Year 11 Foundation lerm |

Perimeter, Areca and Volume

_____________ T Pt e e e e b
| What do | need to be ble to do? | heuwords

By the end of this unit you should be able
to:
*  Recognise and label parts of a circle

|

|

|

|

|

*  Cakulate fractional parts of a circle |
*  Cakulate the length of an arc |
|

|

|

|

|

|

| Circumference: the. length around the outside of the circle — the perimeter
Orea: the size of the AD surface
Diameter: the distance from one side of a circle to another through the centre
Radiss: the. dstance from the certre to the circumference of the circle

|
I
I
I
| .
e Cabute the area of a sector I Tangent: a straight ine that touches the circumference of a circle
|
I
I
I

*  Understand and use volume of a cone,
cylnder and sphere

*  Understand and use surface area of a
cone, cylinder and sphere

Chord: ai ine. segmert connecting two points on the curve
Frustrum: a pyramid or cone with the top cut off
Hemisphere.: half a sphere

Surface area: the total area of the surface of a 3D shape

Formula to remember
Orea of a circk = mrr?
Circumference of a circle = d or 2mr

Parts of a circk Sector (art of | i Froctloml parls of a clrcle [[0crce s mace v of 360° |

the circe made. | I
from two radi) | |
(!

'2 (1
Segment (part | I 270 The fraction of the circk is as %
of the circe | | Sag of o fulcirce fn degrees)
3
made from a | | . 3 of afulcice 8 represents the degyees n the
/V chord) | | 5 of aful circke (n equdl parts) sector

Greumfererce On arc s a part of the | |
L circumference I | |
e — — — = — o — — — — — —_ e e e | T e e e e e e m  m m m  — — — — — — —
| S Remember a sector is part of a circle |
| Qrc |e gth Remember an arc s part of the circumference | (’,Ctor area orac _
| Circumference of the whoke circk = Td = T X 9 = 91 Oreai of the vihok circk = or® - 0 X 62 = 367 :
I p—
L/ o 240 I _ 120
¥, -0 F 1200 0 -— x 361 |
I :;" Ot brgth - 2= xcicurference 360 < O H e [ Sector area = i X area of circl J 360 |
) ~ 360 2 N J/ 1
.- 2 Zx9m -6 |l - ==x36m -12r |
I 3 —£ 3
| I
| Perimeter |
| Perimeter is the length around the outside of the shape | L — _I.
| his includes the arc kength and the radi that encloses the shape | | volume Of G CONe md a CUllndef :
| R >
| Perimeter xcvcumference +& | -6m+9 | I [ Volume Cyfinder- 772 B Vobme Core = nr ] |
}_ ———________————________TT'——________————______| | O cyinder 15 a prism — cross section i a circk 0 core is a pyramid with a circular base :
| Volume of a sphere / ™ [ Volume Sphere - g r3 | I ‘%m, |
| 2 l\\_,_i;j_;_, ] | | —— V = nr?h 4 The height of a cone s |
_a 3N S NOTE: This is now a cubed valve 1| _ 2 the perpendcular height
: Volme Sphere nr ) I | om mxX4°x10 from the verexto the. |
| N, 33 Look out for [ = mx160 base |
3 hemispheres being | _ P d |
| =‘—LXT[X27 - 361 | . = 1607 cm
placed on other 3D
I shapes, e cones and m : I Give your arswer in terms of 7’ Lok ot or tgonomely or :
| O hemssphere s haf - 3677 = 2 cyinders _ S | mear?s NOT 1 ferms of ot — 502.7un’ Puthagoras theorem — the radus |
| thevobmeof the | | P =21 4. /0m forms the base of a right-angled
| overdl sphere - 18w — | I trange |
_______________________ )
______________________________________________ -

Surface area of a sphere [ Suftce red = 2 } Surface area of cones and cuﬁnders

O hemphere has the curved :'[ Surface. area cylnder= 2nr? + ndh [ Curved surface area Cone = Trrl }

surface OND i flat. circular |

- 2 face | Look out for the use of Pythagoras to
Surace area - 4 @ || D ? h cakulote the length [

-4 xm X572
The area of two circkes (top and bottom face) + the area Total surf -
4 XTX25 . o= | olal surtace drea
The curved 1007 =2 = 507 I of the curved face curved face + circle face (area of base)
- —_ |
suface area 100z = 50m +m X 52 |I =
of a sphere Hemisphere = 751 | | The length of shape B is the circumference of the circles
e e e e o I_ ___________________________ -
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Perimeter, Arca and Volume

What do | need to be able

tO do? AD: two dimensions to the shape eg length and width
Bg the end of this unit you shoud be abke to: 3D: three dmensions to the shape eg kngth, width and height
Name 2D & 3D shapes

| I

| I

| I

| |

| Vertex: a poirt where two or more ne segmerts meet :

« Skelch and recognise rels : Edge a ne on the boundary joining two vertex I
* Draw plans and elevations | :
*  Find areas of 2D shapes [ I
* Find Surface area for cubes, cuboics, : I
trigngular prisms and cylinders | |

*  Find the volume of 3D shapes I |

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)

|

| |
! |
! |
! |
! |
: *  Recogpise Prisms |
| :
! |
| |
: : Perspective: a way to give llustration of a 3D shape when drawn on a flat surface.

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

| ASBO
OHEmmANE/ 08 N
I Gircle Square Rectangk Triangle Rrombus Trapezim Paralelogyam Hexagon Il -— RN N

Il
| =] 1 to the end faces
A B O i £ A @ 'y u
| Il 0 cylnder although with very simiar properties does not

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

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

| ;
:arw Of QD SMPeS | : For other shapes = not dl the sides
are. the same, so cakulate the
| Rectange [ 1] Trnge A : : A" ndiduly
| BasexHeight | | | | JxBase x Perpendcular height |l — = — — — | = Cross section /
| e  ~ T T T T T T - ‘
. SU({:UCC area - CUhnde(S The area of the circle A’

cuboids you can ako ) TOP and 2x6

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

A & Trianguae Square based
| Core Culder Sphere Prism Telrahedren Pyamd || have flat faces so is not categorised as a prism
- e o
_________________________ Nt 4.1 . . -7 771
|| Skefeh and recoanise rets |
: I Do they have the same . A L :
— - Visudise the foldng 1] number of faces? r ]
A of the net Ly I - o I
Wil t ke the | | L Where do the edges W I
cuboid with all sides : | ™y Join? : — :
touching | r’—‘\ .
: | Ore the shapes of the = > :
- faces correct?
lem grids help to draw accurately | : ( J |
_________________________ S S |
s and eleva o —— | 1Surface area sesvsms e m avesss | [ Vomes Ve s e 5 suwe  hes o K
NS aﬂd elevatIOﬂS | S Ared etching nets first helps you vswaise all the sides 0 S Volme is the 3D space it takes up — ako
I | that wil form the. overal surface area known as capactty if using liquids to fil the |
I : 6m ‘ ’ Qs @ X 7 space |
.li — - - P
'l 12m [ Front and T Some 3D shape volumes can be
front side 3D Shape I | i Wx7 caleulated by counting the number of
| | For cubes and back I2x 7
I
I

V)0 390108 S SapIS |9 Jo wn§

[ Cubes/ Cuboids = base X width x height }

Remember muttipleation is commutative

|

|

|

|
S
: - cubes that fit inside the shape
|

|

|

|

|

|

| — oy | :
“ | , |
| Pardlelogram/ Rhombus | : - / 7T X raos? | |
| Base x Perpendcular height ‘ E— L/
| feen g | | roumference The vidth of this face & the | : Prisms and cylinders
| I | < e gs the circurference | | Cr0ss secton = area cross section X height
| Orea of a trapezim Orea of a circle | | — 7 X dameter x height | | |
| Laxblxh. T X radus® I | - I L Height can also be. descrived as depth |
2 | e — —
| b | . . r-—————————————= -
| : | 2 X 7T X radis® + 7T X diameter x height : | Oress —square uns Qg and volmes can be. |
| a | | | | Volmes — cube units ft in terms of pi 7t
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| aws of Indices and Standard Form

| By the end of this unit you should be abke to:
ldentify square and cube numbers
*  Cdculdte higher powers and roots
* Understand powers of 10 and standard

I

I

|1 Standard (index) Form: O system of writing very big or very smal numbers

I

I

I
form :

I

I

I

I

|

I
I I
I I
I I
| Commutative: an operation is commutative if changing the order does not change the resut |
| Base: The number that gets muttipled by a power I
: Power: The exponent — or the number that tels you how many times to use the number in mutiplcation :
I I
I I
I I
I I
I I

| °
I
|
: Exponent: The power — or the number that tels you how many times to use the number in muttiplcation
| . I’wgow the addtion and subtraction ruke for Indices: The. power or the exponent
I '8 Ees o 4 readt Negative: O vale below zero
| |n2|ci§ G pOoner 2€10 ana rnegatie Coefficient: The number used to multiply a variable
|
* G b dard f
L _bakue wihweers nstondardform o _____ |
: Square and cube rumbers  (in4) Cube numbers @ Hlo)her powers and roots :
| Square numbers 2 s ® @ ﬁ ﬂ <— n — porer|
| : \ e 103 (rumber of times |
: _ms EEE 05 (4.9 6... 5 | 8 A7, 64, 120... é \ |I murupniie%:
54
| 44 -2xaxax2x3x3 / 26-2x2x2x3x3x3 / \ I :‘Umbg”m |
: mlx;im / \ (@x3)@x35)« @x3) A /@\ H :
| Prime factors can find square roots i 6xbx6 @ @ @ @ I I i ﬁg?dé?@a;Zevﬁz
3
|§ v12d = 12 V216 = ¥
II__ ______________________________________________________________________ ! : Other mental stratedies for square roots :
| Standard form Oy rteger o |1y ot | 1 1 I| V810000 = V81 x vI0000 |
: Ony number 0! 0° ® \01\0 \0130 \(1)200 I: =9x100 I
n i ' I
| between | and A X 10 4 || =900 |
| Essthan 10 0 7‘ [ ||
| / | :::::::::::II
| byt I e e earte et ™ | Oidtion/ Sutraction Las |
32x 10 (0.8% 104 v : Il I
: -32xl0xl0xlox 0 ‘ N“’“b”go‘: Srt“?(d““gi ‘:“mtsg: TW“V@ I [ a"xa"=am"n" } |
| - 32000 5.3x 102 POMEES WIDE 55 I I
| 520104 -32x2xEetyl - 000032 I: [am_an-_-am-n} :
I I
e o | |
r-—-—————————77— 1T T ST T === | [ 'St i £rem rabtbabime
| Zero and reggtive indices 1 | Powers of powers || Standard form caleulations !
| I | | I ddtion and Subtraction  Tip: Convert into ordinary numbers :
| 0 _— | a\b __ ab first and back to standard from at
| L ¥ (x%)” = «x | | theend !
| I D+ 5 I
] 1 N 0X 1P+ 8% 10° pewaa |
| a® o 6 bl =2% x23x23x23 I G |
I oy rumber E =a°+a | | . , . ] - 600000 + 800000 Y |
| duided by I | The same base. and power is repeated Use the addtion | | = 1400000 This is not the L 0 1P I
: fseff - | b6 =0 =1 : | bt for indces ] - 14x10° firal arswer } l 4Xx | OXS I
I - N | I (23)4 = 212<\ axb =3x4 =12 : : Mutiplcation and dwision ) |
| [ Negative indces do not indeate } | : I . : I
| negative solutions : | NOTICE the difference | _Lox] 0 ;\f\g&&ﬁs tﬁg@ :
I zif4 | |(2x3)4— — 2X3 x 2X3 x 2X3 % 2X3 | | 03x 103 ' For muttiplcation I
| 2 =2 | ) ;1 and diision you |
| 2°=1 Looking at the sequence I | ) [ @X 10°) .X 0°) can look at the
| i can hep to understand | | The Ta:dltlctm low ar{:ihes (()ﬂLtho thr[e fodwers ¥ vabes for A and :
I ne@a‘uve powers : I e Integers st neea o be mulliple I I @ X l05 N [05 the poviers of 10 I
I 1 | 314 12 | as two separate
22— (2x>)* = 16x | bt I
| :I I -5x |02 caculations |

—— ——— — — — — — — — — — — —
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Congruence and Similarity

—— — — — — — — — — — — — —

I What do | need to be able

| to do?

|

I

I

By the end of this unit you should be able to: |
Recognise enlargement and similarity |
Enlarge. a shape by a positive SF [
Enlarge a shape from a point I
Enlarge a shape by a fractional SF :
Work out missing sides and angles in a |
pair of similar shapes |
|

Similar Shapes: shapes of different sizes that have corresponding sides in equal proportion

Scae Factor: the muttiple describing how much a shape. has been enlarged

Enlarge: to change the size of a shape (enlargement is not always making a shape. bigger)
Corresponding: objects (or sides) that appear in the same place. in two similar situations
Image: the picture or visual represerttation of the shape

-
I
I
I
I
I
: and identical corresponding angles
I
I
I
I
I
I

: Recoanise enlargement & similority Eﬂlﬁmﬁ a shape from a point :
: Shapes are simiar f al pairs of corresponding sides are i the same ratio | [ Scled dstances method ] [ Rays method ] :
| These shapes are smiar because dl : | |
| sides are ncreased by the same ratio | I o
' i |
I . | |
|
I Enlargements are similar shapes with a ratio other than | | I 1. T~ ]
| o oo f | Ny
________________________ '| | | v
I Enlarae by a positive scale factor I | |
- |1 Scake the distance between the point of Muttiply the distance from the centre of |
[ With a scale factor larger than | it makes the shape bigger ] 1| entaraement and each correspondng corresponding verties by the scale |
™ I : vertices factor dong the ray I
L I
i 1 | Cakeulations in simiar shapes
v

A
\ 4

Don't forget that properties of shapes don't change with enlargements or n ]
Imigr shapes

A
\ 4

the original length

IrPosItIve fractional scale factor

I
|[ With a scake factor between O and | it makes the shape smaler ]

|
]
]

|
| T
I Seate Factor of = g | !
| g 5 S |
| w —> - I
| = 24 cm ||
| cm ||
| |
5 g |
: § Scake Factor of > ; I
| ™ 1
| |
| 10 cm 25cm h

The two trapezium are similar find the missing side and angle

Enlarged by Scale §
Factor 3 ‘\'
Every side is 3 times o~ 6 >

feo

12 cm

Correspondng sides idertfy 12 )
the scale factor = 2 Scake Factor = 2

Cakulate the missingside  Length (corresponding side) x scaie factor

2cm X 2
x =4cm

Enlargement does not change dngle size

Calulate the missing ange  Corresponding angles remain the same
130°
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Vectors

What do | need to be abk to do?

By the end of this unit you should be able

to:

*  Understand and represent vectors

* ke and read vector notation

* Draw and understand vectors muttipled
by a scalar

o Draw and understand addition of
vectors

*  Draw and understand addition and
subtraction of vectors

S

aralel straight Ines that never meet

I
I
I
: Direction: the line our course something is going

| agnitude: the magnitude of a vector s its kngth

| Scalar: a singe number used o represent the multipler when working with vectors
| Colmn vector: a matrix of one column describing the movement from a point

| Resultant: the vector that is the sum of two or more other vectors

|

I

I

I

T 1
| Understand and represent vectors [ Vectors show both direction and magnitude J I
: Column vectors have been seen in translations :
| to describe the movemert of one image onto The arrow is pointing in the direction from The drection is important to ||
| another starting point to end point of the vector correctly write the vector |
| Movement dlong |
| the xos —> 4 The magnitude s the kength of the vector The magritude staus the |1
_ 3) — (This s caculated using Puthagoras theorem and | same even  the direction |
tr::wememt dbong forming a right-angled triangle. with duxiliary nes) changes |
| e Y-S I
e lirenlpeelplrelpeeslfpeeelfpeeelplipmenlipeeelfpeelp el e el —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_-.'I
: Understand and represent vectors I : Vectors mutlipied by a scalar |
| Vector rotation DE s another : | I
I way Lo represent the vector | [ Paralel vectors are scalar muttiples of each other ] I
| g Joining the. point. D to the point E | | :
| — I b-2 xc=2c
I 2 DE - (—i) : I Multily ¢ by 2 this becomes b. :
: / e o : The two Ines are paralel I
| E drection from point D to point E : | b |
I (! a--1 xc=-c :
: Vectors can ako be written in bold lower _ (1) | : a The vectors a and ¢ are ako |
| case so g represents the vector 9 2 | | a pardlel O neggtive scalar causes |
I_______________________|I the vector to reverse direction I
o T T T T T T H |
| Oddtion of vectors i oo —2a |
N wewe e @G R
I a8-(3) BC-( %) k 2 —4 -2 I
_ | |
| -@+(3) e :
- I " .
! 1 Oddition and subtraction of vectors |
| ( 3+2 ) (! I
= _(5 (0
: B 1+-4 I: a (1) b (4) :
|
| — 5 | a
A AC:( ) | |
: = wrem-G =)
I b
I c Look how this addition compares | : :
| to the vector AC : I a+ (—b) |
I / . 5 |I =a—>b |
I The resuttant A—B) + B—C) = AC = ( ) | | The resutant s @ — b because the |
| -3 I | vector is in the opposite direction to b which |
I (! needs a scalar of -1 |
- e e e e e - —_





