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YEAR @ — REASONING WITH GEOMETRY..
- Enlgrgement & Slmllantg

l What do | need to be able

| to do?
By the end of this unit you shoukdbe able to: 1| Simar Shapes: shapes of different sizes that have corresponding sides in equal proportion
» Recognise enlorgement and similarity
Enla ha tive SF , L
EZVE 2 im,;'i ?rgog paogp';ft Scake Factor: the muttiple describing how much a shape has been enlarged

Enlarge: to change the size of a shape {enlargement is not alays making a shape. bigger)

Enlarae. o shape by a fractional SF
Correspondng objects (or sides) that appear in the same place. in two simiar situations

Work out missing sides and andes in a

N
1)
Y
L)
L
: : and identical corresponding angles
y
Ly
N
|
]
|

pair of similar shapes. Image: the picture or visual representation of the shape
o e e I
| Recomise erlovgement G smipdy | Ceaswpefomapont
[ Shaves are smiar f al pairs of corresponding sides are 1 the same ratio l 1 [ Sw@ dstarces method ] [ Raus method" J
These shapes are. similar because. al T .-

sides are increased by the same ratio

| | Enlarae by a posttive scale factor :
_ ) Multiply the. distarce from the centre of

: [ With a scake factor larger than {it makes the shape bigger ] 1| erlargement and each corresponding corresponding vertces by th scale

| | : * vertices factor dong the ray
[

| |:::::::::::::::::::::::
]

: | Cakculations in similar shapes

| [ Dont forgel that proveries of snapes don't change wih enlargements or n ]

| simiigr shapes

: The two trapeziom are simiar find the. missing side and angle

I

|

I

I

|

I

r

8 & \Z50)
Factor 3 N ‘
Every side is 3 times o —
" the orgnd kngih \bcm J
O - 4
| Posttive fractional scale factor

Correspondng sides identify 12
the scale factor 6

[ with o sale factor betveen O and |t mokes the shope smaler |

=2 Scake Factor = 2

130°

I

I

I

[ 1

| Scate Factor of 2 - g Calculate the missng side ~ Length (corresponding side) x scae factor
| v - 2cm X 2

: X =4cm

: Enlargement does ot change angle. size

|

| Cakulate the missng angde  Correspondng angles remain the same
|




YEAR 9 = REASONING W

T GEOMETRY. ..
Soling ratio & proportion problems

@whisto_maths
=== ======== S e e e e e e e e e = e = = = -
| What do I need tobe able. ! Freywords |
| {o do? I |
| : : Proportion: o comparison between two rumbers :
By the end of this it you shoukdbe abke to: | Ratio: a ratio shows the relative size of two variables I
| I ~ ) o _ o
|+ Sole problems with drect proportion I Direct proportion: as one variable is muttipied by a scake factor the other variable is mutipled |
|+ Use conversion graphs : | by the same scake factor |
: * Sobie problems with nverse proportion I : lnverse proportion: as one. variabke is muttipled by a scake factor the other is divided by the :
I ggl\l\ﬁ fﬁﬁ Z’;?i’::blemg || same scale factor |
| N |
I : | |
e e e e e |
I~ .. T T T T T T [ Y
Os one variable changes the other changes ot |
: leCCt Proportton e s rate e : : Conversion Graphs Comvare two varidbes e |
e ..o .. o o % <—— This s abvass a straight e because as one varioble |
[ 7 o e e anibedie civge : | 5 00l - / increases so does the other at the same rate |
: 4 cors of pop - £240 4 cars of pop = £240 ~ . |: = P :
50 ~
I & 0% 5 Bop-= L2240 2 cars of pop = £720 Rl mies To make conversions between units you need to find the
pop pop I I
| 8 g . . £120 S : | / poirtt to compare — then find the associated point by I
=<\ A cars of pop = :
: Sometimes this s easiest [ | Labeling of both aes @E%‘iwrgg ahzhnos ot GC |
I ThS molipeisihe e i you viork ut how much | ! v Showing your conversion ﬁnesachgel as a “cheek” for !
b the same. way that this one unit is worth first I ! ol on?sg Y I
| woukd be for ratio eg |can of pop = £060 I | !
| ———  _————_ JI___.__...__.__________________I
| e e e e e E e
| lnverse Propoftlon Os one variable is mullivled by a scale factor the other is dvided by the same scale. factor : | St &!ﬁ_ Have o directly proportiondl relationship :
I i ‘ |
| ;Eﬁrﬁ; of inversely proportionsl T is inversely proportional to G.. \/\gxen T-2then 2-20 : | To cakuldte best buys you eed o be dbk to :
| I N e | : compare the cost of one int or ints of |
: Time taken to il a pool and the ; | 7 : n equal amounts |
number of taps running | o el |
| |
I Time taken to paint & room and the o 0 2 . : : ‘ Te 2 A ) fB :
| number of workers N | | & 4 cans for £120 cars for ‘43p|
| R 0000 X2 +4 ¥ l£1.20+4 l£0.93+3|
[l e A N - — . - o e e e — = - I ) ) |
IShomq a whok into a given ratio Q : : Finding a value diven In(orn:l) @ : | e ar | o £031 :
| James and Lucy share £350 nthe ralo 34 ||| Inside & box are bloe and red pers inthe ratio 51 | | : |
| Work out how much each person earns [1| K there are 10 red pers how mary bie pers are | | | Shop Ais the best vaue as it is Ip cheaper per ||
| Model the Question aes [ there? Iy can of pop I
| James Lucy Tl : I Model the. Guestion Ble pens : I Shop A :
) £330 || Ble Red 1
|l 3:4 [T || 4 cans for £120 3 cans for 93p |
| Lucy T |I 4+£1.20 13750.93 |
| Findthe vabe.of one pat £3589 7 - £50 ] - ore pot :l Cost per Elbws 3335 Elbug 325 |
| whok £350 . I ipers | pound cars of po arscipop |
| 7 parts to share between I:I ore padt I | | v v |
| (3 James, 4 Ly “E30 |1 Pt bock into the question I |
. Bie pers - Hx 10 = 50 pers 4 | L ]
| Pt bock intot " 1 Bl Red | | Shop A is stil shown as being the best vale but | |
| Jares = 3x £50 - £650 | I 5 ) | l | attention to the unit you are caculating, per | |
| James Luoy I I 10 | item or per pound I
(0345 E g |
50 < - 50 £350 '
: g £ 50£2 O(x) - I I 50 |O : | Best vale s the most product for the :
| ' A oo a0 || There.re 50 Bbe Pers |: owest prce. per wni |
L TR e == =T ]




YEAR 9 — REASONING WITH GEOMETRY. ..
Rates

@nhisto_maths
What do | need to be able ! Feywords
to do?
By the end of this it you shoudbe ablg tor 11 Convert:chainge -
« Sole speed ditance, time questiors Mass: a measure. of how much matter is in an object. Commonly medsured by weight

Solve density mass, vobme. probems Vobme: the amount of 3D space a shape takes up

o Solve flow problems . B . A
. Use fiow graphs Substitute: putting numbers where. ktters are — replacing numbers into a formula

N
h
I
I
N
)
Use distarce time graphs : : Origin: the. coordinate (0, 0)
i
)
|
*  Interpret rates of change and their inits | :
y

e e e e |
Speed, Distance, Time : :
“ver’ for every ity distance | :
e 80 mies per hour (mph) time | Before cakubations — make sure you are |
Travel 80 miks every howr : working in the same units as the speed I
I

0 05 1 2 2.5
You can use Hours : Learn or karm how to g distance |
double number time = ——— |
e ) | rearange the formular for speed |
Weri i Mes 0 0 80 160 200 : speed, distance and time |
i |
|

e O bodt travek at a constant speed for 2.5 hours | Bar modkls

|
I
|
[
I
|
|
|
|
|
1
I - .
|
I
I
I
I
I
I
[
|

It travels 300 mikes . ‘ can hep fo r-———= T — 1
200 e . cacuatempn | |1 Distance — Time graphs — |
. Each vart is hal | The steeper a aradiert the faster ragient=speed !
I I l | ] mhoﬁr ' : the speed 10 i i :
< > Eoch parl s 60 I 10 2 metres per min Horizontal lnes represent stayng stil i
2.5 hours s | 5 |
,'___—___—_______._::___________________________,: A | :
| Density, Mass, Volme g ? |
2 30
£ I
| mass mass g
Moo T i | @ The dlstome coming closer |
: density volime density : | E 55 to home shows the retum |
=] joumey |
| T
| mass = volume X density ¥ P ! !
I [l g 10 I
|1 = I
: Orea of cross e e I
: : — 0 - ' '
| wome of prsm = gy X Derlh ' : 0 5 10 15 20 25 30 35| g o . :
L o } L Time (minutes) CEE e |
————————————————————————— T
Flow probems & araphs | Rates of change & units

| Common rates of change relationships | Speed: mies per hour
| Revisit your conversions between units Exchange rates: euros per pounds !

|

|

f E This wil il at a constart rate, then as the space decreases it wil :
| of ergth and capacty \ Density: mass per vobme , :

Vi i &

I

I

I

I

speed up and the neck of the bottle fil at a faster constant speed

7~ 1000

|
|
|
|
|
: _ ( Units are important
|
|
I

N Ensure any vokme
s cakulations are the same unit
2 —— . as the rate of flow
L 1
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Chapter 12: Wave properties

Retrieval questions

Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.

P12 questions Answers

oscillations/vibrations are parallel to the direction of
energy transfer

....
alay Jaded ]

e What is a longitudinal wave?

o ' Give an example of a longitudinal wave. sound waves

{7 areain -lon_gitud inal waves where the
i furtherapart :

particles are pulled

: & distance from a point on one wave to the equivalent
~ point on the adjacent wave

hertz (Hz)

What rule do waves follow when they reflect off o ¥ _ o
angle of incidence = angle of reflection

sereveserre

6 & 6 6 60 O

a surface?

1
What happens when waves are absorbed by a :® energy of the wave is transferred to energy stores of the
substance? :  substance
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Chapter 13: Electromagnetic waves

Retrieval questions

Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.

P13 questions Answers

they can travel through a vacuum (don’t need a
substance to travel through)

:
List the different types of waves in the EM spectrum i 8 . ; iy A g =0 )
in order of decreasing wavelength (increasing : % radio, microwave, infrared, visible, ultraviolet,
. :2

frequency). X-rays, gamma

1}
. - Y .c . . 0
How can electromagnetic waves be produced? :®  changes inside an atom/atomic nucleus
= o =r L )

How can radio waves be produced?

transmitting television, mobile phone, and Bluetooth
signals

: heating, remote controls, infrared cameras,
cooking food

What are the hazards of being exposed to :® damage skin cells, sunburn, increase risk of skin cancer,

ultraviolet radiation? 5 age skin prematurely, blindness

® 6 6666 00000
g:

Why are gamma rays used for treating cancer and : g
REm

sterilising medical equipment? high doses kill cells and bacteria
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Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.
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B16 questions

What is a population?

What is a community?

What is an ecosystem?

What is competition?

What is interdependence?

What do animals often compete for?
What do plants often compete for?

What is an abiotic factor?

List the abiotic factors that can affect a community.

What is a biotic factor?

List the biotic factors that can affect a community.

What is a stable community?

How do adaptations help an organism?

What are the three types of adaptations?

What is an extremophile?

What makes an environment extreme?
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Answers

total number of organisms of the same species that live
in a specific geographical area

group of two or more populations of different species
living in a specific geographical area

the interaction of a community of living organisms with
the non-living parts of their environment

contest between organisms within a community for
resources

when species in a community depend on others for
resources and shelter

food, mates, and territory
light, space, water, and mineral ions
non-living factor that can affect a community

e carbon dioxide levels for plants

e light intensity

e moisture levels

¢ oxygen levels for animals that live in water
¢ soil pH and mineral content

* temperature

e wind intensity and direction

living factor that can affect a community

e availability of food

e new predators

* new pathogens

* competition between species

when all species and environmental factors are in
balance, so population sizes remain fairly constant

they enable the organism to survive in the conditions in
which it lives

structural, behavioural, and functional
an organism that lives in a very extreme environment

e very high or low temperatures

e extreme pressures

high salt concentrations

highly acidic or alkaline conditions
lack of oxygen or water



