UNIT | - NEWTONIAN MECHANICS

Students to Know

» The definition of a radian

» The equations for linear velocity, centripetal acceleration and centripetal
force

» Newton's law of gravitation

Students to Understand

 The centripetal acceleration in the case of uniform motion in a circle

« Gravitational field is an example of a field of force; gravitational field strength
is defined as force per unit mass

« Geostationary orbits and their application

Students to be able to Do Differentiation incl. EAL

» Describe qualitatively motion in a curved path due to a perpendicular force » Extension tasks for students who

» Express angular displacement in radians previously studied material or

+ Use the concept of angular velocity to solve problems have a good grasp of it

« Define potential at a point as the work done in bringing unit mass from « Group work considerations; mixed

infinity to the point ability
» Analyse circular orbits in inverse square law fields by relating the gravitational
force to the centripetal acceleration it causes

Learning styles activities
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Lectures
Individual and group exercises

Quizzes

Test

Presentation production
Poster production
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UNIT 2 - THERMODYNAMICS

Learning styles activities

Lectures

Individual and group exercises
Quizzes

Test

Presentation production
Poster production

BRILLANTMONT

International

School

Students to Know

» Thermal energy is transferred from a region of higher temperature to a
region of lower temperature

The concept of absolute zero

« The basic assumptions of the kinetic theory of gases

» The processes of melting, boiling and evaporation

The equations using latent heat and specific heat capacity

Students to Understand

» Regions of equal temperature are in thermal equilibrium

» There is an absolute scale of temperature which does not depend on the
property of any particular substance

» The concept of internal energy

Students to be able to Do

« Solve problems using the equation of state for an ideal gas

+ Use the kinetic theory of gas to deduce relationships between pressure and
mean square velocity

» Recall the first law of thermodynamics expressed in terms of the change in
internal energy, the heating of the system and the work done on the system

Kallerna / CC BY-SA 3.0

October - 3 weeks

Differentiation incl. EAL

« Extension tasks for students who
previously studied material or
have a good grasp of it

» Group work considerations; mixed
ability



http://commons.wikimedia.org/wiki/File:Campfire_and_sparks_in_Anttoora_3.jpg
http://www.brillantmont.ch

UNIT 3 - OSCILLATIONS

Students to Know

« The definitions of the following terms: amplitude, period, frequency, angular
frequency and phase difference

» Simple Harmonic Motion is defined by the equation a = -w?>x

« Practical examples of damped oscillations with reference to the degree of
damping; practical examples of forced oscillations and resonance

Students to Understand

« X=X sin Wt is a solution to the equation a = -W?>x

Simple examples of free oscillations

 The derivations of velocity and acceleration expressions from the
displacement-time graph

The interchange between kinetic and potential energy during simple
harmonic motion Differentiation iﬂC|. EAI_

« Extension tasks for students who
Students to be able to Do previously studied material or
have a good grasp of it
» Group work considerations; mixed
ability

« Investigate the motion of an oscillator using graphical methods

» Express the period in terms of both frequency and angular frequency

» Describe, with graphical examples, the changes in displacement, velocity and
acceleration during SHM

Learning styles activities
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Lectures
Individual and group exercises

Quizzes

Test

Presentation production
Poster production
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UNIT 4 - ELECTRICITY & MAGNETISM

Students to Know

« The field due to a solenoid may be influenced by a ferrous core

« A force might act on a current-carrying conductor placed in a magnetic field

» The definition of magnetic flux density and the tesla, magnetic flux and the
weber, magnetic flux linkage

» How beams of charged particles are deflected by uniform fields

Simple applications of electromagnetic induction, transformers...

The use of diodes in rectification

Students to Understand

» A magnetic field is a field of force produced either by current-carrying
conductors or by permanent magnets

» The main principles of the determination of e by Millikan's experiment

» The experimental evidence for quantisation of charge

» How electric and magnetic fields can be used in velocity selection

Students to be able to Do Differentiation incl. EAL

» Represent a magnetic field by means of field lines
» Sketch flux patterns due to a long straight wire, a flat circular solenoid and a
long solenoid

« Extension tasks for students who
previously studied material or
have a good grasp of it

« Recall and solve problems using F = F = BI/sin B and F = Bqvsin © : Gt:'?tup work considerations; mixed
ability

 Recall and solve problems using Faraday's law of electromagnetic induction
and Lenz's law

Learning styles activities
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« Lectures
Individual and group exercises

Quizzes

Test

Presentation production
Poster production

Franck Olsen / CC BY-SA 3.0

Arctic lights: interaction of the solar wind with the Earth’s magnetosphere
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UNIT 5 - MODERN PHYSICS

Students to Know

The particulate nature of electromagnetic radiation

The significance of the threshold frequency

The existence of discrete electron energy levels in isolated atoms

The difference between emission and absorption line spectra

The order of magnitude of the EM radiations from radio waves to y-ray
The random and spontaneous nature of nuclear decay

Students to Understand

 The photoelectric effect provides evidence for the particulate nature of light;
interference and diffraction provide evidence for the wave nature of light

» Why the maximum kinetic energy of photoelectrons is independent of
intensity while the current is proportional to the intensity

» The simple model for the nuclear atom Differentiation incl. EAL

« Extension tasks for students who
previously studied material or
have a good grasp of it

» Group work considerations; mixed
ability

Students to be able to Do

« Explain photoelectric phenomena in terms of photon energy and work
function energy

« Recall and use the equation for the de Broglie wavelength A = h/p

» Solve problems using the equations for exponential decay

* Recall and use E = hf

Learning styles activities

Lectures

Individual and group exercises
Quizzes

Test

Presentation production
Poster production
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UNIT 6 - GATHERING & COMMUNICATING INFORMATION

Students to Know

» An electronic sensor consists of a sensing device and a circuit that provides
an output voltage

» The characteristics of light-dependant resistors, negative temperature
coefficient thermistors, piezoelectric transducers and strain gauges; the
characteristics of output devices such as relays and LEDs

» The meaning of amplitude modulation (AM) and frequency modulation (FM)

Students to Understand

The main properties of an ideal operational amplifier

The effect of negative feedback on the gain of an op-amp

The virtual earth approximation

The uses of X-rays, Computed Tomography (CT scanning), ultrasound and
Magnetic Resonance Imaging in medicine

Differentiation incl. EAL

« Extension tasks for students who
previously studied material or
have a good grasp of it

» Group work considerations; mixed
ability

Students to be able to Do

« Recall the circuit diagrams for both the inverting and non-inverting amplifier
Use the equations for the voltage gain of inverting and non-inverting circuits
Recall the advantages of the transmission of data in digital form

 Calculate attenuation expressed in dB and in dB per unit length

Describe the use of satellites in communication

Learning styles activities

Lectures
Individual and group exercises

Quizzes

Test

Presentation production
Poster production
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