YEAR 4 — CONSTRUCTING IN 7D/3D. ..
3D Shapes

What do | need to be able
to do?

| |
I I
I I
| Bg the end of this unit you should be able to: |
| Name 2D & 3D shapes :
I« Recogrise Prisms |
e Sketeh and recognise nets |
I

I I
I I
I I
I I
I I

I
i |
: AD: two dimensiors to the shape eg length and width |
| 3D:three dmensions to the shape e kngth, width and height I
| Vertex: a poirt where two or more ne segmerts meet :
: Edge a Ine on the boundary joining two vertex I
| Face: a flat surface on a sold object |
I Gross-section: a view inside. a sold shape made. by cutting through it :
: Plan: a draning 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.

* 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

[ 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 cubes T T s the shape

| determines the front and side views

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

abods yu on 050 7 Topgnd |2 x 6

find one of each
face and doubke 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
|| 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 s —— 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 if using lquics to il the |
D : : 6m ‘ ’ % @ X 7 space |
ides —
'! B e [T et | 1 St
ron soe cakulated by counting the number o
| | For cubes and |4 back I2x 7 ;
I
I

V)0 390108 81 SapIS |9 Jo wnS

[ 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 | | Cross section = 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



YERR 9 — CONSTRUCTING IN 7D/3D. ..
Constructions & congruency

What do | need to be able
to do?

| |
I | I
| I

I
| By the end of this unit you should be abke to: [ I
| Draw and measure angles : |
: * Corstruct scale drawings | :
| |
I | I
I | I
I | I
I | I
I I

Protractor: piece of equipment used to measure and draw angles
Locus: set of points with a common property

Equidistant: the same dstance

Discorectangke: (a stadum) — a rectangke with semi circkes at either end
Perpendicular: ines that meet at 90°

* Find locus of distarce from points, Ines, two

lines
* Corstruct perpendculars from points, lines, Ore: part of a curve
anges Bisector: a ne that duides something into two equal parts

*  ldentify congruence
*  ldentify congruent triangles

Congruent: the same shape and size

Draw and measure anges || Scale dramings O || Locis of a dstarce from a pont

Make a mark at 35° with a pencll
Ond joi to the angle. point (use a
ruler) .

|

|

|

|

| T G R, Py
| %)

I/

|

|

Draw a 35°
ange

Qll points are equidstant (the same
distance) from the fixed pont in the

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

dstance and now use your |

|
|
| |
I ¥
I ! I [ midde.
/ L I °ot—>
y g | | For every lem on my image is | |
/ b 2 L 30cm in redl ife I
\ / %— | : I
The ange | | The car image is & : I A Equipment reeded
| Make sure the cross s ot the end | | [0cm Image - Real Iffe | ¢ pont 5 n the cormer The radus & the dstance
| of the e (where you want the | o em 30cm Y\ < | | it can only make 6 quarter from the fixed point
| ange) ' : < gwcm SOOcmD = y / ok
e e Il________________!l.._ﬂ:—_b _______________
__________________ - —————————————————|r—————————————
: Locus of a distance from a straight ine : Locus equidistant from two points : | Construct a perpendicular from |
| |
I Ol poirts are | I | I a Olnt POW I
| f equdstant (the | I Oko a perpendour bieclor | | | Lne I
| 1 same dstance) | : T | | ‘/;/’p’ / |
I from ine | Joined, this nex e ntersects | | | ” 0 I
| - . (et ) || e, o
The ends of the Ine are S Lapent reecd I | -M\:’ [ | point to place. the compass / |
| The Ine s straight so a ruer | | I S I
| fired ports s used for the straight Ines | | f pa | | |
| paralel to your orignal Ine | | ] I | | feep the compuss the same |
iy |
iy |
iy |
I
|
|

': o= =-—=—=—=—=—=—=—=—=-x : Jon the intersections with rext ponts to moke new 7
ruk
LOCUS of a distance from two lines I Feep the compuss the same ot nlerconnecting arcs =
| | | szt and o o arcs ll points on this e are ~
0 S rom s
I [ 0o an andle bsector J I [ edch port equdstant from both pornts === Comecting the arcs mkes the biector]
I This cuts the angle in half I‘:__E::::::::::::: |
: Fr?r?hthf m@(k vertetxhdmw t':o aresthat | :Conqment ﬂopreg : [ If Pis @ pont on the Ine the steps are the same } |
cut the nes forming the ang I ————————————— =
I h}— | I - I
I . &eep the compuss t?e S“tmdg‘ie and use : | Congruert figures are identicdl in I Congruent triangles |
_ e new arcs as centres to draw
| 27 lersecting arcs n the miade | I sie ond shape — {hey con be I Side-side-side I
I ) (! reflections or rotations of each [ I
| e Join the vertex to the intersection | I F other | | Qthvee sdes on the triande are the same size |
oo 3 ey |
__________________ hgle-side-angle
r | I |
Two angees and the side connecting them are equal in
: Constructing T”amles : Congruent shapes are. identical — al corresporang ses |11 mﬁa@kg ? A
Side, Ongle, Ongle and angles are the same size I |
I . ) | I Sde-ange-side I
: RRXRXXEMOH : 0CB - KM L I I Two sides and the angle in-between them are equal in |
Sice, Oinge, Sde 5 em 5 I o trianges (i wil dkso mean the. third side. s the same. |
| . . | A/
| Fnanananacg | A 5 5 “ | : size. on both shapes) |
3 5cm cm I
| ek Sce, S - | I { Rignt angle-hypotenuse-side ] :
Because al the angles are the same and 0C-KM BC-LM
| . i | trangls 0BG and LM are congroent | | The triandes both have a right ande, the |
| Ll LT | | | hypotenuse and one side are the same |
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VEAR 9 — REASONING WITH GEOMETRY...

@whisto_maths

I ______________ m-T-—-— - - - _ - - - _ - - - - _—_-_—_-_—_-—_—-—_—————— -

I What do | need to be able

Rotation ¢ Trarslation

| to do?

: Bg the end of this unit you should be able to:
I Identify the order of rotational symmetry
| « Rotate a shape about a point on the

| shape

|« Rotate a shape dbout a port not on a

l shape

: *  Trarslate by a gen vector

| Compare. rotations and reflections

Rotate: a rotation is a circular movement

Symmetry: when two or more parts are identical after a transformation
Regular: a regular shape has angles and sides of equal lengths
Invariant: a point. that does not move after a transformation

Vertex: a point. two edges meet

Horizontal: from side to side

Vertical: from up to down

I_ ______________ —_—— e —— — —
. f-—_---- - -T-=-- T T == -
I Rotational Symmetry T’%&‘igﬁfﬂ J‘;m‘%k 11 Translation and vector notation :
: : : : How far left or right to move |
| Trace your shape (mark Neggtive valve (eft) |
: the centre, port) | : Vector | ( 1 )4/ Posttive valve (right) |
| : | Notation -2 |
I A Rotate your tracing I o far wp or domn tomove. |
| paper on top of the il Neggtive valve (down) |
I original through 360° I (=3 Posttive value (up) :
: y y ) 3 Count the times it fits : : m; o ( 3 ) I
I back into itseff i I
' il |
| ¥ O regular pentagon has rotational symmetry of order 5 | | :
- - 11 |
- T T T T T T ||
: Rotate from a point (in a shape) | : Buery gﬁz *S’ﬂexmsm :
|
L g — | Trace the original shape | / :
| shape (mark the point of rotation) I : o |
|
| 2 teep the port in the same : I shape |
I ;,t 1 place and tum the tracing | I I
P - e e e e o o . . —— — —— — —— — — — — — — — — — — — — —
| ot - 1 Compare rotations and reflections
: Point of - 5 4,'- 3. Draw the new shape | : 4
| rolation 1 7 : I o Refl Iecgi?\s are. a r'n\rg mage
\ ' ' of the original shape
' &) e o
: Image. 90° I : ) _| ol T
cbckWBe Clockwise Onti-Clockwise I I 1 ntormation neeaed 1o periorm a
- - - __ 1A reflection
- T T T T T T [ - Line of reflection (Mrror ine)
: Rotate from a point (outside a shape) 1
I
| Image: 90° arti - clockwise I
| . I
I Pont of _fﬂL | Trace the original shape | : — Rotations are the movement of a shape in a
I rotgtion & (mark the point of rotation) I /\ circular motion
| \f |1
| é\li‘ 1 2 teep the pornt inthe same. | | Aﬁ J
I N\ = e, and tum the,tracng 1 et N Information needed to perform a rotation
| o Y paper [ B - Point of rotation
I Ll_,A ST — I 11 - Direction of rotation
: L e new shape [ - Degrees of rotation
Original [
| shape [
- - -



YEAR 9 — REASONING WITH GEOMETRY. ..
Puthagoras” theorem

@whisto_maths

A
I
| What do [need to be able |} Freuwords |
| todo? ! |
I .
| By the end of this unit you should be able to: : : Square rumber: the output of a number multiled by itseff :
| * Use square and o rools 11 Square root: a vae that can be muttipled by ttself to give a square number |
| ¢ ldentify the hypotenuse Il _ , . . . |
| = Calulte the hypotenuse 1 Hypotenuse: the largest side on ai right angled triangle. Olaus oppostte the right dngle |
I« Find a missing sice in a Right andled il Opposite: the side oppostte the angle of interest |
: trange [ Odiacent: the side next to the angle of interest I
| * Use Puthagoras’ theorem on axes I : :
| Explore. proofs of Puthagoras” theorem | I
R J
———————————————————————————————————————————————— -I
I 1] :
| SQUGP’ €s W‘d Square r OOtS o vV isthe square root symbol I Identrfu the’ hUPOtCﬂUS@ :
o oo ooo oooo Thscanako be vidten as 62 _ I
| OO0 OO0 OOOO %‘/6_4;=S I :
| OO0 OoOoOO Because 8 x & = 64 I I
oooo

I 1]
| 1<l 2x2 3x3 4x4 5x5  6x6  7x7  Ex8 4x4 10«10 1] / :
I 1]

49 6 25 36 49 o4 8 | -
| o 1o I Hypotenuse |

Square numbers |
S e ___ I |
r T, T T T T Al |
| Detefmm ht a tHMQh IS tht—GHkad ” The WPOtGHUSQ i aMagg the |
I 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 I is opposite the biggest angle |
| square. of the hypotenuse I :
I Il
| 2) a? + b? = hypotenuse? I :
| e T Polygons can stilhave a |
I eg a?+b? = hypotenuse®  qyctiiting the rumbers into the o o hgpotgazse £t is splt op o |
| 32442 = 52 } theorem shows that this is a Il trianges and oppostte i right. |
La -3 p-4 -5 9 +16 = 25 right-anged triangle ” argke
—_——— e e —— e ——— r————————_————— |
T o I )
| Cakuiate the hypotenuse || Cabulate missng sides 1| Puthagoras” theorem on a |
: 6 . Either of the : | Either of the :: coordnate axis I
| 3cm cm short sides | | Hypoteruse 15 cm short sides I| :
| . can be. | | con be |I Find the length of the Ine segment |
| rote bbeled aorb | | boekdaorb 1) o |
I potensse | : a 12cm s The segment can |
| | | I| ‘ T — be made into a I
I a? + b? = hypotenuse? | | a? + b? = hypotenuse? I| z right-angled |
| | | :| 1 | triange by addng |
| v I 122+4b% = 152 | the sides on the |
| Substitute in the | [\ © x
: vales for a and b 3246 = hypotenuse? : | | Substitute in the values you are given |: or B dagram :
| 9 + 36 = hypotenuse? | : 144 + b? = 225 :| The ne segment is the hupotenuse I
| 45 = hypotenuse? | o o | 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
: square root the V45 = hypotenuse : | Squre oot o [ b2 =111 |I The lengths of a and b are the :
sum of the | | find the. lervih I sides of the triangle
I'* saescftre  6.71cm = hypotenuse | m{the 62@ b =V111=1054cm | I
: shorter sides |l ot fhe sice |L Be.carefulto check the scaks on the axes :
—_—— e o —— —_—— e —



