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FHYSICS DEFARTMENT

AIMS, PRINCIPLES AND METHORS

In addition to the Scisnce Dopartment AilmsSi—

1. T stimulate and gustain an interest in and an snioyment of
Prysics and its applications.

2 To show that Fhysics is a conerent framework of unowledge based
on fundamental theories of the structurg and procesBes of the physical
world.

3. T provide a basic knowledge and understanding of the principles
of Fhysics and a range of applications appropriate to & technologi-
cally based spciety and to ghow that Fhysics ia relevant  to the
economic, environmantal and social needs of that society. -

4. To provide, at ach level, an appropriate sody of knowledge for
those not studying the subject beyond that level, which will al=sc
serve as a foundation course for mors advanced studies in Physics and
to provide the essential background for study  in subiects For which
Fhysicse 15 relavant.

G, To develop practical skills and the skills of oheervation, of
experimentation, and of processing and interpretation ot data,
including the selesction and evaluation of evidence.

& To sncourage students to BOPRiY gualitatively and guantitatively,
their knowledgs and understanding of physical principies to familiar
and unfamiliar situations.

7 T ensure students $mllow instructions and comply with zafety
procedures. '
2, To foster relevant communication skills, and the ability to work

with other people.

7. Te foster independent thought both on physical principies and,
through discussion, o0 the construction of appropriate models and
theories. '

The syllabuses followed are all Nuéfield orientated and their
basic philosophy 1S to learn by doing, discovering and giscussing.
The boys respond wzll to this and seem tey 2rjoy the times when they
are actively having success =t discovering something.




SYLLOABUS

al &th. Form:

The A Level couwrse followsed is the Nuffield
12 units ~

set by Cambridge Local for O & © Joint comprising

The units are
organized ass-—~

Unit

=ITmmmoomp

+ R

A" Level ,

Materials and mechanics.
Currents, circuits and charge.
Digital electronic systems.
Oscillations and waves.

Field and potential.
Radioactivity and the nuclear atom.
Energy sources.
Magnetic fields and a.c.

Lingar

control.

glectronics,

faedback and

Electromagnetic waves.
Energy and entropy.

Waves,

particlies and atoms.

All students undertake two independent
investigation, =zach lasting two weeks.

Forces and ficlds

Current; potential
difference; capaciiors:
charge

Electric and
gravitationai fieid
inverse-square law
Potential

Muclear forces

Muagnetic field;

electromagnetic
induction

Eleciromagnetic
specirum
Eleciromagnetic
waves

Maiter sad atoms

Solids: deformation
and structure
Gases

Cenduction
Electrons

Radioaciivity
Rutherford aiom
lonization
Nuclear binding
£Nergy

Phatoctectrie offect

Speetra; energy fevely
Wave particle duality
for pretony, electrons

Stability and changs § 'nit

Statics: equibibriumy . A
Dynomics: collisions

Decay of charge B
Diigital clectronics: €
gAigs; memory

Waves; oscillations; D
resonance; standing

WAYES

Circular motion E

Exponential decay; ¥
rendomness

Fission: fusion

Energy supply and G
demand

Thermat conduction
Energy conversion

i
ascitiation;
feediack and controt
Optigs: diffraction i
and inderforeive
Fatropy ) K

Botizmann factor
Abselute temperature



The One Year
Fractical Approach
Vincent-8mith.

Combinaticonal logic.

Seguential loglc.
Analogue systems.

Biwth are following an plectronics COUWEsS based on A
to Systems Electronics’ by Gregorya
The main topics covered are -

Hackett and

Dipdes and transistors.

Basic radio reception.
More advanced digital

b) 3rd. — 3th. Forms:

Al pupils are following the "Nuffield style" EAER/London 16+

circuits and analogue systems.

sl &iMa

The syllabus "map"”_and_the Year syllabusess:

e ™

A particular festure of the Physics (Nuffield) course is that it provides
a connected scheme. Topics discussed in one part of the course afe
siiown fo be relevant to other parts, so fhat in the end a fabric of
experience and knowledge becomes established,

The structure of the course was buitt up back-wards. End-points were
agreed and it was then decided what earlier topics were needed to reach
these end-points as well as provide the ground work for understanding
tater teaching. The Gencral Intraduction and the Teacher's Guides put
this clearly. They explain that one end-point might be some ‘atomis
physics’ (including some radicactivity and something about models).
i ihis were to make any sense it shoutd be preceded by some teaching of
electron streams and ions, and their deflection by electric and magnetic
fietds. A good knowledge of energy would also be necessary., These
topivs would s tum need some experience of eleciric currents,
magnetism, kinetic theory of gases and Newtonian dynamics, The latter
would require some initial study of forves and of motion,

This syllabus in Physics {Nuffield) has deliberately preserved this sense
of structure, This is ifustrated in the adjacent Jdiagram.
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RESOURCES

The department is well provided with standarg laboratory
equipment, sesveral computer programmes are available and the main
books used by the pupils arey-—-

bth. Form

Nuffield Advanced Fhysics Students Guide.

Nuffield Advanced Fhysics Resource books.

Buncan Advanced Fhysics Materials and Mechanics,
Puncan Advanced Fhvsics Fields, Waves and Stoms,
2rde - Sth, Forme

Duncan Exploring Fhysics Books 111 - ¥,

Fuller & Coates Light on FPhysics.
Hall Simply Fhysics.

Other resource and text books are avallable for use /B, ang
when, required,

The present resources are adequate to run the Department, but
are not sufficient to allow any real curriculum advances in the world
of miarnelectrunica, or the replacement of Aging equipment. We have

been fortunate to obtain a special grant to allow the revised Nuffield
A Level Course to be followed.

FUTURE TRENDS

The present trend in stisnce education, backed strongly by the

ILEA inspectorate and various HMI initiatives puts the future of the
Frd. to Sth, YEAT  Courses very much open to debate and wo are,
together with the rest  of the Departmant, looking at  the fEw
initiatives and the courses arising from them. We will welcoms the
end of the "once and for all" <$ifth Y@ar exams. as they are replaced
oy  annual assessments and think that prezent developments ssem VRry
extiting.

We have appreciated +the VBFY  supportive and encouraging
remarks from HM Inspectorate and Qur own Inspectorats in the follow AL
to the uinguennial., The POint was made that there could have besn
more electronics teaching and, though very limited by FESOWrCes, we
have introduced two microelectronic Courses (in the third ang &71) and
look to expand this in future years,

A mentioned in the quinguennial FeEview, and at the follow LR
Governorsg meeting, we are still toncerned that the crowded shalves in
the laboratories constitute something of a Health and Bafety rigk ame
also prevent the display of PURILlS " work orF allow work  on long term
projects, The previous Fequest, repeated at the Governors ' meating,



for the unused cloaks area betwesen the laboratories to be converted to
a store has as yet roceived no positive answer.

The Inspectorate’s possible offer of a MNimbus has been
foliowed up with alacrity and we still have ©06E hope of providing
real computing in the Department. ,

H.J.Ramsay
Head of FPhysics






