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YEAR & — REASONING WITH

@whisto_maths

CEOMETRY. ..
Deduction

| What do | need to be able !} Feywords
| M Paralel two straight Ines that never meet with the same. gradient.
By the.ered of th it uou shekibe b to Perpendicular: two straignt Ines that meet at 40

|
I
I
: ldentify angles in paralel ines
|
|
I
|
I

I

I

I

I

: Transversak a ne that crosses at least two other Ines.

| Sum: the resutt of adding two or more rumbers

| Conjecture: a statement that might be true but is not proven
I
I
I
I
I

semi circk 5 90°

*  Solve angk problems
« Moke conectures with angles Equation: a statement that says two things are equal
* Moke conectures with shapes Polygon: a 2D shape. made from straight edges.
Counterexample: an example that disproves a statement
L_ ______________ T —— '}
[ e — s — = == o [ =~ ——— — — — — — — — — =
| Otemate. andles @ |/ Correspondng angles )!! Co-interior angles :
|
I : | l : A B Because co-nterior anges I
| I — : 1 have  sum of 180° the :
| Because atemate anges are Il " [ highighted angke 1s 110°
[ . | angles are equal the | e |
| GQUG[ the hnghi@hted W\ka : | hi@hﬁd"ltﬂd angles are the | | F [
| are the same size | some size I | e . I
I | | O anges on a ne add up to 180° co-nterior anges can |
: | : | | akso be cakulsted from ap?mf@ tal‘temate/ corresponding |
| | rukes firs
e e o b _ |
. T e e s I
:SOIW\Q angle probems - Link ange facts to dgebra l Form an equation State the redson - Sole :
| Ondes on a straight Line . The sum of angks on — °
| lge i Y 2x + 4x = 180° Stright ie's 160° e ‘;x 11220 |
| X = |
| Ordkes x = 30°
I Verticaly opposte anges / \ Trianges m@m erchosed by the :
| Equdl =5 Sumof angles s 180 ° polggon |
| arond a : »
| 360 ° /g* ‘ \ kosceles have the same (number of sides — 2) x 180 I
| bl poee anges :
___——l:::::-:::::::::::::::::::I.
: | Making conjectures with shapes ,
|
| |1 ey o s torzabhsope. |
I
| I : Orea: the amount of space inside a shape :
: R S : | Perimeter: the kength qround a shape |
I I I Regular Polygons: Ol sides and angges are. equal I
| I
| L
I
: Proving & conjecture Disproving a coniecture : [ |
| Opattem is noticed for Only one counterexample s needed to | : 1 Ol'sdes equal size mg e '
. paralel |
| manycases _ dsprove a conecture I O angkes 90 m Oppuste, anges e e
: I | Oppostte sides are. parale! Cointerior anges :
ESSTAN <} T |
| ,/ | : Of angls 90° |
Opposite sides are. paralel fite |
I ——— — e I - ¢ No
|| Oppg the angk des  Testthe theorg | Make con)ecture | : == 4 E@’;.“’Q“;‘U";e; top sides I
Rhombus |
: 180 =70 —20 =90 The ang that : I )/\‘ Ol sides equal size gg‘::l lngths on bottom |
| nges in a 180 -85 —-5=90 "‘?tg the | : %\' } Opposite angles are. equal One pair of equal angles I
| triongk ' 180° 180 — 45 — 45 =90 etk s ° Iy v :
| |



YERR 9 — REASONING WITH GEOMETRY. ..
Rolation ¢ Translation

'._.__.__———_—_———— ————— i — — — — — —— ———— — = —— = —— —— — — —— — — —y

What do | need to be able
| o do?

: By the end of this unit you should be abke to:
*  ldentify the order of rotational symmetry
*  Rotate a shape about a point on the

I
: |
|
: 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 :
| |
I |
| |
I |
I |

I
|
I shape '
|« Rotate a shape about a point not on a Vertex: a point two edges meet.
: shape Horizontal: from side to side
| ° Trarslate by a gven vector Verticat from up to down
| * Compare rotations and reflections
L_ ______________ e e e e e e s e e e e . — o —— i — — — —— — -
T T | T T = -
Rotational Summetry Trcg paper vebs check | | Tranglation and vector notation
rotational symmetry
How far left or right to move
Negytive. valve (ieft)
( 1 )/ Postive. valve {right)
'-2 \

paper on top of the
original through 360°

> 3, Count the times  fits
back into itseff

O regilar pentagon has rotational symmetry of order 5

Negative vabe (down)
— Posttive vaive (up)

I

I

: [ Trace your shape (mark
| the centre pont)

: 2 Rotate your tracing
I

I

I

|

I

I

I

|
|
|
I
I
|
|
| How far up or down to move
|
|
|
|
|
I
|
I

Every vertex has been transiated

o Reflections are a mirror image
of the original shape.

D Information needed to perform a
reflection:
- Line of reflection (Mirror line)

Rotations are the movement of a shape in a
circular motion

Information needed to perform a rotation:
- Pont of rotation

- Direction of rotation

- Degrees of rotation




YEAR 4 — REASONING WITH GEOMETRY. ..
Puthagoras” theorem

@whisto_maths

By the end of this unit you shoukd be. able to:
*  Use square and cube roots

Find a missing side in a Kight angled
triangle
*  Use Pythagoras” theorem on axes

|

|

|

I .

: * Cakulate the hypotenuse
|

|

: *  Explore proofs of Pythagoras” theorem

|
|
|
|
[
|
ldentify the hypotenuse :
I
|
|
|
I
[

Oppostte: the side opposite the angle of interest
Odjacent: the side next to the ange of interest

|
I
|
: Square number: the output of a number muttipied by itself

| Square root: a value that can be muttipled by itself to give a square number

: Hypotenuse: the largest side on a right angled triangle. Olays opposte. the right angke.
|

|

|

|

|

=
=I
|

|| The lengths of a and b are the

/

Hypotenuse

The hupoteruse s alais the
bnaest side on a triange because it
is oppostte the biggest ange

|
|
I
!
I
I
I
|
|
|
I
I
I
|
I
I
|
|
|
|

e Polygons can still have a
"L g hupoteruse i it is spit up into |
trianges and oppostte. ai right |

gk

Puthagoras” theorem on a

|} coordnate axis

Find the length of the ine segment

|

|

|

|

|

|
AR The segment can :
T be. made into 6 |
T s
trionge by addng |
|

|

|

|

|

|

|

|

|

|

|

the sides on the
diggram

O = N W AE OO0
‘.

01 2 3 456 6

The ine segment s the hypotenuse

a? + b% = hypotenuse?
|_'_J

sides of the triangle

|
|
= 3t E=x ==
| opEm
| I« 2x2 3%3 4x4 5x5  6x6  7x7  §x§ 4x4 0«00
I
14 9 b 25 3% 49 64 8 100
L Square numbers I
r ., . .., T T T T T T T T T T T
Determine if a triandke s right-anged
I a triange is right-angled, the sum of the squares of the shorter sides will equal the
square of the hypotenuse
a? + b? = hypotenuse?
eg a?+b? = hypotenuse® Substituting the. rumbers into the
32442 =52 } theorem shows that this is a
9 +16 = 25 righl-angled trange :
_________________ . . T T T T T T
| Caculate the hypotenuse | | Calbulate missing sides
| b , I 4
Either of the I Either of the

: 3cm 6 cm short sides : | Hypoteruse 15 cm short sides
| 4 con be | | b can be
| — wbekdaorb | | beled 6 or b
I 4 I : a 12cm
I I
| a? + b% = hypotenuse? I : a? + b? = hypotenuse?
I I
I | I : 1224b2 = 152
| 37467 = hypotenuse? | | | Sbstitte 1 the vates yow are gnen
| C 9+436= hypotenuse? | I 144 + b2 = 225
! 45 = hypotenuse® | | o -

= hypotenuse
| 4 ypotenuse™ | Rearrange. the. equation by subtracting the shorter
| 8 : | square from the hypotenuse. squared
: V45 = hypotenuse | : Squere oot o { b2 =111

= | — fl’\d
: I ’ 6.71cm = hypotenuse : [ |ofttﬁl:i?igeth b =V111=1054 cm
\ I

I \

-—
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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.

B5 questions Answers

® 666 6 @ 6 6 0OOOOOOODO O

What is a communicable disease?

What is a pathogen?
Name four types of pathogen.
How can pathogens spread?

How do bacteria make you ill?
How do viruses make you ill?

Name three examples of viral diseases.

Name two examples of bacterial diseases.

Name four methods of controlling the spread of
communicable disease.

Describe an example of a protist disease.

Describe an example of a fungal disease in plants.

How can the cause of a plant disease be identified?

What are three mechanical defences that protect
plants?

Give three physical defences of plants.

How can aphids be controlled by gardeners?

How can plant diseases be detected?
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a disease that can be transmitted from one organism to
another

a microorganism that causes disease
bacteria, fungi, protists, viruses
air, water, direct contact

produce toxins that damage tissues

reproduce rapidly inside cells, damaging or
destroying them

measles, HIV, tobacco mosaic virus

Salmonella, gonorrhoea

good hygiene, isolating infected individuals, controlling
vectors, vaccination

malaria - caused by a protist pathogen that is spread
from person to person by mosquito bites, and causes
recurrent fevers

rose black spot - spread by water and wind, and
affects plant growth by reducing a plant’s ability to
photosynthesise

gardening manuals and websites, laboratory testing,
monoclonal antibody kits

thorns and hairs, leaves that droop or curl, mimicry to
trick animals

cellulose cell walls, tough waxy cuticles, bark on trees

introduce ladybirds to eat the aphids

areas of decay, discolouration, growths, malformed
stems or leaves, presence of pests, spots on leaves, and
stunted growth
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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.

® 6 6 66 © 660 0 00 60600 O0OC O©

B6 questions

What non-specific systems does the body use to
prevent pathogens getting into it?

What three functions do white blood cells have?

What happens during phagocytosis?
What are antigens?

Why are antibodies a specific defence?
What is the function of an antitoxin?

What does a vaccine contain?

How does vaccination protect against a specific
pathogen?

What is herd immunity?

What is an antibiotic?

What do painkillers do?

What properties of new drugs are clinical trials

designed to test?

What happens in the pre-clinical stage of a drug trial?

What is a placebo?

What is a double-blind trial?

What is a monoclonal antibody?

Give two examples in which monoclonal antibodies

can be used for.
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Answers

« skin
+ cilia and mucus in the nose, trachea, and bronchi
+ stomach acid

phagocytosis, producing antibodies, producing
antitoxins

phagocyte is attracted to the area of infection, engulfs a
pathogen, and releases enzymes to digest the pathogen

proteins on the surface of a pathogen

antibodies have to be the right shape for a pathogen’s
unique antigens, so they target a specific pathogen

neutralise toxins produced by pathogens by binding
to them

small quantities of a dead or inactive form of a pathogen

vaccination stimulates the body to produce antibodies
against a specific pathogen - if the same pathogen
reenters the body, white blood cells rapidly produce the
correct antibodies

when most of a population is vaccinated against a
disease, meaning it is less likely to spread

a drug that kills bacteria but not viruses

treat some symptoms of diseases and relieve pain
toxicity, efficacy, and optimum dose

drug is tested on cells, tissues, and live animals

medicine with no effect that is given to patients instead
of the real drug in a trial

a trial where neither patients nor doctors know who
receives the real drug and who receives the placebo

A monoclonal antibody is an antibody produced by a
single clone of cells.

Treating cancer, in pregnancy tests
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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.

B7 questions Answers

6666 6 @ 6 BOODOOOOO O O

What is coronary heart disease?

What is a stent?

What are statins?

What is a faulty heart valve?
How can a faulty heart valve be treated?

When do heart transplants take place?
What are artificial hearts used for?

Define health.

What factors can affect health?

What is a risk factor?
Give five risk factors.

What is cancer?

What are malignant tumours?

What are benign tumours?

What two types of risk factor affect the development
of cancers?

What is a carcinogen?
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layers of fatty material that build up inside the coronary
arteries, narrowing them - resulting in a lack of oxygen for
the heart

a device inserted into a blocked artery to keep it open,
allowing more blood and oxygen to the heart

drugs that reduce blood cholesterol levels, slowing the
rate of fatty material deposit

heart valve that doesn’t open properly or leaks
replace with a biological or mechanical valve

in cases of heart failure

keep patients alive whilst waiting for a transplant, or
allow the heart to rest for recovery

state of physical and mental well-being

disease, diet, stress, exercise, life situations

aspect of lifestyle or substance in the body that can
increase the risk of a disease developing

poor diet, smoking, lack of exercise, alcohol,
carcinogens

a result of changes in cells that lead to uncontrolled
growth and cell division by mitosis

cancerous tumours that can spread to neighbouring
tissues and other parts of the body in the blood, forming
secondary tumours

non-cancerous tumours that do not spread in the body
lifestyle and genetic risk factors

a substance that can cause cancers to develop
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Chapter 1: Atomic structure

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.

O OO0 666 6 00000 6 000

What is an atom?

What is Dalton’s model of the atom?
What is the plum pudding model of the atom?

What did scientists discover in the alpha scattering
experiment?

Describe the nuclear model of the atom.
What did Niels Bohr discover?
What did James Chadwick discover?

Where are protons and neutrons?

What is the relative mass of each sub-atomic
particle?

What is the relative charge of each sub-atomic
particle?

How can you find out the number of protons in an
atom?

How can you calculate the number of neutrons in
an atom?

Why do atoms have no overall charge?

How many electrons would you place in the first,
second, and third shells?

What is an element?
What is a compound?
What is a mixture?

What are isotopes?

What are the four physical processes that can be
used to separate mixtures?

What is relative mass?
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smallest part of an element that can exist

atoms as solid spheres that could not be divided into
smaller parts

sphere of positive charge with negative electrons
embedded in it

some alpha particles were deflected by the gold foil -
this showed that an atom’s mass and positive charge
must be concentrated in one small space (the nucleus)

dense nucleus with electrons orbiting it
electrons orbit in fixed energy levels (shells)
uncharged particle called the neutron

in the nucleus

proton: 1, neutron: 1, electron: 0 (very small)
proton: +1, neutron: 0, electron: -1
the atomic number on the Periodic Table

mass number - atomic number
equal numbers of positive protons and negative
electrons

up to 2 in the first shell and up to 8 in the second and
third shells

substance made of one type of atom

substance made of more than one type of atom
chemically joined together

two or more substances not chemically combined

atoms of the same element (same number of protons)
with different numbers of neutrons

filtration, crystallisation, distillation, fractional
distillation, chromatography

the average mass of all the atoms of an element
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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.

O66600 6 660666 6 6 0 0000O00ODOCO

How is the modern Periodic Table ordered?
How were the early lists of elements ordered?
Why did Mendeleev swap the order of some elements?

Why did Mendeleev leave gaps in his Periodic Table?

Why do elements in a group have similar chemical
properties?

Where are metals and non-metals located on the
Periodic Table?

What name is given to the Group 1 elements?

Why are the alkali metals named this?

Give the general equations for the reactions of alkali
metals with oxygen, chlorine, and water.

How does the reactivity of the alkali metals change
down the group?

Why does the reactivity of the alkali metals increase
down the group?

What name is given to the Group 7 elements?

Give the formulae of the first four halogens.

How do the melting points of the halogens change
down the group?

How does the reactivity of the halogens change down
the group?

Why does the reactivity of the halogens decrease
down the group?

What is a displacement reaction?
What name is given to the Group 0 elements?

Why are the noble gases inert?

How do the melting points of the noble gases change
down the group?
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by atomic number
by atomic mass

to group them by their chemical properties

leave room for elements that had not yet been
discovered

have the same number of electrons in their outer shell
metals to the left, non-metals to the right
alkali metals

they are metals that react with water to form an alkali

metal + oxygen — metal oxide
metal + chlorine = metal chloride

metal + water = metal hydroxide + hydrogen
increases (more reactive)

they are larger atoms, so the outermost electron is
further from the nucleus, meaning there are weaker
electrostatic forces of attraction and more shielding
between the nucleus and outer electron, and it is easier
to lose the electron

halogens
B, €lsiBis T,
increase (higher melting point)

decrease (less reactive)

they are larger atoms, so the outermost shell is

further from the nucleus, meaning there are weaker
electrostatic forces of attraction and more shielding
between the nucleus and outer shell, and it is harder to
gain an electron

when a more reactive element takes the place of a less
reactive one in a compound

noble gases

they have full outer shells so do not need to lose or gain
electrons

increase (higher melting point)
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Chapter 3: Energy resources

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.

6 6 6 6 ® 6 6 060 © 0 0 6 ©0 00

(=)

P3 questions

What is a non-renewable energy resource?

What is a renewable energy resource?

What are the main renewable and non-renewable
resources available on Earth?

What are the main advantages of using coal as an
energy resource?

What are the main disadvantages of using
coal as an energy resource?

What are the main advantages of using nuclear
fuel as an energy resource?

What are the main disadvantages of using nuclear
fuel as an energy resource? '

What are the main advantages of using solar energy?

What are the main disadvantages of using solar
energy?

What are the main advantages of using tidal power?

What are the main disadvantages of using
tidal power?

What are the main advantages of using wave
turbines?

What are the main disadvantages of using wave
turbines?

What are the main disadvantages of using wind
turbines?

What are the advantages and the disadvantages
of using geothermal energy?

What are the main advantages and disadvantages
of using biofuels?

What are the main advantages and disadvantages
of using hydroelectric power?
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Answers

will eventually run out, is not replaced at the same rate
it is being used

will not run out, it is being (or can be) replaced at the
same rate as which it is used

renewable: solar, tidal, wave, wind, geothermal, biofuel,
hydroelectric

non-renewable: coal, oil, gas, nuclear

enough available to meet current demand, reliable, can
control supply to match demand, cheap to extract and use
will eventually run out, releases CO, which contributes
to climate change, releases sulfur dioxide which causes
acid rain

lot of energy released from a small mass, reliable, can
control supply to match demand, enough fuel available
to meet current demand, no polluting gases

waste is dangerous and difficult and expensive to deal
with, expensive initial set up, expensive to shut down
and to run

can be used in remote places, no polluting gases, no
waste products, very low running cost

unreliable, cannot control supply, initial set up
expensive, cannot be used on a large scale

no polluting gases, no waste products, reliable, can
produce large amounts of electricity, low running cost,
no fuel costs

can harm marine habitats, initial set up expensive,
cannot increase supply when needed, amount of energy
varies on time of month, hazard for boats

no polluting gases produced, no waste products, low
running cost, no fuel costs

unreliable, dependent on weather, cannot control supply,
initial set up expensive, can harm marine habitats,
hazard for boats, cannot be used on a large scale
unreliable, dependent on weather, cannot control
supply, take up lot of space, can produce noise pollution

advantages: no polluting gases, low running cost
disadvantages: initial set up expensive, available in few
lacations

advantages: can be ‘carbon neutral’, reliable

disadvantages: expensive to produce, use land/water
that might be needed to grow food

advantages: no polluting gases, no waste products, low
running cost, no fuel cost, reliable, can be controlled to
meet demand

disadvantages: initial set up expensive, dams can harm/
destroy marine habitats
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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

g- oscillations/vibrations are parallel to the direction of
o

energy transfer

O Give an example of a longitudinal wave. sound waves

area in longitudinal waves where the particles are pulled

, 2
G What is a rarefaction? Rt o

distance from a point on cne wave to the equivalent

i ?
e What is the wavelength of a wave? S e s e

@ What unit is frequency measured in? hertz (Hz)

@ What rule do waves follow when they reflect off

i ! angle of incidence = angle of reflection

@ What happens when waves are absorbed by a ® energy of the wave is transferred to energy stores of the
substance? ¢ substance

-35.-
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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.

© 6 6 6 @ 66 0OOOO 6 ©0 0 O

P13 questions

Are electromagnetic (EM) waves tongitudinal or
transverse waves?

Explain why EM waves are not mechanical waves.

What do EM waves transfer from their source to an
absorber?

List the different types of waves in the EM spectrum

in order of decreasing wavelength (increasing
frequency).

Which part of the EM spectrum can humans see?

How can electromagnetic waves be produced?
How are gamma rays produced?
How can radio waves be produced?

How can we detect radio waves?

What are radio waves used for?
What are microwaves used for?

What is infrared radiation used for?

Which types of EM waves are harmful to the
human body?

What are the hazards of being exposed to
ultraviolet radiation?

Why are X-rays used for medical imaging?

Why are gamma rays used for treating cancer and
sterilising medical equipment?
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Answers

transverse

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

energy

radio, microwave, infrared, visible, ultraviolet,
X-rays, gamma

visible light

changes inside an atom/atomic nucleus

changes in the nucleus of an atom, for example during
radioactive decay

oscillations in an electrical circuit

waves are absorbed and create an alternating current
with the same frequency as the radio wave

transmitting television, mobile phone, and Bluetooth
signals

satellite communications, cooking food

heating, remote controls, infrared cameras,
cooking food

ultraviolet, X-rays, gamma rays

damage skin cells, sunburn, increase risk of skin cancer,
age skin prematurely, blindness

they pass through flesh but not bone

high doses kill cells and bacteria



