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1.5 Using waves



Properties of waves All waves move energy



Revised



All waves move energy from one place to another. For example, throwing a stone into a pond causes ripples to spread out. As the water particles vibrate up and down, energy is transferred outwards from where the stone hit the water. stone hits water surface



direction of energy transfer



water particles vibrate up and down



Transverse waves



Revised



! The oscillation (vibration) creating the wave is at right angles to the direction of energy transfer.



direction of energy transfer



direction of energy transfer oscillation



"



movements of hand from side to side



Moving a stretched ‘slinky’ spring from side-to-side sends a transverse wave through the spring



the tape moves from side to side



! Light is an example of a transverse wave.



Longitudinal waves



Revised



! The oscillation (vibration) creating the wave is parallel to the direction of energy transfer.



oscillation direction of energy transfer



this end is held still



direction of the vibration rarefaction



"



compression direction of energy transfer



the coloured tape moves backwards and forwards



Pushing a stretched ‘slinky’ spring forwards and pulling it backwards sends a longitudinal wave through the spring



! Sound is an example of a longitudinal wave.



Describing waves Waves are described in terms of wavelength, frequency and amplitude. ! Wavelength — the distance from a point on one wave to the corresponding point on the next wave.
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My Revision Notes



Revised



wavelength



amplitude



amplitude



wavelength



! Amplitude — the maximum displacement of a wave from its middle position. ! Frequency — the number of waves produced each second, or the number of waves that pass a point each second.



All waves obey the wave equation v=f× wave speed = frequency × wavelength ! v in metres/second, m/s ! f in hertz, Hz ! in metres, m



Revised



examiner tip You don’t need to remember the wave equation — but in a higher-tier question you may need to be able to rearrange it and remember the units.



Sound



Revised



! When an object vibrates, it makes the air next to it vibrate. When the vibrations reach your ears, your ear drum vibrates and you hear sound. ! Sound waves cannot travel through a vacuum — a vacuum is empty space — without particles, the energy from a vibrating object cannot be transferred. ! Musicians often describe notes in terms of pitch. The pitch of a note depends on the frequency of the sound waves — low-frequency notes have a lower pitch than high-frequency notes. ! An echo is a reflected sound wave — the reflected sound is heard a short time after the original sound. Check your understanding



Tested



40 Radio waves, used to communicate with a submarine are transmitted through the air at a frequency of 3 kHz. Calculate the wavelength of the (2 marks) waves as they travel through the air at 3 × 108 m/s. 41 Give two examples of transverse waves. (2 marks) 42 Explain how a transverse wave is different from a longitudinal wave. (2 marks)



43 Water waves are produced with a wavelength of 2 cm. The waves travel at 0.4 m/s. Calculate the frequency of the oscillation producing the waves. (2 marks)



44 Why are you more likely to hear an echo standing near a tall building (1 mark) than you are standing in an open field? Answers online



Test yourself online



Online



AQA GCSE Physics
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