing the order does not change the resut I
| Step 6 Expand single. brackets with surds | : Base: The number that gets muttipled by a power |
| Step 7 Rationalse the denominator | | Power: The exponent — or the number that telk you how many times to vse the number in muttipication |
I Step 8 Expand double brackets with surds | | Exponent: The power — or the number that tels you how many times to use the number in mutiplcation :
| Step 9 Rationdlise. the. denominator with I'1 Indices: The power or the exponent |
| more complex denominators (E) : | Negative: 01 value below zero I
I Sep 0%he ot 1| Coefert The romber s omitebyavencde _________________ !
Understand and use surds | TSlm"Hﬁm Surds |
, , ooking to
: O surd is a square. root which cannol be reduced ' 'Method | fere we are boking for (e lrgest square :
L PIZEE2 2 number which is alko a factor of 24
: to a whole number - They are rrational numbers, W \/ :
| whch when written in decimal form, woud goon | : Simplfy V24 |
: forever 11 | Factors of 24| So V24 = V4 x © :
I}
| Examves and Non—Examples I |2X 2; -V x 6 |
| X
I J ; mpified o 2) | = |
:\/5 \/_ :X f which is a rofional numbe |: 3)(8 _2‘\/6_) :
5V6 ! o luxe
I I oan be simolf I I
: \/5 3,\/2 1 r i @ rafiond ﬂ?r:er‘ \/2_7 [|s====== === === === === :
: ! |1 Method 2 Smpify V24 |
I | S I . N U I
: I Vo7 o Wh) Qe : 1Using prime. factor decomposition \ :
FF:::6;:::::::::::::::: ———— | and our knowledge that g |
I rormu | '
. i vE-VE o 1/_llleab Va x Vo, we can say / |
0 I Y
e I 2U=2x2x2x3 |
| Remember Vaxva-a f |
— I SoV2Y - V2 52 x AP x B |
|
| I =2 X \/E X \/_ |
| Vo Vo= e Wa-vo-va| | |
| ]I: - 1o |
S — . e o e e - S —— . G S S E— — — |

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

|
| 0ddng & Sroctnad SIS /5 /5 = D/5 etk of ths e x - x, o 2t of

|
fficient deall with
| coetticients are deall wi V'3 and V5 are. UNLIKE TERMS so this 2v3 - 75 cannot be

ust ke they are in
) ou@ebgal simplfied any further

I

I

I

I

I t s important to try and \/[;Z +\/;Z7=;Z\/5 +3\/5=5\/5
BTV INE sy or ki

I

I

I

Slr.nplhfg your surds before , Fodih U T
working with them so you don't 94 345

8\/? - 5\/2_ - ﬂ miss things Ike this 2 -3v3



YERR 101 — SUMMER
N0 - FACTORS, PONERS

I
I
I
|
I
Rationalse. the. denominator with more. complex denominators (E) — U28! I
__ Moswbs3OFd TR Sole pobme sk ~UG33,05A ______ _ |
'\/\/hatdolneedtobeabletodo? I |______________________________ﬁg_g;_]
| Step | Prme factorisation, HOF and LCM : : Factor: numbers we muttiply together to make another number xoao |
| Step 2 Poers, roots and negative indces | | Mutiple: the resutt of muttipling a number by an nteger |
I Step 3 Fractional indees I 1 HCF: highest common factor. The biggest factor that numbers share :
Step 4 Four operations with surds I'I' LOM: lowest common muttivle. The first muttivle numbers share |
| Step 5 Simpify surds : : Commutative: an operation is commutative f changing the order does not change the result I
| Step 6 Expond sigl brockets withsurds | Base: The number that gets muttipled by a poner I
| Step 7 Rationase the denominator I | Power: The exponent — or the number that tels you how many times to use the number in mutipleation |
I Step 8 Expand double brackets with surds | | Exponent: The power — or the number that tels you how many times to use the number in muttiplcation :
| Step 9 Rationdlse the denominator with I'I' Indices: The. power or the exponent |
| more complex denominators () : : Negative: O vale below zero. |
I St ep 10 Solve probems with surds _l_Coeffment The number used to multiply a varidble _J_
E====-==-—-=-—-==== :::::::::::::::::::::::::::::::I
| Mullipling and dividng Surds |1 Expanding brackets with surds [ weean | Expand and smpify
treat this _ I
| Smplfy :' Expand and simpliy V3 (2 + /6 ) ik V32 |
| | Just lke we
4v20 x 2v/3 = 8v20 x 3 I 4 doubt I
| =8y 2 b Olwiys 'R
Iﬁxﬁ:xfﬁ = 8v60 II Y brackets in I
I - = 8V4/15 I : NAEYE NI remember 1o dgebrd 7 |
| Ya_ J: B check if you V2 | Ve |
I vb Vb = 16V15 [ _ I
I || _2\/3 V[ §e— can simplfy N Nk
| 3VA0 5 V3= 3VA0 2 W3y | s |
I deatvith it |= 3V4V5 ' Ra’Uomﬁgm Denominators  Rationaising the denominator means we
I .- king the denominator of the
ke they are in | = 6+/5 are. making |
: dgehral : Rationatse. the denominaitor fraction a ROTIONOL nurber (g, ot a
| 11 and simpify | surd) 9
I______,___,______jl Vo Rationalse the —
Probem sobing with surds ': We dont want to CHONGE the vaie of the  denominattor and simplify 3+ '\/2_

Caleulate the area and perimeter of this
rectangle, leaving your answer in exact
form

This is why surds are so useful
as they are an exact valel

Prime. factorisation, HOF and LOM — U250 Powiers, roots and neggtive indices — U235, U694
Fractional indces — U85, U772 Four operations with surds — U633, U872
Simplify surds — U338 Expand single. brackets with surds — U499
Rationalse the denominator — U707 Expand double brackets with surds — U494

(1 fraction but we need to find an equivalent
11 fraction with a rational denominator

f 3+ /25 -

1

Remember (x+ ylix - y=x -y 7

T 7 7

I

I

|

| |

: 27 o :: We do this by muttiplying by [, in this case; This resut s very important herel
‘ \ ' We are left with only two square

I A

: o I: l f \/_ numbers, and we. know that

| Perimeter :| \/- NA mearns no surdsl

Llev2e 2eyas [+y2+ 2 \/;l]'|

: N || We cal (x-y) the

| oo 2 N conugate of (x+y), the

| Exact form red 1 X Specid kind of "I COVI)U@OIR’/ of 3+ \/ 2

| mearswe (VAN L4 = 53-v2

| - 2+V2+ 22+ ll

| donot 1

D vondowr =4 +3/2cem? Il _ — -

I I

| e :. 23V -2 6- 22

I

I

|



YEAR 101 — SUMMER
16 - PTHRGORAS' THEOREN
AND TRIGONOMETRY 1 0F 2 ey

inicuanc

: What do | need to be able to do?
IStep | Pythagoras’ theorem (find any side)

IStep 2 Use. trigonometric ratios to find an unknown side. length

Step 3 Use trigonometric ratios to find an unknown angle
|Step 4 Exact trigonometrical valies

[Step 5 Trigonometry in 3-D shapes

IStep 6 Orea of a non-right-angled triangle

IStep 7 Use the sine. ruke to find an unknown length

IStep 8 Use the sine ruke to find an unknown angle

IStep 9 Use the cosine rule to find an urknown length

Puthagoras’ theorem (find the. hypotenuse) — U385 Puthagoras theorem (find any side) — U828 |
Identify hypotenuse, opposite and adjacent sides — U233 Ratios in right-angled triangles — V60D

Exact trigonometric vales (E) — UB2T7 Trigonometry in 3D shapes — U170

I

| £

: g Use trigonometric ratios to find a side— U283 Use trigonometric ratios to find an ange — UD45
X

| 8

I (7]

Orea of a non-right-angled triange (sine area rule) — U592
BT Use the sine rue — U952 Use the cosne rue— U541

: | Enlarge: to make. a shape bigger (or smaler) by a gven muttiplier
|1 Scake Factor the mutipler of enlargement

|1 Constant: a value that remains the same

I Cosie ratio: the ratio of the ength of the adiacent side to that
I sine,of the, complement

: | Sine ratio: the ratio of the length of the opposite side to that of

| Inverse.: function that has the opposite effect

(scale factor)

of the hypotenuse The

the hypotenuse

1 Tangent ratio: the ratio of the length of the opposite side to that of the adiacent side

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

: Ratio in right -angled trianges When the ange s the same

the ratio of sdes a and b wil

also remain the same

Hupotenuse, adiacent and opposite. ONLY rght-anded triandes are loeled in
OO\ ODJOCENT

this way

I I
Il I
I I I
| zim 100 em . : : OPPOSITE Next to the angle in question |
| 1ac ; L 30 ! L 30 eoreml &% T Olways opposite an acute angle Often lobeled last :
| _ b || Useflto el second
I a:b [a-= L a:b ' Posttion depend upon the dangle Olwas the longest side I
L2 X 100 007 TR |
b 2 50" 100 007 - 014 T the question HYPOTENUSE Olwas oppostte the right angle |
L T Useful to label this first |
o e e e e e e e e e e
| Tangent ratio: side lendths |1 Sin and Cos ratio: sde lenaths |
' I
. I
| Tan6 = opposte side [ OPPOSITE SnB - opposte side ODJOCENT Cost = adacertside ||
: adiacert side I 4 xcm hypotenuse side x cm hypoteruse side | |
I = |
I
| Substitute the valves into the tangent formula : : NOTE Substitute the values into the :
:‘Z Tan34 = 10 [ 12 cm Tre Sinlx) ratio 1 12 em ralio formuia I
P _ 0.
1S § x : I HYPOTENUSE  the S;me s the HYPOTENUSE  Eavations might need |
R Capiors it eed | : Cos(90-x) ratio rearranging to solve :
: 10cm rearangnglosoke |- - —— = — = = — = —————— = — —— — — =
OPPOSITE . Il Puthago I
I x xTon3% - 10 I Put % thCOfem [ Hypoterise? - o + b2 } Places to ok out for Puthagoras |
I x=_10  -14&m | | Perpendicular heights in isosceles |
I Tan34 I %, Tris is commutative — the triandes |
I_ ______________ 4 a 2 square of the hypotenuse is Diagonals on right. angled shapes |
[ T T T %, equal to the sum of the Distance betveen coordiates |
| Sin, COS, Tan: anojles : : D squares of the two shorter Oy ength made. from a right angles |
I : : : 1 sides |
| [ Inverse trigonometric functions ] |S——=——-=—=-=---=---------———————m e -
_______________________________ 3
I ODJOCENT L I I heg aﬂgk’,s Because trig ratios remain the same for smiar H heu andes 0° and q0° |
| dbel your triangle | s 1oy can |
3cm | ™ d be.caloubt pes y gererdise from the folowing |
I and choose your | Ths s CO;?M caulted o I I[ Tan0 -0 ] [ TM ] |
I % trigonometric ratio 1 XUW Yoo - Il |
& Substitute valves into | I Tan30- = |[Cos30- i3 n30- 2 : | vz com e irea -t |
| o the. ratio formu I |.\f 3cm 2cm V3 2 3 | impossbe as you camot have two |
l4 cm ( C L0 T0rMUG L | \ [Tan60 =3 || Cos60- 1 SinG0 = > I 90° angks in a triangle |
: 6 =Tan™' oppostte side |: % 2 :Ium&m |
| Ton6-= _ 3 . > ad_)meﬂt S|d€< : | | e :
| Yoo -srimetese |1 N H[ sn0-0 | [ sna0-1 ),
= - i cm
| 8T =\ hypotertse s | 1em | Tands- 1] [Cos45= %][Sin45= %], , ( ]:
I [ 6 -Cos adacentsice | ! 4 j1{_Cos0- 1] {_Cost0-0 ,
| 6-367, hypoteruse side | | | 1ecm I |
| ~ 1 I
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[

Use trigonometric ratios to find a s
Exact trigonometric valu

ide— U283 Use trigonometric ratios to find an angle — U545
es (E) — U627 Trigonometry in 3D shapes — U170

Orea of a non-right-angled triange (sine area rule) — U592

Puthagoras’ theorem (find the. hypotenuse) — U385 Puthagoras” theorem (find any side) — U828 |
Identify hypotenuse, opposite and adjacent sides — U233 Ratios in right-angled triangles — V60D

Use the sine rle — U952 Use the cosine rue— US4
W T T T T T T =W v
What do | need to be able to do? | I
i / i1 Peyrords 20X |
IStep | Pythagoras’ theorem (find any side) (1 xoao
|Step 2 Use. trigonometric ratios to find an urknown sice length | Enlarge: to make a shape bigger (or smaller) by a gven multipler (scale factor) |
Step 3 Use trigonometric ratios to find an urknown ange. | : Scale Factor: the multipler of enlargement I
|Step 4 Exact trigonometrical values [ I Con_stmt: a vae, that remyins the same |
(Step 5 Trigonometry in 3-D shapes I | Cosine ratio: the ratio of the length of the adiacent side to that of the hypotenuse The I
IStep 6 Orea of a non-right-angled triangle : SW’ of ’Ihg compleme?t ; . : :
IStep 7 Use the sie ruk 1o find an rknown ength 1 Sine ratio: tbe ratio of the length of the opposite side to that of the hypotenuse I
IStep § Use. the. sine e to find an Urknonn a g 1 Tangert ratio: the ratio of the length of the opposite side to that of the adjacert side
IStep 9 Use. the cosine ruke to find an unknown length | Inverse: funclion that hs the opposte effect :
\Step 10 Use.the. cose. 1. 1o find an urkrown arde _!I Hypotenuse.: longest side of a right-angled triange 1t is the side opposite the right-angle |
'___________________::::::::::::::::::::::::::::__'.I
: Trigin 3D Tre plane of g cubod s a flat 2 dmensional surface. On example. of a plane s 0BCD :: Orea of a trianae o :
i I
: On example. of a diagonal in a cuboid is FD :I Orea of a triande using sine :
1
| F H ! = Zabsi I
I /T~ G Cokuiate the lergih BD: I: ared =5 absinC |
| 5 BOT= 12 e R r——— |
.. . 3 emember: Capital ktters are
: bem| 1o ~. A m k i 1; = 1;69 :: angles and sides are Itk ktters :
N -~ = Cm
I A 12cm = o em ’ I: d b !
I I I
: Caloviote The ange belween FD ond The plane 0BCD: Cabuldte. the length FD: :: 4cm .5cm |
| 6 F FD?=132+6% |l :
I tant = 7= Gem FD =+/205 I: ) I
I em (6 _ . FD =14.32cm I| area = —X 4 X 7.5 X sin50 |
: . 6 =tan?! 13 B [Zem D :l 2 I
E 12~
| e 6 — 24780 o |L area = 11.49cm? :
e e e e J -
P T T T T T T T T T T T T T T T T T T T T T T T ™ 7 Pufhagoras” theorem and basic Trgonometry
Sine Ruke Two Ongles and Two sides! To calkulate a missing angle 0 Il both work with right angled trianges. |
I I
: To cakulate a missing side b a sinA  sinB  sinC [l Pythagoras’ Theorem — ised to find i~ |
| @ b ¢ 2 = b = c | missing length when two sides are known |
| sinA  sinB  sinC A S 1 a* + b* = c? |
I ¢ 15 alaus the hypotenuse (the longest side) |
| sinx 3 sin4?2 Il |
I x 7 x 7 1 B trigoremety SOHCOHTON — e 1o |
: © em/22° Sin35 _ sind2 ‘ sind?2 x 4 I find @ missing side. or an angle |
sinx =
| % sin35 % 7 T x4 ” A)\ A\ A :
= a1
| AN T e & o [ VADNVABNATDN
I 7cm x = 6.0cm x = 22.5° :l When finding the missing angle we must press I
e _ I _ SO ono obutdons st _ _ |
I - I
I Cosine rule | One Onges and Three sides! 2o+ e Jbecosh RIRTI |
| To cakulate a missing side: s = ——— I
| g2 = b2 + c2 — 2bccosA X2 =42 +752 - 24X 75X cosd2 2X4x75 Acm . |
I 2 2_q2 Dem |
| To cakulate a missing angle ¥ =27.66 4cm 7 Sem — cos~! (ﬂ) I
! 2 2 _ 42 x =v27.66 = 5.26cm IX4xT5 !
| b= +c“—a 48210 8cm I
| COSA = —ope 0 o =682 |
L I




I

\f E P\ R ] O H —_ S U MM E R I £ Solve. simuttaneous equations using graphs — U836 Solve simultaneous equations (adust both) — U760 |

TREEX I g Solve. smuttaneous equations by substitution — U757 Solve problems with simultaneous equations — U137 |

A '\ q - Sl M“ H’ A NEO “S EQ “ AT'ONS " Oll 'Z : % Solve simuttanecus equations (one Inear, one. non-linear) using graphs (E) — U875 |

________________ | 2 Solve simuttaneous equations (one. Inear, one. non-linear) by equating expressions (E) — U547 I

Ir\,\/hat do | need to be able to do? | @ Solve simuttaneous equations (one lnear, one. non-Inear) using substitution (E) — U547 I

Step | Solve simuttaneous equations using graphs _ I_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—I

| Step 2 Solve simuttaneous equations (no adustments) ords Boxm I
| Step 3 Solve simuttaneous equations (adust one) Y040

Sobtion: a valve. we. can put in place of a variable that makes the equation true
Variabke: a symbol for a number we. dont know yet

Equation: an equation says that two things are equal — it wil have an equak sign =
Substitute: replace a variable with a numerical value

I

I

| Step 4 Solve simuttaneous equations (adust both) |
I

I

I

LOM: lowest common muttiple (the first time the times table of two or more numbers match) |
I

I

I

I

I

I

I

I
1
| I
I I
Step 5 Solve simuttaneous equations by substitution | :
| Step 6 Solve problems with smultaneous equations : I
| Step 7 Solve simuttaneous equations (one near, one I |
| non-inear) using grahs () | |
I Step 8 Solve simuttaneous equations (one Inear, one. | :
| non-linear) by equating expressions () | |

| Step 94 Solve simuttaneous equations (one inedr, one :
Lnon-lnea) using substtution ()

Eiminate: to remove

Expression: a maths sentence with a minimum of two numbers and at. kst one math operation (no
equas sign)

| Coordnate: g set of values that show an exact position

1 | Intersection: the. point two Ines cross or meet

e e e e e — — — — — — — — — — — — — — — — — — — — — —

L N o xadyrepesenivabes ] Quinatitt i brvewan trr e T T ) Two diferert vardbes. 1
e Two different variables,
1S (X, U) a soltion? ihat can be. sbetited vio :l Substituting known variables [ 0\ Ine has the equation 3x +y = 14 ] 14 Sobliors :

: an equation |I Stephanie knows the 3x+y=14 3(4) +y=14 12+v=14 |
Does the coordinate (1,8) e on the Ine y=3x+57 | point x = 4 lies on that B y= B
| - | F h ; v | X | X l y 4 | 4 | 4 | y 12 12 I
Ine. Find the value for y .
I I| 14 14 |
| This coordinate represerts I| x =4 y=2 |
| x-Tand y-8 ):| |
_______________________________ |
| y=sxes I Sustitutng in an expression Subslte 2y n plce of tre x e os ey |
| 8=3(1)+5 : | U Uing In dn expression ™~ represent the same vale I
| 0s the substitution makes the | : K e ENn |
| equation correct the coordinate I . - 2 x =2y I
I (1818 on the Ine y=3x5 1 L x=2y x+y=30 | I
I a0 10 [ 10 |
I 3y =30
:[ls(él])onthesamelmeﬂ I: ; "EE 3= 30 =30 X |
| 7#3(2)+5 111 Pair of smutaneous equations o y =10 x =20 I
L No 7 does NOT equal 6+5 I (two representations) _!
r~. -~~~ -~ -~ -~ -~ - -7 Noo - . T T T T T T T T T T T T T T T
| Solve. araphically , 1 Solve by subtraction :
I II DO L v [y =18
X+ty=6 Y- . 1 3x +2y =18 PO LI~ I
I [ ] { } (Q:ﬁﬂlgotfhﬂ II _ X+ zy - 10 a8 5 p =10 I
I Liear equations are straignt nes f on I 5 |
| Tre port of intersection provides / e It Bk 2x =8 —_ / / —18 |
| the x and y solution for both : ] +2 =2 " - / 10 |
: equations : ] 2 x =4 V4 / = |
I
| The sobution that satisfies both I @+2y=10 -
| euatlzns S n I =4 —4 2y = 6—4 @ =4 :
X = 4 0N = o T 3 3 y 3 p: _ - - -
| [x=2miy=d] — o oy=3 S =3
L : ] - | |
'~ .~ o T = ar T T T T T T T T T o . T T T
| Solve by addtion  Odtonmakes zeropars 11 Solve by adjusting one 12 11 Solve by adusting both |
[
| _ 20 ¢ _16 ! |
| 3x+2y=16 16 I n +j =12 Noequivaent vaives : :| 2x +3y =39 BO O = 39:
I+6x—2y=2 2o a Il 2n+2j =29 I|5x_2y=_7 Y 1Y% Y ) =-7]
I 9x = 18 2O E =2 ” 29 | o I
| +9 ‘= 2+ 9 I 24 I : Use LCP: tﬁe moke equivalent x OR y vales |
| — 2h+2j =24 1 Because of the negative vales using zero pairs
I 9y = 1 I 2h + 2]. —29 I| and y valses is chosen choice :
| 3x+2y=16 - 1 J = L) |I |
3(2)+2(y) =16 o —o T
| @) 6+ (2}2 — 16 ” By proportiondlly adjusting one of 29 |I 4x+6y =78 4 =78 |
I 6 _6 SO=2 the. equations — now solve. the. || 15x — 6y = 21 2000¢ L 91
| 2y =10 N I simuttaneous equations choosing | | Now solve by |
| (v ) =5 I an addtion or subtraction method | addion |



I
\f E P\ R ] O H — S U MM E R Aw ol I _g Solve. simultaneous equations using graphs — U836 Solve simultaneous equations (adust both] — U760 |
TESEK : g Solve simultaneous equations by substitution — U757 Solve problems with simultaneous equations — U137 |
A 'H - S I Mu l_'”\ N EO “S EQ u M' IONS z OF 'Z | & Solve simuttanecus equations (one Inear, one. non-linear) using graphs (E) — U875 |
________________ | R Solve. simultaneous equations (one linear, one. non-inear) by equating expressions (E) — U547 |
Ir\,\/hat do | need to be able to do? | = Solve. simultaneous equations (one Inear, one non-near) using substitution () — U547 |
Step | Solve simuttaneous equations using graphs e e |
| e T ,
| Step 2 Solve simuttaneous equations (no adustments) ords Ve
oxX0OA
| Step 3 Solve simuttaneous equations (adust one) M

Sobtion: a valve. we. can put in place of a variable that makes the equation true
Variabke: a symbol for a number we. dont know yet

Equation: an equation says that two things are equal — it wil have an equak sign =
Substitute: replace a variable with a numerical value

I

I

| Step 4 Solve simuttaneous equations (adust both) |
I

I

I

CM: lowest common muttiple (the first time the times table of two or more numbers match) |
I

I

I

I

I

I

I

I
1
| |
I

I
Step 5 Solve simuttaneous equations by substitution | :
| Step 6 Solve problems with smultaneous equations : I
| Step 7 Solve simuttaneous equations (one near, one I |
| non-inear) using grahs () | |
I Step 8 Solve simuttaneous equations (one Inear, one. | :
| non-linear) by equating expressions () [ |

| Step 94 Solve simuttaneous equations (one inedr, one :
Lnon-lnea) using substtution ()

L

Eiminate: to remove

Expression: a maths sentence with a minimum of two numbers and at. kst one math operation (no
equas sign)

| Coordnate: g set of values that show an exact position

1 !_lntersection: the poirt two lines cross or meet

| . . .
| SOMYW) Quadratlc S|mU|tam0US EQUOIUOHS : | demq Quadratlc S"multmeous eQUﬂUOﬂS
| )

When we have a quadratic and a linear equation,

we cannot solve. by elimination Instead, we. must When could solve the quadraitic and a inear equation

use the substitution method graphicaly to check our solutions:

Solve: : =xr+]1 ad
y% R R U T R Yo
y=x £r —

X+1=x?+3x-2 :
O0=x?2+2x-3
soetofdx | 0= (x+3)(x-1) s
Xx=-3orx=1 (1.2)

=-3+1
<« | Substitute the valve of X 3 3 5 / z
=-2 into an original equation to (=3, -2)
y=1+1 find y /
=2 f f -5
|

A\
where they intercept (cross) is the solution, you
Wil have two vales for X and two valves for Y
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8x =y+k 26x = 13k

________________________ e e e
_______________________________________________ .
:Solvinq simuttaneous equations with a third unknown sx—y=k (O |
| Fndx and y nterms of k Z ;Ok% |
| 8x—y=k O Substitute yinto fing | Xy niemsak |
| 2x + 3y = 10k @ X in terms of k 2x+3(8x — ) = 10k 8-y =k |
. 2x + 24x — 3k = 10k 4k —y =k

| Take @ and rearrange to find y Sor — 3k — 10k so—kty |
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