Topic: Astronomy (Triple Higher)

KS4 National Curriculum sub-topics:-

Duration: 6 lessons

Compos
ite: Unit

Physics — Space Physics test
Key Core knowledge Components Powerful knowledge components crucial to commit to long term Links
vocabulary memory (IN RED)
Star Weight Models of the Solar System The Steady State Theory Y7 Forces
Galaxy * The weight of something is caused by the strength of the Ideas about our solar system have changed many times of the * The steady state theory was the accepted theory of the and Space
. gravitational pull that it is experiencing. centuries. We look at two different models. The currently Universe until the discovery of the CMB (Cosmic Microwave
Universe = Different planets/moons have different gravitational pull accepted model, the Heliocentric model and a model that was Background Radiation) in the 1960s.
Planet leading to objects having different weights on different accepted for centuries until the 16" century. * The Steady State theory predicts an expanding universe. Y9 - Waves
planets or moons. Geocentric Model * |t also states that the universe is constantly creating matter
EX0P|a”et *  For example, if you went to the moon, your weight woul *  This was the accepted model until the 16™ century. It states while it expands. This leads to the Universe having a KS4 Physics —
be a sixth of your weight on Earth! that the Earth was at the centre of the Solar system with constant density.
Comet o ese e B e s vy v The Doppler Effect and Redshift Forces and
Velocity * The Planets of our Solar System The Big Bang Theory *  The Doppler Effect is the change in the Motion
Cosmic = Our Solar System has 8 planets. We use the following Heliocentric Model + The Big Bang theory predicts that the Universe began wa\rfalength and frequency Of_ a wave due t.o the
. ° phrase to help us remember the order of the planets «  The Heliocentric model states that the Sun is at the centre expanding at the beginning of time from a single, infinitely motion of the observer, relative to the emitter of
Microwave * My Very Easy Methed Just Speeds Up Naming’ of the solar system with the planets orbiting it. dense point, called a singularity. the wave. _ . KS4 — Waves
Radiation M ercury +  This model was formed from the observations of Galileo. He | || * It predicts that the Universe is still expanding today. It *  Forexample, if you sl.and still asan ambl_.llance
. observed, using a telescope, that Jupiter has moons which states that the Universe must be cooling down as it races past you. The pitch of the sound will appear KS4 —The
Orbit orbited Jupiter. This led him to the conclusion that not expands. to change. This is due to the relative motion of the
Stable everything orbited the Earth. * It also predicts that the Universe would contain the CMEB © ambulance driving past you causing the frequency Electromagn
which was preduced during the few second of the Universe of the wave to change. etic
Frequencv and has now been redshifted into the microwave region. *  We can see the light given off by galaxies and Spectrum
dict the wavelengths that we should be seeing.
Wavelength —— — pree P
CMB (Cosmic Microwave Background Radiation *  Edwin Hubble observed that the light given off by
Redshift *  Inthe 1964 two American Astronomers noticed a signal galaxies was ‘redshifted’. This means the KS5 Physics —
Nebula +  Our solar system contains many other astranomical objects being received by a radio telescope. This appeared to come wavelength of the light had increased slight Stars
other than planets and the sun. from all directions. This was later discovered to be the CMB. towards the red side of the spectrum.
Neutron +  The Solar system contains millions of comets and moons. The CMB is radiation with a frequency and wavelength in *  The only explanation for this was the galaxies
Atmosphere Some planets in our solar system have a moon like the the _mic.rowave regiqn. It was first produced at the start maoving awray from us, meaning the Universe must KS5 Physics —
. Earth, or multiple moons like Jupiter which has 64! San— —— beginning of the Universe. be expanding. Cosmolo
Observation Earth at the Center 3un at the Center +  This discovery led scientists to discredit the steady state *  Redshift supports bath the Big Bang Theory and 8y

S i

Orbits

*  The vast majority of objects in the solar system
are orbiting another ‘body” that has a greater
mass.

* Earth and the planets orbit the Sun.

* Smaller ‘bodies’ such as moons and artificial
satellites orbit the planets.

* Comets can orbit either the Sun or Planets.

Orbits and Gravity

*  Objects are kept in orbit due to the force of

gravity. For example, the moon is experiencing

Earths gravitational pull, causing it to orbit Earth.

An object in orbit has circular motion. It has

a constant speed.

If an object changes its orbit, meaning it has got
closer or further away from the ‘body’ itis
orbiting then it must change its speed due to the
change in the strength of gravity.

changing velocity due to a change in direction but

Stellar Nebula

theory and start to believe the Big Bang Theory as it
predicted the CMB.

Life Cycle of a Star

Red Giant

\
-

Massive Star

Red Supernova
Supergiani

the Steady State Theory.

Nebulae -» Large cloud of gas and dust
where stars are formed.

Stable Star -» Known as a main sequence
star. The star is balanced by radiation
pressure and gravity.

Red Giant -> A main sequence star that
increases in size due to running out of
hydrogen.

Red Supergiant -> Similar to a red giant
where the star has a far greater mass.
Supernovae -> A large explosion where

\. heavy elements are dispersed into the

universe.
White Dwarf - The death of a star like our

over core of a star.

Black Hole -> The death of a star where
the gravity is so strong that not even light
can escape

b,
Neutron Star
’ sun.
\ Neutron Star -> An extremely dense left

Black Hole

Impressive reading

Impressive speaking

Impressive writing

Resilience

Employability via:

Read information about both the steady
state and big bang theory, drawing
conclusions on why we current accept the
big bang theory of the universe.

Discuss within groups the
evolution of the model of the
solar system

THINK HARD: Describe how
the doppler effect led to
our current understanding
of the expanding universe

Students completing nuclear

equations. Engineer.

Research fellow — Astrophysicist, Data Scientist, Space




Cultural Capital
Galileo — The Invention of the Telescope
e  Students will discuss the importance of the invention of the telescope
e  Students will briefly discuss what Galileo discovered with the telescope.
e  Students will state how the telescope led to our current understanding of the solar system

SEND




Topic: Radioactivity (Combined — Foundation and Higher)

KS4 National Curriculum sub-topics:-

Duration: 8 lessons

Compos
ite: Unit

Physics - Atomic Structure test
Key Core knowledge Components Powerful knowledge components crucial to commit to long term Links
vocabulary memory (IN RED)
Isotope Th ; < oactivi Y7 Chemical
e Atom lons Measuring Radioactivity
lon +  Every atoms contains a certain number of Protons, = Anion is formed from an atom when it gains or loses an electron. There are two ways in which we can measure the radioactivity of a material. These are a Geiger-Muller tube or Reactions;
lonisin Neutrons and Electrons. « lons always have a charge. Photagraphic film. Elements
8 = All atoms have the same number of protons and neutrons. = Ifthe atom loses an electron, it becomes a positive ion, Geizer-Muller Tube and
Atom This causes them to be neutral. = Ifthe atom gains an electron, it becomes a negative ion. ger ; - - B
h d it within th 1 Fth *  Thisis asmall tube containing an element that becomes ionised when radiation is present. A counter Compounds
Proton * The Protons and Neutrons sit within the nucleus of the .. diati connected to the tube will record when an atom in the element becomes ignised. This counts the amount
atoms. lonising Radiation o . of radiation present per second, called the ‘count rate’.
Neutron + The Electrons orbit the nucleus in the ‘Electron shells’ which || + There are four types of ionising radiation: Alpha, Beta +, Beta~and || pnotographic Fim Y7 Energy
are at different set distances. Gamma. *  Athin white sheet that begins to turn black when ionising radiation is present. The more radiation, the
Electron Resources
= Allionising radiation originates from an unstable nucleus. darker it appears.
Electro- oacleus «  Itis called ‘ionising radiation’ because when it interacts with an —
magnetic atom it can cause an electron, or multiple elactrons, to gain energy || Background Radiation Y8 Light and
ACtiVity and leave the atom, tuning tha atom into an ion. N IRr?iﬁi:stion comes from many sources such as; food, cosmic rays, rocks and soil and all living Atomic Models sound
P trati © eleciron *  This causes radiation to be present within cur atmosphere, we call this ‘background radiation’. Dalton Model - One of t_he ea r"ﬁ'
enetrating @) proton Producti f lonising Radiati *  The background radiation you experience is different depending on your environment. For maodels of the atoms which stated KS4 Phvsi
Al pha . Frocuction of ‘onising hadiation i example, recky areas have higher amounts of background radiation. that all atoms were like solid balls. ysics -
— *  Allionising radiation is produced from & nucleus that is becoming *  Inthe UK, the background radiation is at safe levels, meaning it can’t cause any harm. Some Plum Pudding Model - this model Electromagn
Beta more stable. places in the world, such as Chernebyl, have extremely high amount of background radiation came after the discovery of the etic
Gamma +  Electrons can move between the 'Electron shells’ by = Alphais produced when 2 protons and 2 neutrons 'split’ away from which can be fatal. electron, stating that the atom was a Spectrum
| absorbing or emitting electromagnetic radiation. an unstable nucleus making the nucleus more stable. " solid positive sphere with negative
Becquerels +  Beta—is produced when a neutron changes into a proton and Nuclear Equations electrans stuck to it.
Radioactive Subatomic Mass Charge Position in releases an electron. 235 4 231 KS4
Half-life Particle the Atom +  Beta+is produced when a proton changes into a neutron and 92 > 9 H e + 90T h Chemistry —
- releases a positron.
Nuclear Froton ! * Nucleus + Gammara ps are produced when the particles within a nucleus re- - Atomic
thv | P b " pt ble than it was bef * Nuclear decays can be represented as a nuclear equation. Struct
Positron Neutron ! 0 Nudleus arrange themselves, hecoming more stadle than i was berare. * The mass before the decay must equal the mass after the decay. —_ ructure
Electron 0 1 Electron Type of lonising Stopped by? lonising Power * The charge before the decay must equal the charge after the decay. BU':; I‘“‘;‘iﬁl ‘th'S is the Ck'-'”e":tt
Shells radiation *  Anarrow represents a decay taking place. model of the atom as e know it. KS4
Positron 0 + Alpha Paper Most lonising Activity Rutherford’s Gold Scattering Cherm istry -
3 — + The activity of a radioactive substance is the amount of radiation given off every Experiment lonic i
Tw?e.of Mass Charge Made of? Beta-/+ Aluminium Less lonising than second. This is measured in Becquerels. + In 1908 Rutherford fired alpha Bonding
lonising Alpha Half-Life particles at gold foil. The positive
Radiation More lonising than —_ Ipha particles did fth
Gamma e = The half life of a substance is the amount of time it takes for the activity of the tah?n:f:a;:israilgh?::rgughm;ﬂm KS5 Physics —
Alpha 4 2 2 protons and substance to reduce to half its original value. or ‘bounce off the gold. Radioactivit
2 neutrons Gamma Lead Least lonising + Only 1 in 200 particles “bounced off adioactivity
Beta+ 0 " 1 positron Safety when Calculating Half Life Graphically suggesting the gold atoms have a very
lsotopes Dangers of Radiation handling/using We can calculate the half life of a substance from a graph of small, positive nucleus. KS5 Physics —
Beta- 0 1 et . Isotopes are atoms with the same « Can mutate the DNA . . count rate against time. Draw a line from when the count rate *  Thus the negative electrons must be
proton numbers but different within cells, causing 7{3(1{:{3!:“;'@ substances falls to half its original value to the line on the graph. This will orbiting the nucleus. Nuclt.ear
Gamma 0 0 Gamma ray numbers of neutrons. cancer U e?trd ove? 4 show the time it has taken to fall to half, which is the half life. Scattarod Paricies M Physics
. iffer i | = Limit doses if use: are undeflected
Atomic Symbols tonauig s e rumrat | * CamMas the most medicall .
This is a carbon atom. neutrons. dangerous outside the +  Weara Geiger muller -
'l 3 *  The bigger number represents the d Belaw is the symbols for two body as it can penetrate tube or photographic film | § o
. isotopes of Carbon. C-13 and C12. the skin. (dosimeter) E ey
number of protons and neutrons in + Alohais the most - el »
6 the at p - ) *  Mever point source at 8 a0
& atom. 13 12 dangerous if ingested as it someone . |
. The sma_\ler number is the number of GC [,)C ‘S_th_e njostmmsmgand Store substance in lead v | | 1 1 oy Sl Burescon
protons in the atom. will ionise body tissue. box o frmature |4 v e [ = apanticios
Impressive reading Impressive speaking Impressive writing Resilience Employability via:

Read large amounts of
information about the uses
and dangers of radiation.

Compare different types of
radiation.

THINK HARD: Describe the
evolution of the model of

Students completing
nuclear equations.

Research fellow, Radiographer, Radiology technician, Military Service Officer
(RAF/Navy), Nuclear Power Plant Engineer, Doctor/Nurse.




Information will be
summarised into a table by
the students.

the atom from the Dalton
model to the Bohr model.

Cultural Capital
Marie Curie — The Dangers of Radiation.

e  Students will investigate the work of Marie Curie and what lead to her receiving two Nobel prizes.
e  Students will then relate her work to her early death and the dangers of radiation.

SEND




Topic: Forces in a Newtonian World

Duration: 11 lessons

Composite:
Unit test

Key vocabulary: Core knowledge Components and Powerful knowledge components (P) crucial to commit to long term memory Links to previous
and future topics
° Force ‘What is the difference M Scalers rrer— Sxapw wormim dvarpdiy s paedi KSZ: Forces &
Year 10 FD rces a nd between a scalar and a sOme denition PR p—
e Newton wechar ity? et Magnets, Forces
u guantity? (F] wactor and . -
° Speed MDTIDH {F"Elge 1} I wector guantity has scalar a =
. Ca 4p rful [P size and direction, quantities — i N e .
e Velocity rz and Powerful (P 4 Scalar quantity has e U Tesin S0ens Y7: Forces & Space
H . FMine 250m f
e Distance knowledge questions size anly pa—— m———
L4 Displacement ‘What are the units for distance, speed, aceeleration, force, mass, i and momentum? Y9 Forcesina
e Vector Distance, m | _Speedmis | Acceleration, mis2 | Force, N | Mass, kit | Time, & | momentum kems Newtonian World
‘What equation links How do we interpret a distancoe time graph? (P) How do we interpret a velocity time graph? (P) ‘Whart is the equation
e Scalar welocity, distapgs and e . that links acceleration
. time? (P} 60— Velocky - lima Uraph with change in welocity Y9 Motion and
e Acceleration ® 5p | and time? (P) )
. . E Pressure in a
e Direction = 40 J (v ) -
. 2 . Ll J Newtonian World
e Gradient § 30 L f
—_ Sy SafHpsil FCNRASING
o Area B 20—+ - _.-'/-'\cu-h:-'.u:-m
M d 10— /i” __— KS4: Forces and
° ass COnT At
> & T T TTF Matter
* Weight 10 20 30 40 50 60 70 80 90
e Centripetal Lo

e Gravitational
Field Strength

e Balanced

e Unbalanced

e Initial

e Final

e Friction

e Resultant

e Magnitude
e Braking

e Stopping

e Thinking

e Momentum
o Light gate
e Motion

‘What does the gradient of a velocity time graph eguate
to? (F) Acceleration

‘Whart does the area under a welodity time graph equate
ta? {P) Distance travellad

‘Which eguation links

in welocity and distanos
travelled?

(C T b R

‘What happens to an object if
acceleration with change | there is a resultant force acting
on it? (P} The object moves in a
straight line at a steady speed

‘What happens to an object i
there is no resultant force acting
on it? |P) The object apoelerybes

Ll

B Pl U E-l
=11
o

E Required practical: Watch
again: Investigating force,
mass and acceleration

KS4: Forces and
their effects

KS4: Forces and
Work




knowledge questions abjects toward the centre of the circle, continually changing the
direction that an abject is travelling in to keep it in dircular mation.
‘What does Meswton's First Lawy | Whee doss RewtoniSecand Lis ol Mation | Wihat js the equation that links | What is weight?

Siane?

af Kation State? force, mass and sccederation? | What is the difference betwean mass ard weipht?
P
iF) Mass and weight are not the same!

Tear 1[] FO rl:es and ':.I'L!::l:lr?trf:rle]namu af the type of force that keeps an abject moving in m
MDtiDn { Page 2} Wy is an abject moving in & drde constantly accelerating? [(H) m :J
Core and Powerful (P) ot e o tree vt [ X\
= =

Th liw gars ba

&5 abipedl re 1 this Sl ik be al i bl By 1 i F R

rglan wnkies d ol bk Mands kil an et n wkeh dhos f’l = =

IE 1P thie risu ane Boree on an sbiet 5 | yor e evalerat o of ek B |3 D Mass is the amount of matter in mm and is
o o, 1R A maasured in kilograms Mass is not a fonce

o propomisna 1 thi fieulas b en
tha Sbpecl

Mass will hanog tha sama valug anywhane in e Universe,

*® a2 enary ol ct slays

LT Il'lﬂ'.'»IIJI!I‘I'lg SOE0H.
B dSdvngobpd cenlindsd e B Ewersely proportiensl o the mids of
St G P i v ke Gt tha elsjeet .
the sarme g esd and in the 2 Weight Is a force and is caused by e pull of yﬂ'\'lw
sarr dirsction) In enhar werdi, tha derakiration of as acting on & mass . Like ofhor forces, waight |e measunad

ehjact ariai s F tha sedaltam Fores &n
it incra i, snd decreases ¥ 5w s ol

in newtons and has bolh magnitude and direction

Eh oypecl Rl sk

‘Wihat does Newton's Third Law | How do ight gates — ‘What is the = ‘What eguation finks change in
af Matian State? wanrk? eguatian that links mamentum to farce? (M)
A ligh® gate i e nhum, [
Whenewar bwo pbjects interace, | sennecied te & divicr that - and velacity? I'II'I‘ - {ﬂﬂ-" = M J
they exert egual and opposite s e me d ’ 'F = i
2ha light i b lockad mban . -
farces an exch other tha gird pariias through . ¥ = ﬁ' .P =m=>=wv
1
How g e e [ e i deirce ]
kil}
distance licked to braking e e i g Brasng factors affect E L E
and thinking distance? thinking and . Speed of car Speed of car
W e ::'J'"'“E distance? Drugs and aloohol  Road condvions
! Tirednoss Condilon of hres
E MMadication Condition of brakos

Impressive reading Impressive speaking Impressive writing Resilience Employability via:

Various careers available in
engineering, design and sports science
that demand an understanding of
forces and how they affect motion.

CULTURE CAPITAL: Rocket Science: How do we get a satellite into orbit? Newtons cannonball theory: https://www.youtube.com/watch?v=ALRdYPMpqQs . Isaac Newton postulated many years before
humans made it into space how something could get into orbit

SEND

. Opening activity/theme is Knowledge Recall to ensure learner buy in

. Opportunities for retrieval practice and building on prior knowledge using Knowledge Recall.

. Multi-sensory approach using reading, listening, watching, doing practicals, talking, observing demonstrations...
. Repetition of key vocabulary in every lesson

. Curriculum time allocated for the explicit teaching of key vocabulary

. Skills ordered logically and sequenced with an increase in complexity



https://www.youtube.com/watch?v=ALRdYPMpqQs

Links to prior learning explicitly highlighted to support non-verbal reasoning — then, now, next
Activities are scaffolded with over-learning of previous content to encourage independence
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