Waves

Observing the properties of waves in liquids and solids.

In this practical you will:

[ use aripple tank to set up waves

"1 measure the wavelength and frequency of the water waves and use your measurements to
calculate the wave speed

[1 use a vibration generator to set up a stationary wave in a string

(1 measure the wavelength and frequency of the waves in the string and use your measurements
to calculate the wavespeed.

Activity 1: Observingwater wavesin aripple tank
Apparatus

a ripple tank plus accessories
a low-voltage power supply
alamp

a metreruler.

0
0
0
0
Method

1. Setup the ripple tank as shown in the diagram.

Make sure that there is a large sheet of white card or paper on the floor under the tank.

Motor
Wooden rod

White card

Metre ruler
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Pour water to a depth of about 5 mm into the tank.

Adjust the height of the wooden rod so that it just touches the surface of the water.
Switch on the overhead lamp and the electric motor.

Adjust the speed of the motor to produce low frequency water waves.

Adjust the height of the lamp so that the pattern of the waves can be clearly seen on the white
card.

Place a metre ruler at right angles to the waves shown in the pattern on the card.

Measure across as many waves as you can. Then divide that length by the number of waves.
This gives the wavelength of the waves. Record this value in the table below.

Count the number of waves passing a point in the pattern over a given time (say 10 seconds).

Then divide the number of waves counted by 10. This gives the frequency of the waves.
Record this value in the table below.

Calculate the speed of the waves using the equation:

wave speed = frequency x wavelength

10. Record this value in the table below.

Waves in a liquid

Frequency in Hz

Wavelength in m

Speed in m/s
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Activity 2: Observingwavesin asolid
Apparatus

a vibration generator

5 or 6 watt signal generator (powersupply)
a string or piece of elasticated cord

a set of 100 g masses and hanger

a set of 10 g masses andhanger

a wooden bridge

a pulley on aclamp.
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Method

1. Setup the apparatus as shown in the diagram.

String or elastic cord
Vibration generator

To power supply

°) a

\
Wooden bridge

2. Switch on the vibration generator. The string (or elasticated cord) should start to vibrate.

3. To see a clear wave pattern, adjust the tension in the string or move the wooden bridge to
adjust the length of the string.

The waves should look like they are not moving.

4. Use a metre ruler to measure across as many half wavelengths as possible (a half wavelength
is one loop).

Then divide the total length by the number of half waves. Multiplying this number by two will
give the wavelength.

5. The frequency of the wave is the frequency of the signal generator (power supply).

6. Calculate the speed of the wave using the equation:

wave speed = frequency x wavelength

7. Repeat steps 2-6 for different frequencies.
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Waves in a solid

Frequency in Hz

Wavelength in m

Speed in m/s

Evaluation

1. State the relationship between the variables measured in activities 1 and 2.

n

Comment on the accuracy of your results in both activity 1 and 2.

3. How suitable was the apparatus that you used in both activities? How might you change the
apparatus to provide more accurate results?
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