Waves Problems
These questions all involve the formula

c  =  f  (
Where 
c is the speed of the waves



f is the frequency
and

( is the wavelength
It is essential that the formula is applied with S.I. units; this is an area of work where you will see lots of the prefixes for multiples and sub-multiples.
Speed of light (and all electromagnetic radiation) = 3.00 x 108 m s-1
Calculation of frequency
1.  Calculate the frequency of:
a) Red light of wavelength 670 nm

b) Yellow light of wavelength 580 nm

c) Blue light of wavelength 430 nm.

2.  Radio 4 long wave broadcasts at 1500 m. Calculate the frequency of this radio signal in kHz.
Calculation of wavelength
3.  Dolphins communicate by emitting ultrasound waves with frequencies in the range 100 kHz to 250 kHz. If the speed of sound in water is 1500 m s-1, calculate the largest and smallest wavelengths emitted.
4.  FM radio stations are listed according to frequencies in MHz. Calculate the wavelength of ‘96.4 the Eagle’.
5.  A microwave oven operates at 2.4 GHz. Calculate the wavelength of the microwaves produced by it.
Calculation of wave speed

6.  A student does a ripple tank experiment to investigate if wave speed is constant. She obtains the following sets of frequency and wavelength readings:





f/Hz


(/mm






 22


  10






 38


  7.0






 62


  5.0


By calculating the speed in each case, decide whether the wave speed is constant, or if it is increasing or decreasing with frequency.

7. 
A physics student’s Dad tells him that the frequency of BBC1 from the local TV transmitter is 0.516 GHz and that the wavelength of the channel 40 cm. The student wants to prove his Dad wrong. Perform the calculation he does in order to do this.
A few harder questions!!! (
8. 
Two seagulls sit on the sea bobbing up and down with the waves. The seagulls are 15 m apart measured along the direction in which the waves are heading for the shore. The frequency of the seagulls’ oscillation is 0.40 Hz. If the waves are travelling at 4.0 m s-1, are the Seagulls bobbing up and down in phase (together) or in antiphase (one up, one down)?
9. 
Water waves moving across the surface of a pond travel a distance of 14 cm in 0.70 s. The horizontal distance between a crest and the neighbouring trough is 2.0 mm. Calculate the frequency of the waves.
10.
 A monochromatic source of light emits a continuous burst of waves lasting 0.020 µs. If the light is of wavelength 500 nm, calculate the number of complete waves emitted.

