Researching Physics – suggested experiments
	Exemplar
	Experiments
	Kit required (leads, power supplies, metre sticks etc will not be listed, only specialist apparatus)
	Comments

	Skin cancer – prevention and treatment
	Sun creams – investigating different sun cream factors

Investigating thickness of suncreams

Laser versus LED power

Spectra of different sources


	UV meter, e.g. Solartech Inc Solarmeter 5.7 UV Meter - (UVA + B) from www.merlinlazer.com, Lutron UV Light Meter - YK-35UVfrom www.digital-meters.com  or UV sensor to go with your datalogging kit. Update – the Lutron is proving hard to source. Instruments Direct sell one of a similar specification that we have yet to test: http://www.inds.co.uk/test/light.htm
See also Scientific and Chemical’s UV test rig and UV sensor (you don’t need the former but they go well together). The sensor requires a voltmeter, which gives an output proportional to irradiance. The sensor is sensitive to UV but picks up other wavelengths as well.
Sun creams. CD cases or similar. UV-A lamp – the ones for showing security markings are fine but don’t buy a sterilising wand as these give out UV-C, which requires far more stringent control measures and is unlikely to work anyway. Scichem and others do a battery powered “hand held” UVA lamp which is fine even if we don’t recommend using it held in the hands when it is switched on.
Other experiments use standard kit but do not seem to be popular or well-understood by students.
	See SSERC guide to Optical radiation for safe use of UV, lasers and LEDs. Do not buy a UV source unless you are sure it is suitable – SSERC can advise. Beware cheap UV meters – some do not appear to detect UV but display a reading based on the amount of visible light they detect. Others merely give a “UV index”, based on a number between 1 and 10. Colour changing beads are not suitable for this investigation as getting quantitative results is virtually impossible (unless you know better!)
Note that some suncreams don’t absorb much UVA light. Don’t expect a factor 10 suncream to reduce the detected UV level to 1/10 of its unscreened value.


	Earthquakes
	Frequency of earthquakes of different magnitudes.
Relationship between energy of earthquake and signal picked up by seismometer.

Relationship between distance to earthquake and signal picked up by seismometer.

Locating an earthquake.
	Pulley For Earthquake Simulation  SEP 170, brick, board with sandpaper stuck to it.
Mini seismometer: Vibration Detector  SEP 171
Sound Source Locator 

SEP 173
All from www.mindsetsonline.co.uk
	Also require computer running Audacity for last 3 experiments. Location experiment requires a sound card with true stereo input, which many laptops don’t have. Can buy a USB device (e.g. Griffin iMic from Amazon which gives stereo input. There is a version of Audacity which runs as a “Portable App” from a pendrive, but some locked down school systems won’t even let this run, so installation is your only option).
Guides to Audacity are available from SSERC. Get in touch if you need help locating them.


	Exoplanets
	“Wobbling stars” – finding the point about which a planet and star orbit.

Modelling an exoplanet transit
Light irradiance and planet diameter

The Goldilocks Zone

Light irradiance and distance from planet to star.


	Balls of modelling material, string, wooden rods.
Model planetary system, e.g. light diffuser globe with bulb inside, ball-on-string planet. Or a piece of black card with a circular aperture covered with diffusing material (e.g. tissue paper). Planets as black circles on sticks. Light meter or datalogger with light sensor, or video camera and computer running Tracker software.
	This was designed to use apparatus that schools were likely to have in stores. There is a separate Teacher Guide to this exemplar.
The only specialised piece of kit needed is a light sensor, which you may well have either as a standalone meter or a sensor for a datalogger. There are light sensor apps for smartphones but they are of varying quality. SSERC has an Apps list in the Miscellaneous section of the Physics area of our site.

“Wobble” experiment not popular or well-understood, possibly because few of us teach “moments of force” anymore.


	Optoelectronics
	Investigating LEDs and Brightness 

Investigating the Spectra of  LEDs
Investigating the Energy Use of Light Sources
Investigating Optical Fibres and Bending
Investigating Optical Fibres and Length

Investigating Polarisation using a Liquid Crystal Shutter

Investigating Colour Mixing


	Designed for schools who have the “Optoelectronics College” kit, though items can be purchased from:
www.mindsetsonline.co.uk
www.fifex.co.uk
www.jjmelectronics.co.uk

	


	Radon
	Natural radioactivity

Radon in the air
	GM tube, potassium compound (e.g. KCl) or ground brazil nuts.
Vacuum cleaner or suction pump.

Balloons.
	Need a long count rate to show that brazil nuts are radioactive. Would query the use of the phrase “radioactive dust” in the balloon experiment.
See SSERC Bulletin 218.

	Alternative energy
	Wind turbines – number of blades and power

Wind turbines – blade angle and power

Solar cells – angle of incidence and power

Solar cells – irradiance and power


	http://www.inds.co.uk/energy/wind_turbine.htm
or  SEP Wind Turbine  211-010

(Mindsets)

Solar cells


	Some people do similar experiments lower down the school. Obviously, more attention to data handling, planning etc has to take place at Higher – the Bananarama Argument – it’s not what you do, it’s the way that you do it.
Will need an airtrack blower or desk fan for wind turbine experiments. Note the expectation that power output not voltage will be studied.


	Vehicle technology
	Energy from a rotating flywheel

Power and speed

Efficiency of a hydrogen fuel cell


	Flywheel Unit  SEP 073 (Mindsets) or AH rotational motion motor-driven turntable.
Energy meter e.g.  Philip Harris S-Range
 Digital Joulemeter

Order number : B8H28354,

 Mindsets  energy meter SEP 043 
Electric car made from construction kit – made so that leads can go to external PSU and meters. Light gates or other method of measuring speed.

Hydrogen fuel cell car (various models available)


	Need a Double Pole Double Throw switch for flywheel experiment. Wire the central contacts to the flywheel.
Good chance to introduce new relationships to students, e.g. power to maintain a steady speed at a constant velocity v is proportional to v cubed (if the restive force is dominated by air resistance). Also relationship between angular velocity (perhaps just expressed as revolutions per second) and rotational kinetic energy. When testing the flywheel experiment, we found that the efficiency of energy conversion did not depend on angular velocity, which is nice.
We used a strobe to “freeze” the flywheel and thus work out revolutions per second. We were also able to use a light gate and data logger with a mask placed on the (transparent) flywheel. We convinced the software that the flywheel was a “smart pulley” with one spoke. Other methods using light gates and timers should be possible.

Power and velocity experiment sounds like it shouldn’t work but does. Needs a team working on it to ensure the readings of I and V correspond to the time the car is going through the light gate (we had a team of 2 so we used video). Also need to make sure car has reached a steady speed by the time it’s going through the light gate.
Fuel cell car experiment proved much more difficult than the others. The fuel cell car was not at all efficient, which could give misleading data to feed into the Assignment.



	Aviation
	Efficiency of wings and angle of incidence

Efficiency of wings and aspect ratio

Thrust from a propeller and angular velocity

Acceleration and compass error
	Balsa wood glider whose wing angle can be varied. Packs of balsa wood can be found on Amazon, eBay and in model shops. Catapult launcher (see exemplar). Suitable glue and cutting tools, e.g. craft knife.
Balsa wood glider that can be fitted with wings of different aspect ratio (same areas but different l x b)
Small electric motor fitted with propeller. These are available from the likes of Mindsets and Rapid. Battery, variable resistor.
Strobe

Compass, trolley or cart with no ferrous metal parts. Ramp.
	This exemplar has quite a detailed teacher / technician guide with it. The pictures in the guide show models that will fly well and also a launcher design. Best results were obtained when the model was flown from a first floor window. The school layout may make this tricky.
Use of sharp tools and glues will require a risk assessment.

The whole kit – battery, motor, propeller, variable resistor, has to fit on the pan of a digital balance. We found that results were misleading if the propeller was close to the pan of the balance as it forced air downwards on to the balance, at least partially cancelling out the effect of lift. The solution was to mount the motor on a narrow-ish block of wood that raised it above the pan. Though the air was still being forced downwards, it seemed to be sufficiently dispelled not to unduly affect the balance.
To tell whether the compass is suitable, hold it horizontally then accelerate it (with a sudden hand movement) in an easterly then westerly direction. If the needle deflects (in opposite directions) in both cases, it’s suitable. In trials, a fixed-height ramp was used, with the direction of alignment varied. There should be no deflection if the trolley accelerates with the board aligned north-south, and maximum deflection when it is aligned east-west. Video was used to record the deflection, but beware of the camera having ferrous metal parts or magnetic components. Don’t have it too close. Consider doing the experiment outside, away from metal building supports etc.


