Properties of Waves

Total marks:20

Q1.

A water wave has a wavelength of 0.25 m and a frequency of 1.5 Hz.

Calculate the wave speed.

WaVE Speed = e m/s

(Total for question = 2 marks)
Q2.
A radio station transmits on 97.4 MHz.

To receive the waves an aerial needs a length equal to half the wavelength of the radio
waves being transmitted.

Calculate the length of the aerial needed.

The speed of the radio waves is 3.00 x 108 m / s.

length of aerial = ..., m

(Total for question = 3 marks)



Qs.

(i) Figure 2 shows a student sitting on the shore of a lake watching ripples on the surface of
the water moving past a toy boat.

ripples toy boat

Figure 2

The student has a stopwatch.
Describe how the student could determine the frequency of the ripples on the lake.

(3)
(ii) The speed of a water wave is 1.5 m/s.
The frequency of the wave is 0.70 Hz.
Calculate the wavelength of this wave.
Use the equation
v=_FxA
(2)

wavelength = ... M

(iii) Water waves are transverse waves.
Describe the difference between transverse waves and longitudinal waves.

(Total for question = 7 marks)



Q4.

Figure 11 shows a large tank of water.

Figure 11

The tank of water is used to study water waves.

(i) Water waves are transverse waves.

Give another example of a transverse wave.
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Figure 12

A water wave is moving from L to M.
Calculate the wavelength of the wave.

wavelength = . m

(iii) A technician stands at the side of the tank.

He counts the peaks of the waves as they pass him.
12 peaks pass the technician in a time of 15 s.
Calculate the frequency of the wave.

frequEeNCY = ... Hz

(Total for question = 5 marks)



Q5.
Sound travels slower in cold air than it does in warm air.
The equation relating the speed of sound in air to the density of the air is

K
speed of sound = — where K is a constant.
v (density)

The table in Figure 10 gives some data about the speed of sound in air and the density of
air.

speed of sound density of air

inm/s inkg/m?3
in cold air 331 1.29
in warm air 1.16
Figure 10

Use the equation and the data in the table in Figure 10 to calculate the speed of sound in
warm air.

Give your answer to an appropriate number of significant figures.

speed of sound iN Warm air = ... m/s

(Total for question = 3 marks)



