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3. A student is asked to design an experiment using the resonance phenomenon to determine the speed
(V) of transverse waves in a sonometer wire being kept under constant tension. The student is supposed
to use a graphical method. A set of tuning forks is provided for this purpose.

(@) If resonance at the fundamental mode was obtained with a tuning fork of frequency f, write down
an expression for v in terms of resonance length I, and f.

v=fi and A=2 I T o TT—— 01
\-".‘-"—f)czé, -

form y = mx, where y is the dependent variable. In
at it is not a recipmcql of a measurement. Identify x.

(b) Rearrange the expression in (a) above to
this experiment choose y in such a w
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(c) State whether you would start the experiment with the tuning fork having the highest frequency
or with the tuning fork having the lowest frequency first. Give the reason for your answer. '

Step (i) First use the tuning fork with the lowest frequency and check

the resonance length
Reason: To make sure that the wire is long enough to get the

resonance lengths for all frequencies.

Step (ii) Start taking data with the tuning fork with highest frequency
Reason: To make sure that the fundamental mode of resonance

is taken in increasing the resonance length for successively decreasing
frequencies.

(Either step (i) or step (ii) can be considered as correct answer)

(Correct reason in either CASE) ..ofiinnnnaniiannes 01

(@ How would you identify the tuning fork with the highest frequency from the given set of tuning
forks, only considering their physical dimensions?

The shortest (smallest) tuning fork........ PR st 01

(¢) Why is it easier to observe the resonance state of the wire at its fundamental mode of vibration
than at an overtone?

Vibration amplitude is highest at the fundamental mode............e 01
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() The graph, y against x, obtained by the student is shown below. All quantities are given in SI units.
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(i) Label the axes of the graph with units. ¢

Y axis - /(m) :
X axis - 1/f (Hz Yor(s)
(To award this mark both axes must be correctly labeled with units) .-+« 01

(ii) Calculate v from the graph. Clearly indicate the two points which you have used to calculate v. '

(Selecting the two points shown in the figure) ............... 01
Gradient i 0.39-021 _ 0.18 ms]
0 0038-0. 0021 0.0017 i "
=105.88 ms’'
v=2m=21076ms 21126
Any value in the range (210-212 m 7 Y e — 01

(g) The error Al of the resonance length / has two components; ie. memadlngerror{ )'ofthe
' mstmmemnsodtomznsumland!.heermrduewtheuncertmntymobtalmngmercsmanccstatc

(N,] How would you experimentally determine Al,?

Repeat obtaining the resonance state several times by adjusting
the peg (and estimate 4/, )

OR
By slowly moving the position of the peg within the resonance

region and detecting its limits

......................




