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REASONING WITH GEOMETRY, .

Deduction
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| What do | need to be able |} Meuwords |
|
| M : } Paralel two straight nes that never meet with the same gradient :
| il ' 0

- 1| Perpendcular: two straight Ines that meet at 90 |
: GAlle oSk U SRt pe et : : Trarsversal: a Ine that crosses at least two other Ines :
| Wentify anges 1 paralel Ines 1 Sum the result of adding two or more rumbers |
Lo e anle problems {1 Conjecture: a statement thal maht be true but s not proven |
: * Moke congctures vith angles |1 Equation: a statement that says two things are equal |
| = Make coneclures with shapes I : Polygon: a 2D shape made. from straight edges |
I I | Counterexampk: an example that dsproves a statement }
L I |

© || Correspording anges (N.%meme 0
1

Because dlternale angles are

8 Because co-nteror anges
nave a sum of 180° the

|

|

|

I Because. correspondng :
nighlighted argle 1 110° |

|

|

|

[

' anges are equal the

I
: €QUO|| the hI@l’IIIdIt(’,d OI’I@I@S [ l hI@hII@hth angks are the ¢
are the some size Il same See. o

| 1 Os anges on a ne add up to 180° co-interior angles can
I (| also be. caleulated from applyng afterate/ correspondng
I (! rukes first
S R, P I
T e e e |
:SOIWWI onqle proble,ms Link ange facts to algebra Form an equadtion State. the reason Solve :
| Ongkes on a straight Line , i The sum of angles on a 2x + 4x = 180° |
I 1500 - P \ 2x +4x = 180 straght e 1s 180 © |
| —_—tln. 6x = 180° |
| A ; x = 30°

/ i Interior Ongles |
I Vel opposile andes I_-’(?:-"‘\ g £ andes i 180 ° The angles enclosed by (e |
| Equal - Sumof anges s polgon '
| / \
| 360 ° ool / \ Kosceles have the. same {rumber of sides — 2) x 180 :
| ‘ * base anges |
i i e e s o e S T B T e e e e o o ey o o e e S S et e e e e et e s e 58 e e
FrS s st mal oy
| Mdking conjectures with angles Making coniectures with shapes

y I
I I
| | |
o Q ') Beywords and facts to recal with shape |
| Ol |
0
| v | { Orea the amount of space. nside a shape I
| | | Permeter the length around a shape
| Sometimes | J |
|| Regular Polygons Oll sdes and angles are equal
| X 9 90 9 4l |
|
| I| ~ Quadnlaterdl Facts I
: Proving a conjecture Disproving a coniecture } | |
1 &Wlﬁ
| O pattem s noticed for Only one counlerexample s needed o : D Oll s equdl sze %%ﬁg are poa) :
| Many Cases ) dsprove a conecture I | L O anges 90° m Opposte anges dre equal I
| . | | Opposite sdes are. paralel Co-rrtertor andes |
AN <) T |
N\~ Ol angles 90° |
l : I Opposie sides are. paclel bite |
| No paralel ines
: Oppyy the angke rukes Test the theory Make congecture I S o Equal kngihs on top sdes }
i
| The sum of 180 —70 —20=190 The angk. that : : (} X Ollsdes equal sze gj’f AR |
| anges n G 180 —85 =5 =190 i [ } Opposte andes ore equal One par of equal ongks '
5 croumierence m A |
| trangk s 150 180 — 45 — 45 = 90 sor ik s 0 Ly |
I
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I What do [ need to be able

| to do?

By the end of this unit you should be abke to:

*  Ildentify the order of rotational symmetry

*  Rolale a shape about a pont on the
shape

*  Rolate a shape about a pont ot on a

shape

Translate by a gven vector

Compare. rolations and reflections

REASONING WITH GEOMETRY. .
Rotation & Translation

I
|
: Rotate: a rotation is a circular movemerit

| Symmetny when two or more parts are identical after a trarsformation
I Regular: 6 regulor shape has angles and sides of equal lengths

: fvariant: a point that does not move after a transformation

| Vertex: a point two edges meet

| Horizontal from side to side

I Vertical: from up to down

|

Leseaaeaaama—c—0 e e S
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I Rotational Symmetry T’“fg’;gtg“nf;fgghémm“ 11 Translation and vector notation
: : I How far left or right to move
| Trace your shape (mark Neggtive valve (eft)
: the centre pont) : } rﬁﬁl@r - ( 12)k"/ Positive, vaive. {nght)
: 4 Rotate your tracing : : - kR How fair up or down to move
I paper on top of the I Neggitve. vatue {down)
i |
| original through 360° i = Posttwe. vale {up)
I ) 3 Count the times 1t fits : : Trasiton ( 3 )
| back mto itself il /
| 1l
| ® O reqular pentagon has rotational symmeltw of order 5 | |
| .. 1l
o e e S ———— |
| Rotate from a point (in a shape) | : Erery g’{g h;;ﬁm‘{‘“‘“
l [
I Ongrdl . : | Tract: the. ongnal shape | | f
I B _ imslepeioain || ol |
| \ Abeep e porlnhesre. 1 | shupe
| >!\J e
| - papes | A S I
: = l S s I l Compare. rotations and reflections "
rotation -4 e eflections are & mirror mage
: . / @ @ : } '_ o of the onginal shave
| 40° I !
I mm I [ ; T B Information needed to perform a
}__ ______________________ i \_* reflection
o o cmaw wew w8 ] 1 - Line. of reflection (Mrror Ine)
| Rotate from a point (outside a shape) [l
|
: mage 40° anti - clockvise |
|
| Point of | Trace. the onginal shape [ _ Rotations are. the movement of a shape in a
: rotann (mark the point of rotation) | : - /\ aireular motion
|
| 2 beep the pont n the same | | {\ N,
| poce and tum the tracng | | ke Informalion needed to perform a rolation
| paper [ SR > - Pont of rotation
| | i 1 - Drection of rotation
} | 3. Drain the nex shape I } £ - Degrees of rotation
Onginal [
| shape [l
| e mimicitmrsmy e o i o s e R 3 ] B T e
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| What do Ineedto be bk |

Puthagoras” theorem

| 10 do?

By the end of this unit uou should be. able to:
Use square and cube roots

Idertify the hypoteruse

Calculate. the hypoteruse

Square number: the. output of a number muttipled by itseff

Square root: a valle that can be muttipled by itself to gie a square number
Hypotenuse: the largest side on a right angled triangle. Olways opposte the right angle
pposite: the side opposite the angke of interest

Find a missing side in a Right angled
trangle

Use Puthagores” theorem on axes
Explore proofs of Pythagoras” theorem

diacent: the side next to the angle of interest

I_ ______________ e s st S i s S i i i o - o = e o ] Wi —
________________________________________________ 1
| I .
I Squares and square roots o V' isthe square oot ymbol || ldentify the @Otm :
| 0l oo ogog oooo This can ako be written as 62 _ Il
| 00 OO0 OO000 569‘/?%:864 I :
| ooo oOnoo i 1l
| aooo 1 [
| 1=l Axd 3«3 4x4 5x5 6x6 7x7 Ex6 qx9 0«10 || / :
L4 g 6 ! |
| | 25 36 41 64 8 100 I Hypotenuse |
L Square numbers | : }
e e e S S S e - !
| Determire if a triangke is nﬂht"m H The hypolenuse is aiways the I
I l longest side on a tnangle. because it |
} I & tnange 15 nght-angled, the sum of the squares of the shorter sdes wil equd the i is opposite the biagest ange |
| square. of the hypotenuse I :
| ] [l
I A a? + b? = hypotenuse? [l :
| - I Polygons can stilhave o |
| eg a’+b? = hypotenuse® Substituting the numbers mnto the I g v

- @ hupoteruse if 1t s spht op nto |

2 2_ g2 I
I 3 +4 5 } theor;hmt Showéd”t‘“t th:z S{ 1 triangles and opposite a rght :
4=3 b=4 ¢-=5 9 +16 =25 righ-enged triang ange
R A A i oo S | ———  _
o — — — — — — — ————— [ et .t r—_—_—_—_—_— |
If L l ’
| Cabuite the hypoterse || Calouate missing sides :: Puthagoras’ theorem on a {
| .
! . Eiber o the | | e of . | coordnate axis :
| 3ecm N shotsces | | Hypotenuse 15 cm shor sces |,
| @ wnte | wnte | | Find the length of the Ine segment :
| piene bbeled aorb | | boekd aorb | e r— |
| 4 | ' a 12cm I| 5 The segment can |
| | : I| ¢ be made mtoar |
I a? + b? = hypotenuse? | | a? + b? = hypotenuse? :| ; nght-anged |
| I | I| 1 tnongke by addng |
| el I 122+b% = 152 | the sdesonthe |
| \Sisttenthe o, o, hypotenuse? | [ DTS I} o5 a5 8 dogyram |
| vabes for g and b | : ltule In tne vales you dgre given || |
9 + 36 = hypotenuse? | 144 + b2 = 225 [} The Ine segment is the hypotenise
: 45 = hypotenuse? | I e e [l :
| 2 To find the m UPOISHESEE | Rearrange the equalion by subtrcting the sorter =| a? + b% = hypotenuse? |
| s | | square from the hypotenuse squared | | — [
| square. root the V45 = hypotenuse : | Qumerotto [ b2 =111 || The lengths of a and b are the |
| 4 | Fthe I
sum of the | | b the. nath [ sides of the triange
| squwresof the 6. 71cm = hypotenuse | | of the S|d2 b =v111 = 1054 cm || |
: shorter sides [ | | L Be carefulto check the scale on the axes }
T o i s e i e s i i iy i i | —_—_ e e —————



