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29 A horizontal glass tube, closed at one end, has a layer of dust laid inside it on its lower side.
Sound is emitted from a loudspeaker that is placed near the open end of the tube.

The frequency of the sound is varied and, at one frequency, a stationary wave is formed inside

the tube so that the dust forms small heaps. |.§x =10
The distance between four heaps of dust is 30cm. \ = 20um
i] \_/—\/ | glass tube
loudspeaker i 30cm E V= % A
i -
350:{(01)
The speed of sound in the tube is 330'm s=".

{= 1650 He

What is the frequency of the sound emitted by the loudspeaker?

A 1650Hz B 2200Hz C 3300Hz D 6600Hz



24 A vibrating tuning fork is held above a glass cylinder filled to the top with water. The water level is
steadily lowered. A loud sound is first heard when the water level is 83.5cm above the bench.
The next loud sound is heard when the water level is 17.1 cm above the bench.

Ve 'F /\ tuning fork
N oL X2 5 NOT TO
310 7((0 ke ) cylinder \ . SCALE

f: 3110 \/\ ________ _ 85.5-(1.]
(U‘Gb X)’) water —_| 0.66 ™
,f Rng 83.5cm
“ Y2
Waleh==—= 17.1cm

The speed of sound in air is 340ms™".

What is the frequency of the tuning fork?

A 128Hz B 256Hz C 384Hz D 512Hz
PHYSICS 3(8) - A4Hwp V= f X 9702/11
Paper 1 Multiple Choice - October/November 2012
¢(8) = o He 22(]:1(,(401 o
Additional Materials: 3 ( 9) - S He ,f =9 Hz

28 A musical organ produces notes by blowing air into a set of pipes that are open at one end and
closed at the other.

What is the lowest frequency of sound produced by a pipe of length 10 m?
(The speed of sound in the pipe is 320ms™.)

— (0

A 4Hz B 8H C 16Hz D 32Hz
_—.

=
\ (1]
S|
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4 (a) State two features of a stationary wave that distinguish it from a progressive wave. For

Examiner’s

.. “ﬂl’io.‘f‘ﬁ’.‘g ..... Urnpricen db node,  amd  ambinodes bud” o

2. M _points. behweory. Nodea . one, in phooe in Safionsmyr

(b) A long tube is open at one end. It is closed at the other end by means of a piston that
can be moved along the tube, as shown in Fig. 4.1.

tube :
piston
. <
Ay =,
loudspeaker i i
N L I «— b0
/
- \-
Fig. 4.1 L USem
A loudspeaker producing sound of frequency 550Hz is’held near the open end of the
tube.

The piston is moved along the“tubeand a loud sound is heard when the distance L
between the piston and theiope of t be is 45cm.
The speed of sound in the tube'lis 330 ms™" ‘T
(i) Show that the wavelength of the sound in the tube is 60cm.
v;{>
330 Z ¢GUx M
N 0.6 m A
L
oo

(1]
(ii) On Fig. 4.1, mark all the positions along the tube of
1. the displacement nodes (label these with the letter N),
2. the displacement antinodes (label these with the letter A). "

© UCLES 2010 9702/22/M/J/10
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(c¢) The frequency of the sound produced by the loudspeaker in (b) is gradually reduced.

For
Examiner’s
Determine the lowest frequency at which a loud sound will be produced in the tube of | Use
length L = 45cm.

A
< > Ve >‘
45cm ’]‘
\ 330+ { (1)
45 = 2 ¢ A= (80w
4 (1.6 m) f- 183 He
frequency = . Hz [3]

© UCLES 2010 9702/22/M/J/10 [Turn over
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5 Fig. 5.1 shows a string stretched between two fixed points P and Q. For

Examiner’s
string Use

\

wall

'U
=
[9)

vibrator

Fig. 5.1
A vibrator is attached near end P of the string. End Q is fixed to a wall. The vibrator has a
frequency of 50Hz and causes a transverse wave to travel along the string at a speed of
40ms.

(@) (i) Calculate the wavelength of the transverse wave on the string.
Vefa

40z SOxN
)\: 0-%W\.

wavelength = ... m [2]

(i) Explain how this arrangement may produce a stationary wave on the string.

Tnddent ve coming; oo 0 il vebleckat @

(b) The stationary wave produced on PQ at one instant of time tis shown on Fig. 5.2.
Each point on the string is at its maximum displacement.
’,g/\ z {&V%

1S (0] = gt

P Q_N_

\°

Fig. 5.2 (not to scale)

(i) On Fig. 5.2, label all the nodes with the letter N and all the antinodes with the
letter A. [2]

© UCLES 2013 9702/22/M/J/13
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(i) Use your answer in (a)(i) to calculate the length of string PQ. For
Examiner’s
Use

(iii) On Fig. 5.2, draw the stationary wave at time (f+ 5.0ms). Explain your answer.

TTL T:E"S =000 /T’ 20m5( EVM——)L

1 L 4
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