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The correct answeris A because:

» Thedirection of vibration and propagation of the wave areinthe
same direction
o Therefore polarisationis not possible as to block some of the
waves will block all of them

The correct answeris A because:

» When astanding wave is created, no energy willbe propagated as
the standing wave remains seemingly stationary usually with the
overlap of counter-acting inverse waves

» Points along a standing wave oscillate with various amplitudes:

o Nodes are positions where the amplitude of vibration is zero

o Antinodes are positions where the amplitude of vibrationis
maximum

o Positions betweennodes and antinodes oscillate with
amplitudes between zero and maximum

Bisincarrect as a constant amplitude along a standing wave would
require that there is no variation between nodes which isincorrect

Cisincorrect as no energy is transferred by a standing wave, as by their
nature they are not moving, but caused by the interference of a wave and
its inverse propagating in opposite directions

Disincorrect as no energy is transferred by a standing wave. They are
caused by the interference of awave and its inverse propagating in
opposite directions

The correct answeris Bbecause:
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o During the third harmonic for an open pipe, one and a half
wavelengths lie within the pipe. This causes four anti-nodes and three
nodes within this standing wave

* The odd number of nodes indicates that anode should be central to
this harmonic

* The evennumberof anti-nodes indicates that anti-nodes should be
at the edges of this harmonic

o Generally, anti-nodes always occur at the open ends of pipes
The below image helps visually show the location of nodes and anti-
nodes that occur for the third harmonic in an open pipe.

Operiiipe

4

The carrect answeris D because:

» The frequency for the third harmonic for a pipe or tube whichis
closed at one end is three times larger than the fundamental
frequency which occurs within that space

» |nthiscase, this means: 380 x 3=1140Hz

Aisincorrect as 127 Hzis smaller than the fundamental frequency whichis
not possible for a harmonic to occur atsince it would be less than the
smallest harmonic (the fundamental frequency)
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Bisincorrect as 380 Hzis the same frequency as the fundamental
frequency, however a shiftin frequency is required to become the third
harmonic which has a significant change in pitch (also known as
frequency)

Cisincorrect as 760 Hz is only twice the magnitude of the fundamental
frequency, whichis not enough to reach the third harmonic. While the
shape of the fundamental frequency is one quarter of a wavelength - with
one node and one anti-node - within the pipe or tube. The shape of the
third harmonic is three-quarters of a full wavelength - containing two
nodes and two anti-nodes - within the pipe ortube and therefore three
times the frequency

The correct answeris A because:

e Dueto the nature of the open pipe resonances, there must always be
two anti-nodes at the ends of the pipe and an odd number of nodes
and anti-nodes between the ends

¢ Forexample:

o Inthe first harmonic foranopen pipe, there are 2 anti-nodes and 1
node. Therefore, the sum of anti-nodes and nodesis 3

o Inthe second harmonic foran openpipe, there are 3 anti-nodes
and 2 nodes. Therefore, the sum of anti-nodes and nodesis 5

o Inthe firstharmonic foranopen pipe, there are 4 anti-nodes and
3 nodes. Therefore, the sum of anti-nodes and nodesis 7

Bisincorrect asin the first, third and fiftth harmonic for an open pipe, there
is a central node. The first occasion when a central anti-node is presentis
inthe second harmonic for an open pipe

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Ea]

Exam Papers Practice

mﬁ,mﬁmgw

Open ppe

Cisincorrect as this is the opposite of the correct answer and is actually
true for pipes with a single closed-end rather than open pipes with both
ends open

Disincorrect as in the second harmonic for an openpipe, thereis a
central anti-node

While not mandatory, memorising the shapes of the harmonics within
open pipes and those with a single closed-end will help enhance your
ability to answer harmonic-based questions. However, the generalrule
“anti-nodes form at open ends” is a good start to help you figure out
shapes of standing waves within them.

6

The correct answeris C because:

» Doubling the frequency will mean that twice the number of
wavelengths must lie between the fixed end points of the string

¢ This would require three nodes between the two-end points which
act as the fourth and fifth nodes respectively

Visually the situation when the frequency is doubled will look like the
below. Therefore, the five nodes can be visually identified.
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The correct answeris C because:

L
e Foranopen pipe the fundamental frequency f = 37 ,where v=

speed of sound in the medium within the pipe and L = length of pipe
» However, for a single closed end pipe of the same length, the

v
fundamental frequencyis givenby: f = il

» Sincethe open pipeisdividedby 2/ and the single closed-end pipe
is divided by 4L, the frequency of the open pipe will be twice as large
as that of the pipe with a single closed-end

o Therefore, the ratio of the fundamental frequencies for the open
end pipe to the closedend pipeis 2:1

8

The correct answeris D because:

» The seventh harmonic for a pipe with a single closed end will have a

4L
wavelength Ay = LR where Lis the length of the pipe

4
» Therefore, the wavelength will be approximately 7 2=114m
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While not mandatory, memorizing the equations of the harmonics within
open pipes and those with a single closed-end will help enhance your
ability to answer harmonic-based questions.

The correct answeris B because:

¢ Since thisis an openpipe, the fundamental frequency will have a
frequency that is related the velocity of the wave and the length of
the pipe

Vv
e Thisrelationshipis givenby: fi= YA where:
o fi=the frequency of the firstharmonic
o v=thevelocity of the wave
o [ =thelengthof the pipe

v
e Therefore, the length of the pipe canbe given by: L =?
1
o visthe speedof soundinair=343ms"!
o fi=400 Hz as givenin the question
¢ 50, the approximate length of the pipeis: L= = 0.43m

2x400

While not mandatary, memarizing the equations of the harmonics within
open pipes and those with a single closed-end will help enhance your
ability to answer harmonic-based questions.

For more help visit our website www.exampaperspractice.co.uk

Page 6


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

=

Exam Papers Practice

10

The correct answeris C because:

» Sincethisis a pipe with a single closed end and one openend, the
fiftth harmonic frequency will have a frequency that is related the
velocity of the wave and the length of the pipe. This relationship is

S5v
givenby: f5= AL where:
o fg=The frequency of the fifth harmonic (Hz)
o v=thevelocity of the wave

o [ =thelengthof the pipe
5§x343

4L

» S50, the approximate frequency of the fifth harmonic 5 =
429 =L

While not mandatory, memorizing the equations of the harmonics within
open pipes and those with a single closed-end willhelp enhance your
ability to answer harmonic-based gquestions.
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