Descriptions and Definitions – AS Module 3  Wave Properties Answers
	Wavelength


	The distance from a wave peak to an adjacent peak

	Amplitude


	The maximum displacement from equilibrium

	Frequency


	The number of oscillations (or waves) per second

	Period


	The time taken for one oscillation (or wave to pass a fixed point)

	Equation relating period and frequency


	T = 1 / f

	Phase


	The position in a cycle expressed as a fraction of 3600 (or 2 radian)

	Refraction


	(Usually) a change in wave direction caused by a change in speed.  (Wavelength changes by the same factor as the speed, but frequency is unchanged)


	Refractive index


	n = speed of light in air / speed of light in medium

	Snell’s Law

(1st Law of refraction)
	n = sin i / sin r

(Note this is not the definition of refractive index)

	2nd Law of Refraction


	The incident angle, refracted angle and normal must lie in the same plane.

	Critical angle


	The angle of incidence at which the angle of refraction is 90 degrees

	Conditions for total internal reflection


	1. The angle of incidence is greater than the critical angle

2. The wave is moving from a slower (n higher) to a faster (n lower) medium

	Equation for critical angle
	sin c = 1 / n




	Multipath dispersion


	Wave pulses may travel different path lengths down an optical fibre.  Pulses arrive at the other end at different times, so a sharp pulse becomes spread out.

(Corrected by monomode, step-graded or continuously graded fibres.)

	Diffraction
	Waves spread out around an object or through a gap



	Transverse wave
	The oscillations are at right angles to the wave direction (energy transfer)



	Longitudinal wave
	The oscillations are back and forth along the wave direction (energy transfer)



	Progressive wave


	Energy is propagated through a medium.  Amplitude is fixed, but phase varies with position.

	Polarised wave


	A transverse wave with oscillations in one plane only

	Principle of Superposition
	When two or more waves meet, the resultant displacement is the vector sum of their individual displacements



	Constructive interference


	Waves meet in phase (with a phase difference of zero, or a path difference of a whole number of wavelengths) giving an greater resultant displacement 

	Destructive 

interference


	Waves meet out of phase (or in antiphase) giving a reduced or zero resultant displacement 

	Standing wave


	This occurs when two waves of the same frequency and amplitude are travelling in opposite directions.  Energy is stored between two fixed points.  Phase is fixed between nodes and amplitude varies with position.

	Coherent


	Sources of waves that have a constant phase relationship (i.e. a constant or zero phase difference)

	Path difference
	The difference in distance travelled by two waves that interfere.  A path difference of a whole number of wavelengths gives constructive interference.  A path difference of an odd number of half wavelengths gives destructive interference.  

	Diffraction
	Waves spreading out around an object or through a gap



	Wave speed equation
	v = f 



	Double slit interference equation
	x = D / a     (approximately)



	Wavelengths of visible light


	Violet is 400nm (minimum)

Red is 750nm (maximum)
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