What do | need to be able
to do?

l |
| |
| |
| Bg the end of this unit you should be able to: |
| Name 2D & 3D shapes :
: *  Recogpise Prisms |
| |
| |
| |
| |
| |
| |

D: two dimersions to the shape eg length and width

2
3D: three dimensions to the shape e g length, width and height

Vertex: a point where two or more Ine segments meet

I

I

I

I

I

:

« Skelch and recognise rels Edge a ne on the boundary joining two vertex :
I
I
I
I
I

* Draw plans and elevations

*  Find areas of 2D shapes

*  Find Surface area for cubes, cuboids,
trigngular prisms and cylinders

*  Find the volume of 3D shapes

Face: a flat surface on a sold object

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

Plan: a drawing of something when draiwn from dbove. (sometimes birds eye view)
Perspective: a way to give llustration of a 3D shape when drawn on a flat surface.

[ e —— — — ——— — — ——— — — ——— — ———— — —————— TITr—— - - - - - —=-"—--"—"— — —
| Name 2D & 3D shapes 1] Re,(‘,omge prisms 0 sold object with two dentical ends
: Il and flat sides

I ‘ .
OHmmAN A O 8 N
| Circe Square Rectangle Triangie Zhombus Trapezim Paralelogyom Hexagon Il \ A .

Il
g IO AD 4.
Il
i 0 cylnder although with very simiar properties does not

|
|
|
|
The cross section will ako be identical :
|
|
|
|

pes that fit inside the sho
I The direction you are considering the shape. from cvbes Tt T e foe shape

| determines the front and side views

I
Iarw Of JD Smpes | : For other shapes = not al the sides
| | are the same, so cacuiate the
| Rectange | Triange | : indvidualy

ek o 7 Topond Ax 6

find one of each
face and doubk it ‘T Bottom  12x 6

Trangloe o bosed |
Culinder Sphere Prism Telrabedron 421;5.;}1@ Il have flat faces so is not categorised as a prism
_______________________________ - __ .
_________________________ Nt 4.1 . . -7 771
|| Skefch and recognise nets |
: | Do they have the same ) /\ . :
g o Visudlise the foldng 1] numper of faces?
A || of the net | | b -
| . Wil t ke the | | L Where do the edges V I
cuboid with all sides | | N Jon? ] I
touching [ | N :
I | Ore the shapes of the -
I | g 7 faces correct? I
lem grids help to draw accurately | | W/ |
_________________________ S S |
U Pns and eleva os o~ 1 Surface area sesvsrs i avesss || Volumes Ve s e 5 suwe t hes o |
| 0y and e|evat|0ﬂg 1l 9 bs o 0 S Voume is the 3D space it takes up — ako
that wil form the. overal surface area known as capactty f using lquids to il the |
D : : 6m ‘ ’ % @ X 7 space |
ides —
'! B e [N et | 1 St
ron soe cakulated by counting the number o
| | For cubes and |4 back I2x 7 ;
I
I

V)0 390108 S SapIS |9 Jo wn§

[ Cubes/ Cuboids = base X width x height }

Remember muttipleation is commutative

| BasexHeight | | | | %xBase x Perpendcur height |m—————————— — Cross section

| b e T Tl

| = . : | Surfoce area - CUhndefS The area of the circle : | .

| Pardlelogram/ Rhombus | : N— X raaus? [

Base x Perpendcubar heigrt ‘ i

: feen g | | roumference The vidth of this face & the | : Prisms and cylinders

I | I < e gs the circurference | | Cr0ss secton = ared cross section x height

| Oreai of a trapeziom Orea of a circle | | 7T X dameter X height | | |

| _arb)xh . 1T X radus® | | | L Height can ako be described as depth |

2 | YRt yapay eyt iurye Ay

| b | . . r-—————————————= -
'x | 2 X 7T X radis® + 7T X diameter x height | | Oress —square uns Qg and volmes can be. |

I I I

| a | | | | Volmes — cube units ft in terms of pi 7t



year 9 Term 2 Pythagoras'theorem

I ______________ m-T-—-— - - - - - - - _—_-_—_-_—_-_—_-—_—_-—_—_-—__——n————— -

I What do | need to be able
| to do?

1

1

1

1

By the end of this unit you should be able to: | l
*  Use square and cube roots | :
*  ldentify the hypotenuse : |
1

1

1

1

1

1

Square number: the output of a number multipled by itself

Square. root: a valve. that can be muttipled by itself to give a square number
Hypotenuse: the largest side on ai right angled triangle. Oaus oppostte the right dngle
Opposite: the side oppostte the angle of interest

Odjacent: the side next to the ange of interest

*  Find a missing side in a Right angled
triange

*+  Use Pythagoras” theorem on axes

* Explore proofs of Pythagoras” theorem

|
|
|
|
: *  Calulate the hypotenuse
|
|
|
|

I_ ______________ e e e e e e e e e e — — — — — — — — — — — — — — — — — — — — —— -
—————————————————————————————————— l_______________-l
| I :
| Squares and square roots Vs the s oot sl | 11 1dentif the bypotenuse :
o oo ooo oooo Thscanako be vidten as 62 ]
eg64 =8 |
: HH BSS SSSS Because 8 x & = 64 ” :
oooo
| I
| 1<l 2x2 3x3 4x4 5x5  6x6  7x7  Ex8 4x4 10«10 1] / :
| I
49 6 A5 36 49 4 8 100 -
| - ' I Hypotenuse |
Square numbers |
S e ___ I |
re. T T T T T Al |
| Determine if a triangle is right -analed ” The hypotenuse is akays the |
: I longest side on a triangle because it |
If a triangke s right-angled, the sum of the squares of the shorter sides wil equal the is opposite the biggest angle |
I square. of the hypotenuse I I
| Il |
| Il
| 2) a? + b? = hypotenuse? I :
| e T Polygons can stilhave a |
I eg a’+b* = hypotenuse®  gyifing the numbers into the I . o I
5 s oo | . —— hypotenuse it is spit up into
I 32+42=5 } theorem shows that this is a |I trianges and oppostte i right. |
La =3 b=4 ¢-=5 9 +16 =25 right-angled triangle :I ange
—_———,e—e—E—_—_—_—_—_e—_e—_e—_—_—_— e —E—E———E————E—————_————_— T —— — — — — — A
T T
| Cakuiate the hypotenuse || Cabulate missng sides ' Puthagoras” theorem on a |
|
: 6 2 Either of the : I Etther of the II coordnate axis :
3cm cm shortsdes | | Hypoteruse 15 cm short sides |
: . can be | | con be || Find the length of the Ine segment :
| Hypotentse bbeled aior b | : obeled aorb || o |
I | a 12cm e The segment can |
| | : I| ‘ T temakintoa I
I a? + b? = hypotenuse? | | a? + b? = hypotenuse? I| z right-angled |
I I | :| 1 triange by addng |
2 2 — 2
| pstitute inthe 01 s ) : I 12°+b° = 15 I| o 2[ L1, the Z\des onthe |
: wies foraandp | 3 T6°= hypotenuse | | | Substitute in the values you are given || lagram :
| 9 + 36 = hypotenuse? | : 144 + b? = 225 :| The ne segment is the hupotenuse I
I 45 = hypot 2 | o o I I
| 2 To find the ypotenuse™ : Rearrange the equation by subtracting the shorter I| a? + b? = hypotenuse? |
I iz : | square. from the hypotenuse squared :I — I
| _ I |
| square root the V45 = hypotenuse | | Square o0t to b2 =111 I The lengths of a and b are the |
sum of the | | find the. lervih I sides of the triange
I squares of the ~ 6.71cm = hypotenuse | ) b =111 = 10.54 cm I
| of the side |
: shorter sides |l [ Be carefullo check the scak onthe aves |

A M Temmmmm——— |
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ratio & proportion

What do [ need to be able |1 Feuwords
to do?
Proportion: a comparison petween two numbers
Buy the end of this urit you shoukd b abk to Rattio: a ratio shows the relative size of two variables

* Use conversion graphs by the same scale factor
* Solve problems with inverse proportion Inverse. proportion: as one variable. is muttipled by a scale factor the other is diided by the

* Solve ratio problems same. scale factor

| I |
| I |
| I |
| I |
| |
|
Solve. problems with direct proportion : : Direct proportion: as ore variabe 1s muttipled by a scale factor the other variabke is muttivled |
| |
) |
) |
* Solve ‘best buy’ problers : : :

) |

e I e e e |

e, T T T T 1T T T T T T T T T

| DI(CCt Pr OPOfthﬂ ?hzzr;%\f:%e changes the other changes ot | : Conversion Gmphs Compare two variables :

| = Th tiicatie cha : | g <—— This s aWays a straight. Ine because. as one variable I

| s @ multploalie change | I § 80l - # Increases so does the other dt the same rate |

: 4 cars of pop = £240 I : = ; :

o0 50

I 4 cars of pop = £240 .. > 2 cans of pop = £720 | I T mies To make conversions between units you need to find the |

| S ] oo = £120 S I I / point to compare — then find the associated point by I

I cors o pop Sometimes th & ezsest Ly | Loeling of both aves using your graph I

| I tal Using ai ruler helps for accuracy I
Tris mutipler & the same i you work out how much | I is uta o

| Showing your conversion nes help as a “check” for I
In the same way that this one. unit is worth first | | sobtiors

: would be for ratio eq Lean of pop = £060 I | :

I
______________________ 4

Examples of nversely proportiondl T is inversely proportional to G. When T=2 then G =20

To cakulate best buys you need to be able to

I I

: ' '

| ! !

I relationships 2 I ) i |

N /\ I compare the cost of one unit or units of I

I Tine token to fil @ pool and the | equal amounts I

I rumber of taps g T ' 2 8 I |
I

| 6 w0 | 2 | 5 | Shop A SopB |

Time taken to paint a room and the | 3 for 93 |

I nomber of vorkers < I 4 cans for £120 cons Tor 2P|

e X2 e | l£1.20+4 l£0.93+3|

- ity -. |

lcan s £030 [ecanis £031

ISharing a whole into a given ratio Catperten o

I
| James and Lucy share £350 n the ratio 34

I Work out how much each person earns

Inside g box are blue and red pens in the ratio D1
If there are. 10 red pens how many blue pens are

Shop Ais the best vale as it s lp cheaper per

| Model the Question James there? can of pop
James: Lucy Model the Question Ble pens
Shop A
Blue - Red — |

4 cars for £120 3 cans for 43p

77 Wl e

I I
1 I
1 I
1 [
1 I
1 [
I I
1 :
I .

Findthe vale of one part ~ £35. 7 - £50 I |:| “onepart  Red pens = 10 pers I
|1 = 10 pers I
I |
I |
I |
I |
I |
I |
11 |
I |
I |

J

I
| 4+ £1.20 3+ £0.93
Lucy One unit I
U orce 2500 | Costper Elbws 3333 £lbugs 323
b ) ound
| 7 parts to share between D = one part : 4 cars of pop cans of pop
| (3 James, 4 Licy - £50 Put back into the question
’ Ble pers = Hx 10 =50 pens |
I . . Ble Red Shop A s still shown as being the best valve. but
Put back into the question |
| Jameg 3y £50 - £150 5 . l (I1111 | | pou dttention to the unt you are calculating per
Jarnes LUCU - Tl [ | | item or per pound
—
x50 £350 . Red pens = |x 10~ 10 I
<‘ £ 50: £ 20 0) HEEN } 50 |O e e Best value is the most product for the
There are 50 Bloe Pers f I lowest price per untt
Lucg 4 x £50 = £200 = | |
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Lincar Graphs

| Ir---"-""""~"~"~"~"~"¥"~"¥"~“"¥"“"¥*"¥"*"¥"*"¥*"¥‘*"*‘"‘*"‘*"‘*"‘*"”"7"¥‘7"7/"¥7"/"¥7/ /"7 /= -
|
| What do Ineedto be able || feywords .
| tO do? | | Gradent: the steepness of a ne :
I I'l' Intercept: where two lines cross The y-intercept: where the e meets the y-axis I
: By “5) end of this nit you shoukd be abe to: : : Paralel: two Ines that never meet with the same gradient |
| COQEZZ %:‘f:;é | | Go-ordinate: a set of values that show an exact postion on a graph :
|« Understond and e y= mx * ¢ : : Linear: Inear graphs (straight Ine) — inear common difference. by addition/ subtraction I
: » find the equation of a I from a graph | | Osymptote: a straight ne that a graph wil never meet |
| bierprel gradent and inercepts of real- | | Reclprocal a pair of numbers that muttiply together to gve | I
| (fegaphs ! L Perpendicular: two ines that meet at a right angle :
: Lines PW&“@' to the axes Oll the points on this ne have | P'Ottln@ Yy=mx+c Wﬂphg :
| va a x coordinate of 10
| [ [ 01 y=3x—1 3 xthe x coordnate then— ||
| //V e I x |-3{0|3 Draw a table to display this :
I - Lines paralel to the y axis take the form x Il y [-10] -] & information |
| \nteriectlon L1, = a and are vertical : : |
ponts X This represents a coordinate. pair
: T T Lines paralel to the x axis take the form y -0 :
| I R \ = a and are horizontal : : s |
I : [T ] N Qlithe ports onthis ne have — eg(3,-2) (7,-2) (-2,-2) 1 # You oy need two ponts to fom g~ |
| ol a y coordinate of -2 alllay on this Ine. because the [ 3 straight Ine. |
| y coordnate is -2 1] § I
——————————————————————————————— : |
| Compaf e Gmdlents ! \Qj\\% : : 3 Plotting more points helps you decide |
| 7 Y= The greater the 0§(§ 1 if your caulations are correct (f I
y=mx+c gradent — the steeper W == TYTEI [ they do make astraght Ine)
: 4 Q%X the e Q) I: :
I
l x i % I l
| Thecoefficent of x the = 7° .77 ¢ ¢ 2% ’g.%x_ar 9@%’ I Remermber 1o join the pornts to make. |
I rumber in front of x) tels us /, Paralel Ines have the ‘7%7{3\ Il aine I
| the gradent of the ine / j same gradent 1 ] I
I ot A, A I e e e I

r--r—-—m——m—m—mm---=--"--"-"---),]y-—-"-"”-—-:-"”----¥—---—-¥----y/:mmwm"—-_-=—)_-_-_-om- - 1
I Compar e Inter Cﬂpts y =mx+c T:e y\:athy)je ?f cisthe Pil:wt “t || y-mx*c The equation of a e |
I 02) 2+ 2 bch he lge- C{Ogsest “U 1| The coeffient of  (the rumber in front can be rearranged Eg | |
: . y U axs Y intercep [|  of x)tels us the gradent of the ne y=c+m :
I -
| | tf%X The coordinate of a y intercept |: \ Th@ vale of ¢ is the point at C=y—mx |
| il awags be (Oc) I Y= mx + ¢ yich the Ine crosses the y- Identfy which coefficent | |
| 5=, I AN f oxis Y intercept you are identifiying or I
| ‘% yrpx-4 Lines with the same y- I y and x are coordnates comparing I
| E‘ intercept cross in the same ========================-'|'
= an \0 » poee | Real e araphs |
———————— ’— —_———— — e — — — — — — — —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g~lntercepth;hows the :
- - - - T T T T T Complete the table of values to show the cost of hiring the plumber. minimum cnarge.
: Find the CQU&UOH froma a aPh I Tme®) | 0 1 2 3 8 The gradent represents the/ |
| (o) y :: Cost (€) £25 £125 price per mie |
The Gradent
I Tft’e v . : 6 _r; ! y=2x+1 h real e grapts ke this values will alwaus be postive because they |
| i \ ) ‘ 37 || Mmesure distances or objects which cannot be neggtive :
: : The direction of the ne indcates a postve I Direct Proportion graphs — To represent direct proportion the. graph must start at the origin I
! |
I -4 -3 =2 -1 n 2 3 4% @mdl@nt 4@ I: A box of pens costs £2.30 I
I = : 6 Q\\d\ 3?{}49 \When you have O pers Complete the table of values to show the cost of buying boxes of pens. I
o v Iy, I this has 0 cost Boxes 0 1 2 3 8 |
| N "
S ® I\ e gradient shows the Cost (£) £230 |
: 3 Il price. per pen |






