YEAR 10 = SIMILARITY. ..
Trigonomelry

What do | need to be gble to do? ” feuwords

By the. end of this unit you should be able I
to:

Enlarge: to make a shape bigger (or smaler) by a given muttiplier (scake. factor)
[ Scake Factor: the mutipler of enlargement
* Work flentl with hupoteruse, opposte. 1| Constart: a vale that remains the same

| |
! |
! |
! !
|

|
| and adacent sdes I Cosine ratio: the ratio of the kngth of the adiacent side to that of the hypotenuse The sine of the |
| ¢ Use the tan sine and cosire ratio to ] I
' |
' |
' |
' |
' |
|

find missing side. kengths I cgmplerr_\eht
. Use the tan, sine and cosine o o I Sine ratio: the ratio of the length of the opposite side to that of the hypotenuse

find missiig anges [| Tangert ratio: the ratio of the length of the oppostte side to that of the adacent side

e Calcute sdes using Puthagoras’ 1] Inverse: function that has the opposite effect

Theorem ” Hypoteruse: longest side of a right-angled triangke. 1t is the side opposite the right-angle
_______________________________________________ 1
: Ratio in right-andled triangles ~ en e onde s e e : : Hupotenuse, adjacent and opposite. oM - tronges e ik |

the ratio of sides a and b wil this way |
| ako remain the same. | 1 ’ ODJOCENT |
I 2bcm 100 em . : : OPPOSITE Next to the angle in question |
| 10”” L > ¥ L I 007em| S || Qs opposte an cute ange Often lobeled It I
| " Wb 1] el to e secrd '
I ab [a=L g‘ 0 007 x I Postion depend upon the. ange Obwaiss the longest side :
I 12 2 l in use for the question HYPOTENUSE Obways opposite the right angle |
L 50100 007014 T Useful to label this first |
[ T e e e e e e e e e e e e e e
| Tangent ratio: side lendths || S and Cos ratio: side enits |
I
, Tind - opmostte sce L1 opposte S R |
| an QQMtS I em Sin@ = opposite side ODJOCENT Cos® - odiocent side | |
adjacent side I hypotenuse side X cm hypotenuse side | |
I T -

I I
| Substitute the vales into the tangent formula I Substitute the valves into the |
I I NOTE |
l= T4 - 0 I 12 cm The Sin(x) ratio is 12 cm rato formuia |
F
1S5 x : | HYPOTENUSE tge F;gje )“g tthe HYPOTENUSE  Eduations might need |
S = ] Equations might need | : ST rearranging 1o solve :
I 10cm AN L e =
I OPPOSITE I Pithicoras theorem € 0 7 7 0 —— |

xxTan34 - 10, |1 Pythagoras theorem [ _
I o 4 o Hupotenuse® - a# + b Ploces to look out for Puthagoras |
| x=_10 . -14&m | | - Perpendcular heights n isosceles |
I Ton34 I %, This is commutative — the triangs |
.- 1 %, square of the hypotenuse s - Diagonaks on right angled shapes |
[ — et a ‘ Z, equal 1o the sum of the - Dslance betwieen coordnates |
| Slﬂ, COS, Tan: OMICS : : b squares of the two shorter - Ony length made from a right angles |
| ' . , 1 sides |
I [ LR } | - -----------------———-———T-—T=x
: ODJOCENT Label -~ I : anales Because trig ratios remain the. same for simiar : I heu anﬂl@s 0° and 90° |
3cm gpetyour trange. shapes you can generaise from the foloving I |
This side coud be catculated

: = = and choose g I : wsing Puthagoras LRI : :[ Tan0 = 0 ] [ M ] I
2] trigonometric ratio |
I § : I & 1 V3 Sn30 = LY i uaie comot be cefred — t s |

1S Substitute vaves nto | Tan30-—= ||Cos30-— z ||
the. ratio formul 1'V3em 2¢cm V3 2 V3 | impossibk. as you cannot have two |
: 4cm - — | : g0\ (Tan60 = \/3 || Cos60 = % Sn60 - > : I 0% anges n o tronge I
I 9 =Tm_| %}% : I W I :WEHNCM :
| Tan6= _ 3 . > < | | | | e I
! Y[ 6 -t oputesie |11 N 1 sno-0 ][ snt0-1 ]
| O-Tant 3 hupolense ] 111 e [N ((Tanas-1) [00345= i][sms . i]: | !
4 e | > 2 211 (cos0-1) (Cost0-0 !
I | 8 =Cos! adicentsice | ! H I
| 6-36%, hypotenuse side | | | Tem I I

| h 1 I
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What do | need to be able to do?

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

*  Enlarge by a posttive scake factor
Enlarge by a fractiondl scale factor

*  ldertify smiar shapes

* Work out missing sides and angles in
Similar shapes

*  Use paralel nes to find missing angles

I
I
I
I
I
I
I L]
I
I
I
I
I
| = Understand simiarity and congruence
I

SIMILARITY, ..

:l Reuwords
(!

Scak Factor: the muttipler of enlargement

Congruent: the same size and shape

Enlarge: to make a shape bigger (or smaler) by a given muttipler (scake. factor)

Certtre of enlargemert: the poirt the shape. is enlarged from
| Similar: when one shape. can become ancther with a reflection, rotation, enlargement or translation

| Corresponding; items that. appear in the same place in two similar situations
Parale! straight Ines that never meet (equal gradents)

I

______________ JL________________
P e L T T T T T T e
| Posttive scake factors @ || Fractionl scate. factors €@
: Enlgraement from a point I Fractions less than | make a shape SMOLLER
| Erkorge. stope. B by SF 2from (00 : : R s an enlargement of P by a scale factor
| y J ¥ % from centre of entargement (15,)
| Tre shape is K ¥
: enbarged by 2 ,'II (. rlpg
| / s threz times

The distance co N - e
| from the pont ,,j.m . ) e = smaler than P
: enlarges by 2 ,'I/ 3 — 5’ I 3 E| /
I s = X || 0 123u6678ai00ZBIE
L — W _______

| Information in similr shapes

Compare the equivdlent side on both shapes

Congruenoe Similarity & enlargement

|| Identify similar shapes

NN

I I Simiar shapes
&em

I

I

Ongles in smiar shapes do not |
change |
eg if atrange gets bigger the |
angles can ot go above. 180° |
I

I

I

12em

Scale Factor
Both sides on the bigger |
shape are 1D times b\@geq

:I Compare. 61 & 12 |

| sides 2:3 2:3 I

| Both sets of sides are in the same ratio _!
Co-interior angles

|: Onaes in paralel ines @

Qternate angles

|

|

|

I Coon ) | ande s 110° |

g s
| — Sca Factor i the multipicative | | Because alemate anges are A |
| Gem %m relatiorship between the. to | equal the highlignted angles dre |
| kngths | I the same size |
x 15 Remember andes II
| do not increase or | | |
ha ith scal 105cm

| Shape OBCD gnd EFGH are simlar ~~ change vith scae \ 749 | | Correspording andles \ I
| F I LOITespondng anges Z Os angkes on a Ine add vp to |
| Notation hebs s A 35m . | I Because corresponding dngles 180° co-interior angles canakso |
| findthe | | are equal the highlighted angles 30° be cakculted from dpplying |
| corresponding sides 105° | are the same size o0 atemnate/ corresponding rules |
D Jem € H G | [ first I

| 0B and EF are correspondng

Because corresponding dngles
are equal the highighted anges

Congruent shapes are identical — al corresponding sides
and angles dre the same size

i‘ E are the same size
Paralel Ines — all angles wil

be the same in both triange

Os dll angkes are the same this is smiar — it
only one. pair of sides are needed to show

equalty
Ol the angles in
/ both triangles are
the same and so
Verticaly /V similar

opposite anges

0CB - KM L
5 em 5;2/

35(n 55;1\

Because al the angles are the same and 0C-HM BC-LM
triangles OBC and LM are. congruent

Because dll angles are

the same, but dll sides
are enlarged by 2
""" 0BG and HU are
64° L
Thom e similar

Because co-interior angles have
a sum of 180° the highighted

rComditions for conaruent trianales

Triangles are. congruent if they satisfy any of the folowing condtions

Side-side-side

Qll three sides on the triangle are the same size

Onde-side-angle

|
|
|
|
|
|
|
|
Two angles and the side connecting them are equalintwo |
|
|
|
|
|
|
|
|
|

triangles

Side-angle-side

Two sides and the angle in-between them are. equal in two
triangles (it wil akso mean the third side is the same size on
both shapes)

[ Right angle-huypotenuse-side J
The triangkes both have a right angle, the hypotenuse and




