Maths at Southmoor Academy 50 — Proportional Reasonmg Stage 9

| | Identify simiar shapes | U information in similar shapes

| IFndngavabe gven Infornl) @1 M2 Southmoor Academ

bside. @ box are. ble and red pens n the ratio 5| ASPIRE - ACHIEVE - ENJOY

If there are 10 red pens how many blue pens are

I
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I
| Oingles n smiar shapes do not | I em Compare the equvdent sde on bolh shapes | : [
| change | | @ - || there? I
| eg f atriange gets bigger the | | — m Scae. Factor & the. mutipleative. I : |
| angles can not go dbove. [30° | | ecm relationship belween the two : | Model the Question Ble pers I
| \_} lengths | Ble  Red [
l Similar shape: I| || 5 ) I [[TTT] |
| 12em | x 15 Remerrber anges | 1 : ! I
| fem Scake Factor R do not incredsz. or | D - ore vt One unit |
| eom %m Both sides on the bigger | | Shape OBCD and EFGH ave simigr ~~ change vith sm\ 105cm | | -0 pors - Opers |,
| shape are. 13 Umes bigger | | e | I |
| Compare. 69 §:12 : | Notation hes 15 3o 8 : : UL bk o the quesfion Ble pers = 5 x 10 = 50 pens :
sides 4:3 A:3 | frdthe Bue  Red
Both sels of sides are. in the same ratio I corresponding sides m ] | : 5 : | CTTTT1 :
———————————————— - | OB and EF are. correspanding D Jdem € H G | | x 10 x 10 . |
—
[m———————— S E T TS S S S S E T T T T T 40 %50 10 Red pers = 1x 10 10 pers |
lf—
| CondltIOhS for Conmt tnanﬂhg | Slmﬂa( tHGMkS || Trere are 50 Ble Pens |Shafm a whok. into a given ratio °|
| Trianges are congruent if they satisfy any of the. folowing condtions | el
Shar’E,S Q4 UEI’TEX Becaise Cofregpmd\n@ gnqleg L. . - | James and LUC(J share, £350 in the. ratio 34

are equal the highlighled angles
are. the same size

| Work out how much each person eams

:[ Side-side-side ]
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| | |
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| Oll three sides on the triange are the same size : | | : Congruent. shapes are! ldmﬁl{ al corresponding sides | | Model the Question James :
I : | and angles are The same size | James Lucy
| [ Ongle-side-angle. } | | ! | : [LL] £350 :

| | Parale! Ines — all andes wil | 0CB-KITL | 5 : 4— [(TTT]1 |
: Two angles and the side. connecting them are equalintwo | | be.the same n both triangle : | J - / | : T |

triandles | | I M | 1o
cm cm | Fm Of - - I

| [ Side-oraleside ] | | Os all anges are. the. same. this s simiar — it |1 3 N > | \'Ajh;zﬂ;;a;g onepat  £350-7 - £50 |
l W | | only one pair of sides W e needed {o show | : Becaise dl the angles are the same and OC-HM BC-LM | | 7 parts to share between I:l ?;0 part |
| Two sides and the ande. in-between them are equal in two | | equaity | I triangles OBC dnd FLM are congruent I} (3 James 4 Liey) |
| trianges (t wil akso mean the third side is the same size. on | | | | : | Put back into the question |
| both shapes) || Olthe agesin | | : cecase dl s e | I s Ly s 3% £90- 260 :
| s the same, bit dl sides ' ——
|[ R@ht mgle—?ypotenuse—side ] | I A/ both trianges are | ! 10cm are. enlarged by A || 3 : 4. D:':I |

| | the same andso | | H\sem | (x5 x 50 £300;
| The triangles both have a right ange, the. hypotenuse and Verticaly al Sume anes || Ao (o’ 0BG and ) are | [TTT] |
| ! I I J[ " S|m“0lr I ASSEan C M 7em ) similar | £ |5O £200 [ —
| onesde ae e sgme 1 opposite anges | L _! | Lucy = 4 x £50 = £200 JI
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Similar areas and volumes

Direct Proportion €. E varies directly with the square of f,

If two shapes are similar thew their areas and volumes are alse related.

whew E equals 56,  equals 2.,

If the length scale factor between the +wo shapes =k
thewn the area scale factor between the two shapes =k? _
a) Find +he value of € when f = 0.5

e.9. Lf the length scale factor was 5, thew the area scale factor would be 5* = 25, and the volume scale factor would be

b) Find the value of f whenw € = 224

5% =125.
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1 and the volume scale factor between the two shapes =k? :
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| Tf starting with a volume scale factor, cube root this 4o find the length scale factor, then square for the area scale '
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\ s directly proportional +o x*
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factor. ! First, find the equation linking € avd f.
If starting with the area scale factor, square root to find the length scale factor, then cube for tine volume scale factor. E Eaf a) £=05
b e e e e e e e e e E e e e e e e  — ———————— ] !
1
B e T € =14 x 0.5
1 A 1 : L N f E = kFZ
' Tuverse Proportion R ! ear propertionaii coa5
' i ' o 1 4 is directly proportional +o x 5=kx 2%
6.0, C varies inversely with the sauare root ofr. : X ' Lo b) E=224
! : : ! | = . . 1
! when C equals 2.0, r equals 4. ! E 50 = 4k 224 =14f2  (divide by 14):
| : ¥ ! Il direct proportion — GG A= . '
| a) Find Hhe value of C when r =16 | } : | A prow k=56+4=14 e=f (sauare root) |
! ! . graphs start at (0, D) 4ok !
‘ 1 = -
! b) Find the value of r when C = 4 O ! I € =14f* !
1 il | 1
\ First, find the eduation linking C and r. o ! '
B
E C s - | E
a—= _ i !
! Vr a) r=16 5 E ! !
! ; 1 1
! k L o !
! C=F C=TeF R : E E !
E ’ b) C=4 ) Yy Is inversely proportional +o x : E E
20=+% 40
E 4 “=F (o) y a:—g E | i
_ . 1 1
! 20x VA =k=4D 4;[ ’f;o Esq‘;:i - o I
! = 1 1
' 4D r=10" =100 | ! Quadratic proportionality Southmoor Academy !
\ C=— 1 ! ASPIRE - ACHIEVE - ENJOY !
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