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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



Substitution = U585 (gereral), U637 (functions), U208 (formulge)
YEAR 10F — AUTUMN £ Coket Ike tenms — U105

g Simplfy expressions — U662 (indices), U105 (ke terms), U103 (fractions)
E Oddtion and subtraction laws for indices — U662

& Powers of powers — UBD|

Expand a single bracket — U179 Factorise into a single bracket — U365

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

n+ 1is 1 greater { than n

x | )
Ot ey bl s th it <2 s s v |: Even E\/eﬂ Odd Odd n+n+ 17 = 2n+ 1

ke tevms so con rof be cokcled |

I Wht do | need to be able to do? I!M gggg :
| Step | Substitution |SImpifg grouping and combining similar terms xoao |
| Step 2 Collct lke terms ISqutlon avale we can put in place of a variable that makes the equation true [
| Step 3 Smpify expressions I Variabke: o symbol for a number we. don't know yet :
| Step 4 Oddition and subtraction laws for indces |Equation: an equation saus that two things are. equal — it wil have an equaks sign = I
Step 5 Powers of povers IExpression: numbers, symbols and operators grouped together to show the valbe of something |
| Step 6 Expand a single bracket 1 ldentity: On equation where both sides have variabes that cause the same answer incldes = |
I Step 7 Factorise into a single bracket I lEmar an equation or function that is the equation of a straight ine I
r :::::::::::::_—________:_____::_____:__ e e e s e e =
| Like and unike terms I’IJIUPH S brackets 3 ( N 4} | : FGCtOI’ISG into a SMI(’, bracket & + 4 :
I Lke terms are those whose variables are he same | | . 4 ¥ g I |
Emm— e e 1] A = ~aM o O [‘I‘/ : | &+ 4 14 <«—— Tryand moke ths the highest |
I Colectm ke terms = symbol 113 5;;1)( é % % E | —— common factor |
| The = symbol means equivalent to. : : ‘ u o 0 I 2+ | :
| t & used To dentify equualent expressions | | G : 1 | [ |
| ¢ D I b+ L X I The two valbes multiply together (diso the area) of the rectange
Colecting ke terms 1 [ I
: Criy ke terms can be combined | | | x4 4 Jtéd Dfferert [ Note |
I o A [l x| e fu] 4] u]x] ¢ fwrswdwf [ Bx+4d =4+ &+4=a4x+d) |
| 4x Do —x +I0p I oo Jac4) b3 | This is factorised bt the |
| @@ : | | HCF has not been used |
| I R R R, -
| ———————————————————————————————————
| \ ><~ / I: Olgebraic numbers ks an odd nurer Prove that the sum of two |
I 2+ PBb :| State whether each expression will be odd, even or could be etther.  congecutive integers is odd '
I Common miscorceptions 1 . |
b v a@ray = e 3 | [k—l ][ 2k ] [2k+1 ][ 3k ] Let n be an integer. I
| | I
|
| I
I

en”

T Expression O senterce with @ minmum of two numbers

| o .
| SUbSt\tUtlI’IOI known variables [ 01 ine. hs the equation 3x +y - 14 J To dffferent variabes, | | and ore, s operalon a

m - n m-n '
[ a"=-a"=a } The. addtion law apples ONLY to the powers

The integers stil need to be muttipled

can help to understand
negative powers

[ amxan=am+n ] (2x3)4=16x12

|
two solutions braic constructs |
: Stephanie knows the 3x+y=14 3(4) +y =14 12+y=14 | | Equation O statement that two things are equal :
point x = 4 lies on that dentity On equation where both sides have variables that
- X X X 4 4 4 —-12 -121 Y 4
: Ine. Find the value for y v | 14| l 4 | ) 4| | o I | cause the same answer inclides = :
=22 |

| x=4 Y I |
e e e ————————_——_— . T T — — —— —— ——— e —m — = - — e o — — —
Y I S I
| Higher powers and roots | | Zero and neagtive indices | | Powiers of poviers |
_ I I |

I = a n — power |
I . rnumMr of times : : XO = : | ‘ (xa)b = x“b I
I muttipled by itsef) | | I I
| % — the base number : I 6 | |
3y4 _ 93 3 3 3 |

= X X X
: Finding the nth | | oyrier | g = a® +a® I : (2%) ‘2 2 2 2' I
a .
| i root of any vale _—— | | divided by | | The same base and povier is repeated Use the addiion |
| Other mental strateses for square roots I : fsef - | 6—6 | | i for ndces I
| /810000 =81 x v10000 : | = =a"=1 : | (23)% = 212¢— :
| =9x100 || [ Negtive indces do not indcate } I : |
: =900 | | negative solutions | | NOTICE the differerce |
| Oddtion/ Subtraction Laws : : 24 : I (2x3)* = 2x3 x 2x3 x 2x3 x 2x3 :
: | | 2°=1 Looking at. the sequence | : ‘ ' |
| | I |
; Il I |
|

R I |

! | |



YEAR 10F — AUTUMN
1 - EQUATINS, NEQVALITIES g
AND FORMULAE /

I Step 4 Understand inequalities I

| Step 6 Change. the subject of a simple formula

e e e e e o e e e e — — — — — — — — — — i —
ray -~ - "0 O == T T - —yr|/| T T T
| Solve equations with brackets || Form and solve inealties 1 || nequalties vith neatives
| I i
| o7 [ acs [ ace 3(x+4)-30 I Tro more than treble my :| Method | Make x posilve first
: = Expand the brackets : | (ureer s gedterton 1L : A-3x > 17
I I -
| [ ]« o] ¢ e [| Findthe possbl range of vaves | 3+ 23X
I 30 - ox + 12=30 II :I 2>|7+5X
-2 -12 2x+ 2>l X is true for any vale
| CLOLL Y @ N AL e than -5
! o I Sole TR e
: xlxlxlxlxlx. ox =18 :: X *— 3 44— ) — || :: =3 =3
| - 6 6 x-3 5] | - T / CHECK T
:—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— == I_I— _________________________ "I : Smaler Bioger 4.2 - 5(’6) =20
| Equations with unknown on both sides :' Inequaities with unknown on both sides ” RN TRUE/ CORRECT
I | Soling inequaities has the same method as
: K532 RS :! equations |: Method 2 feep the negative
| -2x -3x x | x [ x 24 ' 5(x+4)<3(x+2) , I 2__3)( >|7 x is true for any vale
1 Check it! A A
I x+5-24 ] 5 || Bx+20<3x+ 6 ] _3%sh bigger than -5
I 5 5 7 || A+ 20<6 5(-8+4)e3(-8+2) Il 7 T
: q ' 1 <-4 5(-4)<3(-6) ” X >-5 This cannot be
X= | x<-7 -20<-18
I
I

 What do | need to be abe to do? |
Step | Solve. equations 11 Solfion: a valbe, we. can pt in place. of a varabk. that makes the equation tre :
| Varigble: g symbol for a number we. don't know yet |
Equation: an equation says that two things are equal — it wil have dn equaks sign = |
Expression: numbers, symbols and operators grouped together to show the valve of something |
I
I
I
|
I

Solve equations — U325 {two or more steps), U755 (one step) :

.§ Solve. fractional equations — U505 Solve. equations with unknowns on both sides — U870 |

3 Understand inequaities — US04 |

X Solve inequaities — U759 (single), U738 (urknowns both sides), U145 (double) I

:l}- Change. the subject of a simple formula = U675 Change. the subject of a known |

e formula — U181 Change the subject of a complex formula (E) - U191 _!
i Heuwords AoxD
XDAG

Step & Solve fractional equatiors
Step 3 Solve equations with unknowns on both sides |

Step 5 Solve inequailties

Step 7 Change the subject of a known formula

[ \dentity: On equation winere both sides have varidbles that cause the same answer inchdes =

I lhequaity: an inequalty compares two valies showing if one is greater than, less than or equal to ancther
[ Fractional Equation — On equation that contans fractions,

I Like Terms — Terms that have the same variable and exponent, which can be. combined in an equation

Step 8 Change the subject of a complex formula () I Rearrange To change. the. form of an equation or formula to moke a dfferent variable. the subject

Formulge. and Equations Substitute in vaibes

Formulae — all expressed in symbols

x<- [ 1 : tree...
v -201S smler than - 18 J \
. e N v

Equations — include n

_ [
Rearranging Formulge (ore step) N
I
Y X=yt*e
y | z Rearrange to make y the subject
U=x-=2
—>tZ —>X Using inverse operations or fact
families will quide. you through
“— 24—
rearranging formulae

Rearranging can akso be checked by substitution

Language of rearrangng. . .

Change the subject
Make XXX the subject

Il x <-5  Whenyou multibly or duide x by a
1 negative you need to reverse the

ubers and can be soled || inequaity
I -
_______________________ =
Rearranging Formulge. (two step)
I an equation (find x) I a formula (make x the subject)
) XYy—S=a
4309 ST
) XYy=a+s
+Aér¥x li 4 Ty =Y
=3 X=a*S
= y
( J
Y

The steps are the same for soing and rearranging

Rearrangng is often needed when Using y = mx + ¢

eg Find the gradent of the line Ay -4x = 9
Make y the subject first y-4x+9



| What do | need to be abe fo do?
| Step | Expand double brackets

I Step 2 Factorise quadratic expressions (
| only) [l
| Step 3 Factorise quadratic expressions Il
| Step 4 Diference of two squares (E)

| Step 5 Solve quadratic equations equal to 0
| Step 6 Solve quadratic equations by

| factorisation

Expand single brackets and simpify — U179
Factorise into a single bracket — U365 Expand double brackets — U768

Use idertities — UD82 Factorise quadratic expressions (E) - U178, U8H8 U963

Solve. quadratic equations (E) — U223, U260, U589, U665
Expand triple brackets (E) - U606
Quadratic graphs of the form y = x2 + a - U489, U667

I Heywords
[ Simpify: grouping and combining simiar terms
postie || Solution: ai value. we. can put in place of a variable that makes the equation true
Variable.: a symbol for a number we. don't know yet
1 Equation: an equation saus that two things are equal — it wil have an equak sign =
1 Expression: numbers, symboks and operators grouped together to show the valve of something
” Linear: an equation or function that s the equation of a straight ine
11 Quadratic: a curved graph with the. highest power being A Square power

r Py .
I Factor SINg Quadratics Putting an expression back into brackets To “factorise fuly” mears take

Double: \Where edch term in the first bracket s mulipled | | ot te HoF

—— — — — —

|bg all terms in the second bracket. O double bracket will | |
ppe 6 quadatic equation I Factorse 033 t(% find ;ﬁ Odd to find the
| N - Ip?+dp—p—2 [ middee. Lerm middle. term
| brdap— 1 gzt o oy g 3|
| \\]/ p p [l x%+6x+ \ MUr[lP|U to find \ MUrUP|g to find the
I I the end term 2 Y, _ 3K endlem
, I =(x+2)(x+4) & x?—2x-3
' Ny CpP+2p+2p+4 || @ |
:Mﬂ Al cprtapra I 7~ =(x—-3)x+1) |
N 0 _____________/
- " """~~~ T - T ———— - I
| Sokie when = 0 —4+4= || Quakate Gropts r
: : : [ y=x?>+4x+3 ] 5
| Solie the equation (2x + DA-x)=0 I )
| ole3x+4=0 W If x2is the highest power in your equation ¥
| [(2 x + 11(1 _ xj =0 —4 4 : I then you have a quadrdtic araph 1
I = - I % 5
| 2xt1=0, wokwh  1-x=0 ,803 3 . N
| 2% = —1 both solution x=1 ©o x = i | | Susstitute the. x vaies into the equation of your e to find the
| =2 =2 separately 3 I | ¥ coordnates Plot all of the coordnate pairs and join the points
I x = -1 I I with a curve (freehand
| : I N
| Factorise and solve: ~ Therefore, the I | x -4 { —?\ -2 -1 0 |1
; T I
: X2+ 4y —5 = Sollionsare x=1 I: v | 3 \O;L 110 | 3 g
I O x+5= | J
x—1(x+5)=0 ¥ = —§ | L Coordinate pairs for plotting (—3, 0)
™0 quadrac graph il ahaus be n the shape of 6| e of symet
parabola Il x =1 Examples
I 5 v =x2+2x—8

y y

= —x2

= x?2
°l

the xaxis The roots are the solitions to the equation

The roots of a quadratic graph are where the graph crosses

solved from ils graph

Rools x = —4

/I\ x = 2

yintercept = —8

graphs

O quadralic equalion con be

The rools of the graph tel us the |
> possible solutions for the equation |
There can be | rool, A roots or no|
roots for & quadratic equation
This is dependant on how many
times the araph crosses the . axis.

Quadratic



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



Percentage. of an amount — U2D4, U349 Percertage increase and decrease — U773, U67 | |
Repeated percentage change (E) — U332 |

Express one number as a fraction or a percentage of another — U176, U235 |

Express a change as a percertage — U278 Find the original vale. after a percertage change — U286 :
I

YEAR T0F — AUTUMN
N16 - PERCENTAGES
RSO T o Ve D To a7 ~

|

| Step | Percentage of an amourt |
| Step 2 Percentage increase and decrease I
| Step 3 Repeated percertage change (E) :
Step 4 Express one number as a fraction I

| O d percentage of another |
| Step 5 Express a change as a percentage :
I

I

|

|

|

|

& Simple interest — U533 Compound interest (E) — U332
Choose gppropriate methods to solve percentage problems — U27E, U554, U286

Percent: parts per 100 —written using the. / symbol

Decimal: a number in our base. 10 number system Numbers to the right of the decimal place dre called decimals
Fraction: a fraction represents how many parts of a whole vale you have.

Equivalert: of equal valve

Reduce: to make smaler in vale

rowth: to increase/ to grow

Integer: whole number, can be positive, negative or zero

Invest: use: money with the goal of it incredsing in valve over time (uUsually in a bank)

Multiplier: the number you are. muttiplyjing by

| Step 6 Find the. original value after a
| percentage change
| Step 7 Simple. interest
Step 8 Compound interest (E)
| Step 9 Choose appropriate methods to

[x)

Lsole percentage probems | | Proft: the income take away any expenses/ costs |
:Com Compare FDP [ Comparsons are easer i the same fomat | :I Fraction/ Percentage of amount :
70 ot of 100 : | £60
mmm 7 ) I
: 10 —> Trl::Zaanlzo —» squares —» Jlju%ridtm :| Hndiof £60 [ERTerTer TenTeR ] |
| 70-100 70 hundedi ' B e |
| Using a - 7 "tenths’ |I e Remember |
| | cabuitor i 07 |I o 3igor-06 |
| Be careful of recurring decimals |: Egemember 0/ of £60 - £6 s I
I % —>| S2D | Convert to a decmal ¢ é ] 8’53553335 | s - 607 65(?// Of:gg - :;g GOg ;f EGQ(B)O :
| 0, ! o £60- - 00x
This wil give you the answer \ x 100 converts Tre dot abovi{he 3 |: - £306 |
| in the simplest form to a percentace ||_ |
______________________________________________ 3
| Percentage increase/decredse | Express gs a percentage |
I 100/ 007 (27 I 27 ver every 50 7 54 per every 100 |
| < > <+ <4—> : shaded shaded , |
| iz | I 2 N
| ‘ 427 > Decrease by 587 Increase by 127 30 I
= 13 I
: 1007 - 587 = 44/ Multiler 007 + 127 = 1R/ opler 3'—% =" 100 |
| 00 — 058 = 042 4 Lessthon | 00+012 - 112 &— More than | ” I
: i | Can't use equivalence 437 |
: Simple and commgggl lntegf,st L R g :, el o :
Simpke Interest ' i % undre:
| Simpie nterest Wﬁm Tess invests VI EID g . | : | Decimal percentages are stil a percentage |
I James nests £l00at 107 vip tse \ooo-o-o-oooooooooo—
I £2000 4t 5/ T copond [ £ I'F d the | valve
| simple interest The origindl value Incredses interest for 3 ; | N anim Vai
| by this amount every year years Y3 £13210) = | I Percentase calculations
I_______________________________________________________________' | 0 | Find
1 rigina - —
| Repeated percentage chare e ‘ ot TR ‘

Depreciation cakulations use multiplers less than |

I a test Lucy scored 607 of her questions correctly Her
score was 24. How many questions were on the test.

60%
Original x 06 = 24

24 + 06 = 40 marks

I Compound Interest

[l [ LI

£100 { x10 M X1 H x40 } Mutiplers are commutative — an overal muttipler effect can be
Tess invests £100 caloulated by combining the mutiplers separately

_,—I
I
at 107 compound E£100 | xllo
rierest for 3 \Numbe cof eg Inerease of

10/ then a T

|
| eors f f occurrences
Y
| Original amount Repegted mutipler reduction of 10/ The mutipter

I
I
|
I
I
I
I
| 100/ - 40
|
I
I
I
I
I
|

oo oo oo oo oo -—=-—-—=-——=-—=—=—=—= - 07 =6

_______________________________ 3

: GrOWth and d ! [0} kd f ofit £3000 with a profit of 20/ Ho
Decay — the values get closer to O | car sold for a pr with a pr /. How

: Compound gronth - Compound decay C(;r:(ZOCU:s]P@OI;V:}h The corstart mutipler s kess than one | much was the car original?

| decay are Growth — the vales increase exponentially | | | | Bzl 124 = 000

| exporential graphs The constant mutipler is more than one I ; 120/ = £3000

I I £3(;oo 0/ = £250

- - - 100/ - £2500



VERR 10F — AUTIMN
R6 - RATIO AND SCALE

[~ —————————— A
I

What do | need to be able to do?
| Step |Equivalent ratios
| Step 2 Share in a ratio (total given)
I Step 3 Share in a ratio (part or
| dffererce gven)
| Step 4 Link ratios and fractions
| Step 5 Combine a set of ratios (E)

: Step 6 Share in a ratio

Equivdlent ratios — M80 1 M8E5, U687
Share. in a ratio (totdl gven) — M525, UD77
Share. in a ratio (part or dfference given) — MBA5, U577
Combine a set of ratios (E) - V92
Share. in a ratio (algebraicaly) ) - U676

The gradent is the constant ratio

7~

I
I
LI Ratio: a statement of how two numbers compare

: | Equivalent: of equal vale

| : Proportion: a statement that inks two ratios

I Integer: whole number, can be posttive, neggtive or zero
[ Fraction: represents how many parts of a whole

I

I

Ly

Ly

|

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

Numerator: the number above the Ine on a fraction The top

m - 30cm
> N |0cm = 300cm

)

Ratios and scales — MI1A

————— — — — — — — — — —

umber Represerts how many parts are token

Luey = 4 x £50 = £200

| lalgebraicaly) (E) Origin: (0,0) on a graph The poirt the two axes cross
LStep 7 Ratios and scales I Gradient: The steepress of a Ine
______________________________________________ J
T~ T T T T T T 1T T T T T T P
| Compare vith ratio || Ratios and fraction | Sharg ahoe to agven |
| “For every dog there are A cats’ | | ratio | sanes and Lucy share £350 in the |
[ Trees: Flowers | =
| Dogs: Cats M [ S ro 54 I
| ®l m Units have : | 3 ) 7 - 5 | : Work out how much each person eams |
| ~ the be of ‘ [(TTTTTT] . |
The ratio has to be written in the I Fraction of trees Flovers | James Lucy |
: same order as the information fs iaeto | | : Y : I 3:-4 [LL] £350 |
I glven Ci’;ﬁ’ge : I Number of parts of in group 3 é | : : - |
| 69 & [ would represent 2 dogs for | || Toldl rurber of pats 0 g | | Ly I
I every | cat |l A I | Find the value of one part [
I—_::::::::::::::: _—_ﬂ:__-::::::::::::__ll | Whoe. £350 £350-7=£50 |
RatIO and ayaphs Ratlo and Scak’, 7 parts to share between D = one part |
: I : —_— : | (3 James, 4 Luey) - £50 I
I o SI';ZE{E ;i)hpg (tﬁ (());\;Iant (oo are : | O picture of a car is drawn with a scale of 130 | : Put back into the auestion :
: . Eo,m tah Stmfh(é [86 : : - : : Jares Ly James = 3 x £50 = £150 |
_w * Pass through (0, car image s ﬂ 5 3 - 50 L] I
I¥ A Il 1oem imdge. Real ife N (: . |530-£3o OX EEEE £350,
: I o : : - — |
|
I I

£1=90 Rupees
For every £ 1
[ have. 90 Rupees

o

>

LA
’/AIL\‘
<4— (urrercy s directly proportiondl

£1=90 Rupees N\ o

>

£10 = 900 Rupees

Using a conversion graph

Convert 630 Rupees into Pounds

N~
><

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

Y

£I=QORUP(’,€S 2‘/650_(40:7

£7 =630 Rupees

You could work out how
much 40 pens are and
then compare

Compare the solution in the

|
I
I
I
: | 4 pers costs £260 | | 10 pers costs £600 |
|
I
I
I

context of the question
q The best vale has the
‘ V4 costzen , E£A60 +4-£065 £600 + 10 - £060 lowest cost “per pen’
- |-po.u‘n.d The best value means £
¥+ bus... 4 +2060- 154pens 10+ 6= 167 pens bULs You more. pers
L

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

Show the ratio 4:20 in the ratio of In

) 4_ : 20 This side has to
that this part has to be diided by 4
% | ﬁmt too —tokeepin
ererore . [
Divide by 4 I ) 5 propofen

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

I
|
|
I
|
|
I
|
|
-

the n part does not have to be an integer for this type of question

?

Lowest common muttipk of
the ratio both statements
share

Use equivalent ratios to alow
comparison of the group that is

common to both statements

P Y - N R 1

| Combining ratios B R G
%o oo

| The ratio of Bue counters to Red counters ' 5.3 0® [ I

The ratio of Red counters to Green counters s 2 | o® o :

0, 0 o0 00 I

Ratio of Ble toRed o Green @ @09 @ ¢ |

e~ 0o 00 |

0:6 :3 |

|

|

|

|

|




MWhat do | need to be able to do?

Step | Fraction of an amount

Step A Increase or decrease an amount by
a fraction

Step 3 Use a fraction to find the whole

taken

Fraction of an amount — UBE | U416 Increase or decrease an amount by a fraction —

U475, U736

Equivalent fractions and mixed numbers — U704, U692 Odd and subtract fractions — U736

Muttiply fractions — U475 Diide fractions — Ud44

|
|
Use a fraction to find the whole — U416 (reverse operations implied) :
|
|
|

Numerator  the number above. the line on a fraction The. top number Represents how many parts are

Denominator: the number below the line on a fraction The number represent the total number of parts

Solve. problems with fractions — U736, U381, U916

XOaAco

numbers

I |
I |
I |
I |
I |
I |
| Step 4 Equivdlent fractions and mixed |
I |
| Step 5 0dd and subtract fractions :
|
I |
I |
|

Equivalent: of equal vale
Mixed numbers: a number with an integer and a proper fraction
Improper fractions: a fraction with a bigger numerator than denominator

Step 6 Mutiply fractions Substitute: replace a variable with a numerical vale
Step 7 Duice fractions Place valve: the value of a digit depending on its place in a number I our decimal number system, edch
I_Stﬂp 8 Solve. problems with fractions | Place s 10 times bigger than the place to tts right
————————————————————————————— mﬂ.ﬂJ
____________ s 5. 5 e LT ) .
: | Representing Fractions : | Mixed numbers and fractions ': Odd/Subtract unit fractions  Sae denomiter :
| L mproper fraction | 2
.& ; R e |2 AT =5
I 12
! i l |12
I
| is represented in : | 0 1 2 : |: L1 N 2 :
: al the images | : |:|/71§ Mixed number 3 + (|]_|_’_'_! =3 |
: |_ ! _|_|_| : | :mt/?f”’;ﬁ@t? G mect?hn s oan ﬁek :I With the same. denominator ONLY the numerator is added :
| o 1 1+4 I I whoe e than 4 ving || or subtracted I
____________ - ===
[ = =~ —— — [ ——— ————— —— — —— Ire T = ———— -
| 0dd/Subtract fractions e ot 1 Add/Subtract from integers || Equivalent froctions e e |
| 2 3 5 | | 4 | : /xthe same mutipler :
ARt I = L U B VA T
3 6 I
I Sequences I ||
| 1 2 1 1 , O —31 |l | | |
| _ ,1,1=, 2-, 3, | 3+= \ | | o |
(N 3 37 73 : I ¢ CEEEER : | - |
I A
| 71y ‘\2‘ &zf V) Representths ona | | The denominator indcates the number I 7, . |
| +2 0,2 number Ine o hepp [ of parts a whole is made up of | | 3=3% |
— 3 s o L o e I
: Odd/Subtraction fractions (common muttipes) | : Odd/Subtraction any fractions :
| 3 + 7 Oddtion/Subtraction needs @ common denorminator : | 4 2 _ - % |
: 6 170 CLTTTTTITTITIT] | : >3 12 10 :
I — 4+ — (l] T FTT T T T T T L B ; I I 15 15 I
| 10 10 X - | I | . | |
| T : | Use equivalent fractions to find a common muttiple for both denominators |
I | I
e — — — — — — — — — — — — — — — — — — — J ———————————————————————————
R ____________ ______ MNMTA T aAarl T . Ty T T
| Odd/Subtraction fractions (improper and mixed) :I Quick Muttiplying and Canceling down
1 3 |I | ‘ The 3 dnd the 9 have a common factor and can be smplified
| 2 - 13 T Z
| I vAvAvavavavavavavavaravavA R Ml G Ix4 = % (Quck Sobing
| 21 AL L O R L B A L II 5 9 3 Ax3 o) MUIUPU the numerators
| 10 ’ 2 :l Multiply the. denominators
| 9 ‘—::::::::::::::::::::::
22 13 _ 2 Convert to an improper fraction
: 10 10 10 Cakeulate with common denomingitor |: DMdm any fr actions cerenver o vse 1 ecprocal
I
A =3
| Partitioning method == Mulipng by Represented
| : I 5 4 > a reciprocal 8
1 3 _5,2 _ 13 _,2 3 2 3 | gves the = —
: ZE 15 =23 110 21—0 -1 o o 0" 1o || 2 X 4 same 9)
L |I 5— ? outcome



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



N8 - NON-CALCULATOR METHODS 5 omwintre

(mm———————————
: What do | need to be able to do?

| Step |Place value for integers and decimals
| Step 2 Compare. and order numbers
Step 3 Odd and subtract integers and decimals
| Step 4 Muttiply and divide integers and decimals
| Step 5 Four operations with drrected number
| Step 6 Order of operations
| Step 7 Related cakulations
| Step 8 Solve mutti-step problems

| Oddition/ Subtroctior)

Place vale. for ntegers and decimals — MHAA, M704, MAI |
Compare. and order numbers — M33D, MHA | MDAT
Odd and subtract integers and decimals — MI06, M152, M336
Multiply and divide integers and decimaks — MII3, MI57, MIB7
Four operations with directed number — MI106, MA88, MDA
Order of operations — MH2 | Related caculations = M409, MDA

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

v
2
2

oxXOaA
Truncate: to shorten, to shorten a number (no rounding), to shorten a shape (remove. a part of the sheig)a ©
R

ound: making a number simpler, but keeping s place vale close the what it originaly was
Credt: money that goes into a bark account Debit: money that leaves a bark account
Profit: the amourt of money after income - costs
Tax: morey that the government collects based on income, sales and other activities
Overestimate: Kounding up — gjves a solution higher than the actual vale
Underestimate: Rounding down — gives a solition lower than the actual value
Integer Whole numbers; can be positive or negative
Rational Numbers Ol integers plus fractions (they are made. by diing 2 integers

|
|
|
|
|
|
|
|
|
|
|
: Irrational numbers Numbers that cannot be written as a fractions eg ™ and V2

Subtraction the order has to stay the same Formal written methods

QOddition is commutative

“Sbtract” — mears take
AWy of remove

2| -1 1{2]3

Remember

9

§ 0

| Square roots > -
||have a positive S

=6

of=|mn|w

Lle|w|a]le

c|lo|le|o]|lo|e|o|e

I
:?\ N Q> 360 - 147 = 360 - 100 — 40 — 7 Wit o HiTlo :
i [ e e N o0 @ ) o0 I 427
I d © .... + .. .. + .... « Number Ines help for addition and + 15122 ~l2]als I
| Modeling methods for addtion subtraction Subtraction :
I+ Bar models b+ 3 -3 + 0 * Working in 10's first aids menta
e Number Ines addtion/ subtraction Remerber the place vabe of each cobmn. |
|+ Part/ Whoke dagrams The order of addtion does not « Show your relationships by wrting You may need to move. 10 ones to the ores |
| change the resuft foct famiies column to be able to subtract |
| Decimals have the same methods remember to align the place vale _!
I____ ___________________________________________ - _r======================_|
: Division methods  ghort auson 51 2 Complex dusion : : Multipication methods Mutipication vith decimals :
Tm 3e o s ~4-+06=+4 M Perform muttipleations ds integers
23584 + 7 - 7/ 3°5 84
: D ?8{ ! . R Break up the dvisor using ” LS x {101 9 04x 03 »2x3 :
St b foctors Moke adustments to your answer fo |
| The placeholder in duision methods s essential — the decimal ines up on the. dividend and the quotient | Log o method match the question 02 x 10 = 2 I
| 24 = 002 ——» 24 + 0 ——» 240 +2 I multivledtion 03x10=3 |
| \ Y . (cobrmn) Repegted Therefore 6 = 100 = 006 I
| Qll gve the same soltion as represent the same proportion Start ﬂﬁ reprfsentat\on ot cakdion |
ess effective method especialy
| Muttiply the. values in proportion until the diisor becomes an integer | | for bi fivlcat I
L e |
_______________________________________________ -
: Four operations with fractions Mutpicaton Duson 53 WP |
3 2 574 a reciprocal I
| Odition and Sublraction H%H%H . %ﬁ 3.2 3 P
| 4 2 273 s 4 gives the _8 |
| g - 3 12 10 2 — 2 xz same 15 |
L I I =1z " 53 outcome |
_____________________________________________ —
[Soioqeeo, T T T T T T T T T 7
| Directed numper ® - 111t Use order or opesations |
. . . =1
I Oddition Generalsation MU(tIQiCthOﬂ I
PR I
e P00 08) ~ T |
® kg (Mutipleation or dision ] |
Two " — [ lft counters
(Zelro TWOJ - nto ther [ Oddttion or subtraction ) :
oot negative is
Subtraction 9y 2. turning Brackets around negative I
Ca® Genergisation Ax-3-6 them over substitutions helps remove |
80 : @) = o’Z Dwisions dre the inverse operations cakulation errors :
I
I
I
I
I
I
I

Ce® - Brackets around negative substitutions helps remove - e

80 ® O 5 calculation errors || and regative [ 1 By e B g

’ [l vae P P B e B e

do—b=2x5—(4) =10+4 - 14 1 === ]s B
______________________________ |




YEAR 10F — SPRING

Plot straight ine graphs — MA32, U74 | Find solutions to equations using straight ne graphs — U741
Explore gradients — U477, U800 y = mx + ¢ — MD44, U315, U669

I I

' I I

T | £ _ I

M] - STRA I s H]’ HNE D fo Find the equation of a line. from a graph (E) — U477, U348 |
AL | & Find the. midpoint of a ine segment — MeA2, M3 11 I

GRA P HS I Equation of a straight-line graph given ore point and a gradient — U477 I

I What do Treedto be abke To do? 11 Equation of a straight-ine graph gien two points (E) — U84 8 Real-Ife straight-ine. graphs (E) = U652, U862 |

I Step [Plot straighnt ine graphs

: Step A Find solutions to equations using straignt ine

| graphs
| Step 3 Explore gradents
| Step 4y-mx+c

| Step 5 Find the. equation of a Ine from a graph (E)
: Step 6 Find the midpoirtt of a ine segment
| Step 7 Equation of a straight-ine graph given one

I poirt and a gradient

| Step & Equation of a straight-Ine. graph giuen two

I
I
Gradiert: the steepness of a ine |
Intercept: where two lines cross The y-intercept: where the ine meets the y-axis :
Paralel two Ines that rever meet with the same gradient I
Co-ordinate: ai set of vales that show an exact position on a graph |
Linear: inear graphs (straight Ine) — Inear common dfference by addtion/ subtraction :
Osymptote: a straignt ine that a graph wil never meet I
Reciprocak a pair of numbers that mutily together to gve | :

I

| ponts (E) . _
| Step 4Reatie sratide qats )| I_Perpendtcular. two lnes that meet at a right angle
_________________::::::::::::::.ﬁ.==’=============:;
: Lines pamllel to the axes Qll the points on this e have @ canbe ONY postue. ) || PlOttlﬂQ Y=mx+c aap hs I
or neggitive valve ncludigg I
a x coordinate of 10 I
: T T VT“ T I y=3x—1 3 X the x coordinate then — ||
. |
| L o | P | 1 6) 1 x |-3]0]3 Draw a tabk to dsply this I
I L] ‘ | Lines paralel to the y axis take the form x 1 y [-10] -] & information |
| Intersection [, = a and are vertical I ¢ |
| pors \_m et e L h I This represents a coordinate pair |
| T T > Lines paralel to the x axis take the form y I (3-10 |
I 4+ \ = a and are horizontal : : § |
I ST Gt ports onthis e have e (3,-) (7,-2) (2,-2) T d Vo onl reed o ponis fo foma |
: M ay coordnate. of -2 dll oy gﬂ 1{\\8 |W€;Zb€m$€ the [l 2 straight Ine |
| _ywodwes2 : |
P y 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 ) gradent —the steeper Il T23 they do make a straight Ine) |
| Y the ne [ |
[
I K i [l I
B ey ' e 1
| Tre coefficent of x the * ° g | Remerber to join the points to make |
Pavalel s have 1 ' :
| rumber in front of x) teks us L aralet Ines have the ol 8 alne |
: the gradiert of the e 7 s‘ sane gradent 1 ' ] :
. - - 0 S S
r-—""""7"7"""_"7_"7_"7—_—"7_"/—_ = | T 1
I Compaf 4 Inte,rce,pts y=mx+c ka;)e t\:ﬂé of ¢ i the pont t || UM The equation of a e |
I 02 2 wheh llr;ep{ossegtthe Y1) The coefficent of x (the rumber in front can be rearcanged €5 | |
: AL s ¥ intercep [ of x)teks us the gradent of the Ine y=C*+mx |
I _ I
| ) Yoo The coordnate of ay ntercept |: ‘ E‘ e vdeofesthe pont at C=Yy—mx |
| vill alwaus be (0c) I Y = mx + ¢ pchthe Ine crosses the y- | identify which coefficient |
| sl L ) I AN / axis Y intercept you are identifying or I
| *"1 yrpx-4 Lines with the same y- I y and x are coordnates comparng I
I ::{ mterceptcrossmthesame |I========================_—'I
| 7 \0_ y pre |, Real fe araphs
——————————————————————— 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 (01) y The :: Cost(€) | €25 £125 price per mie
T Gradent.
I ;?:rgept : 6 :r; 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



YERR 107 —SPR!NG

: What do | need to be abke to do?

|
| Step 1Find the probabilty of a singl event I
| Step A Use the property that probabilties sum to | |
| Step 3 List outcomes :
| 'Step 4 Relative frequency |

Step 5 Sample spaces for | or more events |
| Step 6 Two-way tables |
| Step 7 Frequency trees I
| Step & Independent everts |
| Step 4 Tree dagrams for mdependent events :

I

Event: one. or more. outcomes from an experiment :
Outcome: the resutt of an experiment |
Intersection: elemerts (parts) that are common to both sets I
Union: the. combindtion of elemerts in two sefs :
I

I

I

I

Find the probabilty of a single event — US10
Use the property that probabilties sum to [ —UD10 List outcomes — U104
Relative frequency — UD80 Sample spaces for 1 or more everts — U104
Two-way tables — VI3 Frequency trees — U280 Independent events — UD5 8
Tree diagrams for independert everts — U538
Tree diggrams for dependent events (E) — U729

Expected Vale: the vale/ outcome that a prediction would suggest you wil get
Universal Set: the set that has al the elements

Systematic: ordering vales or outcomes with a strateay and sequence
Product: the answer when two or more vales are muttipled together

| Relative Freggw;
| Frequency ofevent__| i Sindle event probabilty [ The probability scale '
Total number of outcomes | Il > |
emember to caculate or idertify the overal rumber of outcomesl! |I ‘ Probabilty s alwais a value between 0 and | ‘ 11 | I N I I :
' mposs Even chance Certain
Colour Frequency Relative |I f 1 I 0or 07 | ‘ oo |
Frequercy | Relstive | The probabilty of getling a blie bal s | 05,3 or 507
. ] 05 | Tearnyconbe ~The probabiity of NOT getting a ble bal s ;; I The more kely an event the further up the probabilty it |
reen wedlofd | | ) I = il be in comparison to another evert :
expected
Yelow . 06 Oufwmeg || The sum of the probabilties is 1 : : (vl he Wo%lm dbserto ) I
Blie 2 0l :| The tabke shows the probability of sekecting a type of chocolate 1 /l, I l l I I I
| 20 |: Dark Milk White Il There are 2 : - - ' t :
ere are D possible outcomes
[e5 Use the relative probabilty to find the expected autcome for | 015 035 [T prkand 2 POSSI
reentt there are. 100 sekclions I Il elow balk, s0 So 5 ntervas on the scae, each |
I 9 I Piwhite chocolate) - |— 015 — 035 I . nterval vabe s & |
| Relative frequency x Number of times || - 05 they have the p |
|_ o _03x100=30 | o_ | [ same probabilty b

Theoretical The more triaks that are

probubily What we expect to happen complted the closer

I
I
tal probabitt
: Experimental | What dctualy happens when we wea{mephzoggcj o
robabilt try it out
[P Y probabilty become.
I
I

The probabilty becomes more accurate with more. triak.

Frequency trees and two-
way tabs can show the
same. information

I
| F&@m@ q @o?
| 60 people vsited the zoo one Saturday mormir ) S

26 of them were aduts 13 of the adut's

favourite anmal was an elephant 24 of the

chidren's favourte anmal was an elphant The total cobmns on two-
way tables show the

possibe denominators

|
I | Two-way table
|

|
I
I
I
I
I
|
I

L Theoretical probabiity is proportional | : Odt | Chd | Totd Plaut) - 22 I

e s e —————————— |

- Elephant 13 24 37

I Samgk’, SPACE The possble otcomes from roling g dce I PChid vith WOU’MH I

| , || ] oter 3 0 23 orirl as eptonl) -2 |

I I

| £ 8 1{2]13]|4[5]6 PlEwen = 3 :I o A6 3]0 :

35S nomber and - T,
: % 2 Ho| M [ 20 | 38 | 4H [ OH | eH taks) 2 1 : Venn diagyam |
poE (Ll farfar]ser]or]er :I ] et :
=

e e - I ) @ @ [

| lndependent e\/ents : : nset A OND set B inset A OR set B nset A NOT in set A :

: The outcome of two events happening The P(AandB) (1 P(ANnB) P(AUB) P (4) P (4) |

| outcorme of the fist event has no bearng on the P (4)x P (B) | === ——————T———T—T—7

outcome of the other = X I
| Tree doyam for independert evert : | TDelge,ndept d@\l@g\tts ‘ The outcome of the first event has an impact on the ‘ :
: Ksobel has a bag with 3 blue counters and 2 yelow She picks a counter and replaces it before the second pick | | (eet ldgrom 10r dependen second event |
even
| Because ey are ywmd the second pek s the s probobity A | I 0 sock drawer has 5 black and 4 white socks, Jamie picks 2 socks from the drawer |
I o 53”8 " =F (BB) EXE - % w I : e 5 } =P (BB) 5 3 32 ] NOTE: ds “socks” are removed I
" 8 T ol
| g - < 8 I I E Q (;rom the draiwer the number I
3.2_6 = 4 - 5 4 _ 20 = ftems i that drawer s aso

| Yelbw =P(BY) 5725 | : I 2 } 8 D=pP@EW ;=5 < redced - the :

| _ 23_ 6 r g . r o denominator is alo

| 2 =POB) 5=% s | I 4 5 } P (WB) 4520 %’ reduced for the second |

5 (Ve ] £ | | 9 B T c pek I
| 2.2 _ 4 ) =
- i s | o 3 3 _ =
| Aot of 5 are uelow (Yebou ] =P(XY) 575725 | I_O white sock has been removed g ﬁ P(WW) 5 —x 8 72 |




YEAR 10F — SPRING

N19 - ROUNDING AND ESTIMATING

Round to decimal places — M43
Round to significart figures — MA94 (integers), MI3 1 (decimak)
Estimate answers to cakulations — M&78
Use of a calculator = U161 (standard form), U349 (percentages), UA16 (fractions)
Error intervas (including truncation) (E) - U657, U301 U108

What do | need to be. abke. to do? : | Significant figure — The digits in a number that carry mearing contributing to its precision (starting from the I

I first non-zero digt) I

I Step |Round to decimal places : | Rounding — Reducing the digits in g rumber whie keeping its value close to the origingl |
| Step & Round to signficant figures | : QOpproximation — O value or quartity that is nearly but not. exactly correct |
| Step 3 Estimate answers to cakulations N Estimate — O rough calculation of the value, number, or quartity h@ﬂ()( dS |
| Step 4 Use of a calculator I Error interval — O range. within which a number les after rounding :
Step 5 Error rtervak (ehing trurcation) | Upper bound — The highest possible value in an error interval maox |
I Lower bound — The lowest possible vale in an error interval oxoa
______________ | |_Occuracy — How close a measured or %(ciatleg value s to the true valve *oao
Using o Calculator |1 Roundng 246192 |

Check Mode — Moke sure t's in Degrees and Maths/Comp mode. g || 446192 to dp) -Is ths doser to 246 or 247 v |
Brackets — Use them to keep the correct order of operations |I 247 This shows the rumber s closer to |
Negatives — Use the (=) key for negative numbers |: o 246 |
Squares/Roots — Use X2 for squares and /x for roots II %?%%ﬂ‘” a0 |
Fractions — Use the fraction button to enter and simplfy :| 37 too‘ S‘mﬁﬁf f@gf\gio ( SF: Round to the first ] :
Standard Form — Use the EXP or x10%* button R I| 3710 | significant figure is 4 nonzero numbey I

QNS — Reuse your lost answer with the ONS key TR | signficart figre §s 04 |
__________________________ e

| Round to decimal places

To Idp" — to one number dfter the decimal
To 2dp” — to two numbers dfter the decimal

| A.460192 o [dp) - s this closer to 24 or 25

24 t O

after the decimal point I
|| 42+67 =~4+7 = Il Thsisan overestimate because the 6.7 wos

24 6192 This shows :| \ rourded Lp more
- W the number || The equdl sign changes to show it is an estimation
‘ schserto |
25 This s an underestimate because both

2.46/192

I

I

I

I I| Al4x3.1 ~20x3 =060 values were rounded down

| A46192 tto dp) - s this coser o 246 or 247 v\ Ths shons the |

| I - - number is | It is good to check all cakeulations with an estimate in al aspects of

I 247 closer to 446 |: maiths — it helps you identify cakulation errors

- - -

R

I Limits of accuracy !

| O width w has been truncated to ©4cm correct to dp |

: Q Width w hag been rounded to @40m Cor'/ecr- to Idp 63 631 632 633 634 635 636 637 638 630 64| 641 642 643 644 645 646 647 648 649 65 :

I B‘E 6:3 6:2 5133 5:34 6}35 B:Aé §?7 B;B 6:59 G:J B}M 6:02 ﬁ?l E:A :65 i}Aﬂ ﬂ:ﬂ 6:& 6:09 E‘S I : : : : } : : } : : : : 1 : : 1 : { I I

| < < _ > > > > < > |

| <635 the vaes Error interval > 6.45 the vales < 6.4 the vales would Evorintend > |

| woud round {0 63 Wwould round to 65 turcate to 63 = 6.5 the vales would truncate to 65 |

| |

| The error interval 635< w <645 Ony vale within these Imits would truncate to |

I b4 w <065 64 to ldp |

: Ony value within these limits would round to 64 to Idp |
|

r—-—-—r—--=---"--"""F""""-"""F"""F"""""""""-"""F""-"-""-—F-""-"-"-"-""F"""F"" """ """ 1
Solve. problems with estimation

Estimating a Sum

Question: Estimate the total cost of items costing £985,

£320, and £7.60

Round £985 — £10
Round £320 — £3
Round £760 — £8
Estimated total = 10+ 3 + 8 = £21

Estimating Per Person Cost

Question: O group meal costs £ 18765, shared between 9 people. Estimate the
cost per person

Solution:
Round £18765 — £200
Round 4 — 10 (@isclose to 10, sot's a good enough estimate, athough it shoud be. i5f)

A00-10-£20



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



YEAR 10F — SPRING

M\ what do | need to be. abke to do?

I
Step | Name 2-D and 3-D shapes :
Step 2 Perimeter of a 2-D shape I
Step 3 Oreai of a 2-D shape |
Step 4 Orea of a compound shape. |
Step 5 Recognise and label parts of a circl :
I
|
|
|
|

Step 6 Circumference of a circle
Step 7 Orea of a circle

I
I
I
|
|
|
I
I
I
: Step 8 Volume of a prism
|

Name 2-D and 3-D shapes — MA76 (D), M767 (3D) Perimeter of a 2-D
shape — M635, M6A0 Oreai of a A-D shape — M390 (rectangles), M6 10
(triangles), M2a1 (paralelograms), M705 (trapeziums) Orea of a compound shape. —
M269, MA%6 Recogise. and label parts of a circle = M3%D
Circumference of a circle — M169 Orea of a circle — M3
Volume of a prism — M722 Nets — M 18 Surface. area of a prism — MoG |

AD: two dimensions to the shape eg length and width

3D: three dimensions to the shape e g length, width and height

Vertex: a point where two or more Ines segments meet

Edge a Ine on the boundary joining two vertex

Face: a flat surface on a soid object

Cross-section: a view inside a solid shape made by cutting through it

Plan: o draning of something when draiwn from above. (Sometimes birds eye view)

Step 4 Nels Perspective: a way to gve ilustration of a 3D shape when drawn on a flat surface
| Step 10 Surface area of aprsm _ _ _ 1|
T I -
Name 2D & 3D shapes Recoarise prisms
I D MPC I| e p 0 sold object with two iderttical ends
I I
| ‘ D <:> |I and flat sides
I
| . - A . . ‘ I A‘ AW
| Girce Square Rectangk Triangke Chombus Trapezim Paralelogram Fexagon || - SRR
: pr— :| The cross section wil also be identical
| to the end faces
| é @ @ & f
| T. angoe . Saure based || Q cylinder although with very simiar properties does not
| Core Cubnder Sphere (ube Prigm Te fdnedon MPJmmxd :l have flat. faces so is not categorised as a prism
L e e
gy g ey gy S g gl g ey ey gy S gy fpliplieySptyeysdpsy el
| Nets of cuboids : : | Sketch and recosrise nets :
| Do the /\
y have the same I
I Visudlise the foldin I number of faces? o
| of the et ’ : I I 7 4 :
| 4cm Wl it make the I L \where do the edges WV
I I
| cuboid with all sides | J— Yy Jon? —— |
| touching | — S
| | Ore the shapes of the - |
| I I e . faces correct?
| I | ./ I
e —————— — — — — — — — ——— — — — — — — — J e o s — — — — — — — — — — — — — — — — — — — — J
r---—-----"""""""""{" "¢/ .. ;- —"——d— =
| Plang and elev at‘ong |1 Sur'fme AreQA Sketching rets first hels you visudse dl the sides : I vomg Volume is the 3D space it takes up — ako :
| |1 that wil form the overal surface area | T known as capacity  using liquids to il the
I @ 7 o | space
| D ! ‘ ‘ Ses . § I I 1 Counting cubes I
I . i | I [ Front and 2x 7 % I : - L1 Some. 3D shape. volumes can be |
I o side plan 3D Shape |l ‘ | bock X il I T cabubted by counting the number of I
| |1 For cubes and Rx7 g | I cubes that fit inside the shape |
I The d\rzcilon you a{: c{om;denr&@ t:e shape from [ BUE::SZ n@suofwena;'so L7 Topad Px6| & | | |
|________€iiﬂ£_€€__€_j)ﬂ__0\ﬁ__§l__€\iiﬁ________l | foce and doubk t Botom 12x 6 ] & : : [ Cubes/ Cuboids = base x width x height J :
I
|afea of AD shapes | o i <hapes ot ol e ces | : Remerber mulipleation is commutative I
| | are. the same, so cakulate the | |
| Rectonge | Triongke | vy Il I
| Basexteht | | | | xBasexPepenceubr beight Lo —— — — — — — : Cross section I
| r _ el | I
I /"ﬁu : | SUffOCe area Gulindefg Tre area of the circle I | |
| Paraklogram/ Rorbus I : — rocis? I : |
Base x Perpendeubar heignt ‘ =3 fz;
: xrerpen d] I I ircumference The width of this face is the I I G \ Prisms and Cgmfs :
44— 0SS seclion - N .
| Orea of a trapeziom Orea of a circle : I sar;r\exaz];ﬁigc L;m;zg{ﬁe : I ored oross sectonx e |
| a+b)xh . 1T X radivs? | | | I Helght can ako be described as depth |
I a, . | : | I—_—_—_—_—_—_—_—_—_—_—_—_—_—_'.'I
| ﬁ Iy [ 2150 B0 = e CERAT S ] | : Oreds — square onts— Greas and volumes can be. |
I ” I | I | Volmes — cube units eftintemsofpim |
L - _ - -



-
Y HA‘ R \ 0 F . SPR l N G v : 2 Ouerages and range ~ U326, U456, UAG0, UAY| Overages from an ungrouped frequency :
v | g table — U269 Mean from a grouped frequency table — U877 Ouerages from a grouped |
s - INTERPR 4 HND : 'Q~ | X frequency table — U877 Use data to compare distributions (E) — U507 I
) @f | :’% Types of data — U322 Samplng — U162 Scatter graphs - U199, U277 [
REPRESENT DATA iCRAW: HA: Interpolation and extrapolation (E) - UA77 :
: What do [ need to be abke to do? : | Data - Information colected for analysis; can be quaitative. (words) or quarntitative (umbers) roxn |
Step | Querages and range I : Outlier — O value that is much higher or lower than the rest of the data %Dao :
|Step 2 Qverages from an ungrouped frequency table N Error — O mistake in data colection or recording |
|Step 3 Mean from a grouped frequency table [ | Mean - The average, found by adding all values and diiding by the number of values I
IStep 4 Querages from a grouped frequercy table 1| Median — The midde value when datai s in order |
IStep 5 Use data to compare dtributions (E) I'l Mode — The most frequent valve in a datai set h@yior’ds I
|Step 6 Types of data : | Range - The difference between the. hignest and lowest vaives |
IStep 7 Sampling | : Frequency Table — O table showing how often each vale or group of values occurs :
|Step 8 Scatter graphs N Grouped Data — Data that is organized into intervals or classes |
| Step 9 hterpolation and extrapolation (E) | | Distribution — The way data s spread out, often compared using averages and range I
P ———— [~ ————————————== 1
: Draw and interpret a scatter araph L1 | | Linear Correlation |
—~ - x
I Age of Car (Years) /2\ 4 [3 8 | 10 § = : x : : é L X g% X R § X N :
| Value of Car (£s) 7504 6250 | 4000 | 3500 | 2500 ® & ] | % X 2% it % i |
L y o © X 8
le Ts ot may ot be gven ;n Size order g E ] i | Number of applos (gt g of oo "l o il |
l. The data forms information pairs for the scatter graph g mEE } ! ! | | Postive Correlation Neggiive Correlation No Correlgtion |
I+ Not dl daiai has a relationship o Ageofcarprears) - 0 || I
I L | Os ore variable Os one variabe There is no |
| This scatter graph show as X | incredses so increases the relationship
| the age Osz oar increases the The axs shoutl it al e vabes 1 1 does the other other variabke betweenthe to | |
The Ink between the data can vake decreases on and be equall spread ot |1 variable decredses variables |
I be explaned verbaly |1 |
r-r—-———>"~—~~—~ - - v - - - - - - - - - - - - T T ===
I The line. of best fit |: Using a line of best fit Extrapolation is where we use. our

I The Line of best fit is used to make estimates

about the information in your scatter graph

Amount of
sunshine

Things to know:

e Thelne of best fit DOES NOT need to
0 through the origin (The. ponnt the
axes cross)

There should be approximately the

Height of plant

tt &5 only an estimate
because the ine i

Find the sum of the data (add the valve:

0 megsure of average to find the central tendercy. ..

a typieal vale that represents the
24,8418

The Mode (The modal vaive)

This is the number OR the item
that occurs the most (it does
not have 1o be numerical)

The Median

The value in the certer (in the
midde) of the data

24,8418

For Grouped Data

datai

| point

percentage of 45

same number of points dbove and designed to be an dverage
below the Ine.(t may not go through representation of the data
any porrts)
The ne extends dcross the whole ;
gaoh s aways a straight ine.
Qerdges from lists
The Mean

55

Dwide the overall total by how many

pieces of data you have

5 +5

24,8418

This can stil be easier if it the
ddta is ordered first

Put the data in order
Find the. vale in the middle

Median = 8

Mean = ||

Mode = 8

4,88 124
4,808 124

NOTE: If there is no single midde
vale find the mean of the two
numbers ft

The modal group — which group has the highest frequercy

Interpolation is using the ine of best
fit to estimate valves inside. our data

I I eg 40 hours revising predcts a

Percentage on trumpet exam

20
Time spent practising (hours})

40 60 80

Overaces from a table

Non-grouped data

Ine of best fit to predict information
outside of our data

**This is not alays useful — in ths
example you cannot score more
that 1007 So revssing for longer
can not be estimated™*

This point is an “outlier”
it is an outller because it doesn't fit
this model and stands apart from

Overal Frequency

20

Number of Sibings 0 | 2 /

Frequency 6 8 6

Subtotal 0 8 12 Total number of

\ sbings 20
The data in a Ist 000,000, LLLLLLLIARAA22A
Mean: total number of sbings _ |
Total frequency

Grouped data
Md Point MP x Freq, Frequency: 9
x
FreqLEnq-
d;:gh[[gi’ﬁ 1 © 40 Overal Total
=
- H6H
50<x=<60 3 %) 5
mEERL e 325 Mear: 6.8

The data in a st 45, 55, 55, 55, ©5, 65, 65, 65, 65

|
|
|
|
|
|
|
|
|
|
|
Overal :
|
|
|
|
|
|
|
|
|



Quadratic graphs — U989, Uo7
Intercepts and roots of quadratic graphs (E) — U0
Cubic graphs — U480
Opproximate. soltions to equations sing graphs (E) - U168

| What ol reedtobe abfodo? | | soxo |
I I I - » . A XOAO I
| Step | Quadalic grapts : | Ouadra_tp. a curved graph with the htghest power being 2 Square power :
: Step 2 Intercepts and roots of | : |nea_.,uahtg. makes» G non ‘eq,uai»c»ompanson between two numbers |
| auadratic grapts (E) || Reciprocal a reciprocal s 1 duided by the number |
: Step 3 Cubic graphs : : Cubic: a curved graph with the hignest power being 3. Cubic power :
| Step 4 Opproximate soltors o 1 Origin: the. coordinate (0, 0) |
: equations using graphs (E) : : Parabola: . 0" shaped curve. that has mirror symmetry :
Quadratic Graphs

Substitute the x values into the equation of your Ine to find the y coordindtes

[ y=x2+4x+3 | A )
61 X —4 f—3\ -2 | -1 0 1
/ i 3 \oJ -1/ 0 3 8
ff x2is the highest power in your equation then 2 Intersection with Y \

A,
ou have a quadratic araph the y axs —
’ | Coordnate pairs for plotting (—3, 0)

It will have a parabola shape

4 \2/ Plot all of the coordinate pairs and join the points with a curve (freehand)

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

0 quadratic araph will always be in the shape of a Ol Line of symmelry

I
parabola | x=-1 Examples :
y=x%+2x—8 |
Q gquadralic equation can be |
solved from its graph I
The roots of the graph tel us the
z possible solutions for the equation
There can be | root, A rocts or no
roots for a quadratic equation
This i dependant on how many
limes the araph crosses the x axis

y =x*

The roots of a quadratic graph are where the graph |l Rools x = —4

. — Interpreting
crosses the xaxis The roots are the soltions to the Il N7 =2
gintercepl - —8 m

equation I:
I ————— i e
: Interpret other graphs Reciprocal Graphs Exponential Graphs
| Cube Graphs )
|[ y=x34+2x2-2x+1 ] y=5

If x3is the highest power in your equation
then you have. a cubic araph

/

Reciprocal graphs rever touch T 7 1
the y axis \ I

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

Exporential
graphs have a
£ ¥ power of x




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



Ongles around a point, on a straight Ine and vertically opposite — U390, U655, U730

Onges in a triange — U628 Ongles in a quadridteral — U732
Exterior angles of a polygon — U427 Interior angles of a polygon — U427
Solve. problems with angles in polygons (E) — U427, U387
Otterngte and corresponding angles — U826

| What do | need to be able to do? — . Dtede, ortespondng and corterir anges - U826 Prove geametr fcls ) - U471
Step | Ongles around a point, on a straight ine and =~~~ — —— |
Ivert\callg opposite Il ﬁg( MO{ dg Aox0 |
|Step 2 Ongles in a triangle Il _ oxo
Step 3 0ned idteral 1 Parallel: Straight Ines that never meet xDao |
:Step ; Ent@es ina ~|q,ua ?a erc(« Il Onge: Tre figure. formed by two straight Ines meeting (measured in degrees) |
I £p % LXLeror anges of a polgon I Transversat Q1 ine that cuts across two or more other (normaly paralel) Ines I
Step 5 Interior angles of a polygon _
| I Isosceles: Two equal size Ines and equal size. andgles (in a triangle or trapezium) |
Step 6 Sole probiems vith anges n poligors (E) [l Polygon: O 2D shape. made with straight nes I
Step 7 Oltemate and correspondng anges I Sum: Ocdition (total of al the interior angles added together) |
|Step 8 Giternate, correspondng and co-nterior andesl| py 5 polygon: Ol the sides have. equal length; dl the interior angles have equal size. |
|Step QProve geomelric facts (E) IL I
_____________________________________________ J
I'__._________. ____________________________________ 1
I Basic m@l@ rules and notation %h; ‘Z}ie:e';,xmrgd&i i;&%ﬁqﬁ: m@kl: m St remember to bok for anges on - nes OF and BE are transversaks |
8 straight Ines, around a pont and (ines that brect the paralel nes) |
I ¢ Ocute Ongles Right Ongles s = || __ vertically opposttel |
: \\ 0°< angle. <40° a0° sc | I |
' Ongee Notation: three ktters ABC |
| + Obtuse This is the angle at B = 113 ° : | Corrésp(z{\d\ﬂ@ Ofiiemite ?p g(l;cs I
| > ange <180° Right angle. notation Line Notation: two ktters EC I 2% t? orten - o en'\ ene ’bg |
| o The Ine that Jons £ 1o G | « et led.bg their their “Z shape” in I
|| F shape’ in position |
I N Refiex Straioht Line Vertically opposte andes | poston |
/N isoeeonge <3000 180° Equd 1 |
| / N - Qingkes around a point [l |
| 360° |
Otemate/ Corresponding angles Co-interior andles
Because afternate angles are A B Because co-interior anges have
& equdl the highlghted angles are XX 70° a sum of 180° the highighted
the same size ange s 110°
G

Becase corresponding angles
are equal the highlgrted QYW Os anges on a Ine add up to 180° co-nterior angles can akso be
are the same size cakulated from applying atternate/ corresponding rukes first

R e b 4 ____________I _________ a
| - : 11 Sum of exterior angles l
| Pr operties of Quadrilaterals Poraleboaram (! Z Exterior angles all add up to 360° |
I Square, Oppostte sides are pardle! | | I
| Oll sides equal size Oppostte anges are equal | | I
| 0l angles 90° Co-nterior anges | | Using exterior angles |
| Oppostte sides are paralel _— | | Exterior Onde |
| Rectanale / | One pair of parclel nes ¥ & teror angl + Exterior angle = straight ine = 180° I
| Ol angles 90° < <« | : -4 Exterior angle = 180 — 165 = 15° I
| Opposite sides are paralel - fite | | Exterior Os ides = 360° = exteri |
I > No paralel nes | | Ore the ange formed from —nterior Ongl NumbNeUrmgfersgegsldeiﬁﬁ()@O - %(t - S(g{gndeggb |
| Rhombis ; o« Equal rhs on top sies | | the straight-ine extension I
|/ I at the side of the shape
| b Ollsides equal size Equal lengths on bottom sides | I
I S Opposite angles are equal One pair of equal angles I | |
|_ ______________________________________ o d
______________________ |
: Sum of inferior angles fumber of sdes — 2)x 180 .: | Missing angles n reauar poligons |
nterior Gngles | I
I

| ;2;@?”@\@3 enclosed by the Sm of the interior andes - (5 — ) x 180 :: Exterior angle = 360 + 8 = 45° :
| ' « 1 Interior angle = (8-2) x 180 = 6 x 180 = 135° |

I This shape can be made from | 8 g
I three trianges | |
I Edch trongk has 10° 1 I
| 1 Exterior angles in regular polygons = 360° =+ number of sides I
This is an irregular polygon Sum of the interior angles = 3 x 180 | | I
: —the S\?fes ond angkes are = H40° I I Interior angles in requiar polygons = (number of sides — 2)_x 180 |
| diferent siees | Remember this is all of the interior angles added together | L rumber of sides I
_____________________ -




data The midde of each group

e temperature at 930dm 15 5°C

YEAR 10F — SUMMER Iy, Prlograms = Mead |
: £ Line and bar charts — M140 (ine), M460 (par), M738 (interpreting bar charts) I
I E Dual and composite bar charts — UD57 |
S() - GR f\ PHS f\ND I E_ Draw pie charts — UD0G Interpret pie charts — U172 |
Dl A ; R AMS | @ Time-series graphs — UD90 Frequency polygons — U840 I
_____________ e L Seroned dogans - U200 (gl V01 nterprelng) j
: b o needtobe b foor | 1 BN S
I Step |Petogans | : ldo(%: 8 charth using pictures or symbols to represent data, with each symbol standing for a set number :
Bar graph with bars to show data values; longer bars mean higher valves
Step 2 Line and bar charts : : Line Graph — O graph showing data points connected by Ines to display changes over time I
| Step 3 Dudl and compostte. bar charts | o Pie Chart — O circular chart dvided into sectors, each showing a part of the whole in percentages :
| Step 4 Draw pe charts ¥ X Oxis — The horizontal or vertical lines on a graph used to plot data I
| Step 5| | | Frequency — How often a valve or category dppears in a data set
nterpret pe charts | |
Stgp ot Iﬁ p ht I Dual Bar Chart — O chart showing two sets of daita side-by-side for easy comparison |
| Sep b Tme-series graprs I Time-Series Graph — O graph that shows how data changes over regular time intervals I
| Step 7 Frequency polygons | I Frequercy Polygon — O ine graph that joins midpoints of class intervals to show data distribution oaoxl
| Step § Stem-and-eof diagrams || Stem-and-Leaf Diagram — O way to organize rumbers by spitting them into ‘stems” and eaves’ soxal
|___________________________| | Sector — O slce of a pie chart represerting a part of the total xaaol
e e o st
| Stem and leaf {O way to represent data and use to find averages } 1 Time'SCneS |
| This stem and leaf digram shows the age. of people in a e at the | | This tme-series graph shows the total number of car saes in £1000 over time I
| Supermarket I I I
| 017 o o 114 1 ;z: A Look for general trends in the data Some data shows |
| i AP [l ” 7 | a clar ncrease o a clar decrease over time |
I ] ! N I
: § (1) ’ Stem and eaf dagrams T AT == |
Must include a key to explain what it represents | | a 301 ¥ |
| The information in the diggram shoukd be ordered | I 20— Readings in-between points are estimates (on the |
I | | 10 dotted lines) You can use them to make assumptions I
| Back to back stem and leaf didarams [l LI I S N S, I
I lan el ar  Apr May Jun
Girls Boys I I I
, L
| 7.5.5,5‘:: :: 3,8.9 15 | 3, L T T T 1
| et O W : | Draw and interpret Pie Charts There were €0 people asked n this survey |
9.8,7,6,6,4,2,1,1,0,0| 17 |0,2,3,6,6,7.7 I [ Typeotpet | [ ca mster (Total freq}uencg)
: N | | Coromo | ER { Fom } «— o :
ivle metho
| Back to back stem and kaf dayams : : 3239 ot of 60 0s 60 goes nto 360 — © tmes !
| Olow comparisons of simiar groups ¥ 60 out of 60 pecple hod g dog _ Each frequency can be multipled by 6 to find the I
L Ollow representations of two sets of data ¥ \ ’ T \ degyees (proportion of 360) I
_::::::::::::: ————— = This fraction of the 360 degrees [ poo) :
————— tsd o oMo e Larts
| Muttiple. Bar Compares muttipk. grovps of data 1 s . Use a prolraetor convang Ce Cris I
Il 32 X360~ e to dran You NEED the overall frequency
| chart tey/ Cobour code for 60 P I
I . Loin @ separate groups of I L _ s s 117 [0 ke ry conpurtrs I
I< ) versge lemperatues Mmm‘ { I —k— kA — 55— a3 — R —R—R—0—h—3—
- gf i%beue docs nformation | : Pictograms, bar and line charts 8ar Chatt Represents quortitative data I
axes
| - Comparable g ™ | | Petoaram Line Chart I
| bars Tu ' I Language e ‘ \ I
| drann next to each ; £ I : Fecn |OOO( E.]J‘ ﬂ i | [ ; Z I
| other o Gap between : | z:d} QOO0 sl I | | :
I dfferent ' ! e ’
| 1\ categores of datai | mm@ - Gaps between the bars : I
oo ———T————=—= ! - i
S=================== 11 - Need o emerber a ey g\Cear\g labeled aes GWS beleen the s :
| Freque,mu PO|U0}OH [ | - Viudly able to identfy mode - Scak. for he s - Uearly bbeled aves |
| - iaéh prt s el | | - Title for the bar chart - Sceale for the axes |
e Frequency m mid point for the -D _
I d:{ihic ; / aroup 1t represents | :::::::::::m:fdi_ba_ia::::::D_ECLit@:DOlt:a::_ 4
| focres] 5 | & r | Draw ard interpret e araphs e |
| B0<x <70 5 % | I I
¥ Each port s ted | - ’ I
| We do not know from grouped 4 with a' stmc@iqn;cee I | - Commonly used {0 short chanang over tme g |
| ot nhere eoch vobe & phee | | The poirts are. the recorded information £ %]
| so have to se an estimate for 0 %0 e 7 Weight (9) I : and the Ines Jon the ponts =S :
| cakuiations K I I Line graphs do not need to start from 0 1 |
I [V“D PO‘NTS The data about I
weight starts at Mi-port | [ I I
| Mid-points are used as 40 So the. o Start pont + End pont | More than one piece of data can be plotted B S |
: estimated vabes for grouped con <ot ot 40 2 : | on the same graph to compare data ft is possibe to make estimates from th{c ne. |
I |
J


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

Understand and represent vectors — Ub32 I
Vector notation — U632 Trarslate by a vector — U196 :
Vectors muttipled by a scalar — UD64 |

Oad vectors — U403 Odd and subtract vectors — U403 |
Solve problems with vectors (E) = U7 8l :

e e o — — — — — — — — — — — — — — — — — — — — — — — — —

Y =N SV
| What do [ needto be abkto do? || 20x5 |
| | : XxOAO :
| Step | Understand and represent vectors |+ Direction: the e our course. something is goin

i [ 9§ 90N |
: Step & Vector notation |1 Magnitue: the magniude of a vector is s ength I
| Step 3 Translate by  vector | : Scalar: a single. number used to represent the mutipler when working with vectors :
| Step 4 Vectors mullpled by a scalar | Gobmn vector: a matrix of one cobmn describing the movement. from ai point |
: Step 5 Oad vectors : | Resultant: the vector that is the sum of two or more other vectors I
i Step 6 (dd and sublract vectors || Paralel straght Ines that never meet |
| Step 7 Solve problems with vectors (E) | I |
______________ e e e e e e ]
"~ . ., - - - - - === 1
| Understand and r eprt esent vectors [ Vectors show both direction and maenitude } |
: Column vectors have been seen in translations :
| to describe the movement of one image onto The arrow is pointing in the direction from The drection s mportant to ||
| another starting poirt to end point of the vector correctly write the vector |
| Movement diong |
| the x-as —> 4 The magnitude s the kength of the vector The magritude staus the |1

_ 3) - (This is calculated vsing Pythagoras theorem and | same even i the did,on |
tr:‘ovement along forming a right-angled triangle with auxilary nes) changes |
| e Y-GS I
: Understand and represertt vectors I : Vectors muttiplied by a scalar |
I Vector notation DE s another I I I
| way 1o represert. the vector | I [ Paralel vectors are scalar muttiples of each other ] |
I g Joining the point D to the point E : I :
| — /=3 (1 b-2 xc=2c
- |
| D DE (—1) | | Muttiply € by 2 this becomes b. I
: / The. arfon ko necates the. | : The two Ines are paralel |
| E drection from point D to point E : | b |
I (1 a--1xc=-c :
: Vectors can afso be written in bold lower _ (1) | : a The vectors a and ¢ are ako |
case so g represerts the vector 2 | a paralel O neggtive scalar cavses |
I | I the vector to reverse drrection |
—_—_—————— e e e e e — — — ————— — I
| Oddtion of vectors i b2 a2 |
r 1 meme GGG T
I 8- () BC-(2,) I: 2 —4 % I
| _
| N T |
| 1 —4 T 1
| | Oddition and subtraction of vectors |
| —(3+2 I 5 0 |
: B (1+—4> H “’(1) b'(4) :
a
| A ¢ = ( 5 ) I |
| —\_3 I / (5T “0y_ (5]
| :I b at(=h) (1+ —4) (—4):
: C Look how this addition | : |
| compares to the vector AC || a+(=h) [
I i I =a-b>b |
: Tre resulart : : The resutant s @ — b because the :
— — — (5 vector is in the opposte direction to b
: AB +BC = AC= (_3) H which needs a scalar of -1 :
N |



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



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

Factors, muttiples and primes — U2 1|, U236, U7D | :

Prime factorisation - U739 |

HCF and LCM - U250 I

Square and cube numbers — U85 | (roots and powers), U299 (estimating roots and powiers)!
Powers and roots - U&D | :

What do I need to be abe to do? |1 Feywords
| Factor: numbers e muttiply together to make another number x0

Multipk: the resutt of muttipling a number by an integer
| HCF: highest common factor The biggest factor that numbers share
| LCM: lowest common muttiple. The first muttiple numbers share.
| Commtative: an operation is commutative if changing the order does ot change the resuft

|

|

|

Step | Factors, muttivles and primes :
|

|

|

| Base: The. number that gets muttipled by a power |
|

|

|

|

i

I
Step & Prime factorisation :
Step 3 HCF and LOM |
Step 4 Square and cube numbers :

I

Step 5 Powers and roots '

| Power: The exponent — or the number that tells you how many times to use the number in muttivlcation
I Exponent: The power — or the number that tels you how many times to vse the number in multipleation
|| Indices: The power or the exporent

Ol three prme. factor trees repra:er. the. same. decomposiiion

30-2x 3x 5 Miltipleation of prme factors

Lsing prime. factors for predelions

@ o .
/
’ ! @ N LoM - 90

eqgB0  20xd Adx3x5xd
B0 20x5 JAx3x5x5

L I Ne_%tlve 0 valve below zero. Coefficient: The number used to muttiply a variable

|~ T T T T T T T oo o
| Multiples  The “times tabke” of g gven number I Factors 1 P rime. numbers I
| | | ® e e e e O can hep represent foctors ® @@ 0000000 || o Integer |
| Olithe numbers in this Ists below are muttiles of 3 || s0ooe 0x lor 15 10 [+ Onhas 2 factors |
: [ 36912 b... J [ 3x, bx, Ix ... J :| xdor dxd e S [le and itsef The first prime rumber :

number itself is
I This list continves and doesn't K : Factors and expressions g factor | | The only even prime. number |
d
I ; X could take any vabe and I | Factors of 6x | | Leam or how-to quick recal. . |
| Non example of a muttipe as the varidble is a mutipe of || ox x| 00 6xx 6, x, | bx, 2x, 3, 3x, 2 || |
3 the answer wil ako be a
: 45belscnot atmulgple ‘o; 3 mpk”gwo - - ] ::[ 2357,111317, 19 23 24... ]:
ause.
| sete X '\Notamnte@er || i|‘3xx2 || [
b o e e o  — ——— — — H———— e e e = e
————————————————————— ] me the HCFandLCM |
Product of prime factors .
M.ﬂépi:rfhg’! : HCF — Hishest common factor LOM — Lowest common mutipte :
FarT-nho P N

ms | HFollBad30 | | LOMoflBand 30 | |

L ) |

| 12,3,6)9, 18 18 36,54, 7270 ,

. 130 ] 1235010530 30,6090 |

| The first time their I

| G s the biggest factor HCF = 6 multives match LCM - 90 |

| theyshare |

I |

I |
I |
I |
I I
I I
I |

EJE@ 34 @ébi

Sa_uare adcbermbers || - - === ==—==—===—===== SE ===
IS e 1445 1| Zero and negative indices :I POWC(S of powers | H|o,he,( powers and roots :
e P I L7 I
IM gen || I a\b _ ab |I . < n—power]
i L e i
| Cube numbers I I 3y4 3 3 % 23 % 23 I mumpl'etd%l
| b I a’ 6 6 I (2 ) =27 X 27 X2° X2 II x — the base =
I ygareq o.M |=at+ad | ‘ ' ' [ !
| = a || The same base and power is repedted Use the addition | | |
| g | ﬁ :__::g” té\vxdﬁedt?g I I for indces 1 S— thl
itsef = 6-6 — 0 — | nding the 1

|Qdd'|t'|on/ Sbtracton || arr=a=1 :I (23)* = 212%—— NOTCE the dfference H T ot e |
| Laws I Negative ndices do not |: |

| (2x3)4 = 2x3 X 2x3 X 2x3 X 2x3 I| Other mental stratedies for square roots

|
[ Qa m X a n= a m+n ]I v d /— TANAA
! I,z — Looking dt the sequence I The addition law appies ONLY to the powers |I \/G 9000 * V10000
I [ A= g0 =gmen Iil -, }can hep to understand | The integers stil need to be muttipled | =9x100
[2°=1 negative powers || (2x3)4 = 16x12 | - 900

indicate neggtive solution ||




YEAR 10F — SUMMER

616 - PYTHAGORRS" THEOREM
AND TRIGONOMETRY

| What do | need to be able to do?

I Step | Pythagoras” theorem (find the hypotenuse)

| Step 2 Puthagoras” theorem (find any side)

Step 3 ldentify hypotenuse, opposite. and adiacent sides

Step 4 Ratios in right-angled triangles

| Step 5 Use the tangent ratio to find an unknown side length

| Step 6 Use the sine and cosine ratio o find dn urknown side kength
| Step 7 Use trigonometric ratios to find an unknown side length

| Step 8 Use trigonometric ratios to find an unknown angle

Step 4 Exact trigonometric vatves ()

e |

When the angle is the same
the rattio of sides a and b wil
ako remain the same

Puthagoras” theorem (find the hypotenuse) — U385 Pythagoras” theorem (find any side) - U828 I
ldentify hypotenuse, opposite and adiacent sides — UA83 Ratios in right-angled triangles — U605
Use the tangent ratio to find an unknown side length — U283
Use the sine and cosire ratio to find an unknown side length — U283

I
I
I
I
Use trigonometric ratios to find an unknown side length — U283 I
I

Use trigonometric ratios to find an unknown angle — U545 Exact trigonometric values (E) — U62 7_'
___________________________ ]
OAOX
freywords oxna
XOAO

Enlarge. to make a shape bigger (or smaller) by a guen muttiplier (scate factor)

Scale Factor: the mutiplier of enlargemert

Constant: a valve. that remins the same

Cosire ratio: the ratio of the kngth of the adiacent side to that of the hypotenuse. The
sine of the complement

Sine ratio: the ratio of the length of the opposite side to that of the hypotenuse
Tangent ratio: the ratio of the length of the opposite side to that of the adiacent side
Inverse: function that has the opposite effect

Hypotenuse: longest side of a right-angled triangle It is the side oppostte the right-angle

Hupotenuse, adjacent and opposite. ONLY right-aned triangks are lobeled in
this way
S ODJOCENT

I |
| I |
| . l |
I 2cm 100 cm . : : OPPOSITE Next to the angle in question |
I 1ac "’ L 30° ' L 30 007 em 30 ¥ Olways opposite. an dcute dangle Often labeled lost :
| _ a:b 1 Useful to label second
|l ab [a-= L g‘ : l\QO 0 0 07‘ . 1 Posttion depend upon the angle Olways the longest side I
2 e 2 50 100 007 0 [ " use for the question HYPOTENUSE Olwaus opposte the. right angle :
L ¥ Useful to label this first |
- _—_—_—_—_.—_—._—_—_—_—_—_—_—_—_—:::::_;:;—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_
| Tangent ratio: side lendths | | Sin and Cos ratio: ide lenths |
' !

L | I
I Tan6 = Ppos ite side I OPPOSITE Sn6 - opposite side ODJOCENT CosO = adjacent side I
: adacent side I x cm hypotenuse side _xem hypotenuse side | |
I I
I
I Substitute the valves into the tangent formula : | NOTE Sbstitute the, vaes into the. |
| (atio formuia |
:E Tan34 = 10 I 12cm The Sin(x) ratio is 12 cm |
S6 x I HYPOTENUSE the same as the HYPOTENUSE  Equations might need |
IB = I Cos(90-x) ratio |
IS ' Equatiors might need | | rearanging to solve |
I 10cm rearrangng tosole. | —m—— — — — — — o
l OPPOSTE . r2a - 1n || Pithviarc thomem €% 1 T |
xxTan34 - 10, |1 Pythagoras theorem )
: 0 4 & I 4 o Huypotenuse = o + b Places to look ot for Puthagoras :
X = = 4.0m | Perpendcular heights in isosceles
I Tan34 I : %, This is commutative — the trianges I
I_ ______________ 1 a 2 square of the hypotenuse s Diagonak on right angled shapes |
[ — = — et ‘ Z, equd to the sum of the Distance betwieen coordnates |
| Slﬂ, COS, Tan: OMICS : : b squares of the two shorter Ony length made. from a rght anges |
| ' : : 1 sides |
| [ Inverse trigonometric functions ] |E=—=—=——--=-=---=---------———m——m—m e -
_______________________________ 3
I ODJOCENT | I an |€S Because trig ratios remin the. same. for simiar heu ano)le,s OO aﬂd q0° |
| Label your triagngle |
| 3cm and choose. tour | | Ths s cout be cdovied shapes you can generaise from the folowing | | |
] 00se Yo statements Ma
| HEJ trigonometric ratio : | | v Puthagoras Il [ Tan0-0 ] [ ¥ ] |
I g | I 1 V3 Sin30 = TV T v comot be cefinea— s |
& Substitute values into Tan30-—= ||Cos30-— 2 ||
(RS the. ratio formula | | V3cem 2cm V3 2 V3 I impossible as you cannot have two |
: 4em r N | : 60" Tan60 = \/§ Cose0 = % Sin60 = 7 : : 90° angles in a triange I
0 =Tan' opposteside | | —em ten| N\ VZem |
| Two- 3 odpert s | || S !
> S| : ; |
| Yol -eriomstese |11 N H[ sn0-0 | [ sn90- 1 ),
= Ton! ' 2 cm
| 6 Ton % hupolense side | :|1cm [Tm45 1] [00845’_][&” ) ]” |
| © [ 6 -Cos! adacentsice | ! 2 )1 (Cees0-1 ) [ cos o]I
| 6-361 hypotenuse side | | | 1em I |
| “ 1 Il



YEAR 10F — SUMMER

What do | need to be able to do?

| Step |Use one vale to find another

[ Step 2 Introduction to simuttaneous equations
Step 3 Solve simuttaneous equations using graphs
Step 4 Solve simultaneous equations (o adjustments)

| Step 5 Manipulaiting equations

| Step 6 Solve simuftaneous equations (adjust one)

| Step 7 Solve simuttaneous equations (adust both) (E)

| Step & Solve simuttaneous equations by substitution (E)

r
|
|

Soltion: a valve we can put in place. of a variable that. makes the equation true

Variable: a symbol for a number we don't know yet

Equation: an equation says that two things are equal — it will have an equak sion =
Substitute: replace a variable with a numerical vale

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

Eliminate: to remove

Expression: a maths sentence with a minimum of two numbers and at. kast one math operation (no

equa sign)

Coordnate: a set of values that show an exact position
Intersection: the point two lines cross or meet

Solve simuttaneous equations using graphs — U836 |
Solve. simuttaneous equations (o adustments) — U760 :
Solve. simuttaneous equations (adust one) — U760 |
Solve. simuttaneous equations (adust both) (E) = U760 |
Solve simuttaneous equations by substitution (E) - U757 |

I X and | it it i 1
: y represent values I e Two dfferent variables,
1Is (x.u) g sobtionz © 7y rresertles | Substituting known variables 6 ve s te eavion 3y 6| oS I
: an equation |: Stephanie knows the 3x+y=14 3(4) +y=14 12+ =14 :
| {Does the coordnate (18) le on the lne y=3x+57 } [y | pontx=4ieson that | | T - y= 121
ol 1V | e Find the vale for y o S ! B
I | 14 14 . |
| This coordinate represerts ):| =4 y=2 |
| x=landy-8 - 2|
| ) I I______________________________________________________________"
| Y= 3x+5 [ Qubstitutin 4N an expression Substitute 2y in place. of the x variable as they -i
| 8=3(1)+5 : : represent the same valve I
I o k _ vy v |y x |y
I s the substitution makes the I L . - I
equation correct the coordnate T | x =2y |
I (1818 on the Ine y=3x5 1 L x=2y x+y=30 | I
I a0 10 [ 10 |
I 3y =30
:[Is(él])onthesamelme?J 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 PSR T T T T T T T T T T T T T T T
| Solve araphically 11 Solve by subtraction |
I II X x| ;: y y =18
X+ty=06 Y= ) 18 3x +2y =18 A A AN I
I[ ]{ } (ergﬂlgtfh& II _ x+2y=10 @ Oy =10 I
| Linear equations are straight nes pont. I I
I intersection 10 — L
The point of intersection provides / 1] 2x =8 . _ I
X | y | y X % / / =18
| the x and y solution for both ] +2 =2 - / _ |
: equations It . x =4 [ / =10 |
I
| : T x+2y =10 ®® - |
| The sobution that satisfies both I @+2y=10 -
I equations s | x=4 —4 =6 G =4 |
| [ x=2miy=4 I _ LY, - |
| ;0 y=3 =3 |
| ~ ' I
I— ————————————————————— — — — — — — — —— — — ——— — — ———— — — — — — —
'~ .~ o T = ar T T T T T T T T T o . T T T
| Solve by addtion  0sston mokes zero pars I Solve by adusting one 121 Sobe by adisting both |
I _ DO E = |
| 3x+2y =16 =16 | , +j =12 Noequudent vabes : || 2x + 3y =39 DOE = 39I
+6x—2y=2 . lali [iTi] | |
| Yy > @ @ ”2h+2]=29 I|5x—2y=—7 P00 -_7
=2 29
I 9x = 18 20 € | I
I +9 2+ 9 : : 24 I I Use LOM to make equivdent x OR y values |
| X = 2h+2j =24 1 | Because of the negative valves using zero pairs
| 3 v =16 I 2+ 27 = 29 I | and y values s chosen choice :
| x+2y= . 1 J = L) :I |
3(2)+2(y) =16 ) — _
| 6+2y =16 ” By proportiondlly adjusting one of 29 |I 4x + 6y =178 =78 |
I —6 =2 the equations — now solve. the || 15x -6y =-21 sunas L 211
| 2y =10 I simuttaneous equations choosing | | Now solve by |
| y = =5 I an addition or subtraction method | : addtion Oddtion makes zero pairs |
d



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

