Wave Theory Test 2012

HALE SCHOOL

PHYSICS

Wave Theory S
YEAR 12 Unit 3A

Test 2012

Set: Teacher:

JAA MV

INSTRUCTIONS:

Time Allowed = 40 minutes

Total Marks = 40 marks

Answer all questions in the space provided.
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Q1 [5 marks]

A sound wave travels through water to meet a boundary with a solid concrete wall of a dam.

Water

Sound wave

Solid Concrete Wall
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la) Draw a possible path of the sound wave as it refracts into the concrete.

1b) Clearly indicate the angle of refraction. €z (MmeAsyRed To NormaL)

v (1 mark)
\/(1 mark)

1c) The wave fronts in the water are shown on the diagram. Carefully illustrate the general

pattern of wave fronts when the sound wave travels in the solid concrete wall.
/\C > >‘u~l

1d) Is it possible for total internal reflection to occur at this boundary? Justify yo

(1 mark)

ur answer,

(2 marks)

1¢ PoSS\BLe ,
Q2 [4 marks]

In order to study the characteristics of water waves a student places a Styrofoam float in a pond.
Attached to the float is a laser reflector which allows the movement of the float to be monitored

remotely.

The student drops a brick into
the water at a measured distance
of 1.25 m from the float which
results in the following graph.

Determine the speed, period,
and wavelength of the waves
that a propagated.
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Q3 [3marks]
An open double doorway in a concert hall is 3.2 m wide. With reference to the diagram provided,

carefully explain why an “observer” standing outside the hall notices that lower pitched sounds
from a band playing inside the hall can be heard more clearly than higher pitched sounds.

Concert Hall

\ Person

listening
to band
¥
Band on /
Stage
3.2m
open
doorway

of THAL SZE AnND MAY NOT REACH TThe 08Se RVEw.

Q4 [4 marks]
Opera Singers have been known to be able to shatter a wine glass by maintaining a certain pitch

over a period of several seconds. Explain in detail, and using appropriate scientific terms, how this
could be possible.

18 SASTRAINED | MAY CausSE THE CGAASS T SNATTeR .
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Q5 [4 marks]

While using a 440 Hz tuning fork to tune the first string of his guitar, a musician detects beats
of 5 Hz and he discovers that the number of beats is reduced by tightening the string.

5a) Determine the original frequency of the guitar string.

(2 marks)

5b) If the maximum length of the string is 60 cm long, determine the speed at which the sound
travels through the string.

smce X = 28 (Funpameraal) V4

(2 marks)
Q6 [4 marks]

Two loudspeakers emit sound of the same frequency in phase. A student records the sound
intensity at different positions along the line XY and obtains the following pattern:

What is the frequency of the sound being emitted?
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Q7 [4 marks]

A long glass tube containing fine sawdust is fitted with a piston and adjacent to a speaker of a
signal (frequency) generator as shown.

| irequency
When the signal generator is switched on, AT
the piston is adjusted until the sawdust

collects at regular intervals along the tube.

P
oistan

e
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fine sawaust ~~

8a) Discuss the significance of the points where the sawdust collects and carefully explain
(in detail) why this occurs.

Y. A3 A RESUUT o DESTROCTWE WTERFERENCE | D\SPLACE MENT_ No DES

(4 marks)
Q8 [4 marks]

The apparatus illustrated is used to determine the speed of sound in air. The microphone can be
easily moved along the tube and effectively act as the closed end.

The signal generator is used to produce a tone

of 500.0 Hz via the audio amplifier. The CRO — e =N ¥

is then used to locate the first two resonating 1w i

positions at 17.0 cm and 50.6 cm. - ;_G;'

Determine the speed of sound in air. A - —— }
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(4 marks)
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Q9 [4 marks]
The diagram provided is a representation of the frequency spectrum for a wind instrument playing
a certain note.

The amplitude of each component is ““e;’];“y
indicated by the intensity on the y axis.
100
9a) Is the instrument a closed or open pipe?
Justify your answer. %
60
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The Frequency Spectrum of a Wind Instrument

9b) Determine the effective length of the musical instrument producing this musical note.

USING ThHe FoNDAMENTAL FREPUENCY = 600 Hy

(2 marks)

Q10 [4 marks]

A vertical pipe of length 1.40 m is filled with water which is allowed to run out slowly from the
lower end, while a vibrating tuning fork is held over the open end. If the frequency of the tuning
fork is 512 Hz, how many positions of resonance will be obtained?

- 346 .
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