Topic: Forces in a Newtonian World

Duration: 11 lessons

Composite:
Unit test
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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




Topic:

Energy - Forces Doing Work

Duration: 2
Lessons

Composite:
Unit test

Key vocabulary: Core knowledge Components Links to previous and
Powerful knowledge components crucial to commit to long term memory (IN RED BOX) future topics
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Energy transfers: transfer energy from cne store to another:
= Electrical — through electric cuments
* Maechanical - through forces or particles
= Heating —through differences in temperature from hotter to

* Radiation — as electromagnetic waves e.g. visible ight,
ultraviclet, infrared etc.

Energy, Forces,
Forces and their
Effects
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Impressive reading Impressive speaking Impressive writing Resilience Employability via:

In this experiment, students follow written
instructions calculate their own work done and
power in a simple timed lifting exercise. Students lift
the object and return it to the floor 20 times, to
allow a reasonable period for timing purposes.

Explain ways of reducing
unwanted energy transfer
through lubrication.

Ask students, in small groups,
to write down any equations or
definitions they already know
for forces and/or energy, and
their units. The groups should
classify their ideas into
‘definitely correct’ and

‘hopefully correct

Determine own work done using
practical work and calculations.

Heating Engineers, Product Design,
Mechanical and Aeronautical Engineering,
Manufacturing, Environmental Science

and Design

CULTURAL CAPITAL: https://www.youtube.com/watch?v=G8yKFVPOD6o#:~:text=http%3A%2F%2Fwww.ted.com,found%20in%20a%20library%20book.

— designed and built windmill from spare parts (links to following topic on Forces and Effects also due to short length of topics).

William Kamkwamba — 14 year old boy from Malawi



https://www.youtube.com/watch?v=G8yKFVPOD6o#:~:text=http%3A%2F%2Fwww.ted.com,found%20in%20a%20library%20book.

SEND

Opening activity/theme paired/groups equation recall from previous topics to ensure learner buy in
Opportunities for retrieval practice and building on prior knowledge via starter activity and knowledge recall slides
Multi-sensory approach using video, practical work, teacher explanation, calculations

William Kamkwamba case study chosen to support cultural capital at KS4/KS5

William Kamkwamba case study chosen as relatable

William Kamkwamba case study chosen as it shows life skills to support the pathway into adulthood
William Kamkwamba case study chosen due to cross curricular links with Geography and DT
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

Links to prior learning explicitly highlighted to support non-verbal reasoning
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