Describe an experiment to estimate the acceleration g of free fall, include: 
 
 
	[i]  	measurements taken / instruments used 
· measure distance ball falls, using metre ruler (OR tape measure) 
· measure time of fall using stopwatch (OR electronic timer linked to electromagnet and trap-door) 
 
 
 
	[ii]  	how the measurements are used to estimate g 
	• 	s = ut + ½ at2    u = 0 ms-1 
g = 2s 
       t2 
[bookmark: _GoBack]OR plot a graph of s against t2 (for various values of s) g = 2 x gradient 
 
 
 
	[iii]  	g is an estimate because 
· drag (on ball) is ignored 
· reaction time on starting & stopping stopwatch (if stopwatch used for timing) 
· parallax problems with landing time (if experiment is using ball dropped from wall) 
· residual magnetism delays release of ball (if experiment uses electromagnet) • 	trapdoor takes time to open (if experiment uses trapdoor) 


Describe an experiment to determine the centre of gravity of a metal plate 
 
· suspend the plate from a point 
· use plumb line to mark a vertical line on the plate from the point 
· suspend from another point 
· use plumb line to mark a vertical line on the plate from the second point 
· where the lines intersect gives the position of the centre of gravity 
 

Describe an experiment to determine the Young modulus of a metal wire 
 
	[i] 	the measurements taken and the instruments used to take the measurements: 
 
· original length of wire using metre rule 
· extension of wire using a travelling microscope 
· known masses used   W = mg 
 
 
	[ii] 	how you would determine Young modulus from your measurements: 
 
· stress = force / cross-sectional area 
· strain = extension / original length 
· Young modulus = stress / strain 

Describe an experiment to obtain the I–V characteristics of a filament lamp / resistor / 
LED
 

 
 
 
· [image: ]draw circuit diagram 
· measure current through lamp 
· and voltage across lamp 
· adjust potential divider to give a range of voltages from 0 to 6 V 
· plot graph of I / A against V / V  
Describe and explain an experiment to demonstrate the polarisation of microwaves 
 
· place microwave transmitter and receiver facing each other 
· place two polarising filters (metal grid with bars ~1cm apart) across path of beam 
· observed signal on receiver is maximum intensity when polarising filters are parallel 
· the first filter polarises the beam, the beam can pass through the second filter because the plane of polarisation of the beam matches the alignment of the filter. 
· rotate polarising filter 900 from parallel to crossed 
· observed signal on receiver drops to minimum intensity (zero) when polarising filters are crossed 
· the beam cannot pass through the second filter when the plane of polarisation of the beam is at 900 to the alignment of the filter. 
[image: ]Describe and explain an experiment that demonstrates two-source interference using sound 
 
· two loudspeakers (about 1m apart) connected  to same signal generator 
· walk along observation path to observe sound intensity 
· sound waves superpose and create interference  pattern 
· maximum sound intensity occurs when  path difference = nλ and constructive interference occurs 
· minimum (zero) sound intensity occurs when  path difference = odd number of half wavelengths and destructive interference occurs  
[image: ]Describe and explain an experiment that demonstrates two-source interference using microwaves 
 
· direct microwave beam onto two narrow (3 cm) parallel slits in metal plate (typical 6 cm apart) 
· move microwave receiver along observation path to observe received signal intensity 
· microwaves are diffracted and create interference pattern 
· maximum intensity occurs when  path difference = nλ and constructive interference occurs 
minimum (zero) intensity occurs when  path difference = odd number of half wavelengths and destructive interference occurs

· Describe an experiment to determine the wavelength of monochromatic light using a laser and a double slit 
 
· Young’s Double slit experiment 
· shine laser beam on two narrow parallel slits (typical 0.5 mm apart) 
· light waves are diffracted and create interference pattern 
· observe diffraction pattern on screen approximately 1 m from slits 
· measure distance from slits to screen using metre rule 
· use slits of known spacing (or measure using travelling microscope) 
· measure distance from central maximum to first bright fringe using travelling microscope  
· maximum intensity occurs when  path difference = nλ and constructive interference occurs 
· minimum (zero) intensity occurs when  path difference = odd number of half wavelengths and destructive interference occurs  
 	λ = ax / D 	 	λ = wavelength of laser light [ m ]  	 	 	 	a = spacing between slits [ m ] 
 	 	 	 	x = distance from central maximum to first maximum [ m ]  	 	 	 	D = distance from slits to screen [ m ] 
 
 
Describe the use of a diffraction grating to determine the wavelength of light 
 
· shine laser beam on diffraction grating (of known spacing) 
· light waves are diffracted and create interference pattern 
· observe diffraction pattern on (semi-circular) screen approximately 1 m from slits 
· measure distance from grating to screen using metre rule 
· measure angle θ from central maximum to 1st order maximum by marking positions of diffraction grating, central maximum and 1st order fringe then using protractor  
· maximum intensity occurs when path difference = nλ and constructive interference occurs 
· minimum (zero) intensity occurs when path difference = odd number of half wavelengths and destructive interference occurs  
 	nλ = d sinθ  	n is 	order of maximum  	[ no units  ] 
λ = wavelength 	 	 	[ m ] d is 	spacing between slits 	[ m ] 
	θ is 	angle at which maximum occurs [ degrees  ]

Describe an experiment to demonstrate stationary waves using microwaves 
 
· [image: ]microwave travels to from transmitter to metal plate and is reflected 
· reflected wave superposes with incident wave 
· at certain points always destructive interference  to produce nodes (zero amplitude of received microwave signal) 
· at certain points always constructive interference to produce antinodes (maximum amplitude of received microwave signal) 
- if calculation required  
· measure distance x between two minima (nodes) using metre rule λ = 2x 
· microwave transmitter of known frequency (f) c = f λ 
 

Describe an experiment to demonstrate stationary waves using stretched strings 
 
· wave travels from  oscillator to point at which string touches pulley and is reflected 
· reflected wave superposes with incident wave 
· [image: ]adjust frequency of oscillator to produce stationary wave 
· at certain points always destructive interference  to produce nodes  
· at certain points always constructive interference to produce antinodes  if calculation required 
measure distance between two nodes using metre rule λ = 2x 
· signal generator of known frequency (f) wave velocity v = f λ 
Describe an experiment to demonstrate stationary waves using air columns 
 
· [image: ]sound wave travels from tuning fork to surface of water  and is reflected 
· reflected sound wave superposes with incident wave 
· adjust length of inner pipe to produce stationary wave 
(sound intensity inreases) 
· at certain points always destructive interference  to produce nodes  
· at certain points always constructive interference to produce antinodes  if calculation required 
measure distance x from water surface to open end of inner pipe for shortest length to give standing wave λ = 4x 
· tuning fork of known frequency (f) wave velocity v = f λ 
 
 
Describe an experiment to demonstrate the photoelectric effect. Describe how you would use the apparatus and what would be observed 
 
· clean zinc plate mounted on the cap of a gold-leaf electroscope. 
· plate initially negatively charged 
· shine u.v. lamp on plate 
· whilst u.v. light is incident on zinc plate gold leaf collapses as the charge leaks away from the plate 
· so experiment indicates the emission of electrons 
 

[image: ]Describe an experiment using LEDs to estimate the Planck constant h using the equation  eV= hc/λ   
 
· draw circuit diagram 
· adjust potential divider until threshold voltage of LED is reached (it just begins to conduct and current flows) 
· V = voltage across LED when it begins to conduct 
· λ = wavelength of light emitted by LED (stated by manufacturer or use diffraction grating to measure) 
· eV = hc / λ 
· h = eV λ / c 
· OR repeat with different colour LEDs 
· graph of V against 1 / λ has gradient hc / e 
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