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Exercises 2.1·2.3

The wave travels, not the material: a ball on a ripple stays put; sound reaches you
but the air stays.

Quantity Meaning
amplitude maximum displacement from the undisturbed position
wavelength point on one wave to the equivalent point on the next
frequency waves passing a point each second, Hz
period time for one wave

T =
1

f
v = fλ

Wave speed is the speed of energy transfer through the medium.

Worked example. Sound of frequency 4.0 kHz travels at 330 m/s.

• Convert: f = 4000 Hz.

λ =
v

f
=

330

4000
= 8.3× 10−2 m (2 s.f.)

RP8: ripple tank – bar motor makes straight wavefronts; measure wavelength on
the screen, count waves per second for frequency. String – vibration generator; count
loops for wavelength. Speed of sound – large distance, clap and echo, timing over
many repeats.

2 Practice
2.1 A wave has frequency 250 Hz. Calculate the period. [2]

2.2 Water waves of wavelength 0.25 m travel at 1.5 m/s. Calculate the frequency. [2]

2.3 State one piece of evidence that in a water ripple it is the wave, not the water, that
travels. [1]
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3 Exam-style questions
3.1 A teacher times 10 wavefronts passing a point in a ripple tank: 12.0 s in total. The
wavelength on the screen is 0.080 m.

(a) Calculate the frequency. [2]

(b) Calculate the speed of the water waves. [2]

(c) The bar motor speeds up. State and explain the effect on wavelength at constant
wave speed. [2]

3.2 A wave travels from air into water where it moves faster.

(a) State which of frequency and wavelength changes, and why frequency cannot. [2]

(b) The speed rises from 330 m/s to 1650 m/s at an unchanged frequency of 660 Hz.
Calculate both wavelengths. [3]

(c) Describe how the wavefront spacing looks in a diagram after entering the water. [1]

air
water (faster)

normal
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Solutions
2.1 T = 1/f = 1/250 = 4.0 × 10−3 s (C1, A1)

2.2 f = v/λ = 1.5/0.25 = 6.0 Hz (C1, A1)

2.3 A floating ball bobs up and down but does not travel with the ripple.

3.1 (a) f = 10/12.0 = 0.83 Hz (2 s.f.) (C1, A1) (b) v = fλ = 0.833 × 0.080 = 0.067
m/s (C1, A1) (c) Wavelength decreases: λ = v/f – the speed is fixed by the water, so a
higher frequency forces a shorter wavelength.

3.2 (a) Wavelength changes; frequency does not – the number of wavefronts arriving per
second cannot change at the boundary. (b) Air: λ = 330/660 = 0.50 m (C1); water:
λ = 1650/660 = 2.5 m; five times longer, matching the speed ratio. (c) The wavefronts
are drawn further apart.
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