From Ideas to Implementation Review

identify that moving charged particles in a magnetic field experience a force

identify that charged plates produce an electric field

identify Planck’s hypothesis that radiation emitted and absorbed by the walls of a black body cavity is quantised

identify Einstein’s contribution to quantum theory and its relation to black body radiation that light consists of packets (quanta) of energy called photons. High frequency light consists of high energy photons that can transfer energy to electrons.

identify the relationships between photon energy, frequency, speed of light and wavelength:
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identify that some electrons in solids are shared between atoms and move freely

identify absences of electrons in a nearly full band as holes, and recognise that both electrons and holes help to carry current

identify that the use of germanium in early transistors is related to lack of ability to produce other materials of suitable purity

identify that metals possess a crystal lattice structure

identify that resistance in metals is increased by the presence of impurities and scattering of electrons by lattice vibrations

identify differences in p and n-type semiconductors in terms of the relative number of negative charge carriers and positive holes - that p-type semiconductors have large numbers of positive holes and that n-type semiconductors have large numbers of negative charge carriers (electrons)

identify some of the metals, metal alloys and compounds that have been identified as exhibiting the property of superconductivity and their critical temperatures

such as:  _______________________  Tc = ______

such as:  _______________________  Tc = ______

such as:  _______________________  Tc = ______

identify that moving charged particles in a magnetic field 

________________________________________________________________

________________________________________________________________

identify that charged plates produce ___________________________________

________________________________________________________________

identify Planck’s hypothesis that _____________________________________

________________________________________________________________

________________________________________________________________

identify Einstein’s contribution to quantum theory and its relation to black body 

radiation, that ___________​​​​​​​​​​_________________________________________

________________________________________________________________

________________________________________________________________

identify the relationships between photon energy, frequency, speed of light and wavelength:

________________________________________________________________

________________________________________________________________

identify that some electrons in solids are _______________________________

________________________________________________________________

________________________________________________________________

identify absences of electrons in a nearly full band as _____________________

________________________________________________________________

________________________________________________________________

identify that the use of germanium in early transistors is related to ___________

________________________________________________________________

________________________________________________________________

identify that metals possess ________________________________________

________________________________________________________________

identify that resistance in metals is increased by _________________________

________________________________________________________________

________________________________________________________________

identify differences in p and n-type semiconductors in terms of the relative number of negative charge carriers and positive holes -  that ________________________

________________________________________________________________

________________________________________________________________

identify some of the metals, metal alloys and compounds that have been identified as exhibiting the property of superconductivity and their critical temperatures

such as:  _______________________  Tc = ______

such as:  _______________________  Tc = ______

such as:  _______________________  Tc = ______

Oscilloscope;

The use of a cathode ray tube to display a variety of electrical signals. Voltage is plotted against time.

Discharge tubes:

(Cathode ray tube) Sealed, mostly evacuated glass tube containing conducting surfaces which can act as cathode and anode.

Striation patterns:

The series of bright bands of luminescence observed in discharge tubes connected to high voltage. The pattern depends on the pressure of the gas in the tube. 

Photoelectric effect:

The release of electrons from a metal surface exposed to electromagnetic radiation.

Work function:

The energy required to liberate an electron from the surface of a material.

Black body:

A body which absorbs all incoming radiation.

Ultraviolet Catastrophe:

The classical (wave theory of light) prediction that as a black body gets hotter and shorter wavelength radiation is emitted, the intensity of the radiation should increase without limit. This violates the conservation of energy.

Quanta:

'Lumps' or 'packets' of energy. Discrete quantities of energy.

Photons:

A unit or packet of energy. A particle of electromagnetic energy with zero rest mass.

Solar cells:

A photovoltaic cell that converts sunlight (light energy) into electrical energy.

Photocells:

A device that uses the photoelectric effect to convert electromagnetic energy into electrical energy. The n-type layer is exposed to light and photoelectrons are liberated which flow to an external circuit.

Band structures:

When atoms are close together, the highest electron energy levels overlap. Regions within these levels are called bands. The configuration of the conduction and valence bands and the energy gap between them is the band structure.

Hole current:

In a semiconductor, the movement (opposite to electron flow) of spaces left in the valence band by electrons which have moved to the conduction band.

Conductor:

A material in which the partially filled valence band is the conduction band and electrons are free to move from atom to atom.

Semiconductor:

A material in which resistance decreases as temperature increases. The almost filled valence band is separated from the conduction band by a small gap. Resistivity lies between that of a conductor and an insulator.

Insulator:

A material in which electrons completely fill the valence band and the energy gap between the valence band and conduction band is large. Electrons need a large amount of energy to cross this gap before they can move from atom to atom.

Doping:

Altering the electrical properties of a crystal lattice by the placement of a tiny amount of an impurity atom.

Solid state device:

Electronic devices made from semiconductor materials.

Thermionic device:

Heated filament and terminals set in a glass vacuum tube.

Diode:

A device that contains only two electrodes

Valve:

A thermionic device in which two or more electrodes are enclosed in a glass vacuum tube. The current is rectified (flows in one direction only) .

Transistor:

A tiny switch that changes the size or direction of electric current as a result of very small changes in the voltage across it.

Integrated circuit:

Tiny electronic circuit (containing components such as transistors, diodes, resistors etc.) formed as a single unit by diffusing impurities into a single crystal of silicon. Used to perform a specific electronic function.

Silicon chip:

The wafer of silicon semiconducting material onto which an integrated circuit is formed.

Microchip:

Very small silicon chip which can contain integrated circuits with millions of components and microprocessors.

Microprocessor:

A small computer, based on a single silicon chip as the central processing unit.

Crystal lattice:

The regularly spaced arrangement of atoms that make up a crystal.

Superconductor:

A material which has zero electrical resistance when cooled to below the critical temperature.

BCS theory:

As an electron moves through the lattice of a superconductor, it distorts the lattice inwards and the localised positive effect attracts a following electron.  Phonons create regions of positive charge that cause the electrons to team up in 'Cooper pairs', resulting in a combination that can bypass the obstacles in the crystal lattice that are responsible for electrical resistance. 

Meissner effect:

This is the expulsion of the magnetic field from inside a superconductor.

When a material in its superconducting state is placed in a magnetic field, currents flow in the superconductor to produce a magnetic field that cancels the applied magnetic field inside the superconductor.

Oscilloscope;

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Discharge tubes:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Striation patterns:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Photoelectric effect:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Black body:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Quanta:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Photons:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Solar cells:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Photocells:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Band structures:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Hole current:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Semiconductors:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Doping:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Solid state device:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Thermionic device:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Transistor:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Integrated circuit:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Silicon chip:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Microchip:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Microprocessor:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Crystal lattice:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Superconductor:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

BCS theory:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

Meissner effect:

Definition:___________________________________________________________

____________________________________________________________________

____________________________________________________________________

outline Thomson’s experiment to measure the charge/mass ratio of 
an electron

outline the role of:

–
electrodes in the electron gun

–
the deflection plates or coils

–
the fluorescent screen

in the cathode ray tube of conventional TV displays and oscilloscopes

outline qualitatively Hertz’s experiments in measuring the speed of radio waves and how they relate to light waves

outline the methods used by the Braggs to determine crystal structure

identify data sources gather, process and present information to summarise the use of the photoelectric effect in:

–
      solar cells

–
photocells 

describe quantitatively the force acting on a charge moving through a magnetic field
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describe quantitatively the electric field due to oppositely charged parallel plates

describe Hertz’s observation of the effect of a radio wave on a receiver and the photoelectric effect he produced but failed to investigate

describe the difference between conductors, insulators and semiconductors in terms of band structures and relative electrical resistance

describe how ‘doping’ a semiconductor can change its electrical properties

describe differences between solid state and thermionic devices and discuss why solid state devices replaced thermionic devices

describe conduction in metals as a free movement of electrons unimpeded by the lattice

describe the occurrence in superconductors below their critical temperature of a population of electron pairs unaffected by electrical resistance

gather and process information to describe how superconductors and the effects of magnetic fields have been applied to develop a maglev train

Outline the role of:

–
electrodes in the electron gun

–
the fluorescent screen

in the cathode ray tube of conventional TV displays and oscilloscopes       (7 marks)

A television picture tube is essentially a cathode ray tube in which the cathode rays (beams of electrons) are focused onto a fluorescent screen to form a moving picture. 

The picture is formed by combining and synchronising the actions of horizontal and vertical magnetic fields, with modulation of the electron beam by the electron gun, in response to signals from the television station or video player. 

The intensity of the electron beam is modulated by the input signal to cause lighter and darker spots along each line on the fluorescent screen, forming the detail of the picture. The picture is constantly refreshed, giving the appearance of smooth motion. 

A cathode ray oscilloscope (CRO) uses cathode rays to form an image on a fluorescent screen of the waveform of a periodically varying voltage. This allows the waveform to be analysed for frequency, amplitude,irregularities, etc. 

An internal variable time-base uses an electric field to make the beam sweep uniformly from left to right, then rapidly back to the start. The periodically varying voltage of the input signal makes the beam move up and down with the same frequency as the input signal. The glowing trace on the fluorescent screen forms a visual representation of the waveform of the input signal. 

(NSW HSC on-line)

In both cases, the electrodes in the electron gun provide a potential difference that accelerates electrons from the cathode towards the anode.

The flourescent screen is coated with a material (phosphorous) that scintillates (glows) when an electron strikes it.

Describe differences between solid state and thermionic devices   (7 marks)

Thermionic devices (or valves) used heated filaments and terminals in glass vacuum tubes. The filament liberates electrons, which are accelerated to the anode by high voltage.

There is no heating of the anode, so the current will not reverse (i.e. UNIDIRECTIONAL)
Solid state diodes are made from semiconductor materials. e.g. junction between p-type (hole) and n-type (electron) acts as a diode. Electron flow is always from n-type to p-type. i.e. UNIDIRECTIONAL
Solid state devices have 

· fewer connections

· less wiring

· less heat produced and

· faster signal processing.
Outline qualitatively Hertz’s experiments in measuring the speed of radio waves and how they relate to light waves        (6 marks)

In 1887 Hertz produced experimental evidence for the existence of electromagnetic waves, theoretically predicted by Maxwell in 1864.

Hertz set up an induction coil. As sparks were generated across a small gap they induced sparks in a detecting loop a small distance away. This spark was evidence for electromagnetic waves travelling through space from the induction coil to the detecting loop.

Other experiments performed by Hertz showed that the waves had the properties of reflection, refraction, polarisation, interference and diffraction, properties similar to those of light.

Hertz reflected radio waves off a metal sheet and measured the strength of the signal at different places. He was thus able to show that radio waves can be reflected and can interfere with each other in the same way as light waves.

Hertz demonstrated that radio waves, like light, could be refracted, by passing them through a prism made of pitch.

Hertz showed that, like light, radio waves are polarised: the greatest effect in the receiver was noticed when the gap in the detecting loop was parallel to the gap in the transmitting loop, and the smallest effect when they were at right angles.

Hertz was able to calculate the velocity of the waves by reflecting the generated waves off a metal sheet and measuring the wavelength of the standing wave set up by interference. 

Substituting this wavelength and the known frequency of the wave generator into the general wave equation, v = λ x f, Hertz calculated the wave speed at 3 x 108 ms-1, very close to the values for the speed of light earlier estimated by Maxwell and measured by Fizeau. (NSW HSC on-line)

Summarise the use of the photoelectric effect in photocells

Outline the role of:

–
electrodes in the electron gun

–
the fluorescent screen

in the cathode ray tube of conventional TV displays and oscilloscopes 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Describe differences between solid state and thermionic devices

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Outline qualitatively Hertz’s experiments in measuring the speed of radio waves and how they relate to light waves

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Summarise the use of the photoelectric effect in photocells

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

explain why the apparent inconsistent behaviour of cathode rays caused debate as to whether they were charged particles or electromagnetic waves

explain that cathode ray tubes allowed the manipulation of a stream of charged particles

explain the particle model of light in terms of photons with particular energy and frequency

analyse information to explain why a magnet is able to hover above a superconducting material that has reached the temperature at which it is superconducting

Explain why the apparent inconsistent behaviour of cathode rays caused debate as to whether they were charged particles or electromagnetic waves

Cathode rays were rays produced in Cathode ray tubes - sealed, mostly evacuated glass tubes containing conducting surfaces which can act as cathode and anode.

Early experiments with cathode rays provided apparently inconsistent evidence about the nature of cathode rays, which seemed to behave both as waves and as streams of particles.
Heinrich Hertz performed an experiment in 1883 that appeared to show that cathode rays were not deflected by electric fields. His experimental results were incorrect, however his result was used as evidence that cathode rays were electromagnetic waves, just like light which is not deflected by electric fields.

J. J. Thomson performed an experiment that showed that a cathode ray beam was visibly deflected by an electric field. This was interpreted as indicating that cathode rays were charged particles.
In 1892, Hertz also showed that cathode rays penetrated thin metal foils. This was interpreted to mean that cathode rays were electromagnetic waves.

These apparently conflicting results arose from inadequacies in experimental design and the then current state of knowledge about the nature of atoms. The properties of cathode rays were clarified by later experiments. (NSW HSC On-line)

They are now known to be streams of electrons liberated from the surface of the cathode and moving from the cathode to the anode due to a high potential difference between the two.

Explain the particle model of light in terms of photons with particular energy and frequency

· Some of the properties of light are best explained if light is considered to consist of a stream of particles, or discrete bundles of energy, called photons. 
· A photon carries an amount of energy that is proportional to the frequency of the radiation (light). All photons of light of a particular frequency have precisely the same amount of energy. The higher the frequency of the light, the more energy the photon possesses, thus photons of ultraviolet light have higher energy than those of blue light, which in turn have higher energy than photons of red light. 

· All photons, regardless of their frequency, have zero rest mass and travel at 3 x 108 m s-1 in a vacuum. 

       (NSW HSC online)

explain why the apparent inconsistent behaviour of cathode rays caused debate as to whether they were charged particles or electromagnetic waves

___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
explain the particle model of light in terms of photons with particular energy and frequency

___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
discuss qualitatively the electric field strength due to a point charge, positive and negative charges and oppositely charged parallel plates

process information to discuss Einstein and Planck’s differing views about whether science research is removed from social and political forces 

gather, process and present secondary information to discuss how shortcomings in available communication technology lead to an increased knowledge of the properties of materials with particular reference to the invention of the transistor

discuss the BCS theory

discuss the advantages of using superconductors and identify limitations to their use

process information to discuss possible applications of superconductivity and the effects of those applications on computers, generators and motors and transmission of electricity through power grids 

Discuss qualitatively the electric field strength due to a point charge, positive and negative charges and oppositely charged parallel plates 

Discuss Einstein and Planck’s differing views about whether science research is removed from social and political forces

Discuss how shortcomings in available communication technology lead to an increased knowledge of the properties of materials with particular reference to the invention of the transistor

Before transistors, the available communication technology was thermionic devices such as valves.

A thermionic device consists of a heated filament and terminals set in a glass vacuum tube.

A transistor is a tiny switch that changes the size or direction of electric current as a result of very small changes in the voltage across it.

Thermionic devices had many problems. They were bulky, they generated heat, were fragile, they had a short lifetime, lost their vacuum slowly,  the cathode coating deteriorated, and they required high voltages to operate.

These problems prompted scientists to look to new materials to perform the functions of thermionic devices.

The development of semiconductors such as geranium (easy to purify but conducts too well when hot) then silicon (very common and withstands heat better) meant that solid state devices such as transistors could better perform the functions of thermionic devices such as switching and amplifying.

The pnp transistor amplifier consists of an n-type semiconductor (the base) between two p-type semiconductors (the emitter and collector). A small AC current across the emitter-base circuit produces a large current across the emitter-collector circuit. 

Solid state devices such as transistors are less costly, more efficient and more reliable than thermionic devices.

They also have fewer connections, less wiring, less heat produced and faster signal processing.
Discuss the BCS Theory

Discuss possible applications of superconductivity and the effects of those applications on computers and motors 

A superconductor is a material which has zero electrical resistance when cooled to below the critical temperature.

The major limitation in using superconductors is the need for extremely low temperatures which provides design problems but also adds to the cost. The best superconductors still need critical temperatures below -100 degrees celsius. Superconductor materials are often brittle, are hard to manufacture and they are difficult to make into wire. 

Superconducting electrons can tunnel through insulators and create superfast switches which can be used for computers. Superconductive films may also result in more densely packed miniaturisation of semiconductor chips and increased speed of computer chips.

The use of superconducting wire in computers means that speed will increase as there is less impediment during conduction, there is no heat generated due to resistance and reduced size of wires required to carry current, allowing more efficient and smaller technology to be developed.
In electric motors,  superconducting wire is far more efficient than conventional motors wound with copper wire, generating less heat and energy loss.

In fact, their efficiency is above 99% and their size about half that of conventional motors. Superconducting magnets do not require an iron core so motors are not only smaller but have less mass.

Discuss qualitatively the electric field strength due to a point charge, positive and negative charges and oppositely charged parallel plates 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Discuss Einstein and Planck’s differing views about whether science research is removed from social and political forces

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Discuss how shortcomings in available communication technology lead to an increased knowledge of the properties of materials with particular reference to the invention of the transistor

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Discuss the BCS Theory 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Discuss possible applications of superconductivity and the effects of those applications on computers and motors 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

identify data sources, gather, process and analyse information and use available evidence to assess Einstein’s contribution to quantum theory and its relation to black body radiation
identify data sources, gather, process, analyse information and use available evidence to assess the impact of the invention of transistors on society with particular reference to their use in microchips and microprocessors

compare qualitatively the relative number of free electrons that can drift from atom to atom in conductors, semiconductors and insulators

Compare qualitatively the relative number of free electrons that can drift from atom to atom in conductors, semiconductors and insulators

A conductor is a material in which the partially filled valence band is the conduction band and a relatively high number of electrons are free to move from atom to atom.

A semiconductor is a material in which resistance decreases as temperature increases. The almost filled valence band is separated from the conduction band by a small gap. Resistivity lies between that of a conductor and an insulator. Electrons can move from the valence band to the conduction band by raising the temperature, exposing the surface to various types of light or applying a potential difference.

An insulator is a material in which electrons completely fill the valence band and the energy gap between the valence band and conduction band is large. Electrons need a large amount of energy to cross this gap before they can move from atom to atom.

This question comes from a syllabus point that requires you to identify data sources, gather, process and analyse information and use available evidence to assess Einstein's contribution to quantum theory and its relation to black body radiation. A note from NSW HSC Online:

This investigation can be conducted by gathering a range of resources including scientific journals, CD-ROM resources and the Internet. 

· In deciding the type of data necessary for this investigation, you need to:
– consider the type of information about quanta and black body radiation that needs to be collected
– select data sources. 

· To process the information in the sources you find, assess its reliability by comparing the information provided. Look for consistency of information. 

· Analyse the information to make a generalisation regarding Einstein's use of quantum ideas to explain the properties of black body radiation. 

Assess Einstein’s contribution to quantum theory and its relation to black body radiation
A black body is a body which absorbs all incoming radiation.

Quanta are 'lumps' or 'packets' of energy, i.e. discrete quantities of energy.

Planck’s hypothesis was that radiation emitted and absorbed by the walls of a black body cavity is quantised

Einstein’s contribution to quantum theory and its relation to black body radiation is that light consists of packets (quanta) of energy called photons. A photon is a unit or packet of electromagnetic energy 

with zero rest mass.

High frequency light consists of high energy photons that can transfer their energy to electrons. The intensity of light is proportional to the number of photons. Shorter wavelength (higher frequency) light radiated from a black body gives greater total energy for a given temperature.

Einstein's contribution was valuable because it expanded on Planck's explanation of quanta to give us an understanding of the nature of light as photon particles and how they can transfer their energy to electrons in order to produce the radiation expected from a black body.

This question comes from 

identify data sources, gather, process, analyse information and use available evidence to assess the impact of the invention of transistors on society with particular reference to their use in microchips and microprocessors

Notes from NSW HSC Online:
· In deciding the type of data necessary for this investigation, you need to: 

1. select appropriate sources

2. consider the type of information about the invention of the transistor that must be gathered. 

· Scientific journals and the Internet should be good data sources to gather information about the impact of the discovery of the transistor. Use a search engine and type in some words or phrases like History of the Transistor, How Microchips Work, The Basics of Microprocessors.

· You should process this information by only selecting material that is relevant to the discovery of the transistor and to its impact on society.

· Analyse the information to make a generalisation regarding the impact of the devices using transistors on society. 

· You can justify the generalisation by seeking evidence for how aspects of society have changed due to the use of transistors in the devices you have chosen.

Assess the impact of the invention of transistors on society with particular reference to their use in microchips and microprocessors

A transistor is a tiny switch that changes the size or direction of electric current as a result of very small changes in the voltage across it. This invention led to the development of integrated cicuits.

A microchip is a silicon chip which can contain integrated circuits with millions of components and microprocessors, allowing much faster processing, transfer and storage of data.

A microprocessor is a small computer, based on a single silicon chip as the central processing unit.

These have been used in many appliances to improve efficiency, reduce size and improve functionality.

This has led to advances in technology in fields such as medicine, transport, business, communications and many other areas which have improved the lives of people in society by reducing the time spent on tasks and allowing people to more easily communicate and travel over longer distances etc.

Some people might say that it has had a negative impact by complicating peoples lives with an ever increasing volume of information and technology to deal with on a daily basis.

Overall then, the invention has positive impacts which must be managed appropriately.
Compare qualitatively the relative number of free electrons that can drift from atom to atom in conductors, semiconductors and insulators

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Assess Einstein’s contribution to quantum theory and its relation to black body radiation
__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Assess the impact of the invention of transistors on society with particular reference to their use in microchips and microprocessors

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

perform an investigation and gather first-hand information to observe the occurrence of different striation patterns for different pressures in discharge tubes

perform an investigation to demonstrate and identify properties of cathode rays using discharge tubes:

–
containing a maltese cross

–
containing electric plates

–
with a fluorescent display 
screen

–
containing a glass wheel 


–
analyse the information gathered 

to determine the sign of the charge on cathode rays

perform an investigation to demonstrate the production and reception of radio waves

perform an investigation to model the behaviour of semiconductors, including the creation of a hole or positive charge on the atom that has lost the electron and the movement of electrons and holes in opposite directions when an electric field is applied across the semiconductor

perform an investigation to demonstrate magnetic levitation

Revision of Practical Work/ Some key concepts

Likely HSC questions:

What did you do? Outline an investigation you conducted.

Draw a diagram

What equipment did you use?

Why did you use that equipment? Advantages? Disadvantages?

What alternative methods may have been used?

What safety precautions are necessary (risk assessment)

What is the independent and dependent variable?

What controls are involved?

Describe how the device works (e.g. A.C or D.C.  motor)

What were your observations? Results?

How reliable are your results? Possible sources of error?

What were your conclusions?

Assess the validity of your conclusions.

Check the glossary of key terms - can you apply these to your practical experiences?

You performed an investigation to demonstrate and identify properties of cathode rays using discharge tubes:

–
containing electric plates

–
with a fluorescent display 
screen

–
containing a glass wheel

Identify the risks associated with this experiment and outline the necessary safety precautions.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

You performed an investigation to demonstrate the production and reception of radio waves. Outline your method.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Describe an investigation you performed to model the behaviour of semiconductors

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Perform an investigation to demonstrate magnetic levitation. Explain the ‘Meissner Effect’ that this experiment relates to.

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

solve problem and analyse information using:
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solve problems and analyse information using:
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Formula: ____________________                     Name of Law: ________________________

Quantity: _______________________________     

UNITS: ___________________

Direction (example) _________________________________________

Where     _____   is  ______________________________________________UNITS__________

               _____   is  ______________________________________________ UNITS__________

               _____   is  ______________________________________________ UNITS__________
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EXTRACTING DATA FROM THE QUESTION

EXAMPLE ___                                                                     EXAMPLE ___

               _____   =   ___________                                                 _____   =   ___________

               _____   =   ___________                                                 _____   =   ___________

               _____   =   ___________                                                 _____   =   ___________
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               _____   =   ___________                                                 _____   =   ___________
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               _____   =   ___________                                                 _____   =   ___________
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               _____   =   ___________                                                 _____   =   ___________

Formula: ____________________                                      Formula: ____________________       

_999346839.unknown

_1003064688.unknown

_1093094706.unknown

_999595957.unknown

_1003064607.unknown

_999346906.unknown

_999346815.unknown

