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4.5 Standing Waves

Question Paper

Course DPIB Physics
Section 4. Waves
Topic 4.5 Standing Waves
Difficulty Easy
Time allowed: 70
Score: /53
Percentage: /100
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Questionla

Standingwaves are sometimes referred to as stationary waves.

(a)

State three conditions which are required for the formation of a standingwave.

[3]
[3marks]
Question1b
Standingwaves can be thought of as the opposite of progressive waves.
(b)
Usethetextin the boxto complete the sentences below, comparing the two types of wave.
constant transfer donot
store do different at different points
(i)
Standingwaves ______ energy but progressivewaves ______ energy.
(1
(ii)
The amplitude of a standingwaveis ______ , Whereas the amplitude of a progressivewaveis ______ .
(]
(iii)
The crests of astandingwave ______ move along but simply oscillate up and down, while but the crests of a progressive
wave ______ move along as thewave travels.
(1
[3marks]
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Questionlc
(c)

Astationary waveis made up of nodes and anti-nodes. State the definitions of

(i)
Anode.
[1]

(i)
An antinode.

[1]
[2 marks]

Question1d

(d)
Thelength L shows 2.5 fullwavelengths of a standingwavein a column of air.

(i)
Identify the points marked Xand.
(2]

(i)

State the boundary conditions for the formation of this standing wave.
(2]
[4 marks]

Page 3 of 11

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 2a

Standingwaves are formed when waves undergo superposition.

(a)

State the principle of superposition.

(3]
[3marks]
Question 2b
(b)
Name two types of waves which can undergo superposition.
(2]
[2 marks]
Question 2¢
(c)
Distinguish between constructive interference and destructive interference.
(2]
[2 marks]
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Question 2d
Astanding wave representing the firstharmonicis setup on a vibrating string.
(d)

State the number of nodes and anti-nodes which would appear on this wave.

(2]

[2 marks]
Question 3a
Astandingwaveis setupin a column of air within a pipe of length L, whichis open at one end.
L
AY
AN
\\
(a)
Givingyouranswer as a fraction of L, determine the wavelength, A.
(2]
[2 marks]
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Question 3b

(b)
Forthe standing wave identify which points are in phase and which points arein anti-phase.

[3]
[3marks]
Question 3c
The column of airis vibrated so that it oscillates at the third harmonic.
(c)
Sketch a diagram to show the shape of the wave produced in the pipe.
[3]
[3marks]
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Question 3d
The column of air oscillating at the seventh harmonic has length L and velocity, v.

(d)
Interms of Landv, determine the

(i)

Wavelength.
(]
(ii)
Frequency.
[
[2 marks]
Question 4a
(a)
Describe three methods that can be usedto identify that two points on a standingwave are in phase.
[3]
[3marks]

Question 4b
(b)
Describe the boundary conditions for a standingwave in a pipe of airwhich is open at one end and closed at the other.
[2]
[2 marks]
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Question 4c

(c)
Fora pipe thatis open atboth ends

(i)

Sketch the first harmonic.

(2]
(if)
Write an expression forwavelength in terms of the length of the pipe, L.
(1]
[3marks]
Question 4d
(d)
Fora stringwhich s fixed at both ends, sketch the third harmonic.
[3]
[3marks]
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Question 5a
The diagram shows three possible harmonics on a string fixed at each end.

(a)
Identify the three harmonics.
(3]

[3marks]
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Question 5b

(b)
Forthe harmonic shown, identify an expression for the wavelength.

(3]
[3marks]
Question 5¢
The diagram shows two waves which are travellingin phase.
5_
1.5 4
1.5 :: ; v ;;; &
-5 -
(c)
Sketch theresultant wave, including labelling the axes with relevant quantities.
(3]
[3marks]
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Question 5d
Stationary waves are formed when two waves travelling on the sameline superpose.
(d)
Identify two conditions which must be true for superposition to occur.
[2]
[2 marks]
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