SECTION C CHECLIST

PHYSICS IN ACTION

1. Image Formation (Chapter One)


Ultrasound


2. Use of a Sensor for an Application (Chapter 2 & CW)



Fuel Tank


3. Signal Transmission (Chapter 3)



E-mail


4. Uses, Properties and Structure of One Material (Chapters 5+6 & CW)


Titanium Hip-Joint

UNDERSTANDING PROCESS


5. Superposition Effect


Speakers at a Concert 


Youngs Two-Slit Experiment (Allows the inclusion of equations)

6. Quantum Effects


Photomultiplier.


7. Method of Measuring a Remote Object (Chapters 8+9)


Ground Penetrating Radar (GPR)
ULTRASOUND

IMAGE FORMATION
Used to detect differences in density.

Process


1. 
A piezoelectric crystal acts as a pulse generator and detector.


2.
Emits pulses 1(micro)s long that travel roughly 10mm in 7(micro)s.


3.
Part of the pulse is reflected at the change in density.


4. 
The out and back time gives the distance to the denser material.

ULTRASOUND IMAGE FROM BOOK

Typical Pulse Data

Frequency


3MHz


Speed in Soft Tissue

1500m/s (0.67(micro)s per mm)


Pulse Length


1(micro)s (3 cylces) approx


Wavelength


0.5mm


Av. Scale of Body Parts
50-200mm


Av. Out & Back Time

70-280(micro)s 

FUEL TANK

USE OF A SENSOR
Process


1. 
Set up the container, ball-cock, arm and circuit as below:


2. 
The ball-cock will rise or fall due to the level of fuel. The rotary 


variable resistor will change as well; this will change the potential 


difference of the circuit.


3.
Record the change, you can make a look up table or use an electronic 

programme to do it for you, this will tell you the fuel level.

Calibrate by adding reasonable quantities of fuel and recording the voltage change, to determine the sensitivity merely record the change in liquid level, therefore angle of resistor for the smallest voltage change measurable.

Estimated Sensitivity: ???
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NEEDS CIRCUIT DIAGRAM
Application:
Car Fuel Tank

Do Not:
Aircraft – as it dives or climbs the fuel will move about.

Positive:
Cheaper than pressure sensor etc.



Simple, less likely to be damaged.

Negative:
Not absolutely precise.



Requires the making of a look up table before being able to use it.

To Improve:
More sensitive Voltmeter or rotary potential divider.



Thin container, therefore greater angle change for the increased fuel.

SENDING AN EMAIL

SIGNAL TRANSMISSION

Code numbers stored as binary digits. On byte (8bits) per character.


Type of Information:
Binary digits representing a letter.

Time to send one page


1 page =   500 words 
= 3000 characters approx.





=3000 bytes





= 24000 bits


Digital Line Capacity: 
64000 bits / s


Time to send one page 
= 24 000 bits/page





      64 000 bits/s






= 0.4s approx.

More coding.

E-mail also sends data which check and correct errors.

Messages are often divided into small packets, each sent by the best route 
available at the moment.


Packets have to be re-assembled into messages at the receiving end.
Difference between analogue and digital information transfer.

Digital




Analogue
Transferred in binary (0s and 1s)
Not deconstructed.

Either ‘on’ or ‘off, loss of detail
Waveforms, allows for variation of tone.

Interference easily removed

Interference harder to detect.




Lower sampling frequency.

Requires higher sampling frequency.


Can’t lose detail in sampling.

If sampling inadequate loses detail.

TITANIUM HIP JOINT

USES, PROPERTIES AND STRUCTURE OF ONE MATERIAL
Material:
Titanium
Application:
THR – Total Hip Replacement

Properties:
Durable 
– don’t want to have to replace it often.



Strong 

– must be able to bear the weight of the body, and the 



associated strains and stresses.

Titanium…
Durable:



Strong:

Structure:
Gives Titanium it’s…
Factors that may influence its choice:

Availability:


Cost:

Only expensive if you want commercially pure, otherwise 



relatively cheap with impurities.


Aesthetics:
N/A – inside the body.

Culture:
N/A – no different from other replacement materials.


Tradition:
N/A – medicine advances without care for tradition.

SPEAKERS AT A CONCERT

SUPERPOSITION EFFECT
Process


1. 
Set up two speakers at a concert.


2. 
As the sound waves travel they will meet continuously.


3. 
Occasionally they will be absolutely in or out of phase, if in phase the 

sound’s amplitude will be double, if out of phase it will be negated.


4.
This problem causes areas of good and bad sound throughout a venue.
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Extension:
This problem is made worse by the need of a second set of speakers 

further into the crowd. The sound must be delayed the exact amount of 

time it takes the sound to travel to the secondary speakers if you want 

good sound.

Reasoning:
The sound waves will have reached different phasor rotations.



Once there is a 180 degree difference the waves will superimpose and 

cancel each other out.



If exactly the same the amplitudes will ‘add’, doubling the sound.



There will be variation on this everywhere in the venue; the wave will 

always be affecting each other.


YOUNGS TWO-SLIT INTERFERENCE EXPERIMENT

SUPERPOSITION EFFECT
DIAGRAMS FROM BOOK
Waves in phase:
In General



Waves in Anti-phase
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 = d sin 0
Bright Fringe n[image: image4.png]


 = d sin 0
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/2 = d sin 0
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 = d (x/L)
Spacing between Fringes =[image: image7.png]


 (L/d)
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/2 = d (x/L)

PHOTO MULTIPLIER

QUANTUM EFFECTS
Converts low intensity light into a measurable electric current.

Process


1. 
A photon hits the lead plate and an electron is ejected.


2. 
This hits a second reactive surface, ejecting several electrons.


3. 
Electric shower gains kinetic energy in dropping through each 


potential difference.


3. 
This continues until the number of electrons is large enough to allow a 

measurement of current.

DIAGRAM FROM BOOK

Uses:
Detect small amounts of light i.e. a few photons from a supernova flare 

can be seen, whilst we wouldn’t realise the difference.
GROUND PENETRATING RADAR (GPR)
METHOD OF MEASURING

Process


1.
Radar transmits high frequency, short bursts of energy into the ground.


2.
Transient electromagnetic waves are reflected, refracted and diffracted 

in the subsurface by changes in conductivity and dielectric properties.


3.
Travel times of these reflections are analysed to produce the precise 

location, depth, geometry and material type.

4.
Often displayed on graphic paper after processing by a control unit.
Advantages




Disadvantages

Hi resolution, vertically and laterally

Site specific allocations

Rapid





Usually a shallow depth of observation

Cost effective

Near real time interpretation

Numerous areas of application

Non destructive
Uses

The variability of soil properties 
Engineering application

Hydrologic Investigations 

Soil survey investigations

Mapping geologic deposits

Mapping peat thickness and volume

Sedimentation surveys.

Cultural resources/Archaeological investigations

Locating buried objects

Locating contamination plumes.

OTHER USEFUL EXPERIEMENTS

FOR SECTIONS A & B
NOTCH TEST

ENERGY NEEDED TO BREAK A SUBSTANCE

Process


1.
Cut a notch halfway along a bone sample. This is where it will break.


2.
Fix the sample to the testing machine. Raise the hammer (pendulum) 

to a pre-determined height, giving it potential energy.


3.
Let go of the hammer. Repeat this until the hammer breaks the bone – 

the height it reaches on the opposite side tells us how much potential 

energy is left. The difference is the energy to break the bone.
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FRACTURE STRESS TEST

Process


1. 
Secure the rope under two blocks and set up as follows.


2. 
Add small amount of weight until it snaps, record the weight at which 

it snaps.


3. 
Measure thickness and width, calculate the cross section. Fracture 


stress is F/tw
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Table

Pulley

Weights




DIFFRACTION GRATING

MODULE TWO – UNDERSTANDING PHYSICS

Sharp bright Spectral lines at Angles where n[image: image11.png]


 = d sin 0

DIFFRACTION AT A SINGLE APERTURE (ONE-SLIT)

MODULE TWO – UNDERSTANDING PHYSICS
� Radar depth of observation; decreases as frequency (antenna) increases, decreases as water content increases, decreases as clay/salt content increases, decreases as scattering increases, increases as transmitter power increases.
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